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Arsenic Tolerant Plant. The sporophyte of the fern Pteris vittata, which tolerates and
accumulates very high levels of the deadly toxin arsenic. Researchers from Purdue University
have identified a gene (ACR3) from P. vittata that is necessary for the plant's tolerance to arsenic.
Jody Banks, professor of botany and plant pathology, and David Salt, professor of horticulture-both from Purdue University, discovered that the fern sucks the arsenic out of the soil and into
its fronds. Banks sees the gene's potential in cleaning up environmental hazards, where plants
could be created that can clean up soils and waters contaminated by arsenic.

2.

Sound Bullet. Potential employment of a nonlinear acoustic lens to generate a sound bullet for
hyperthermia procedures. The nonlinear acoustic lens was developed by Chiara Daraio, assistant
professor of aeronautics and applied physics at Caltech, and postdoctoral scholar Alessandro
Spadoni. The lens and its sound bullets have the potential to revolutionize applications from
medical imaging and therapy to the nondestructive evaluation of materials and engineering
systems.

3.

How do Carbon Nanotubes Grow? The intimate mechanisms of carbon nanotube growth have
provided scientists and engineers with a compelling puzzle for more than decade. Lack of
experiments permitting the direct "viewing" of atomic-scale events--along with seemingly
chaotic data from computer simulations, such as molecular dynamics--have added to this
complex problem. Professor Boris Yakobson of Rice University and his research team have
elucidated novel insight into nanotube growth by using mathematical models.

4.

Aurora borealis dances in the sky overtop Summit Station, located on the summit of the
Greenland Ice Sheet. Summit Station is home to the Greenland Environmental Observatory
(GEOSummit), established by the National Science Foundation with cooperation from the
government of Greenland. The station is located atop 3200 meters of ice and is nearly 400
kilometers from the nearest point of land. Summit supports a diversity of scientific research,
including year-round measurements of air-snow interactions that provide crucial knowledge for
interpreting data from deep ice cores drilled both at Summit and elsewhere.

5.

Prehistoric Coral. A group of solitary horn corals, an extinct group of corals that belong to the
Paleozoic evolutionary fauna. They are preserved in carbonate and are Ordovician in age (~450
million years old). They were found in southwestern Wisconsin. A National Science Foundation
supported-study by Shanan Peters, a University of Wisconsin-Madison assistant professor of
geology and geophysics, found that changes in ocean environments related to sea level exert a
driving influence on rates of extinction, which animals and plants survive or vanish, and generally
determine the composition of life in the oceans. Since life began on Earth 3.5 billion years ago,
scientists believe there may have been as many as 23 mass extinction events, and, during the
past 540 million years, there have been five, well-documented mass extinctions, primarily of
marine plants and animals, with as many as 75-95 percent of species lost.

6.

Mathematical Imagery. Sphere's inversion transformations are the 3-D equivalent of circle
inversions. Well-chosen initial spheres are iteratively inverted in well-chosen inversion spheres to
obtain the (fractal) patterns in the images. This mathematical imagery was produced by Jos Leys.
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December 14, 2011

Memorandum from the Chairman of the National Science Board
Subject: NSF's Merit Review Criteria: Review and Revisions
At the February 2010 National Science Board (Board) meeting, the Board agreed that a
review of the National Science Foundation’s (NSF) Merit Review Criteria was a priority.
Therefore, at that meeting the Board reconstituted the Task Force on Merit Review. The
Task Force was charged with examining the two Merit Review Criteria and their
effectiveness in achieving the goals for NSF support for science and engineering
research and education. At that time, it was decided that this may include the
possibility of revising the merit review methodology, and/or revising one or both of the
Merit Review Criteria and the way they are interpreted and applied. Another possible
outcome was that the Task Force could find that the methodology and criteria are clear
and function as intended with no further changes or action required.
Ultimately, the Board did not change the two Merit Review Criteria, which remain
Intellectual Merit and Broader Impacts. However, the Board did work to define more
clearly the two Criteria in hopes that the NSF community has a better understanding of
each criterion and how they relate to one another. The changes to the descriptions of
the Criteria and the added Principles component are intended to enhance and clarify
their function.
This report summarizes the decision-making process that yielded recommendations for
a set of Principles and revised Merit Review Criteria, including the collection and
analysis of data from the NSF staff and external research community that contributed to
the Board-approved enhancements. NSF is now charged to implement the enhanced
Merit Review Criteria, which affects every aspect of NSF’s business. This important
transition to using the re-defined Criteria is well underway and will be rolled out by NSF
in subsequent months.

Ray M. Bowen
Chairman, National Science Board
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Executive Summary
In February 2010, the National Science Board (NSB, Board) established a Task Force on
Merit Review, and charged it to review how well the current Merit Review Criteria used
by the National Science Foundation (NSF) to evaluate all proposals were serving the
agency. The two Criteria had been in place since 1997 with only one significant
modification in 2007 (to include mention of potentially transformative concepts). The
Task Force conducted a thorough review of data collected from multiple sources, which
included extensive outreach to many stakeholder groups.
Based on the Task Force’s analyses, NSB concluded that the two current Merit Review
Criteria of Intellectual Merit and Broader Impacts remain appropriate for evaluating NSF
proposals (the Board also recognized that the America COMPETES Reauthorization Act
of 2010 included a provision mandating the retention of the Broader Impacts criterion).
However, the Board concluded that revisions were needed; both to draw a clearer
connection of the Criteria to core principles and to better articulate the essential
elements of each criterion.
The implementation of the recommendations in this report is the responsibility of NSF
staff. The Board expects timely reports on these implementation activities and looks
forward to advising and supporting NSF in the implementation.

Merit Review Principles
Given that the NSF is the primary federal agency charged with nurturing and supporting
excellence in basic research and education, the following three principles apply:
All NSF projects should be of the highest quality and have the potential to
advance, if not transform, the frontiers of knowledge.
NSF projects, in the aggregate, should contribute more broadly to achieving
societal goals. These “Broader Impacts” may be accomplished through the
research itself, through activities that are directly related to specific research
projects, or through activities that are supported by, but are complementary to,
the project.
Assessment and evaluation of NSF funded projects should be based on
appropriate metrics, keeping in mind the likely correlation between the effect of
broader impacts and the resources provided to implement projects. If the size of
the activity is limited, evaluation of that activity in isolation is not likely to be
meaningful. Thus, assessing the effectiveness of these activities may best be
done at a higher more aggregated level than the individual project.

ϭ

Merit Review Criteria
When evaluating NSF proposals, reviewers should consider what the proposers want to
do, why they want to do it, how they plan to do it, how they will know if they succeed,
and what benefits would accrue if the project is successful. These issues apply both to
the technical aspects of the proposal and the way in which the project may make
broader contributions. To that end, reviewers are asked to evaluate all proposals
against two criteria:
Intellectual Merit: The intellectual Merit criterion encompasses the potential to
advance knowledge; and
Broader Impacts: The Broader Impacts criterion encompasses the potential to
benefit society and contribute to the achievement of specific, desired societal
outcomes.
The following elements should be considered in the review for both criteria:
1. What is the potential for the proposed activity to
a. advance knowledge and understanding within its own field or across
different fields (Intellectual Merit); and
b. benefit society or advance desired societal outcomes (Broader Impacts)?
2. To what extent do the proposed activities suggest and explore creative, original,
or potentially transformative concepts?
3. Is the plan for carrying out the proposed activities well-reasoned, well-organized,
and based on a sound rationale? Does the plan incorporate a mechanism to
assess success?
4. How well qualified is the individual, team, or institution to conduct the proposed
activities?
5. Are there adequate resources available to the PI (either at the home institution
or through collaborations) to carry out the proposed activities?

Ϯ

Introduction and Background
The National Science Foundation (NSF, Foundation) is the Nation’s premier agency
supporting basic research and education in mathematics, science, engineering and
technology. Its granting decisions are made on the basis of Merit Review by science and
engineering peers. All NSF proposals, as part of the Merit Review process, are evaluated
with respect to two equally important Merit Review Criteria—the Intellectual Merit of the
project and the Broader Impacts of the work. The two-criterion system was instituted in
1997, replacing a four-criterion system in place since 1981, in which reviewers had
evaluated researcher performance competence, intrinsic merit of the research, utility or
relevance of the research, and effect on the infrastructure of science and engineering.
A recent article by the NSF historian, Dr. Mark Rothenberg, provides a comprehensive
history of the evolution of NSF’s merit review criteria from the inception of the agency
(Appendix I). As noted in that article, the initial, single review criterion was “the
scientific merit of the proposed research, including the competence of the investigator.”
This criterion has been a mainstay for the Foundation, and continues to be a core
element of the current Intellectual Merit criterion. However, Rothenberg also notes
that right from the beginning, reviewers and NSF program officers were asked to
consider several additional factors, including the uniqueness of the proposed research,
the reasonableness of the budget, the quality of available resources at the institution,
the relationship to the national effort, and demographics related to geographical and
institutional distribution. Through subsequent revisions of the review criteria (in 1967,
1974, 1981, and 1997 (see Appendix I for additional references), the basic concepts
underlying the criteria did not change significantly, even as the number of criteria
expanded and contracted and their descriptions evolved.
Current Merit Review Criteria
The two current review criteria were established by the Board and communicated via
Important Notice 121, New Criteria for NSF Proposals, (www.nsf.gov/pubs/1997/iin121/)
on July 10, 1997. As is noted in the text below (taken from IN 121), a set of contextual
elements was established for each criterion, defined by questions to assist the reviewer
and the proposer in understanding their intent. As the Notice stated:
1. What is the intellectual merit of the proposed activity?
The following are suggested questions to consider in assessing how well the proposal
meets this criterion: How important is the proposed activity to advancing knowledge
and understanding within its own field and across different fields? How well qualified
is the proposer (individual or team) to conduct the project? (If appropriate, please
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 is the proposed activity? Is there sufficient access to resources?
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2. What are the broader impacts of the proposed activity?
The following are suggested questions to consider in assessing how well the
proposal meets this criterion: How well does the activity advance discovery and
understanding while promoting teaching, training, and learning? How well does the
proposed activity broaden the participation of underrepresented groups (e.g.,
gender, ethnicity, geographic, etc.)? To what extent will it enhance the infrastructure
for research and education, such as facilities, 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?
These criteria remained unchanged until 2007 when, at the culmination of a two-year
effort by the NSB Task Force on Transformative Research, the Intellectual Merit criterion
was modified to include a consideration of the degree to which the proposed research
included potentially transformative concepts (as per Important Notice 130:
Transformative Research (http://www.nsf.gov/pubs/2007/in130/in130.jsp)).
Rationale for Reviewing the Criteria
In the spring of 2010, the Board determined that it was time to take a fresh look at the
definitions for the current criteria and the way they are applied to the NSF portfolio of
increasingly complex and interdisciplinary projects. This became a priority for the Board
for several reasons:
1. NSF was in the process of developing a new Strategic Plan (“Empowering the
Nation Through Discovery and Innovation - NSF Strategic Plan for Fiscal Years
2011-2016”), and it would be valuable to ensure that the criteria were aligned
with this plan.
2. NSB was aware of persistent anecdotal reports about confusion related to the
Broader Impacts criterion, and inconsistency in how the criterion was being
applied.
The Task Force on Merit Review was thus charged to examine the two criteria and their
effectiveness in achieving NSF’s goals for support of science and engineering research
and education (Appendix A).
At the same time that the Task Force began its review, the U.S. Congress was writing the
America COMPETES Reauthorization Act of 2010 (ACRA), which provides reauthorization
for the NSF. The Broader Impacts review criterion has been of interest to Congress over
the years, and was specifically addressed in a separate section of the ACRA, which was
signed into law on January 4, 2011. Section 526 of the Act establishes goals and policies
for the Broader Impacts review criterion (Appendix B). The Act stipulated that NSF shall
apply a Broader Impacts review criterion to achieve an array of societal goals. It also
charged NSF to develop policies related to strategies and approaches employed to
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address the Broader Impacts criterion; assessment and evaluation; institutional
engagement in assisting investigators with activities associated with addressing broader
impacts; and training to ensure NSF staff and potential NSF-supported investigators
understand these new policies. Throughout its deliberations, the Task Force was
mindful of this legislation, and worked to harmonize its findings with the goals and
intent of ACRA Section 526.

ϱ

Summary of Data Collection and Analysis
During its review of the Merit Review Criteria, the Task Force gathered data on how the
Merit Review Criteria were being used. The Task Force solicited and received input from
several stakeholder groups both internal and external to NSF, involving several thousand
individuals.
The Task Force took great measures to ensure that information was gathered from a
very broad audience. Specifically, input was gathered via interviews of NSF’s external
and internal stakeholders, through targeted and general surveys, data mining of
archived NSF proposals using topic modeling techniques and data mining of information
from past Committee of Visitors (COV) Reports.
The following is a brief summary of the methodology used for gathering stakeholder
input—interviews, surveys, and topic modeling:
SRI International was contracted to design and implement a systematic approach to
gathering and analyzing input from key stakeholder groups. The stakeholder groups
were both external and internal to NSF. They included the Principal Investigators (PIs)
and institutions that submit proposals for NSF research and education grants, reviewers
of those proposals, NSF staff (including Senior Leadership, Division Leadership, and
Program Directors), and Advisory Committee Members. SRI gathered stakeholder input
on the use and utility of the NSF Merit Review Criteria as applied to the proposal and
award process. Input was gathered through in-person interviews, phone interviews, and
web surveys. Over 8,800 people were invited to share their opinions and 4,516 did so.
Six major themes emerged during analysis of the responses. From these themes, the SRI
team developed six recommendations (Appendix C).
In support of the larger study being conducted by SRI International, NSB contracted with
the Science and Technology Policy Institute (STPI) to provide an analysis of responses to
a public request for information related to the Merit Review Criteria. Specifically, on
January 21, 2011, five questions were posed to the public on the NSB website as a
means of gauging public and stakeholder perspectives on the Merit Review Criteria
currently in place. STPI coded and analyzed the responses to the five open-ended
questions using content analytic methods to refine the key themes emergent
throughout the data (Appendix D).
All programs at NSF are reviewed by COVs on a three-year rotating basis, as part of
NSF’s larger Performance Assessment. The COVs are composed of external experts,
who are convened for the purpose of assessing the integrity of the review process as
carried out in individual programs, and the quality of the resulting portfolio of awards.
As part of the review, the COV produces a public report, which is housed on the NSF
web site at: http://www.nsf.gov/od/oia/activities/cov/covs.jsp. All COV reports for the
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period 2001-2009 (total: 195) were analyzed for any issues raised by the COVS related to
the use of the merit review criteria (Appendix E).
The Task Force believed that it was also important to examine how the Broader Impacts
criterion was actually being interpreted and used by PIs, not simply how they reported
using it. The Task Force enlisted the help of Topicseek LLC, to examine how Broader
Impacts had been applied and discussed within a set of archived proposals. A
preliminary topic modeling of Broader Impacts text was conducted on 150,000 proposal
project summaries that spanned three years. A preliminary analysis of Broader Impacts
topics by awarded/declined status was subsequently performed (Appendix F).
After reviewing the data, the Task Force drafted a set of guiding Principles and proposed
revisions of the Merit Review Criteria (Appendix G), and then solicited feedback in June
2011 on these revisions from stakeholders. STPI was again asked to help, in coding and
analyzing the responses using content analytic methods. The data provided valuable
information for the Merit Review Task Force as it prepared its final recommendations
(Appendix H).

ϳ

Application and Interpretation of Current Merit
Review Criteria
The analysis of all of these data revealed that the Intellectual Merit review criterion is
well-understood by the community and NSF staff, but that the Broader Impacts criterion
is not generally well understood. Moreover, while many benefits have resulted from
the inclusion of the broader impacts criterion, this criterion has not always been
consistently implemented by reviewers and NSF staff. Based on these data, and
supported by the extensive stakeholder input, the Task Force determined that the two
Merit Review Criteria—Intellectual Merit and Broader Impacts—are appropriate for
evaluating NSF proposals and should be retained. The Task Force also determined,
however, that revisions to the descriptions of the Broader Impacts criterion and how it
is implemented are needed.
The major observations that emerged from the data gathering and analysis efforts are
summarized below.
The Intellectual Merit review criterion is well defined and clearly understood
across all stakeholder groups. The elements that reviewers are asked to assess
are for the most part concrete, and relate to technical/scientific elements of the
proposal. The Intellectual Merit Criterion sets the standard for excellence for
NSF proposals.
The concept of the Broader Impacts criterion was praised by many stakeholders,
who pointed to many benefits that have accrued as a result of instituting this
criterion. However, there is a strong feeling that the execution of this criterion is
flawed, and that the criterion is not well defined or clearly understood by the
community. One manifestation of the confusion about this criterion was that
many members of the community saw the potential considerations under the
Broader Impacts criterion as a “check list” and believed that all elements needed
to be included in every proposal.
A substantial number of stakeholders believed that broadening participation of
underrepresented groups was a critical component of Broader Impacts, and
urged NSF to maintain this as a priority.
All stakeholders gave more weight to the Intellectual Merit review criterion than
to the Broader Impacts review criterion, including NSF program directors and
division directors. However, NSF staff felt that reviewers should be giving more
consideration to the Broader Impacts than they are currently doing.
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Many believed that the broader impacts criterion has changed how people think
about the scientific process, but that assessing the effectiveness of broader
impacts would be more meaningful if they were aggregated at a higher level
than the individual project.
With respect to assessment of outcomes, there was agreement that current
methods for assessing intellectual merit are adequate (publications, etc.). On
the other hand, the data suggested that the methods for assessing the outcomes
from broader impacts are unclear and inconsistent across projects and
institutions. There was a strong sense that NSF should be doing more to
facilitate assessment of whether or not the goals of the Broader Impacts
criterion are being realized.
A large majority of stakeholders believed that institutions could do more to
support the PIs’ efforts related to meeting the Broader Impacts criterion. For
example, institutions could facilitate the establishment of connections -- among
PIs engaged in similar activities, or between PIs and established programs or
organizations with similar interests, etc., -- coordinate assessment activities, or
provide other types of supporting services that could enhance the PI’s efforts.

ϵ

Recommendations
NSF is the premier federal agency charged with nurturing and supporting excellence in
basic research. With that in mind, NSB reiterates its commitment to the principle that all
NSF projects should be of the highest quality and have the potential to advance the
frontiers of knowledge. The Board similarly reaffirms its commitment to the concept
that, in the aggregate, NSF projects should contribute more broadly to advancing
societal goals. These “Broader Impacts” may be achieved through the research itself,
through activities that are directly related to specific research projects, or through
activities that are supported by, but are complementary to, the project.
NSB also believes that appropriate assessment mechanisms for understanding the value
of broader impacts activities should be incorporated, keeping in mind that assessing the
effect of these activities one project at a time is not likely to be meaningful, particularly
if the size of the activity is limited. Assessing the effectiveness of activities designed to
contribute more broadly to advancing societal outcomes may best be done at a higher,
more aggregated, level than the individual project.
In the final analysis, NSB believes that the Intellectual Merit and Broader Impacts review
criteria together capture the important elements that should guide the evaluation of
NSF proposals. Because of the great breadth and diversity of research and education
activities that are supported by NSF, the Board has decided not to recommend a specific
set of activities related to Broader Impacts, just as it would not recommend particular
types of research– those decisions are best left to the PIs to describe and to the NSF to
evaluate, for relevance to programmatic priorities and alignment with NSF’s core
strategies for achieving its mission, as described in the NSF Strategic Plan for FY 20112016 “Empowering the Nation Through Discovery and Innovation :”
Be a leader in envisioning the future of science and engineering.
Integrate research and education and build capacity.
Broaden participation in the science and engineering research and education
enterprises.
Learn through assessment and evaluation of NSF programs, processes, and
outcomes.
Nonetheless, the Board recognizes the importance of providing a context within which
the users of these criteria can better understand their intent. To that end, NSB has
articulated principles upon which the two Merit Review Criteria are based. As the
community continues to use these criteria in developing and evaluating NSF proposals,
the following principles should be kept in mind.

ϭϬ

Merit Review Principles
NSF strives to invest in a robust and diverse portfolio of projects that creates new
knowledge and enables breakthroughs in understanding across all areas of science and
engineering research and education. To identify which projects to support, NSF relies
on a merit review process that incorporates consideration of both the technical merits
of a proposed project and its potential to contribute more broadly to advancing NSF’s
mission “to promote the progress of science; to advance the national health, prosperity,
and welfare; to secure the national defense; and for other purposes.” In 1997, these
two considerations were put into action through the two primary merit review criteria
of Intellectual Merit and Broader Impacts.
The importance of considering potential broader impacts in the process of deciding
which projects to fund was re-emphasized in the America COMPETES Reauthorization
Act of 2010. This legislation identifies a number of societally relevant outcomes, to
which NSF-funded research can contribute. Similarly, the NSF Strategic Plan emphasizes
the value of broader impacts of scientific research, beyond the intrinsic importance of
advancing scientific knowledge. These outcomes include (but are not limited to)
increased participation of women, persons with disabilities, and underrepresented
minorities in science, technology, engineering, and mathematics (STEM); improved
STEM education at all levels; increased public scientific literacy and public engagement
with science and technology; improved well-being of individuals in society;
development of a globally competitive STEM workforce; increased partnerships
between academia, industry, and others; increased national security; increased
economic competitiveness of the United States; and enhanced infrastructure for
research and education. These examples of societally relevant outcomes should not be
considered either comprehensive or prescriptive. Investigators may include appropriate
outcomes not covered by these examples.
Given that the NSF is the primary federal agency charged with nurturing and supporting
excellence in basic research and education, the following three principles apply:
All NSF projects should be of the highest quality and have the potential to
advance, if not transform, the frontiers of knowledge.
NSF projects, in the aggregate, should contribute more broadly to achieving
societal goals. These “Broader Impacts” may be accomplished through the
research itself, through activities that are directly related to specific research
projects, or through activities that are supported by, but are complementary to,
the project.

ϭϭ

Meaningful assessment and evaluation of NSF funded projects should be based
on appropriate metrics, keeping in mind the likely correlation between the effect
of broader impacts and the resources provided to implement projects. If the size
of the activity is limited, evaluation of that activity in isolation is not likely to be
meaningful. Thus, assessing the effectiveness of these activities may best be
done at a higher, more aggregated, level than the individual project.
With respect to the final principle, the Board emphasizes that, even if assessment of
Broader Impacts outcomes for particular projects is done at an aggregated level, PIs are
expected to be accountable for carrying out the activities described in the funded
project. Thus, individual projects should include clearly stated goals, specific
descriptions of the activities that the PI intends to do, and a plan in place to document
the outputs of those activities.

ϭϮ

Merit Review Criteria
When evaluating NSF proposals, reviewers should consider what the proposers want to
do, why they want to do it, how they plan to do it, how they will know if they succeed,
and what benefits would accrue if the project is successful. These issues apply both to
the technical aspects of the proposal and the way in which the project may make
broader contributions. To that end, reviewers are asked to evaluate all proposals
against two criteria:
Intellectual Merit: The intellectual Merit criterion encompasses the potential to
advance knowledge; and
Broader Impacts: The Broader Impacts criterion encompasses the potential to
benefit society and contribute to the achievement of specific, desired societal
outcomes.
The following elements should be considered in the review for both criteria:
1. What is the potential for the proposed activity to
a. advance knowledge and understanding within its own field or across
different fields (Intellectual Merit); and
b. benefit society or advance desired societal outcomes (Broader Impacts)?
2. To what extent do the proposed activities suggest and explore creative, original,
or potentially transformative concepts?
3. Is the plan for carrying out the proposed activities well-reasoned, well-organized,
and based on a sound rationale? Does the plan incorporate a mechanism to
assess success?
4. How well qualified is the individual, team, or institution to conduct the proposed
activities?
5. Are there adequate resources available to the PI (either at the home institution
or through collaborations) to carry out the proposed activities?

ϭϯ

Guidance to NSF on the Application of the Revised Criteria
NSF should now develop an implementation plan for applying the two merit review
criteria, so that there is a clear and consistent understanding of the underlying
principles inherent in the criteria, and how they should be used during the review and
decision-making processes. During its deliberations, the Task Force identified several
important issues related to the use of the criteria, and the Board recommends that NSF
pay particular attention to addressing these issues in the development of its
implementation plan.
1. NSF should make clear its expectation that both criteria are important and
should be given full consideration during the review and decision-making
processes; each criterion is necessary but neither is sufficient. Specific actions
that should be taken include:
a. Modify the Grant Proposal Guide so that:
i. For all proposals, require a separate section in the Project
Description that describes the Broader Impacts of the proposed
activities.
ii. For renewal proposals, require that the “Results of Prior Support”
describe accomplishments related to both criteria in separate
sections.
b. All decision documents produced by NSF staff should describe how the
project addresses both criteria.
c. Enforce the requirement that all public award abstracts describe how the
project addresses both criteria.
d. Annual and final project report templates should be changed to explicitly
address progress in all activities of the project, including any activities
intended to address the Broader Impacts criterion that are not intrinsic to
the research.
2. New guidance to PIs, reviewers, and NSF staff on the intent and review elements
of the review criteria should be developed and broadly distributed.
3. NSF should develop a set of Frequently Asked Questions (FAQs) for both review
criteria, addressing the most common areas of misunderstanding. Because
many PIs interact with multiple units within NSF, it is important that these FAQs
incorporate the “OneNSF” concept, to increase consistent use of the criteria
across the agency and to reduce confusion in the community.
4. Just as institutions play an important role in facilitating research-related
activities of their investigators, often in ways that align with strategic
departmental and institutional (and possibly state-wide, regional, or national)
priorities and investments, such a role can extend to activities directed toward
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the broader impacts of the project as well. Indeed, some such efforts might be
more effective if coordinated appropriately in ways that leverage particular
institutional assets or strategic directions and even link investigators from
multiple projects. NSF should encourage institutions to pursue such cooperative
possibilities, which have the dual benefit of retaining the contributions of
individual investigators while addressing national goals and yielding benefits
broader than those within a given project.
5. NSF should make clear that it expects PIs to be accountable for carrying out the
activities described in the funded project intended to address the Broader
Impacts criterion, i.e., there is an expectation that within individual projects,
there are clearly stated goals, specific descriptions of the PI’s intended activities,
and a plan in place to document the results. Nonetheless, NSB notes that
assessing the effectiveness and impact of outcomes of these activities one
project at a time may not be meaningful, particularly if the size of the activity is
limited. Thus, assessing the effectiveness of activities designed to advance
broader societal goals may best be done at a higher, more aggregated, level than
the individual project. Large campus-wide activities or aggregated activities of
multiple PIs could lend themselves to assessment, which should be supported by
NSF. Thus, NSF should not require all PIs to include evaluation costs in the
budget for every project, but instead should provide guidance on when projectlevel assessment would be appropriate, what broader impacts data are
important for future assessment purposes, and when assessment at a program
or institutional level would be more reasonable.
6. The two Board-approved Merit Review Criteria form the basis of the review of all
NSF proposals. The use of additional review criteria may be appropriate for
some solicitations, where there are specific requirements that are not explicitly
captured in these two criteria. NSF should look carefully at the circumstances
under which the use of additional criteria would be appropriate, and develop
guidance for NSF staff to use when developing new solicitations.

ϭϱ

Conclusion
In this report, the Board reiterates its commitment to the principle that all NSF projects
should be of the highest quality and have the potential to advance the frontiers of
knowledge. In addition, all projects should have societal impacts that go beyond the
technical aspects of the project alone. For these reasons, the Board believes that the
two criteria that have directed NSF’s merit review process have served it well and
should be retained.
During the course of the Task Force’s review of the two Merit Review Criteria—
Intellectual Merit and Broader Impacts—it became clear that revisions were needed to
clarify the meaning of the Criteria and how they are applied. As well, it was important
to draw a direct connection to NSF’s core principles. Those revisions are the subject of
this report.
The NSB objective in this effort is intended to promote greater advances in science and
to help the U.S. science enterprise contribute even more to achieving important societal
goals. By providing this guidance, the Board hopes that the revisions made to the
descriptions of the Merit Review Criteria and the inclusion of the Merit Review
Principles component will enhance the use of the Criteria and aid NSF in achieving its
goals of promoting excellence in basic science and engineering research and education
in the U.S.
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0D\
NATIONAL SCIENCE BOARD
TASK FORCE ON MERIT REVIEW

1DWLRQDO6FLHQFH)RXQGDWLRQ
0D\

Background
$OO1DWLRQDO6FLHQFH)RXQGDWLRQ 16) SURSRVDOVDVSDUWRIWKH0HULW5HYLHZSURFHVVDUH
HYDOXDWHGZLWKUHVSHFWWRWZRHTXDOO\LPSRUWDQW0HULW5HYLHZ&ULWHULD²,QWHOOHFWXDO0HULWDQG
%URDGHU,PSDFWV7KHWZRFULWHULDV\VWHPZDVLQVWLWXWHGLQUHSODFLQJDIRXUFULWHULDV\VWHP
LQSODFHVLQFHLQZKLFKUHYLHZHUVKDGHYDOXDWHGUHVHDUFKHUSHUIRUPDQFHFRPSHWHQFH
LQWULQVLFPHULWRIWKHUHVHDUFKXWLOLW\RUUHOHYDQFHRIWKHUHVHDUFKDQGHIIHFWRQWKHLQIUDVWUXFWXUH
RIVFLHQFHDQGHQJLQHHULQJ7KHQHZV\VWHPZDVLPSOHPHQWHGDIWHUFDUHIXOVWXG\E\WKH1DWLRQDO
6FLHQFH%RDUG16)6WDII7DVN)RUFHRQ0HULW5HYLHZZKRVHUHSRUW1DWLRQDO6FLHQFH%RDUG
DQG1DWLRQDO6FLHQFH)RXQGDWLRQ6WDII7DVN)RUFHRQ0HULW5HYLHZ'LVFXVVLRQ5HSRUWZDV
UHOHDVHGIRUFRPPXQLW\FRPPHQWLQ1RYHPEHUDIWHUZKLFKLWZDVUHYLVHGDQGDSSURYHGE\
WKH%RDUGLQ0DUFK$WWKDWWLPHDVHWRIFRQWH[WXDOHOHPHQWVZDVHVWDEOLVKHGIRUHDFKRI
WKHWZRFULWHULDDQGGHILQHGE\TXHVWLRQVWRDVVLVWWKHUHYLHZHULQXQGHUVWDQGLQJWKHLULQWHQW
7KHVHHOHPHQWVZHUHVHHQDVQRWQHFHVVDULO\UHOHYDQWRUFRPSOHWHIRUWKHHYDOXDWLRQRIDOO
SURSRVDOVRWKHUFRQVLGHUDWLRQVPD\EHLPSRUWDQWIRUWKHHYDOXDWLRQRIVRPHSURSRVDOV
$GGLWLRQDOO\UHYLHZHUVZHUHUHTXHVWHGWRDGGUHVVRQO\WKRVHHOHPHQWVWKDWWKH\FRQVLGHU
UHOHYDQWWRWKHSURSRVDODWKDQGDQGIRUZKLFKWKH\IHHOTXDOLILHGWRSDVVMXGJPHQW
7KHQHZV\VWHPZDVFRPPXQLFDWHGWRWKHUHVHDUFKFRPPXQLW\YLD,PSRUWDQW1RWLFH1HZ
&ULWHULDIRU16)3URSRVDOV KWWSZZZQVIJRYSXEVLLQ RQ-XO\DQG
LPSOHPHQWHG2FWREHU

6HYHUDO\HDUVODWHUWKH16%ZDVUHTXHVWHGE\&RQJUHVVWRFRQGXFWDUHYLHZRIWKH16)PHULW
UHYLHZSURFHVV7KH%RDUGFRQGXFWHGWKHUHYLHZDQGLVVXHGLWVUHSRUWLQ6HSWHPEHU
FRQFOXGLQJWKDWWKH16)PHULWUHYLHZSURFHVVLVIDLUDQGHIIHFWLYHDQG³UHPDLQVDQLQWHUQDWLRQDO
µJROGVWDQGDUG¶IRUUHYLHZRIVFLHQFHDQGHQJLQHHULQJUHVHDUFKSURSRVDOV´,QWKHUHSRUWWKH
%RDUGSURYLGHGVHYHUDOUHFRPPHQGDWLRQVIRU16)WRLPSURYHWKHWUDQVSDUHQF\DQGHIIHFWLYHQHVV
RIWKH16)PHULWUHYLHZSURFHVVZKLOHSUHVHUYLQJWKHDELOLW\RIWKHSURJUDPRIILFHUVWRLGHQWLI\
WKHPRVWLQQRYDWLYHSURSRVDOVDQGHIIHFWLYHO\GLYHUVLI\DQGEDODQFH16) VUHVHDUFKDQG
HGXFDWLRQSRUWIROLR )<5HSRUWRQWKH16)0HULW5HYLHZ6\VWHP
KWWSZZZQVIJRYQVEGRFXPHQWVPHULWBUHYLHZSGI ,QUHVSRQVHWRWKH%RDUG V
UHFRPPHQGDWLRQV16)LPSOHPHQWHGDQDJHQF\ZLGHHIIRUWWRDGGUHVVTXDOLW\RIUHYLHZV
WUDQVSDUHQF\RIWKHDZDUGGHFOLQHGHFLVLRQDQGVXSSRUWRIWUDQVIRUPDWLYHUHVHDUFK 5HSRUWWR
WKH1DWLRQDO6FLHQFH%RDUGRQWKH1DWLRQDO6FLHQFH)RXQGDWLRQV¶0HULW5HYLHZ3URFHVV)<
KWWSZZZQVIJRYQVEGRFXPHQWVPHULWBUHYLHZSGI 
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Charge to the NSB Task Force on Merit Review

)LYH\HDUVKDYHSDVVHGVLQFHWKHODVWUHYLHZRIWKH0HULW5HYLHZSURFHVVDQGDQHZ1DWLRQDO
6FLHQFH)RXQGDWLRQ6WUDWHJLF3ODQZLOOEHLVVXHGVKRUWO\0RUHRYHUWKHFXUUHQWUHYLHZFULWHULD
KDYHQRZEHHQLQHIIHFWIRURYHUDGHFDGHDQGLQOLJKWRIUHSRUWVRIVRPHFRQIXVLRQLQWKHILHOG
DQGLQFRQVLVWHQF\RIWKHLUDSSOLFDWLRQDQGLPSDFWLWLVWLPHO\IRUWKH1DWLRQDO6FLHQFH%RDUG
ERWKWRHYDOXDWHWKHFXUUHQWFULWHULDZLWKUHVSHFWWRWKHLUGHILQLWLRQVDQGWKHZD\WKH\DUHDSSOLHG
WRWKH16)SRUWIROLRRILQFUHDVLQJO\FRPSOH[DQGLQWHUGLVFLSOLQDU\SURMHFWVDQGWRDVNZKHWKHU
WKH0HULW5HYLHZSURFHVVFRXOGEHHQKDQFHGRUPRGLILHGE\FODULI\LQJRUDPHQGLQJWKH
VWDWHPHQWVRIWKH0HULW5HYLHZ&ULWHULD

7KH16%7DVN)RUFHRQ0HULW5HYLHZLVKHUHE\UHFRQVWLWXWHGDWWKH)HEUXDU\1DWLRQDO
6FLHQFH%RDUGPHHWLQJ7KH7DVN)RUFHLVFKDUJHGZLWKH[DPLQLQJWKHWZR0HULW5HYLHZ
&ULWHULDDQGWKHLUHIIHFWLYHQHVVLQDFKLHYLQJWKHJRDOVIRU16)VXSSRUWIRUVFLHQFHDQG
HQJLQHHULQJUHVHDUFKDQGHGXFDWLRQ7KLVPD\LQFOXGHUHYLVLQJWKHPHULWUHYLHZPHWKRGRORJ\
UHYLVLQJRQHRUERWKRIWKHPHULWUHYLHZFULWHULDDQGWKHZD\WKH\DUHLQWHUSUHWHGDQGDSSOLHGRU
WKHWDVNIRUFHPD\ILQGWKDWWKHPHWKRGRORJ\DQGFULWHULDDUHFOHDUDQGIXQFWLRQDVLQWHQGHGZLWK
QRIXUWKHUFKDQJHVRUDFWLRQUHTXLUHG

7KHILUVWVWHSVDUHIRUWKH%RDUGDQG16)VHQLRUVWDIIWRLGHQWLI\UHOHYDQWGDWDVRXUFHVWRGHILQH
WKHLVVXHVDQGRXWOLQHSRVVLEOHRSWLRQVWRPDNHWKHXVHRIUHYLHZFULWHULDPRUHHIIHFWLYHLQ
PHHWLQJ16)¶VPLVVLRQA work plan should be submitted to the Board at itsMay 2010
meeting with the goal of a report with policy recommendations at the May 2011 meeting.
'XULQJWKDWRQH\HDUSHULRGWKH7DVN)RUFHVKRXOGVROLFLWLQSXWZLGHO\IURPWKHUHVHDUFKDQG
VWDNHKROGHUFRPPXQLWLHVDQGPD\VROLFLWVSHFLDOVWXGLHVDVDSSURSULDWH

0HPEHUVKLSRQWKH16%7DVN)RUFHRQ0HULW5HYLHZDUH16%PHPEHUV'U$ODQ/HVKQHU
&KDLUPDQ'U5D\%RZHQ'U-RKQ%UXHU'U(VLQ*XODUL'U/RX/DQ]HURWWL'U'RXJODV
5DQGDOO'U'LDQH6RXYDLQH'U7KRPDV7D\ORUDQG16)/LDLVRQPHPEHUVRQWKH7DVN)RUFH
'U/DQFH+DZRUWK'U7LP.LOOHHQDQG0U-HII1HVELW
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NSB Task Force on Merit Review Work Plan
Process and Strategies
7KLVZRUNSODQGHVFULEHVWKHSURFHVVDQGVWUDWHJLHVIRUJDLQLQJLQSXWIURPVWDNHKROGHUVUHJDUGLQJ
WKHLUXQGHUVWDQGLQJRIWKH16)PHULWUHYLHZFULWHULDDVDSSOLHGWRWKHSURSRVDODQGDZDUG
SURFHVVDQDO\]LQJDQGGLVFXVVLQJWKHILQGLQJVDQGZRUNLQJZLWK16)OHDGHUVKLS

7KHVWDNHKROGHUJURXSVDUHERWKLQWHUQDODQGH[WHUQDOWR16)DQGPDLQO\LQFOXGHUHVHDUFK
FRPPXQLWLHVDQGWKHLULQVWLWXWLRQV H[WHUQDO DQG16)SURJUDPRIILFHUV LQWHUQDO 7KHLQSXW
JDLQHGIURPWKLVVWXG\ZLOOLQIRUPWKHWDVNIRUFHRQKRZEHVWWRSURFHHGZLWKIROORZXSDFWLRQ
ZKLFKLQFOXGHVGHWDLOLQJWKHILQGLQJVGHOLEHUDWLQJUHFRPPHQGDWLRQVGLVFXVVLQJ
UHFRPPHQGDWLRQVZLWK16)OHDGHUVKLSDQGZRUNLQJWRJHWKHUWRILQGWKHEHVWVROXWLRQV7KLVPD\
LQFOXGHUHYLVLQJWKHPHULWUHYLHZPHWKRGRORJ\UHYLVLQJRQHRUERWKRIWKHPHULWUHYLHZFULWHULD
DQGWKHZD\WKH\DUHLQWHUSUHWHGDQGDSSOLHGRUWKHWDVNIRUFHPD\ILQGWKDWWKHPHWKRGRORJ\DQG
FULWHULDDUHFOHDUDQGIXQFWLRQDVLQWHQGHGZLWKQRIXUWKHUFKDQJHVRUDFWLRQUHTXLUHG

7KHILUVWVWHSVDUHIRUWKHWDVNIRUFHWRLGHQWLI\UHOHYDQWGDWDVRXUFHVWRGHILQHWKHLVVXHVDQG
RXWOLQHSRVVLEOHRSWLRQVWRPDNHWKHXVHRIWKHPHULWUHYLHZFULWHULDPRUHHIIHFWLYHLQPHHWLQJ
16)¶VPLVVLRQ

7KHVWHSVLQWKHSURFHVVDUHDVIROORZV
 Determine the way the current criteria, and their instructions, are interpreted and
utilized by both proposers and NSF program staff
6XUYH\SURJUDPRIILFHUVDQG16)OHDGHUVKLS7KHJRDORIWKLVLQWHUQDOO\IRFXVHG
VXUYH\LVWRJDLQEURDGLQVLJKWDVWRKRZSURJUDPRIILFHUVDSSO\WKHFULWHULDZKHQ
 DGYLVLQJ3ULQFLSDO,QYHVWLJDWRUVRQKRZWKH\DGGUHVVWKHFULWHULDZLWKLQWKHLU
SURSRVDOVDQG GLUHFWLQJWKHLUUHYLHZHUVLQGHWHUPLQLQJWRZKDWH[WHQWWKH
FULWHULDKDVEHHQPHWZLWKLQHDFKSURSRVDO
6ROLFLWDQGFROOHFWIHHGEDFNIURPSULQFLSDOLQYHVWLJDWRUVDQGLQVWLWXWLRQDOUHVHDUFK
RIILFLDOV

 Integrate survey input, summarize findings and deliberate recommendations.

 Create draft recommendations and vet with NSF internal and external stakeholder
groups that may include NSF staff, university administration, policymakers, OSTP,
and Congress.

 Produce and publish a Task Force Report disclosing the process, strategies, findings
and recommendations for the NSF Merit Review process going forward. (Report
due by May 2011.)
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NSB Merit Review Task Force
Timeline

Date

0DUFK

Task

0DUFK±0D\

7DVN)RUFHPHPEHUVGHYHORSDSODQRIDFWLRQ²GHWHUPLQHWKHTXHVWLRQV
WKH\ZDQWDQVZHUHGWKHLQIRUPDWLRQQHFHVVDU\WRDWWDLQWKHDQVZHUVDQG
WKHPHDQVE\ZKLFKWRJDWKHUWKHLQIRUPDWLRQ

0D\

7DVN)RUFHPHHWLQJDW%RDUGPHHWLQJWRGLVFXVVQH[WVWHSVLQSURFHHGLQJ
ZLWKWKHLQWHUQDODQGH[WHUQDOVXUYH\ RUVWXG\ 

7DVN)RUFHWHOHFRQIHUHQFHWRGLVFXVVZRUNSODQDQGILQDOL]HGUDIW7DVN
)RUFHFKDUJH

0D\±$XJXVW 'HVLJQDQGLPSOHPHQWDWLRQRILQWHUQDOVXUYH\WRSURJUDPRIILFHUV
0D\±'HF

'HVLJQFOHDUDQFHDQGLPSOHPHQWDWLRQRIH[WHUQDOVXUYH\WR3ULQFLSDO
,QYHVWLJDWRUV 1RWH$SSUR[LPDWHO\PRQWKVLVQHHGHGIRUVXUYH\
GHYHORSPHQWDQGWKHUHTXLUHG20%FOHDUDQFHSURFHVVIRUH[WHUQDOVXUYH\V 

$XJXVW 7DVN)RUFHPHHWLQJDW%RDUGPHHWLQJWRGLVFXVVSURJUHVVRQWKHVXUYH\V
DQGUHVXOWVRIWKHLQWHUQDOVXUYH\WR16)SURJUDPRIILFHUV
$XJXVW±6HSW 5HYLHZDQGFRPSLOHILQGLQJVIURPLQWHUQDOVXUYH\
6HSWHPEHU

2IIVLWH%RDUGPHHWLQJ,QIRUPDOGLVFXVVLRQRISURJUHVV

6HSW±'HF

&RPSOHWHDQDO\VLVRILQWHUQDOVXUYH\ILQGLQJVDQGEHJLQWRIRUPXODWH
UHFRPPHQGDWLRQV

'HF

7DVN)RUFHPHHWLQJDW%RDUGPHHWLQJWRUHYLHZDQGGLVFXVVUHVXOWVRI
H[WHUQDOVXUYH\

'HF±)HE

&RPSOHWHDQDO\VLVIRUH[WHUQDOVXUYH\IRUPGUDIWUHFRPPHQGDWLRQVDQG
YHWUHFRPPHQGDWLRQVZLWK16)LQWHUQDODQGH[WHUQDOVWDNHKROGHUV

)HE±0D\

'UDIWILQDOUHSRUWZLWKILQGLQJVDQGUHFRPPHQGDWLRQVIRUPHULWUHYLHZ
FULWHULD
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Intellectual Merit
$FULWLFDOFULWHULRQIRU16)¶VIXQGLQJRIUHVHDUFKKDVEHHQWKHSURSRVHGSURMHFW¶VLQWHOOHFWXDO
PHULWERWKLQRYHUDOOTXDOLW\DQGLQVLJQLILFDQFHWRWKHEURDGHUILHOG$FRQFHUQKDVDULVHQRYHU
WKHSDVWIHZ\HDUVKRZHYHUWKDWWKHFXUUHQWV\VWHPLVPLVVLQJWKHLPSRUWDQFHRIVRPHPRUH
WUDQVIRUPDWLYH RIWHQDOVRFDOOHGKLJKULVNKLJKSD\RII UHVHDUFKDQGWKDWWKHV\VWHPKDVEHFRPH
DELWPRUHFRQVHUYDWLYHDVIXQGVKDYHEHFRPHPRUHFRQVWUDLQHGGHVSLWHHIIRUWVE\16)WR
HPSKDVL]HWUDQVIRUPDWLYHUHVHDUFK 6HH,PSRUWDQW1RWLFH1R7UDQVIRUPDWLYH5HVHDUFK
6HSWKWWSZZZQVIJRYSXEVLQLQMVS ,QOLJKWRIWKHUHSRUWRIWKH16%¶V
7DVN)RUFHRQ7UDQVIRUPDWLYH5HVHDUFKDQGWKHUHFRPPHQGDWLRQRIWKH&RPSDQLRQ3LHFHWR
6FLHQFHDQG(QJLQHHULQJ,QGLFDWRUV*OREDOL]DWLRQRI6FLHQFHDQG(QJLQHHULQJ5HVHDUFK
16% QDPHO\³7KH1DWLRQDO6FLHQFH)RXQGDWLRQVKRXOGDVVHVVLWVWZRFULWHULDIRUIXQGLQJ
RI6 (UHVHDUFKWRHQVXUHWKDWWKHFULWHULDHQFRXUDJHWKHSURSRVLQJDQGVXSSRUWRIWUXO\
WUDQVIRUPDWLYHUHVHDUFKDQGVKRXOGPRGLI\WKHFULWHULDDQGRUPHULWUHYLHZSURFHVVLIWKH
DVVHVVPHQWILQGVPRGLILFDWLRQVQHFHVVDU\WRDFFRPSOLVKWKLVJRDO´VSHFLDOFRQVLGHUDWLRQVKRXOG
EHJLYHQWRZKHWKHUWKHFXUUHQWFULWHULDDQGWKHLULPSOHPHQWDWLRQDUHDFFRPSOLVKLQJWKHJRDORI
VXSSRUWLQJWKHEHVWRIDOONLQGVRIUHVHDUFK

Broader Impacts

7KH%URDGHU,PSDFWV FULWHULRQLGHQWLILHVWKHLPSRUWDQWRXWFRPHVDQGFRQVHTXHQFHVRI16)
VXSSRUWHGUHVHDUFK$QHFGRWDOHYLGHQFHVXJJHVWVWKDWWKLVUHTXLUHPHQWFDQEHYHU\FRQIXVLQJWR
WKHUHVHDUFKFRPPXQLW\ZKLFKFRQWLQXHVWRH[SUHVVIUXVWUDWLRQLQLQWHUSUHWLQJDQGWKXV
UHVSRQGLQJHIIHFWLYHO\WRWKH%URDGHU,PSDFWVFULWHULRQZKHQFUHDWLQJDSURSRVDO,Q-XO\
0HULW5HYLHZ%URDGHU,PSDFWV&ULWHULRQ5HSUHVHQWDWLYH$FWLYLWLHV
KWWSZZZQVIJRYSXEVJSJEURDGHULPSDFWVSGI ZDVPDGHDYDLODEOHWR3,VLQWKH*UDQW
3URSRVDO*XLGHZKLFKLQFOXGHVH[DPSOHVRIZD\VWKDWEURDGHULPSDFWVFRXOGEHLQFRUSRUDWHG
LQWRUHVHDUFKSURMHFWV7KHVHH[DPSOHVDUHTXLWHGLYHUVHEXWWKDWGLYHUVLW\FDQDOVRPDNHWKHP
FRQIXVLQJWRSURSRVHUVDQGWR16)SURJUDPVWDIIDWWHPSWLQJWRDGGUHVVWKH%URDGHU,PSDFWV
FULWHULRQLQWKHUHYLHZDQGGHFLVLRQSURFHVV7KHUHDOVRLVFRQFHUQWKDWWKHVHH[DPSOHVFDQ
DSSHDUWREHGLUHFWLYH\HWDUHQRWIXOO\LQFOXVLYH)RUH[DPSOHWKH\GRQRWIXOO\UHIOHFWWKH
LPSRUWDQFHRILPSDFWVRQVXFKLVVXHVDVLQQRYDWLRQQDWLRQDOVHFXULW\DQGHFRQRPLFJURZWK
)LQDOO\WKHUHDSSHDUVWREHVXEVWDQWLDOFRQIXVLRQDERXWKRZEHVWWRPHHWWKHUHTXLUHPHQWVRIWKLV
FULWHULRQZKHWKHURQDQLQGLYLGXDOSURMHFWOHYHORUDWWKHSURSRVLQJLQVWLWXWLRQOHYHO
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NSF's Merit Review Criteria: Review and Revisions

Appendix B
Section 526 of the America COMPETES Reauthorization Act
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(1) collaborate with industry in the development of standards supporting trusted cloud computing infrastructures,
metrics, interoperability, and assurance; and
(2) support standards development with the intent of supporting common goals.
SEC. 525. TRIBAL COLLEGES AND UNIVERSITIES PROGRAM.

(a) IN GENERAL.—The Director shall continue to support a
program to award grants on a competitive, merit-reviewed basis
to tribal colleges and universities (as defined in section 316 of
the Higher Education Act of 1965 (20 U.S.C. 1059c), including
institutions described in section 317 of such Act (20 U.S.C. 1059d),
to enhance the quality of undergraduate STEM education at such
institutions and to increase the retention and graduation rates
of Native American students pursuing associate’s or baccalaureate
degrees in STEM.
(b) PROGRAM COMPONENTS.—Grants awarded under this section
shall support—
(1) activities to improve courses and curriculum in STEM;
(2) faculty development;
(3) stipends for undergraduate students participating in
research; and
(4) other activities consistent with subsection (a), as determined by the Director.
(c) INSTRUMENTATION.—Funding provided under this section
may be used for laboratory equipment and materials.
SEC. 526. BROADER IMPACTS REVIEW CRITERION.

(a) GOALS.—The Foundation shall apply a Broader Impacts
Review Criterion to achieve the following goals:
(1) Increased economic competitiveness of the United
States.
(2) Development of a globally competitive STEM workforce.
(3) Increased participation of women and underrepresented
minorities in STEM.
(4) Increased partnerships between academia and industry.
(5) Improved pre-K–12 STEM education and teacher
development.
(6) Improved undergraduate STEM education.
(7) Increased public scientific literacy.
(8) Increased national security.
(b) POLICY.—Not later than 6 months after the date of enactment of this Act, the Director shall develop and implement a policy
for the Broader Impacts Review Criterion that—
(1) provides for educating professional staff at the Foundation, merit review panels, and applicants for Foundation
research grants on the policy developed under this subsection;
(2) clarifies that the activities of grant recipients undertaken to satisfy the Broader Impacts Review Criterion shall—
(A) to the extent practicable employ proven strategies
and models and draw on existing programs and activities;
and
(B) when novel approaches are justified, build on the
most current research results;
(3) allows for some portion of funds allocated to broader
impacts under a research grant to be used for assessment
and evaluation of the broader impacts activity;
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(4) encourages institutions of higher education and other
nonprofit education or research organizations to develop and
provide, either as individual institutions or in partnerships
thereof, appropriate training and programs to assist Foundation-funded principal investigators at their institutions in
achieving the goals of the Broader Impacts Review Criterion
as described in subsection (a); and
(5) requires principal investigators applying for Foundation
research grants to provide evidence of institutional support
for the portion of the investigator’s proposal designed to satisfy
the Broader Impacts Review Criterion, including evidence of
relevant training, programs, and other institutional resources
available to the investigator from either their home institution
or organization or another institution or organization with relevant expertise.
SEC. 527. TWENTY-FIRST CENTURY GRADUATE EDUCATION.

(a) IN GENERAL.—The Director shall award grants, on a
competitive, merit-reviewed basis, to institutions of higher education to implement or expand research-based reforms in master’s
and doctoral level STEM education that emphasize preparation
for diverse careers utilizing STEM degrees, including at diverse
types of institutions of higher education, in industry, and at government agencies and research laboratories.
(b) USES OF FUNDS.—Activities supported by grants under this
section may include—
(1) creation of multidisciplinary or interdisciplinary courses
or programs for the purpose of improved student instruction
and research in STEM;
(2) expansion of graduate STEM research opportunities
to include interdisciplinary research opportunities and research
opportunities in industry, at Federal laboratories, and at international research institutions or research sites;
(3) development and implementation of future faculty
training programs focused on improved instruction, mentoring,
assessment of student learning, and support of undergraduate
STEM students;
(4) support and training for graduate students to participate in instructional activities beyond the traditional teaching
assistantship, and especially as part of ongoing educational
reform efforts, including at pre-K–12 schools, and primarily
undergraduate institutions;
(5) creation, improvement, or expansion of innovative graduate programs such as science master’s degree programs;
(6) development and implementation of seminars, workshops, and other professional development activities that
increase the ability of graduate students to engage in innovation, technology transfer, and entrepreneurship;
(7) development and implementation of seminars, workshops, and other professional development activities that
increase the ability of graduate students to effectively communicate their research findings to technical audiences outside
of their own discipline and to nontechnical audiences;
(8) expansion of successful STEM reform efforts beyond
a single academic unit to other STEM academic units within
an institution or to comparable academic units at other institutions; and
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Executive Summary
All National Science Foundation (NSF) proposals, as part of the merit review process, are evaluated with
respect to two Merit Review criteria – Intellectual Merit and Broader Impacts. The two-criteria system
was instituted in 1997, replacing a four-criteria system in place since 1981. In the Grant Proposal Guide,
NSF provides a list of potential considerations for merit review for each criterion. The National Science
Board Task Force on Merit Review has been charged with examining the two Merit Review criteria and
the Merit Review criteria’s effectiveness in achieving the NSF goals to support science and engineering
research and education. The Task Force is authorized to consider a broad array of options, ranging from a
complete revision of the Merit Review criteria to reaffirmation of the criteria in their current form.
Various modifications of one or both of the Merit Review criteria and the way they are interpreted and
applied are also possible.
To assist the Task Force, SRI designed and implemented a systematic approach to gather and analyze
input from key stakeholder groups. The stakeholder groups were both external and internal to NSF. They
included the principal investigators and institutions that submit proposals for NSF research and education
grants, reviewers that review those proposals, and NSF Leadership, Officials, and Advisory Committee
Members. SRI gathered stakeholder input on the use and utility of the NSF Merit Review criteria as
applied to the proposal and award process. Input was gathered through in-person interviews, phone
interviews, and web surveys. Over 8,800 people were invited to share their opinions and 4,516 did so. Six
major themes emerged during analysis of the responses. From these themes, the SRI team developed six
recommendations.
Themes
7KHPH The Intellectual Merit criterion is clearly defined and generally well understood, although there
are some concerns related to the consideration of “transformative concepts” of proposed research and the
level of emphasis placed on the qualification of the principal investigator.
7KHPH The Broader Impacts criterion goals are good; however, there is a lack of understanding of the
criterion that calls for improved guidance.
7KHPH The Intellectual Merit criterion is and should be weighted more than the Broader Impacts
criterion during proposal review, but guidance is lacking.
7KHPH. Principal investigators’ institutions should play a greater role in supporting Broader Impacts
activities, and there are some steps NSF could take to encourage this.
7KHPH Post-award assessment of the Broader Impacts activities of NSF awards is weak and could be
improved.
7KHPH The Merit Review criteria appear to have impacted how scientists think about their research.
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Recommendations
1. NSF should standardize the definition and application of the potential considerations that focus
on “transformative research” and “qualifications of the principal investigator”.
Based on Theme 1.
2. NSF should add information in the guidance on the types and amount of activities and the level of
effort expected for Broader Impacts activities.
Based on Theme 2.
3. NSF should provide better guidance about the use of the two criteria in the review process,
including relative weight of each criterion.
Based on Theme 3.
4. NSF should enable and encourage institutional support for principal investigator’s Broader
Impacts activities.
Based on Theme 4.
5. NSF should improve assessment of Broader Impacts activities.
Based on Theme 5.
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Introduction
All National Science Foundation (NSF) proposals, as part of the Merit Review process, are evaluated with
respect to two Merit Review criteria – Intellectual Merit and Broader Impacts. The two-criteria system
was instituted in 1997, replacing a four-criteria system in place since 1981. In the Grant Proposal Guide,
published at the NSF webpage 1 on October 1, 2010, NSF provides a list of potential considerations for
each Merit Review criterion. The five considerations for each criterion are presented in Appendix A. Two
major revisions to the Merit Review criteria have occurred since they were implemented in 1997. Prior to
2001, principal investigators were encouraged to address the broader impacts of their proposed work;
however, since 2001, NSF has required that proposals include a specific statement on Broader Impacts
activities. Proposals lacking such a statement are returned as incomplete. In 2007, “potentially
transformative” was added to the list of potential considerations for the Intellectual Merit criterion, as
follows: “To what extent does the proposed activity suggest and explore creative, original, or potentially
transformative concepts?”
The National Science Board (NSB) Task Force on Merit Review has been charged with examining the
two Merit Review criteria and the Merit Review criteria’s effectiveness in achieving the NSF goals to
support science and engineering research and education. The Task Force is authorized to consider a broad
array of options, ranging from a complete revision of the Merit Review criteria to reaffirmation of the
criteria in their current form. Various modifications of one or both of the Merit Review criteria and the
way they are interpreted and applied are also possible.
A critical part of the Task Force’s work plan was to gain input from a variety of stakeholders regarding
the application and level of understanding of the NSF Merit Review criteria in the proposal and award
process. The stakeholder groups were both external and internal to NSF – they included the principal
investigators and representatives of institutions that submit proposals for NSF research and education
awards, reviewers that review those proposals, and NSF Leadership, NSF Program Officers, and NSF
Advisory Committee Members. NSF Advisory Committee Members are field experts drawn from outside
NSF and serve to advise their host directorate or office for a three-year term. The stakeholder input
presented in this report is meant to inform the Task Force’s deliberations and recommendations.

1

http://www.nsf.gov/pubs/policydocs/pappguide/nsf11001/gpg_index.jsp
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Scope
SRI used two data collection strategies – interviews and web surveys – to obtain input regarding NSF’s
Merit Review criteria from a variety of stakeholder groups.
Stakeholder input was sought to address the following seven general questions:
9 Are the two Merit Review criteria clearly explained?
9 How are the Merit Review criteria being interpreted by principal investigators, reviewers, NSF
staff?
9 How are the two Merit Review criteria weighted by principal investigators, reviewers, NSF staff?
9 What are the strengths and weaknesses of the current criteria?
9 Have the criteria had an impact on the way principal investigators think about shaping their
research projects?
9 What is the appropriate role of the principal investigator’s institution?
9 How can the outcomes of activities relevant to each criterion be assessed?

The stakeholder groups included:
9 NSF Senior Leadership consisting of Assistant Directors and Deputy Assistant Directors of NSF
Directorates and Directors and Deputy Directors of NSF Offices
9 University and College Representatives
9 NSF Officials consisting of NSF Program Officers, Division Directors, and Deputy Division
Directors
9 NSF Advisory Committee Members
9 Principal Investigators
9 Reviewers including both Panel Reviewers and Ad-Hoc Reviewers
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Methodology
Interviews conducted in person or over the phone were used to obtain input from NSF Senior Leadership
and representatives from nine selected colleges and universities. Two web surveys were used to gather
input from the other stakeholder groups. The input was collected between November 2010 and April
2011.
Interviews with NSF Senior Leadership
Members of the NSF Senior Leadership of the seven NSF Directorates and seven NSF Offices were
invited to participate in the interviews. Twenty-two leaders from 12 organizational units were able to
participate in the interviews, which were conducted in person during November 2010. A more detailed
description of the interview methodology, a copy of the interview guide, and a list of participants are
provided in Appendix B with the detailed summary of the interviews.
Interviews with University and College Representatives
Interviews were conducted with representatives of nine universities and colleges. These institutions were
selected to represent a cross-section of schools that receive NSF funding – different sizes, types, and a
variety of geographic locations. The interviews were conducted during January and February 2011, either
in person or over the phone. A more detailed description of the interview methodology, a copy of the
interview guide, and a list of participants are provided in Appendix C with the detailed summary of the
interviews. Because of the nature and small size of the sample, the views and experiences of these
representatives interviewed cannot be generalized to all college and university officials. Information on
their views and experiences are included to exemplify or illustrate themes that emerged from input
obtained from the other stakeholder groups.
Survey of NSF Officials and NSF Advisory Committee Members
This survey’s frame consisted of all current NSF Officials defined as Program Officers, Division
Directors, and Deputy Division Directors (581 individuals) and Advisory Committee Members (234
individuals) as provided to SRI by NSF in January 2011. The entire universe was invited to participate in
a web survey. The survey questionnaire was developed and refined in consultation with NSF and NSB
staff working with the NSB Task Force on Merit Review. The survey was pretested with six individuals.
Survey invitees received a presurvey email from the NSB Task Force on Merit Review, and a survey
invitation plus 3 reminders from SRI. The preliminary email and the survey invitation included
assurances that there would be no individual attribution to any survey response and that SRI as the survey
administrator would maintain the confidentiality of all respondents. The survey remained open from
January 28, 2011 to February 18, 2011. Usable responses were obtained from 385 NSF Officials and 111
Advisory Committee Members for response rates of 66% and 47% respectively. The overall response rate
was 64%. The responses of NSF Program Officers, Division Directors, and Deputy Division Directors are
presented together in this report under the label “NSF Officials.” Their opinions were very similar for the
majority of questions. For a detailed breakdown of the group’s responses, please refer to Appendix D. A
description of the survey methodology, information on survey error, and the survey instrument are also in
Appendix D.
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Survey of Principal Investigators and Reviewers
This survey’s sample frame was developed using three lists provided by NSF of (1) principal
investigators who had received a decision on one or more NSF research proposals during calendar years
2009 and 2010, (2) individuals who had served as panel reviewers during 2009 or 2010, and (3)
individuals who had served as ad-hoc reviewers during the same time period. Since individuals could be
on more than one list and could appear more than once on the same list, all obvious duplicate entries were
deleted. The final list of 100,509 individuals served as the sampling frame for the survey. A random
sample of 8,000 individuals was invited to participate in the web survey. The questionnaire was
developed and refined in consultation with NSF and NSB staff working with the NSB Task Force on
Merit Review. The questionnaire was pretested with six individuals. Survey invitees received a presurvey
email, an e-mail survey invitation, and two e-mail reminders from SRI. The presurvey email and the
survey invitation included assurances that there would be no individual attribution to any survey
respondent and that SRI as the survey administrator would maintain the confidentiality of all respondents.
The survey remained open from March 22, 2011 to April 13, 2011. For analyses, respondents were
categorized into one of 3 groups: 971 individuals who indicated they had only submitted a proposal to the
NSF in the past two years (labeled “principal-investigator-only” in this report); 1,263 individuals who
indicated they had only reviewed proposals for the NSF in the past two years (labeled “reviewer-only” in
this report); and 1,755 individuals who had both submitted a proposal to the NSF and had reviewed
proposals for the NSF in the past two years ((labeled “principal-investigator-and-reviewer” in this report).
Overall response rate for the survey was 51% 2. There were 187 individuals who responded that they had
neither submitted a proposal nor reviewed a proposal for NSF. A description of the survey methodology
is provided along with the survey instrument in Appendix E.
Processes Used to Identify Themes
A substantial amount of qualitative and quantitative data on stakeholder views about the Merit Review
criteria and Merit Review process were collected through the methods described above. SRI took steps to
analyze and integrate these data with the goal of identifying and describing the substantive themes that
emerged from stakeholder opinion. Qualitative data included written summaries of the interviews and
written comments provided by survey respondents to open-ended survey questions, which were analyzed
using a manual content analysis approach. Thousands of answers to interview questions and open-ended
survey questions were compiled, coded, and grouped when similar in meaningful ways. The resulting
tables are presented in Appendices B, C, D, and E. Quantitative data regarding views on and experiences
with the Merit Review criteria and process were obtained through multiple-choice questions in the two
web based surveys. These survey data were analyzed using standard descriptive and statistical techniques.
Summary analyses are presented in Appendices D and E.
Through analysis of individual stakeholder responses and integration of emergent themes across
stakeholder groups, six major themes emerged. While major aspects of these themes were supported by
majority opinions within and across relevant stakeholder groups, some aspects of the themes are based on
the views provided by substantial portions but not majorities of individuals within or across the
stakeholder groups. Aspects of themes that were not based on majority support are identified as minority

2

Due to imprecision in the initial sample information, reliable response rates for the three respondent subgroups of
interest could not be calculated.
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views. In addition, SRI paid special attention to areas of important differences between subgroups such as
differences between the perceptions of respondents affiliated with NSF (including Program Officers, NSF
Leadership, and Advisory Committee Members) and the perception of those representing the external
community (principal investigators and reviewers).
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Findings
This section provides a summary of stakeholder opinion obtained through interviews and surveys. The
findings are organized by the six major themes that emerged.

Strengths and Weaknesses of the Intellectual Merit Criterion
Theme 1. The Intellectual Merit criterion is clearly defined and generally well understood,
although there are some concerns related to the consideration of “transformative concepts”
of proposed research and the level of emphasis placed on the qualification of the principal
investigator.
Overall, the Intellectual Merit criterion is clearly defined and well understood.
There was a strong consensus across all stakeholder groups that NSF’s Intellectual Merit criterion
guidance is clearly defined and the criterion is well understood. A large majority of the respondents to the
Survey of NSF Officials and Advisory Committee Members rated the guidance published in the Grant
Proposal Guide for the Intellectual Merit criterion as “excellent” or “good” for both principal
investigators in formulating proposals and reviewers in assessing proposals, as displayed in Figure 1. The
majority of respondents to the Survey of Principal Investigators and Reviewers also rated the guidance as
“excellent” or “good”. As indicated in Figure 1, fewer principal-investigator respondents who have only
submitted a proposal in the past two years rated the guidance as “excellent” or “good” as compared to the
other respondent subgroups. One reason for this difference in opinion may be that more principalinvestigator-only respondents indicated that it had been 15 or fewer years since their terminal degree than
other subgroups. Fifty-seven percent (57%) of principal-investigator-only respondents indicated that it
had been 15 years or less since their terminal degree compared to 43% of respondents who had submitted
a proposal and had reviewed in the past 2 years. Another difference between the subgroups is experience
as a reviewer. Many respondents wrote in the survey that serving as a reviewer was a very useful source
of information on both criteria.  Hence, experience as a reviewer may affect guidance rating positively.
While it was beyond the scope of the survey to assess the individual respondent’s own level of
understanding of the use and application of the two Merit Review criteria, respondents were asked to
offer their opinions about the overall level of understanding of each of the criterion in the principal
investigator and reviewer communities. Majorities of the stakeholder groups rated the overall level of
understanding of the Intellectual Merit criterion high. The Survey of NSF Officials and Advisory
Committee Members found that majorities of the two stakeholder groups believe that members of both the
principal investigator and reviewer communities have high levels of understanding of the Intellectual
Merit criterion, as shown in Figure 2. Eighty-eight percent (88%) of NSF Officials felt that reviewers had
a high or very high level of understanding of the Intellectual Merit criterion, and 81% felt likewise about
principal investigators’ level of understanding. A somewhat smaller percentage, but still a majority, of
Advisory Committee Member respondents felt principal investigators and reviewers had high or very high
levels of understanding – 73% for each group.

3

See Appendix E for data.
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As in the rating of guidance, fewer respondents in the principal-investigator-only subgroup agreed with
the majority opinion of the other groups. In the Survey of Principal Investigators and Reviewers, 56% of
principal-investigator-only respondents indicated that “all/almost all”, or “most” reviewers understood the
Intellectual Merit criterion compared to 74% of principal investigators with experience serving as NSF
reviewers in the past two years, as shown in Figure 3.
Individual answers from NSF Leadership interviews and university and college interviews support this
theme that the Intellectual Merit criterion guidance is understood by most. In addition, respondents widely
perceived that principal investigators understand how to address the intellectual merit of the proposal and
reviewers can assess the intellectual merit. Respondents see the Intellectual Merit criterion as a major
component of the peer review system, and say it sets the golden standard for excellence for NSF
proposals. Comments included:
x
x

“Everyone understands the Intellectual Merit criterion because it is a scientific and technical
thing. People know how to identify creative ideas.”
“There is common understanding about this criterion, partly because NSF has been doing this one
for years. The community gets it; the reviewers get it.”

Figure 1. Ratings of guidance on Intellectual Merit criterion for principal investigators
and for reviewers, by respondent group.
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Figure 1. NOTE: NSF Officials – N(PI/Rev)=379/380; Advisory Committee Members – N(PI/Rev)=110/111; Principal Investigator
Only – n(PI/Rev)=958/944; Reviewer Only – n(PI/Rev)=1237/1254; Principal Investigator and Reviewer – N(PI/Rev)=1747/1737.
Question wording: In the Grant Proposal Guide, NSF provides the following list of potential considerations for the Intellectual Merit
criterion: How would you rate this list as guidance for PIs in formulating proposals? For reviewers in assessing the proposals?
Response scale: Very high level; High level; Moderate level; Low level; Very low level; No basis to judge. (All response categories
used in percentage calculations.)
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Figure 2. Ratings of reviewers' and principal investigators' overall understanding
of the Intellectual Merit criterion, by respondent group.
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Figure 2. NOTE: NSF Officials – N(Rev/PI)=382/381; Advisory Committee Members – N(Rev/PI)= 111/109.
Question wording: How would you rate the overall understanding of the Intellectual Merit and Broader Impacts
criteria exhibited by members of the reviewer and the principal investigator (PI) community during the past 2
year period? Response scale: Very high level; High level; Moderate level; Low level; Very low level; No basis to
judge. (All response categories used in percentage calculations.)

Figure 3. Views on reviewers' understanding of Intellectual Merit criterion
in respondent's most recent proposal.
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Figure 3. NOTE: n(IM)=2513. Question wording: Considering decisions you have received on NSF
proposals during the past 2 to 3 years, what portion of those reviewers seem to have a sufficient
understanding of each of the two Merit Review criteria? Response scale: All/almost all understood; Most
understood; About half understood; Only some understood; Few/None understood; No basis to judge.
(All response categories used in percentage calculations.)
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There is a lack of consistent understanding and application of the consideration on potentially
transformative concepts.
Though most stakeholders felt that the Intellectual Merit criterion is well understood, a significant number
(though a minority percentage) of NSF Officials, NSF Advisory Committee Members, principalinvestigator respondents, and reviewer respondents commented that the wording of the following
consideration on potentially transformative research is vague and poorly understood: “To what extent
does the proposed activity suggest and explore creative, original, or potentially transformative concepts?”
Members of these stakeholder groups indicated that the guidance and/or definition of transformative
concepts is unclear, which may result in inconsistent application of the criterion. Furthermore, some
stakeholders felt strongly that the concept of transformative research is not appropriate on a philosophical
ground, because research can be best understood as transformative only in retrospect after the outcome of
the research is known. Therefore, they felt it is not appropriate to judge its value at the proposal stage.
Others felt that overemphasis on transformative research may have a negative scientific impact if the
reviewers ignore incremental research, which is essential for science even if it may not be potentially
transformative.
The Survey of Principal Investigators and Reviewers asked respondents for suggestions on ways NSF
could improve the guidance it provides to principal investigators and reviewers in the Grant Proposal
Guide regarding the Intellectual Merit criterion. Sixty-eight responses requested that the NSF clarify the
definition of transformative research because the current definition is vague and poorly understood. For
example:
x
x

x

“‘Transformative concepts’ is a poorly defined and vague term. If you ask 100 people what that
means, you'll get 100 different answers.”
“I find that potentially transformative concepts [are] still poorly understood by panelists,
reviewers, and principal investigators and should be better explained within the Intellectual Merit
criterion.”
“I've never liked the word transformative. It tends to become something people claim about their
work without really knowing what it means. I know we are trying to avoid incremental research,
but sometimes really important advances come out of work that may seem incremental. In
research, one never knows. Perhaps challenging would be a better word. We don't want people
working on easy problems.”

This theme also emerged in the Survey of NSF Officials and Advisory Committee Members. Seventy
respondents addressed the lack of clarity or inconsistent interpretation of transformative concepts. For
example:
x

x

x

“Creative, original and most of all, transformative are too nebulous for both principal
investigators and reviewers. I think brevity should be forsaken here and either more descriptors of
desired characteristics be given, or select some other terminology for these attributes.”
“It is impossible to give a good definition of what is transformative, and certain groups of
reviewers have latched onto the word as something to write on every proposal that they want
funded. Many times I've seen reviews that said that the proposal was transformative without any
statement about what, exactly, this transformation was.”
“Advancing knowledge and understanding often times are incremental and evolutionary in the
norm, more so than being abrupt and revolutionary. A weakness of the Intellectual Merit criterion
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might be the illusion that proposed incremental and evolutionary advances, likely being deemed
as not creative, not original and not transformative, are not acceptable or fundable by NSF.”
There is too much emphasis on the qualifications of principal investigators.
For the Intellectual Merit criterion, the potential consideration of “How well qualified is the proposer
(individual or team) to conduct the project? (If appropriate, the reviewer will comment on the quality of
prior work)” was also singled out by a substantial but minority of stakeholders as a potential
consideration that also may be poorly understood and inconsistently applied. Stakeholders expressed
concern that there is a tendency among reviewers to place too much emphasis on the principal
investigator’s reputation as opposed to the ideas presented in the proposal, which may create a systematic
disadvantage for new principal investigators and principal investigators from small institutions.
Web survey respondents’ written comments to open-ended questions addressed the issue of overemphasis
on the principal investigator’s qualifications, including seventeen comments from the Survey of NSF
Officials and Advisory Committee Members. A program officer said: “Reviewers sometimes use the
Intellectual Merit guidelines as an excuse for rewarding principal investigators based only on name
recognition. There should be more emphasis on the internal consistency and work plan of a project,
independent of prior accomplishments. Sometimes principal investigators with strong track records
achieve very high ratings on poorly presented or conceived projects.”
Forty-two comments from the Survey of Principal Investigators and Reviewers also raised similar
concerns. For example:
x

x

“In my opinion, the statement ‘How well qualified is the proposer to conduct the project…’
favors senior scientists with previous NSF grants. For an early career scientist is more difficult to
receive an NSF grant since she/he cannot be judged on prior work.”
“The problem I have with the reviewers trying to determine if the proposer is well qualified is
that the disparities in institutions might lead a proposer to see a less equipped institution with a
heavier teaching load as not qualified when in fact they have demonstrated that they can do the
work because they have submitted preliminary data. Sometimes the reviewers own biases get in
the way of seeing what a very determined person can do with what may look to them like puny
resources. This tends to solidify the grant awards to those institutions in the highest tier of
equipment or resources.”
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Strengths and Weaknesses of the Broader Impacts Criterion
Theme 2. The Broader Impacts criterion goals are good; however, there is a lack of
understanding of the criterion and calls for improved guidance.
The Broader Impacts criterion ensures the connection between scientific work and society.
Respondents to the Survey of NSF Officials and Advisory Committee Members were asked to identify the
strengths of the Broader Impacts criterion. One hundred fifty-eight (158) comments reflected the theme
that the Broader Impacts criterion ensures consideration of the connection between scientific work and
society. For example:
x

x

“The major strength of the [Broader Impacts] criterion is that it makes principal investigators and
reviewers consider the implications of their work, both for related scientific bodies of knowledge
and for society as a whole.”
“This criterion forces applicants to consider how their project affects more than just themselves
and their own research program and hopefully drives them to design their projects in such a way
as to have a broader impact.”

In the interviews conducted with NSF Leadership and university and college representatives at nine
institutions, there was also substantial agreement that the strength of the Broader Impacts criterion is that
it compels the academic community to consider the connection between scientific work and society. NSF
Leaders said:
x
x

“The Broader Impacts [criterion] is wonderful in that it asks the question about what’s the
context in which the Intellectual Merit takes place; how do we strengthen the value of research?”
“By having to write about it, proposal writers now have to think about the societal context of
their research beyond simple knowledge creation and beyond the ‘four walls of their lab’.”

The community-wide understanding of the Broader Impacts criterion is weaker than
understanding of the Intellectual Merit criterion.
In both quantitative and qualitative questions, the majority of stakeholders’ responses reflected the theme
of weaker understanding of the Broader Impacts criterion and its accompanying guidance. This is
revealed in the stakeholders’ rating of the guidance given in the Grant Proposal Guide. As displayed in
Figure 4, far fewer stakeholders rated the Broader Impacts criterion guidance as “excellent” or “good”
than gave those same ratings for the Intellectual Merit criterion guidance (see Figure 1). Between 50%
and 70% of each subgroup rated the Broader Impacts criterion guidance as “excellent” or “good”, which
is much lower than the 70% to 90% range for the Intellectual Merit criterion guidance. Similar subgroup
differences also appear in these ratings where the principal investigators who have only submitted a
proposal in the past two years rated the guidance lower than the other subgroups.
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Figure 4. Ratings of guidance on Broader Impacts criterion for principal investigators
and reviewers, by indicated groups.
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Figure 4. NSF Officials – N(PI/Rev)=379/380; Advisory Committee Members – N(PI/Rev)=110/111; Principal Investigator Only –
n(PI/Rev)=958/942; Reviewer Only – n(PI/Rev)=1231/1247; Principal Investigator and Reviewer – n(PI/Rev)=1739/1728. Question
wording: In the Grant Proposal Guide, NSF provides the following list of potential considerations for the Broader Impacts criterion:
How would you rate this list as guidance for PIs in formulating proposals? For reviewers in assessing the proposals? Response
scale –Very high level; High level; Moderate level; Low level; Very low level; No basis to judge (All response categories used in
percentage calculations).

Figure 5. Ratings of reviewers' and principal investigators' overall understanding of
Broader Impacts criterion, by respondent group.
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Figure 5. NSF Officials – N (Rev/PI)=382/381; Advisory Committee Members – N(Rev/PI)= 110/110. Questions wording: How would
you rate the overall understanding of the Intellectual Merit and Broader Impacts criteria exhibited by members of the reviewer
community during the past 2 year period? and How would you rate the overall understanding of the Intellectual Merit and Broader
Impacts criteria exhibited by members of the PI community during the past 2 year period? Response scale: Very high level; High
level; Moderate level; Low level; Very low level; No basis to judge (All response categories used in percentage calculations).
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The decrease in ratings related to the Broader Impacts criterion also occurred in respondent ratings of
users’ understanding of the Broader Impacts criterion. This can be seen in the Survey of NSF Officials and
Advisory Committee Members responses. Unlike the Intellectual Merit criterion where, as reported above
in Figure 1, substantial majorities of respondents to the Survey of NSF Officials and Advisory Committee
Members expressed the views that principal investigators and reviewers had a good understanding, this
was a minority view with respect to the Broader Impacts criterion. As shown in Figure 5, only 32% of
NSF Officials and 19% of NSF Advisory Committee Members felt that reviewers had a very high level or
high level of understanding of the Broader Impacts criterion, and only 22% and 15% of Officials and
Members respectively felt principal investigators had a very high level or high level of understanding.
The Survey of Principal Investigators and Reviewers also found a decrease in the ratings of principal
investigator and reviewer understanding of the Broader Impacts criterion as compared with understanding
of the Intellectual Merit criterion. As shown in Figure 6, 48% of the principal-investigator-only subgroup
and 54% of respondents who had submitted a proposal and had reviewed felt that the majority of the
reviewers of their most recent proposal understood the Broader Impacts criterion. Both ratings were lower
than the ratings of the understanding of the Intellectual Merit criterion (Figure 3).
In addition to the lower quantitative guidance ratings, many stakeholders’ comments elaborated on the
lower rating of understanding of the Broader Impacts criterion. In 9 of the 12 interviews conducted with
NSF Leadership, participants expressed the belief that principal investigators and reviewers struggle to
find a common understanding of and evaluation metrics for the Broader Impacts criterion. As one NSF
leader said: “The weakness of the Broader Impacts criterion is [that] it is mysterious to people; it is not
understood by principal investigators, prospective principal investigators, or panelists. It is hard for
reviewers to give the broader impacts a clearly objective set of evaluative criteria – how do you compare
a proposal that includes grad students with one which partners with a museum? It varies from place to
place and division to division.”
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Figure 6. Views on reviewers' understanding of Broader Impacts criterion
in respondent's most recent proposal.
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Figure 6. NOTE: n(BI)=2611. Question wording: Considering decisions you have received on NSF
proposals during the past 2 to 3 years, what portion of those reviewers seem to have a sufficient
understanding of each of the two Merit Review criteria? Response scale: All/almost all understood;
Most understood; About half understood; Only some understood; Few/None understood; No basis to
judge. (All response categories percentage calculations.)

Specific examples of the successful and less successful Broader Impacts activities are needed.
All stakeholder groups had a significant number of requests for NSF to provide examples of successful
and less successful Broader Impacts activities as a suggestion to improve the guidance. In the Survey of
NSF Officials and Advisory Committee Members, 72 comments offering suggestions to improve Broader
Impacts criterion guidance asked for specific examples. One respondent wrote: “In providing guidance to
principal investigators, it might be useful to give examples of projects that have made strong
contributions in the Broader Impacts [goals].” In the Survey of Principal Investigators and Reviewers, 213
responses asked for specific examples of proposals with successful and less successful Broader Impacts
statements. For example, one respondent wrote: “Provide examples of activities deemed meritorious, and
those that are simply routine. The topic is far too broad and vague at present.”
Guidance on financial commitments for Broader Impacts activities is needed.
In addition to requests for specific examples of activities, stakeholders also petitioned for guidance on
financial commitments for Broader Impacts activities:
x

x

“People don’t have any guidelines for putting money [for Broader Impacts activities] in the
budget. Putting in zero basically means it is an unfunded mandate to the institution. If there were
guidelines that you should expect to spend roughly 5% of your budget on broader impacts then
that would set a scale for the level of effort that is expected.”
“The [Broader Impacts] guidance needs to be much more specific and should include discussion
of how one might reasonably fulfill this requirement (independently, as part of a bigger effort? in
collaboration with others?), whether or not the Broader Impacts has to be tied to the Intellectual
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Merit, how much of the award's budget should go to the activity, whether or not the activity has
to be novel?”
A lack of understanding of expected financial commitments was also suggested in the responses from
principal investigators. Almost 90% percent of principal-investigator respondents reported that at least
some of the Broader Impacts activities specified in their most recent NSF proposal went beyond activities
associated with doing research and reporting results. However, only 56% of principal-investigator
respondents said that they included in their most recent proposal budget costs associated with activities
that they had identified as related to the Broader Impacts criterion.
The quantitative data that suggests budget confusion was supported by comments given in the Survey of
Principal Investigators and Reviewers asking for budget guidance. For example, as two respondents
wrote:
x

x

“If Broader Impacts are going to be taken seriously, the principal investigator must request funds
and time to support these activities. Half a page at the end of a proposal describing broader
impacts with no obvious source of funding is not credible.”
“It would certainly be helpful if an approximate percentage of the budget amount was provided in
the Grant Proposal Guide since most research proposal principal investigators opt to minimize the
actual dollar amount spent on Broader Impacts activities, often making it impossible to do
Broader Impacts activities that are truly useful.”

Clarification is needed on the number and scope of the Broader Impacts activities that should
be addressed in the proposal.
Stakeholders also expressed confusion about how many of the potential considerations included under the
Broader Impacts criterion have to be addressed. When asked for suggestions to improve the guidance, 113
comments from the Survey of NSF Officials and Advisory Committee Members suggested that the Broader
Impacts guidance be clarified to specify how many of the Broader Impacts considerations must be
addressed. For example:
x

x

“It likely would be helpful to highlight that while NSF expects at least one of the bullets to be
considered in assessing Broader Impacts, in most cases there is not the expectation that the
investigators take action in response to all of them.”
“Make it clear that broader impacts do not have to include all these items but may stress one or
several.”

This suggestion was also made in the Survey of Principal Investigators and Reviewers – 78 comments
specifically requested that NSF clarify whether the potential considerations list for the Broader Impacts
Criterion should be treated like a checklist. Comments included:
x

x

“Guidance should make clear whether the items on the list should have 100% coverage or if a
good proposal that does an excellent job of addressing one or two items on the list should be
scored the same or higher than a proposal that treats it more like a grocery list.”
“There's a concern that principal investigators feel that they must meet all criteria. This is not
always possible. Principal investigators don't know how much weight will be given to each
consideration in general and if the reviewers will give their own weight to a particular criterion.
This is despite the statement that these are potential considerations.”
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“It is not clear whether each of these individual criteria must be met or if it sufficient to excel in
several of them. The relative importance of each of these different points should be made clear.”

Comments from university and college representatives supported the theme that principal investigators
and reviewers see all listed potential considerations for the Broader Impacts criterion as a checklist.
Though respondents understood that NSF’s position is not to treat them as a checklist, they emphasized
that the increasingly competitive funding environment compels principal investigators to address each and
every potential considerations in their proposals. For example:
x

x
x

“You’re afraid to omit something. It’s so competitive and there’s so many good proposals that
you can’t afford to miss something. If you leave something out, one reviewer can cost you by
saying ‘where is your activity on its value to society?’”
“I think that the more competitive investigators are going to address each one of those items. If
you don’t, you always leave yourself open to ‘you weren’t maximally responsive’.”
“It’s one of the problems you get into as the funding climate becomes ever more competitive.
Reviewers look for some ways to distinguish between very similar proposals. At that point,
people just start going through and looking for things they can go back and ding proposals for.
This is one way these review criteria can become kind of a check-off – [when reviewers] start
marking down proposals because they don’t meet one of the bullet points.”

Simply clarifying the language to say that the principal investigator does not have to address all
considerations may not be enough. It may be necessary to include a strong message for reviewers that the
proposal should not be marked down for omission.
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Weighting of Intellectual Merit Criterion and Broader Impacts Criterion
Theme 3. The Intellectual Merit criterion is and should be weighted more than the
Broader Impacts criterion during proposal review, but guidance is lacking.
Stakeholders differed in their views of how the Intellectual Merit criterion should be weighted versus the
Broader Impacts criterion during proposal review and decision. The web surveys found that NSF
Officials, Advisory Committee Members, reviewers, and principal investigators all tended to believe that
during the past several years the Intellectual Merit criterion has been weighted more than the Broader
Impacts criterion in the review process. As shown in Figure 7, a majority of respondents in each of these
stakeholder groups believed that Intellectual Merit received at least somewhat more weight than Broader
Impacts by reviewers. In addition, when asked how much weight reviewers should place on Intellectual
Merit versus Broader Impacts, a clear majority of respondents in each of these stakeholder groups felt that
Intellectual Merit should have the greater weight.
However, there are some important differences across these groups as shown in Figure 7. First, higher
percentages of the NSF Official (87%) and Advisory Committee Member (83%) respondent groups than
the principal investigator (68%) and reviewer (55%) respondent groups were of the opinion that
Intellectual Merit is being weighted more than Broader Impacts. Second, the NSF Official and Advisory
Committee Member groups tended to want to see a decrease in the weight placed on Intellectual Merit.
For example, 87% of the NSF Officials believed that Intellectual Merit is being weighted more than
Broader Impacts but only 69% believed that it should be weighted more. In contrast, the reviewer and
principal investigator groups tended to feel that Intellectual Merit should be weighted more than it
currently is. As shown, 55% of the reviewer respondent group believed that Intellectual Merit is currently
weighted more than Broader Impacts, but 76% believed that it should be weighed more. These differences
suggest that that there may be a disconnect between stakeholders who have responsibility for establishing
policy (NSF Officials and Advisory Committee Members) and stakeholders who implement and respond
to policy (reviewers and principal investigators).
Furthermore, there was also substantial opinion, though minority percentage, that the weighting should be
dependent upon the contexts –14% of NSF Officials, 7% of Advisory Committee Members, and 3% of
principal-investigators-and-reviewers respondents selected “Other – Please explain” when asked how
much weight they think reviewers should place. The top written comments across all groups said that
weighting should depend on a number of factors such as fields, types of programs, nature of the
proposals, institutions, etc 4. Some stakeholders voiced caution against setting an overly narrow or
restrictive universal weight for each criterion. Some strongly believed that the weighting should allow
flexibility and cautioned against providing clear guidance in exchange for flexibility. Striking a proper
balance between clear guidance and flexible implementation is important. NSF, in providing clear
guidance for weighting between two criteria, may want to take care to retain a level of flexibility.
In addition to the quantitative data, comments from stakeholders petition for specific weighting
guidelines. In the Survey of NSF Officials and Advisory Committee Members, 19 individuals suggested

4

Please see Appendices E and D.
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that there was a need for the relative weights of the Intellectual Merit and Broader Impacts to be clarified.
For example, two said:
x

x

“NSF should decide what it deems more important, state so clearly, and support accordingly. If
[Intellectual Merit] and [Broader Impacts] are deemed equally important, not only should that be
stated, but all directorates, divisions, and programs should adhere to the guidelines with
consequences if they do not. If Intellectual Merit is deemed most important, then that should be
stated unequivocally, rather than the accommodating language that is currently utilized. There is
nothing wrong with stating that the substance of the research itself is paramount and everything
else is secondary. That is the current, tacit understanding. Please make it clear or make [Broader
Impacts] a true second criterion.”
“In my opinion, it would be worthwhile for NSF to explicitly state their view of the relative
importance of [Intellectual Merit] and [Broader Impacts] for standard research grants.”

Figure 7. Views on weight that reviewers should place on Intellectual Merit relative to
Broader Impacts compared to weight placed in past, by respondent group.
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Figure 7. NOTE: NSF Officials – N(Past/Should)=(385/384); Advisory Committee Members – N(Past/Should) =111/111; Principal
Investigators – n(Past/Should) = 2,714/2,710; Reviewers – n(Past/Should) = 2,,852/2,990. Question wording varied somewhat by
respondent group. There is overlap between the principal investigator respondent group and the reviewer respondent group.
Response scale: Much more weight on Intellectual Merit; More weight on Intellectual Merit; Somewhat more weight on Intellectual
Merit; Both equally; Somewhat more weight on Broader Impacts; More weight on Broader Impacts; Much more weight on Broader
Impacts. “More weight” and “Somewhat more weight” responses on the Survey of NSF Officials and Advisory Committee Members
were combined to match the scale on the Survey of Principal Investigators and Reviewers. Pease see survey instrument and data
tables, found in the Appendices D and E.
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Role of the Principal Investigator’s Institution
Theme 4. Principal investigators’ institutions should play a greater role in supporting Broader
Impacts activities, and there are some steps NSF could take to encourage this.
Less than 40% of the respondents to both web surveys indicated that principal investigators’ institutions
should play a greater role in supporting the portion of principal investigators’ proposals designed to
satisfy the Intellectual Merit criterion (see Figure 8). However, opinions differed when groups were asked
about a supporting role of institutions for Broader Impacts activities. Almost 70% of respondents to the
Survey of NSF Officials and the Advisory Committee Members indicated that principal investigators’
institutions should do “much more” or “somewhat more” to support Broader Impacts activities. Also,
over half of the respondents to the Survey of Principal Investigators and Reviewers would like at least
“somewhat more” (52%) institutional support for principal investigators’ Broader Impacts activities5. In
comments to open-ended questions, stakeholders’ suggestions for ways institutions can be more
supportive ranged from basic information sharing to institutional coordination and/or execution of
Broader Impacts activities.
NSF Leaders also mentioned that they would like to see institutions develop support systems for Broader
Impacts activities:
x

x

“Colleges and universities can create a framework that allows principal investigators to hook into
so that their burden is lessened. If each principal investigator has to think up afresh what to do
and how to do it, I think its lost effort.”
“Institutions can create a central point on campus for thinking about Broader Impacts.”

Interviews with representatives of nine universities and institutions revealed that some large institutions
have institutional Broader Impacts programs for principal investigators to plug into, and that their
sponsored research offices do try to facilitate those connections. However, the representatives of medium
and small institutions interviewed reported that their institutions provide very little help (if any) in
connecting principal investigators to Broader Impacts opportunities. Officials from the larger universities
mentioned having large research centers that are supported by the NSF (such as the Materials Research
Science and Engineering Center program) that allow institutions to play a more active role supporting
Broader Impacts activities.

5

The subgroup respondents of the Survey of Principal Investigators and Reviewers had statistically identical
opinions.

Prepared by SRI International

ϱϮ

Page 21

Summary Report of Stakeholder Input

Review of Merit Review Criteria

Figure 8. Views on whether principal investigator's institution should play a greater role in
supporting the portion of principal investigator's proposals designed to satisfy the Merit Review
criteria, by respondent group.
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Figure 8. NOTE: NSF Officials – N(IM/BI) =377/377; Advisory Committee Members – N(IM/BI)= 111/111; All Principal Investigators–
n(IM/BI)= 2659/2638 (includes all respondents who had submitted a proposal in the past 2 years). Question wording: In your
opinion, should PIs’ institutions (your institution for PI survey) play a greater or lesser role in supporting the portion of PIs’ proposals
designed to satisfy the Intellectual Merit and Broader Impacts criteria? Response scale – Much greater; Somewhat greater; Stay the
same; Somewhat less; Much less; No basis to judge. (All response categories were used in percentage calculations.)

What NSF can do to encourage institutional support.
The Survey of NSF Officials and Advisory Committee Members asked what steps NSF should take to
increase the role principal investigators’ institutions play in supporting the Broader Impacts of the
proposals it funds. One hundred and twenty-four respondents suggested that NSF reward proposals that
demonstrate institutional support through a letter or other documentation. For example:
x
x

x

“Ask the institutions to show (through a support letter or something like that) commitments in
supporting principal investigators to achieve their goals.”
“Assurance by the Department Chair, Dean and/or Vice President for Research of ongoing
activities within the institution that promote broader participation and steps they will initiate to
support the principal investigator’s efforts.”
“Institutions should provide opportunities for new principal investigators to connect with existing
broader impacts activities on their campuses, urge them to participate in these activities, and
ensure that such participation adds value to those activities.”
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In addition, 38 comments from the Survey of NSF Officials and Advisory Committee Members suggested
that NSF help institutions identify and publicize existing programs and resources that are being used to
support Broader Impacts activities. For example:
x
x

x

“Emphasize that principal investigators can take advantage of existing programs – they need not
invent new programs.”
“Faculty who participate in appropriate institution-level programs should receive full credit for
Broader Impacts, whether they are public information, technology transfer, or internship
programs.”
“Insist on describing how project fits in with existing broader impacts activities on campus.”

The Survey of Principal Investigators and Reviewers also asked for suggestions. Half of the 658
comments suggested that institutions consolidate Broader Impacts activities on campus through
information dissemination, Broader Impacts offices, expert staff, and institution-wide programs.
Comments included:
x

x

x

“Most institutions have numerous projects and programs designed to broaden participation.
However, many principal investigators are unaware of these. The institution can play an
important role in connecting principal investigators to these projects/programs.”
“It would be extremely helpful for me to know what programs already exist at my institution that
satisfies Broader Impacts criteria, in which case I could decide which initiatives I am interested in
joining and to which initiatives I could productively contribute.”
“In my discussion with peers who have submitted NSF proposals, many of us struggle with the
Broader Impacts statement because we don't have the relevant experience to address this section.
The university could employ a professional with specific training in Broader Impacts statements
to provide counsel to principal investigators with these statements.”
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Post-award Assessment
Theme 5. Post-award assessment of the Broader Impacts activities of NSF-funded projects is
weak and could be improved.
In regards to Intellectual Merit, the majority of stakeholders did not indicate a need for increased
assessment. NSF Leaders were asked how much of a need, if any, exists to assess or document that
funded proposals actually had Intellectual Merit. NSF Leaders said that, historically, NSF has depended
on the checks and balances of the award cycle: if a principal investigator wants a new award, then they
must provide evidence that they performed as expected under their past award(s). Leaders’ comments
included:
x
x

“Projects currently have to submit annual reports. If the project is multi-year, [grants] can be
cancelled [if there is a] lack of adequate performance.”
“Another inherent check in the process is when an awardee comes back for another grant, it is
looked at with regard to the principal investigator’s previous work. It’s self-evident that if a
review panel sees that a principal investigator only did half of what he said he’d do, the new
proposal will not be considered favorably.”

The lack of a need for new assessment mechanisms for Intellectual Merit was echoed in the web surveys.
In the Survey of NSF Officials and Advisory Committee Members and in the Survey of Principal
Investigators and Reviewers, respondents were asked if NSF should do more or less than it is currently
doing to assess whether the goals of Intellectual Merit were realized in the completed research it funded.
As shown in Figure 9, 45% of NSF Officials indicated that the NSF should do “somewhat more” (32%)
or “much more” (13%) to assess attainment of Intellectual Merit goals. Thirty-eight percent (38%) of
Advisory Committee Members and 33% of principal-investigator and/or reviewer respondents indicated
“somewhat more” or “much more” to the same question.
Internal stakeholders and external stakeholders appear to hold different opinions about the need to
increase post-award assessment of the Broader Impacts activities. More respondents to the Survey of NSF
Officials and Advisory Committee Members would like to see NSF increase its assessment of Broader
Impacts activities at least “somewhat” (62%). However, the percentage of principal-investigator and/or
reviewer respondents did not increase – only 33% of these respondents would like to see assessment of
Broader Impacts increase at least “somewhat”.

Ways for NSF to increase assessment
In the Survey of NSF Officials and Advisory Committee Members, respondents were asked to give
suggestions for ways NSF could do more to assess whether or not the goals of the Intellectual Merit of the
NSF funded research were realized. The most frequent themes recommended revising the reporting
procedures. Many respondents suggested changing the annual report submission format to a format that is
computer readable for ease of assessment. In addition, some respondents requested that NSF allow
reporting for many years past the award termination date.
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The survey also asked for suggestions on how to assess Broader Impacts– 72 responses suggested that the
NSF should revise the annual/final reporting process to include an explicit Broader Impacts section.
Comments on Broader Impacts activities assessment included:
x
x
x

“As a first step NSF should ask about outcomes and results from the Broader Impacts activities in
the NSF annual and final report templates.”
“Asking for specific evaluative information about Broader Impacts in the report templates would
help.”
“Principal investigators should be required to include more details of the Broader Impacts in their
annual and final reports (i.e. student involvement). This could be accomplished by using a
template that specifically asks for this information.”

Figure 9. Views on whether NSF should do more or less post-award assessment than it is currently
doing, by respondent group.
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Figure 9. NOTE: NSF Officials – N(IM/BI) =382/382; Advisory Committee Members – N(IM/BI)= 111/111; Principal Investigators and
Reviewers – n(IM/BI)= 3960/3953. Question wording: In your opinion, should NSF do more or less than it is currently doing to
assess whether or not the goals of Intellectual Merit and Broader Impacts were realized in the completed research it funded?
Response scale – Much more; Somewhat more; Stay the same; Somewhat less; Much less; No basis to judge. (All response scales
included in percentage calculations.)
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Impact of the Merit Review Criteria
Theme 6. The Merit Review criteria appear to have impacted how scientists think about
their research.
NSF Leaders were asked if they felt the Merit Review criteria had any impact on how scientists think
about their research. In six interviews, NSF leadership mentioned that they think that principal
investigators have appeared to change how they think due to NSF requiring the Broader Impacts criterion
to be addressed directly in the proposal. The change has required principal investigators to think seriously
about the broader impacts of their work during proposal writing. One official said that program directors
are seeing more society relevant projects than ever before.
Respondents to the Survey of NSF Officials and Advisory Committee Members also felt that the Broader
Impacts criterion has impacted how scientists think about their research. In the survey, 158 responses
reflected the theme that the Broader Impacts criterion has fostered awareness of the link between
scientific work and society. For example:
x
x

“A strength of this criterion is that it makes principal investigators think about their research from
a perspective that they probably wouldn't otherwise include.”
“I believe that in the 15+ years since verbalizing this criterion, many (by no means all) reviewers,
panelists, program officers, etc have increasingly paid attention to Broader Impacts. When I first
had to implement the 2 criteria as a program officer, 90%+ of the reviewers ignored it – the
situation has certainly improved and people are more sensitive to this aspect of the support.”

Principal investigators were asked to evaluate their Broader Impacts activities of the past 2-3 years, and
35-40% of respondents indicated that most of their Broader Impacts activities went beyond those
activities associated with doing the research and reporting results to other researchers 6. The survey results
suggest that the Merit Review criteria have impacted how scientists think about their research.

6

Question wording: What portion, if any, of the Broader Impacts activities specified in the most recent proposal you submitted to NSF went
beyond those activities. Response scale – All or almost all; Most; About half; Some; None; No basis to judge. (All response categories included in
percentage calculations.) N(Principal Investigator Only)=960; N(Principal Investigator and Reviewer)=1743.
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Recommendations
Recommendation 1
16)VKRXOGSURYLGHFOHDUGHILQLWLRQVRIWKHSRWHQWLDOFRQVLGHUDWLRQSKUDVHV³WUDQVIRUPDWLYH
UHVHDUFK´DQG³TXDOLILFDWLRQVRIWKHSULQFLSDOLQYHVWLJDWRU´
The vast majority of stakeholders rated highly the guidance for, and understanding of, the Intellectual
Merit criterion. However, many individuals in interviews and in responses to open-ended questions
expressed concern about confusion on the definition and application of “potentially transformative
concepts” and “qualifications of the principal investigator”. Confusion may result in inconsistent
application of the Merit Review criteria and/or systematic exclusion of some types of researchers.

Recommendation 2
16)VKRXOGLQFOXGHJXLGDQFHRQWKHW\SHVWKHDPRXQWDQGWKHOHYHORIHIIRUWH[SHFWHGIRU%URDGHU
,PSDFWVDFWLYLWLHV
Fewer stakeholders rated highly the guidance for, and understanding of, the Broader Impacts
criterion. In responses to open-ended questions, the majority of responses requested more guidance on
the level of effort expected for Broader Impacts activities. Across stakeholder groups, respondents
requested more guidance on how many types of activities are expected and on the time and financial
commitment expected for Broader Impacts activities.

Recommendation 3
16)VKRXOGSURYLGHEHWWHUJXLGDQFHDERXWWKHXVHRIWKHWZRFULWHULDLQWKHUHYLHZSURFHVV
LQFOXGLQJUHODWLYHZHLJKWRIHDFKFULWHULRQ
Despite rule of thumb and informal guidance being offered by individual program officers,
stakeholders are unclear as to how the two criteria should be weighted and have asked for clear and
explicit guidance. If weighting is dependent upon proposals, programs, or institutions and flexibility
is important (as some NSF Officials emphasized), NSF should provide guidance recognizing the
importance of flexibility and context dependent variation of weighting.
Recommendation 4
16)VKRXOGHQDEOHDQGHQFRXUDJHLQVWLWXWLRQDOVXSSRUWIRUSULQFLSDOLQYHVWLJDWRUV¶%URDGHU
,PSDFWVDFWLYLWLHV
Almost 70% of NSF Officials and Advisory Committee Members and 50% of principal investigators
and reviewers indicated that institutions should do at least “somewhat more” to “much more” to
support their principal investigators’ Broader Impacts activities. Interviews and responses to openended questions supported these opinions by asking for mechanisms for institutions to aggregate
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Broader Impacts activities in various means from simply publicizing existing programs for principal
investigators to “plug into” to setting up Broader Impacts support offices complete with professional
support staff. NSF should encourage aggregation activities that increase the efficiency of Broader
Impacts activities, but not at the expense of principal investigator involvement.

Recommendation 5
16)VKRXOGLPSURYHDVVHVVPHQWRI%URDGHU,PSDFWVDFWLYLWLHV
A majority of NSF Officials and Advisory Committee Members indicated that NSF should domore
to assess outcomes of Broader Impacts activities included in the proposal. Specifically, some NSF
Officials suggested revising annual report and final report templates to include outcomes and results
from the Broader Impacts activities. However, principal investigators and reviewers are less
enthusiastic about potentially increasing the reporting requirement.
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Appendix A: Merit Review Criteria
NSF Merit Review criteria for Proposals
In your review, identify the proposal’s strengths and weaknesses for each NSF Merit Review criterion:
• What is the intellectual merit of the proposed activity?
• What are the broader impacts of the proposed activity?

Below are potential considerations for each criterion. These are only suggestions for evaluation, and not
all will apply to any given proposal.
What is the intellectual merit of the proposed activity?
• How important is the proposed activity to advancing knowledge and understanding within its own
field or across different fields?
• How well qualified is the 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, original, or potentially
transformative concepts?
• How well conceived and organized is the proposed activity?
• Is there sufficient access to resources?
What are the broader impacts of the proposed activity?
• How well does the activity advance discovery and understanding while promoting teaching,
training, and learning?
• How well does the proposed activity broaden the participation of underrepresented groups (such as
gender, ethnicity, disability, geographic, etc.)?
• To what extent will it enhance the infrastructure for research and education, such as facilities,
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?
Source: United States. National Science Foundation (2001, October 1). Grant Proposal Guide,
January 2011. Retrieved July 19, 2011 from the National Science Foundation website:
http://nsf.gov/publications/pub_summ.jsp?ods_key=gpg
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Appendix B: Summary Report of Interviews with NSF Leadership
Introduction
All National Science Foundation (NSF) proposals, as part of the Merit Review process, are evaluated with
respect to two Merit Review criteria—Intellectual Merit and Broader Impacts. The two-criteria system
was instituted in 1997, replacing a four-criteria system in place since 1981. In the Grant Proposal Guide
(GPG), NSF provides a list of potential considerations for merit review for the criteria. Two major
revisions to the Merit Review criteria have occurred since they were implemented in 1997. Prior to 2001,
principal investigators (PIs) were encouraged to address the broader impacts of their proposed work;
however, since 2001, NSF has required that proposals include a specific statement on Broader Impacts
activities. Proposals lacking such a statement are returned as incomplete. In 2007, potentially
transformative was added to the Intellectual Merit criterion potential consideration as follows: To what
extent does the proposed activity suggest and explore creative, original, or potentially transformative
concepts?

Methodology
Officials in leadership positions in NSF Directorates and Offices were interviewed in November 2010 to
gather information on their views and experience with the use and utility of the Merit Review criteria.
Twelve in-person interviews were conducted with a total of 22 people. Their names and titles are listed in
Appendix B1. Interview questions covered the current use of the Merit Review criteria, the advantages
and disadvantages of the criteria, the effects of the Merit Review criteria, institutional and NSF roles in
implementing the Criteria, and changes the interviewees would recommend. The Interview Guide is listed
in Appendix B2.
Two SRI representatives conducted each interview. One SRI representative facilitated the interview while
the other took notes on the participant’s responses. A written summary of each interview was prepared
based on the notes taken. The interviews were conducted in a conversational style with SRI directing the
conversation to cover all the topics in the interview guide. SRI made sure each topic was covered, but all
“probes, as needed” questions were not asked of every interviewee. If the interviewee(s) had covered a
particular topic while responding to a previous question, the topic was not asked about again. Also,
interviewee(s) did not always have an opinion on every topic covered in the interview. Please note that in
this section, illustrative comments are paraphrased.
SRI staff performed a content analysis of the interview summaries to identify recurring themes in
interview responses. The themes identified spanned multiple topics addressed in the interview guide. The
following summary is organized by the recurring themes identified in the content analysis, not by the
topics listed in the interview guide. A recurring theme is one that emerged in at least three of the
interviews conducted.
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Disclaimer
The interviews were confidential, and no particular quote or statement should be attributed to an
individual person or office. This report is a synthesis of themes that emerged during the interviews and is
intended as an information source for the Task Force on Merit Review.
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Summary of Interviews
The table below shows the recurring themes that emerged during content analysis of NSF Leadership
interviews. A synopsis of each theme follows the table. A crosswalk between these themes and the
interview guide topics is contained in Appendix B3.

5HFXUULQJ7KHPHV

,QWHUYLHZ
)UHTXHQF\ 

The Broader Impacts criterion is supported by NSF leadership.

12

Intellectual Merit criterion is well understood by principal investigators and reviewers.

11

Broader Impacts criterion and/or expectations are not clear.

9

Some principal investigators’ institutions have increased their institutional support for
Broader Impacts activities, while other institutions should do more. 

7

There are some processes in place to do post award assessments that focus mainly on
Intellectual Merit, but many post-award assessments, especially in the area of Broader
Impacts, are extremely difficult.

7

NSF could do more to support Broader Impacts Activities.

6

The Broader Impacts criterion appears to have changed the way researchers think about
their research. 

6

There are ways the Broader Impacts criterion could be clarified.

5

Reviewers have difficulty evaluating and/or weighting Broader Impacts criterion
potential considerations.

4

Reviewers and principal investigators place more weight on the Intellectual Merit
criterion than on the Broader Impacts criterion.

4

One Intellectual Merit criterion potential consideration: “How well qualified is the
proposer (individual or team) to conduct the project?” is given too much weight by
reviewers.

3

*12 total interviews were conducted, some of which included more than one interviewee. This is a count
of the number of interviews in which an official said something on the indicated theme.
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Strengths and Weaknesses of the Intellectual Merit Criterion
The NSF Leadership felt that the Intellectual Merit criterion was well understood; however, some leaders
stated a need for clarification in criterion implementation.
Intellectual Merit criterion is well understood by principal investigators and reviewers.
During all but one interview sessions, NSF Leadership said that the strength of the Intellectual Merit
criterion was that it is well understood by principal investigators and reviewers:
x
x
x
x

Everyone understands the Intellectual Merit criterion because it is a scientific and technical thing.
People know how to identify creative ideas.
Simply stated, review committees understand this criterion.
[Intellectual Merit is the] easiest thing to get your head around.
There is common understanding about this criterion, partly because NSF has been doing this one
for years. The community gets it; the reviewers get it.

One Intellectual Merit criterion potential consideration: “How well qualified is the proposer
(individual or team) to conduct the project?” is given too much weight by reviewers.
In spite of the predominant view that Intellectual Merit was well understood, in three interviews, leaders
raised a concern with some reviewers’ implementation of the Intellectual Merit criteria consideration of
How well qualified is the proposer (individual or team) to conduct the project? (If appropriate, the
reviewer will comment on the quality of prior work. Leaders raising this concern felt that this
consideration is given too much weight in panel discussions. Leaders’ statements included:
x

x

One weakness of the Intellectual Merit criterion is that some panelists try to evaluate the principal
investigator(s) based on their reputation rather than the strength of the proposal. Some reviewers
think – “We should fund the stars first”.
There is a fine line between (1) they have set out everything and it looks like they can do it and
(2) they can do it because of who is doing it. The “trust me” proposal is more likely to get funded.

Strengths and Weaknesses of the Broader Impacts Criterion
All leaders praised the spirit of the Broader Impacts criterion; however, all had suggestions for
improvements related to clarification of the published text on the Broader Impacts criterion and in the
implementation of the Broader Impacts criterion.
The Broader Impacts criterion is supported by NSF Leadership.
During every interview, leaders praised the concept of Broader Impacts. Some leaders pointed out that
they are handing out taxpayer money; therefore, projects should be framed in the context of the “greater
good”. Leaders said things such as:
x

The strength of having Broader Impacts as a criterion is that it shows that NSF cares about
something beyond the “Intellectual Merit”.
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The Broader Impacts criterion calls researchers’ attention to the role of their work in society. 
The Broader Impacts [criterion] is wonderful in that it asks the question about what’s the context
in which the Intellectual Merit takes place, how do we strengthen the value of research? 

The Broader Impacts criterion and/or expectations are not clear.
In nine interviews, leaders expressed the concern that the Broader Impacts criterion is vague, and that
proposers and reviewers struggle to find a common understanding or evaluation metric. Leaders’
statements included:
x

x
x
x

x
x

The Broader Impacts criterion is interpreted very differently by the different communities. There
is a higher bar in some communities than in others. If your research will affect other sciences,
that’s a broader impact in some communities. Often panelists don’t pick up on the fact that this is
a new principal investigator or a member of an underrepresented minority. Panelists don’t
understand that that is a part of Broader Impacts.
The weakness of the Broader Impacts criterion is that it is mysterious to people; it is not
understood by principal investigators, perspective principal investigators, or panelists.
The criteria for deciding what is a good broader impact were never well defined – everyone has
struggled with it. It is like a big fuzzy ball.
[The vagueness of the Broader Impacts criterion] causes confusion because the community thinks
that specific things need to be described for the criterion; reviewers and some program officers
also think that.
There is a general misconception it has only to do with education or of getting more
women/minorities into STEM (Science, Technology, Engineering, and Mathematics) fields.
Broader Impacts are seen as a “moving target” – there is frustration among principal investigators
that they have to develop a Broader Impacts plan and they don’t know how best to do that.

In three interviews where leaders raised concerns about the clarity of the Broader Impacts criterion
guidance, leaders suggested that the lack of clarity can result in proposers viewing the potential
considerations for the Broader Impacts criterion as a checklist. Their statements included:
x People get confused in that the areas for Broader Impacts are like a shopping list. Principal
investigators wonder if they have to address all [potential considerations] on the list or just one or
just some. Young faculty especially sees it as a checklist.
x If you look at the bullets [potential considerations] under the criteria, you see that they cover a
wide range of topics. What happens is that principal investigators and sometimes program
officers don’t really know whether or not it is important to address all the bullets.
x There are many different ways to get broader impacts. There is some feeling in parts of the
community that different pieces of Broader Impacts are more important than others, that you are
supposed to deal with all of it, and if you don’t deal with all considerations at a higher level,
you’re not doing the job.
There are ways the Broader Impacts criterion could be clarified.
In five interviews, officials made some suggestions for improving the Broader Impacts criterion, most
related to clarifications and instructions, such as:
x Add “consistent with the scope of your project.”
x Add examples specific to a program.
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Add “improve international collaboration”.
Carefully articulate what NSF means by “Broader Impacts”, and perhaps state some flexibility as
to how much some awardees are expected to respond vs. other awardees.
Give the Broader Impacts criterion a better umbrella definition so that people understand that the
potential considerations are just examples.

Weighting of Intellectual Merit Criterion and Broader Impacts Criterion
Reviewers have difficulty evaluating and/or weighting Broader Impacts criterion potential
considerations.
In four interviews, NSF Leaders indicated that while reviewers are typically well qualified to evaluate the
Intellectual Merit criterion, they are not consistently able to effectively evaluate the Broader Impacts
criterion. The leaders suggested that reviewers have a very hard time comparing different types of
Broader Impacts, saying things such as:
x Reviewers are frustrated that they don’t have the expertise to compare working with a high school
class vs. developing a museum exhibit vs. working with an HBCU [Historical Black Colleges and
Universities]. They can only look at whether it seems reasonable.
x It is hard for reviewers to give the Broader Impacts criterion a clearly objective set of evaluative
criteria – how do you compare a proposal that includes graduate students with one that includes a
partnership with a museum?
Reviewers and principal investigators place more weight on the Intellectual Merit criterion
than on the Broader Impacts criterion.
Also in four of the interviews, leaders mentioned that they see reviewers and proposers weight the
Intellectual Merit criterion more heavily than the Broader Impacts criterion, making statements such as:
x Broader Impacts statements are sometimes seen as a “tie-breaker” or as a way to pick one
proposal over the other.
x Leaders hear: “If we are going to fund something it has to have intellectual merit; then we look at
the broader impacts.
x People have problems weighting the two criteria. They have heard that the weighting is often
80/20, Intellectual Merit to Broader Impacts. There is no rule about this but Intellectual Merit is
the driving force for most reviewers –where this is a strength or a weakness depends on the
proposal.
x The default with many proposals is that they describe research and then add a little paragraph that
has to do with their graduate students, or they will talk a bit about what they plan to do with
respect to outreach. The main issue has to do with the lack of understanding by the people who
write proposals, the reviewers, and also the staff at NSF. There is not a very sophisticated
understanding of what a broader impact can be. You get a cookie cutter approach – principal
investigators just throw a piece in.
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Principal Investigator’s Institution’s Role
Some principal investigators’ institutions have increased their institutional support for
Broader Impacts activities, while other institutions should do more.
In five interviews, officials reported that some principal investigator’s institutions have taken steps to
support principal investigators’ Broader Impacts activities. Examples include:
x

x

x

x

Some sponsored research offices really know how to do this [support proposers], others not so
much, which makes for an unequal playing field. Good offices may actually write the proposals
and that may not be a bad thing. They also may find the solicitation and find someone who can do
the work. This is not necessarily a bad thing because the sponsored research office also makes
sure that the work gets done. The sponsored research office knows what’s in the NSF guide and is
essentially doing NSF’s work. Universities that get a lot of grant money have very strong
sponsored research offices. This can make it an uneven playing field for principal investigators
who are not at these universities with strong sponsored research offices.
The role of the university’s grant office is to make sure people know about the various
opportunities, and advise on the format. Intellectual Merit and Broader Impacts are part of the
content, which is the principal investigator’s responsibility. But the institution can help principal
investigators understand what NSF means by “Intellectual Merit” and “Broader Impacts”.
Some [institutions] have established outreach offices that have been used pretty heavily since the
Broader Impacts criterion was introduced. They can provide the linkages that would be difficult
for a principal investigator to do on their own.
Some universities have a center that works with principal investigators on how to design a good
broader impacts aspect of a proposal. They provide expertise to the principal investigators.

In seven interviews, leaders mentioned that they would like to see support systems for Broader Impacts
activities spread to other universities, saying things such as:
x

x

Colleges and universities can create a framework that allows for principal investigators to hook
into so that their burden is lessened. If each principal investigator has to think up afresh what to
do and how to do it, that is wasted effort.
Institutions can create a central point on campus for thinking about Broader Impacts.

Role of NSF
NSF could do more to support Broader Impacts activities.
In six interviews, leaders offered suggestions for NSF’s role in enhancing the Broader Impacts of funded
research:
x NSF could expose principal investigators to innovative and creative ways to have a broader
impact.
x NSF could provide a “dating service” to help with the connections – to help form partnerships
between institutions that are genuine partnerships.
x NSF could support a prize for an institution that is doing this really well to demonstrate that NSF
is stepping out and emphasizing Broader Impacts.
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NSF could expand the Broader Impacts criterion potential considerations to include economic
development.
NSF could partner with private philanthropy groups.


Post-award Assessment
There are some processes in place to do post-award assessments that focus mainly on
Intellectual Merit, but many post-award assessments, especially in the area of Broader
Impacts, are difficult.
In all interviews, leaders reported that there is a push across the agency to improve post-award
assessment. Some offices have dedicated people for this task. Historically, many leaders say NSF has
depended on the checks and balances of the award cycle: if principal investigators want a new award, then
they must have evidence that they excelled under their past award(s). Other methods mentioned by
leaders included:
x Projects currently have to submit annual reports. If the project is multi-year, contracts can be
cancelled because of a lack of adequate performance.
x Results from previous awards are required to be put in subsequent proposals, so we look at that.
x Another inherent check in the process is when an awardee comes back for another grant; the
proposal is looked at with regard to the principal investigator’s previous work. It’s self-evident
that if a review panel sees that a principal investigator only did half of what he said he’d do, the
new proposal will not be considered favorably.
x Grants are actually made to the university. Universities are audited. There is some trust that
universities and departments are making sure people are doing what they say they will do.
x The STAR METRICS [Science and Technology for America’s Reinvestment: Measuring the
Effect of Research on Innovation, Competitiveness and Science] is evaluating the information
technology required for in-depth evaluation of such things as annual reports.
In three interviews, officials identified some of the difficulties associated with post-award assessment.
These leaders see both Broader Impacts and Intellectual Merit as very hard to evaluate after the award
period:
x We are better able to evaluate Intellectual Merit than Broader Impacts. For many programs, just
looking at how many minorities graduated is not a broader impact because it is at the core of the
program. Broader Impacts may not be measurable over the lifespan of the project. For example –
the impact of the development of a widely applicable model may only been seen over a long time
span.
x You can count Broader Impacts activities, but there is a quality measurement problem. Also a
timing problem, how do you measure Broader Impacts that happen beyond the award period?
x With Intellectual Merit, it is hard to evaluate a project if it does not work. It is hard to make
nonscientists understand that something not working is just as important as something working.
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Impact of the Merit Review Criteria
Broader Impacts criterion has appeared to have changed the way researchers think about
their research.
In six interviews, leaders expressed the belief that requiring the Broader Impacts criterion to be addressed
directly in the proposal has changed the way proposers think about doing their research. Leaders’
comments included:
x Program directors are seeing more society-relevant projects than ever before.
x Proposals now fund more graduate students, instead of just science, which promotes the training
mission of the Broader Impacts criterion.
x By having to write about it, proposal writers now have to think about the societal context of their
research beyond simple knowledge creation and beyond the “four walls of their lab”.
x Proposers and reviewers, especially those in an early career stage, no longer question leaders on
the need for Broader Impacts statements, implying that “broader impacts” has become ingrained
in the NSF-supported research culture.
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Appendix B1: Interview Participants
The following NSF staff participated in the meetings:
x
x
x
x
x
x
x
x
x
x
x
x

Joann Roskoski, Directorate for Biological Sciences
Peter Arzberger and Suzi Iacono, Directorate for Computer & Information Science &
Engineering
Myron Gutmann and Judy Sunley, Directorate for Social, Behavioral & Economic Sciences
Tom Peterson and Michael Reischman, Directorate for Engineering
Tim Killeen and Marge Cavanaugh, Directorate for Geosciences
Barbara Olds and Linda Slakey, Directorate for Education & Human Resources
Machi Dilworth, Directorate for Mathematical & Physical Sciences
Susan Winter, Office of Cyberinfrastructure
Larry Weber and Mark Suskin,Office of International Science and Engineering
W. Lance Haworth and Kathryn Sullivan, Office of Integrated Activities
Lawrence Rudolph, Office of the General Counsel
Martha Rubenstein andJoanna Rom, Office of Budget, Finance, and Award Management

The discussions were facilitated by Jongwon Park or Tom Slomba and recorded by Lori Thurgood or
Purdy Brown of SRI, International.
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Appendix B2: NSF Leadership Interview Guide
Note: This document is designed to be used as guide for interviews conducted with NSF Leadership. It is
not intended to be used as a structured interview. Topics will not necessarily be addressed in the order
presented below. Interviewers will probe and follow-up as needed. The purpose of this guide is to help
ensure that a series of similar topics are addressed in all interviews.
,QWURGXFWLRQ – Introduce SRI Representatives and provide purpose of study.
Purpose of Study
Thank you for agreeing to be interviewed as part of our effort to obtain the views and experiences of NSF
Leadership related to the utility of the Merit Review criteria and review Process for the NSB Task Force.
As indicated in the e-mail you received from Joanne Tornow requesting your participation, following our
interviews with NSF Leadership, we will also be obtaining input from other stakeholder groups including
representatives of universities/colleges and university associations, NSF Program/Division Directors,
current members of the 14 NSF Advisory Committees, Principal Investigators, and Reviewers.
If you do not object, we would like to record our interview with you. The information you provide during
the course of this interview will not be attributed to you personally in our report. Any attribution would be
made in a generic form such as “A current NSF official suggested….” or “A university representative
reported that….”
Do we have your permission to record the interview?
Do you have any questions before we begin?

Topic 1 – Respondent Role/ Responsibilities Related to Merit criteria and Review
Before I start with the topics we’ll be discussing, could you provide a brief description of your roles and
responsibilities related to the Merit Review Process and the Review criteria and your overall perspective
on Merit Review.

Topic 2. Strengths and Weaknesses of criteria and Process



Let’s start our discussion with your overall views on the strengths and weaknesses of the current criteria
and what you think about the way the review process works in applying the two criteria.
Probes as needed:
x
x
x
x

What do you see as the strengths of the criterion of intellectual merit?
What do you see as the strengths of the criterion of broader impacts?
What do you see as the weaknesses of the criterion of intellectual merit?
What do you see as the weaknesses of the criterion of broader impacts?
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What about the way the review process works for assessing intellectual merit? What are the
strengths and weaknesses of that process?
What about the way the review process works for assessing broader impacts? What are the
strengths and weaknesses of that process?
To what extent, if at all, have the applications of each of the 2 Merit Review criteria evolved over
time?

As necessary, review history of criteria:
NSF’s Intellectual Merit and Broader Impacts criteria were put in place in 1997. In 2001 the requirement
that proposers and reviewers must address both criteria was initiated. Then in 2007 the Intellectual Merit
Review criterion was modified to specifically include the extent to which a proposal also suggests and
explores potentially transformative concepts.

Topic 3. Selection of Reviewers
Next, I’d like to get your opinion on the selection of reviewers and what part that plays for each of the
merit review criterion.
Probes as needed:
x
x
x

Overall, how well equipped are reviewers to assess intellectual merit?
Overall, how well equipped are reviewers to assess broader impacts?
What changes, if any, are needed in reviewer selection to ensure that the review processes
effectively address Intellectual Merit and Broader Impacts?

Topic 4. Institutions’ Role in addressing Merit Review criteria
Our next topic is – What are the roles of the PIs’ institutions in addressing the merit review criteria?
Probes as needed:
x
x
x
x

What is the role of the PI’s institution in assuring the intellectual merit of the proposal?
What is the role of the PI’s institution in assuring that broader impacts are addressed in the
proposal?
What more, if anything could PIs’ institutions do to help ensure that the intellectual merit
described in a proposal is realized?
What more, if anything could PI’s institutions do to help ensure the broader impacts identified in
a proposal are realized?

Topic 5. NSF’s Role in Enhancing the Broader Impacts of Funded Research
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Next I would like to explore your views on what additional roles, if any, NSF itself might play in
enhancing the Broader Impacts of the research it funds?
Probe as needed:
x

For example, are there any changes in the grant review process that could enhance activities such
as data sharing, data archiving, or other collaborative activities?

Topic 6. Merit criteria’s impacts on how scientists think about doing their research
With some modifications, the 2 Merit criteria have been used since 1997. I would be interested in your
views on the extent to which, if at all, the use of the 2 criteria have changed the way scientists think about
doing their research.
Probe as needed:
x What changes, if any, resulted from the 2001 requirement that both Intellectual Merit and Broader
Impacts must be addressed in a proposal?
x What changes, if any, resulted from the 2007 modification in the Intellectual Merit criterion to
specifically include the extent to which a proposal also suggests and explores potentially
transformative concepts?
As necessary, review history of criteria:
NSF’s Intellectual Merit and Broader Impacts criteria were put in place in 1997. In 2001 the requirement
that proposers and reviewers must address both criteria was initiated. Then in 2007 the Intellectual Merit
Review criterion was modified to specifically include the extent to which a proposal also suggests and
explores potentially transformative concepts.
Topic 7. Intellectual Merit and Broader Impacts criteria considerations
Next I would like to get your views on some of the guidance NSF provides regarding the 2 Merit criteria.
I have a list for you that shows NSF’s five considerations for each of the criterion. These are included in
the Proposal and Award Procedures Guide and are provided to Reviewers in Proposal Review
Instructions. They are intended to be suggestions and may not apply to any given proposal.
Probes as needed:
x What are your views, if any, on how these Intellectual Merit considerations are used by reviewers
and proposers?
x What, if anything, could be done to improve the considerations that are offered related to
Intellectual Merit?
x What are your views, if any, on how the Broader Impacts considerations are used by reviewers
and proposers?
x What, if anything could be done to improve the considerations that are offered related to Broader
Impacts?
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Background as need:
From -- NSF 10-1 January 2010 Chapter III - NSF Proposal Processing and Review - The criteria include
considerations that help define them. These considerations are suggestions, and not all will apply to any
given proposal. While proposers must address both merit review criteria, reviewers will be asked to
address only those considerations that are relevant to the proposal being considered and for which the
reviewer is qualified to make judgments.
Topic 8. Assessments of Intellectual Merit and Broader Impacts of Funded Proposals
Next I would like to discuss what happens as a result of the review process. The overall goal of the
process is to ensure that the proposals funded have Intellectual Merit and will have Broader Impacts. In
your view, how much of a need, if any, is there to assess or document that funded proposals actually had
Intellectual Merit and/or Broader Impacts?
Probes as needed:
x Who has primary responsibility for assessing or documenting the Intellectual Merit of funded
proposals?
x Who has primary responsibility for assessing or documenting the Broader Impacts of funded
proposals?
Topic 9. Changes in the criteria or review process
We have discussed a number of topics related to the criteria and the Review Process. What changes, if
any, would you like to see made to the Merit criteria and/or the review process in the near future?
Topic 10. Input from PIs and Reviewers
As I mentioned when we started, we will be obtaining input from PIs and Reviewers as part of our study.
We intend to do this through a web-based survey. Are there any specific questions regarding the Merit
criteria and/or the Review Process you would like to see us include in our survey?
Topic 11. Other Comments/Concerns
I have no other specific questions. Do you have any other comments or concerns about the Intellectual
Merit and Broader Impacts and/or the Merit Review Process?
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Appendix B3: Crosswalk between Themes and Interview Guide.
5HFXUULQJ7KHPHV

,QWHUYLHZ
*XLGH7RSLF

Intellectual Merit criterion is well understood by principal investigators and reviewers. Topic 2/Topic 7
One Intellectual Merit criterion potential consideration: “How well qualified is the
proposer (individual or team) to conduct the project?” is given too much weight by
reviewers.

Topic 2/Topic
3/Topic 7

The Broader Impacts criterion is supported by NSF leadership.

Topic 2

There are ways the Broader Impacts criterion could be clarified.

Topic 2/Topic 7

Broader Impacts criterion and/or expectations are not clear.

Topic 2/Topic
3/Topic 7

Reviewers have difficulty evaluating and/or weighting Broader Impacts criterion
potential considerations.

Topic 3/Topic 7

Reviewers and principal investigators place more weight on the Intellectual Merit
criterion than on the Broader Impacts criterion

Topic 3/Topic 7

Some principal investigators’ institutions have increased their institutional support for
Broader Impacts activities, while other institutions should do more.

Topic 4

NSF could do more to support Broader Impacts activities.

Topic 5

There are some processes in place to do post-award assessments that focus mainly on
Intellectual Merit, but many post-award assessments, especially in the area of Broader
Impacts, are extremely difficult

Topic 8

The Broader Impacts criterion has appeared to change the way researchers think about
their research.

Topic 6
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Appendix C: Summary Report of Interviews with University and College
Officials
Introduction
All National Science Foundation (NSF) proposals, as part of the Merit Review process, are evaluated with
respect to two Merit Review criteria – Intellectual Merit and Broader Impacts. The two-criteria system
was instituted in 1997, replacing a four-criteria system in place since 1981. In the Grant Proposal Guide
(GPG), NSF provides a list of potential considerations for merit review for the criteria. Two major
revisions to the Merit Review criteria have occurred since they were implemented in 1997. Prior to 2001,
principal investigators (PIs) were encouraged to address the Broader Impacts of their proposed work;
however, since 2001, NSF has required that proposals include a specific statement on Broader Impacts
activities. Proposals lacking such a statement are returned as incomplete. In 2007, potentially
transformative was added to the Intellectual Merit criterion potential considerations as follows: “To what
extent does the proposed activity suggest and explore creative, original, or potentially transformative
concepts?”

Methodology
Officials at nine different universities were interviewed either in-person or over the phone during January
and February 2011 to gather their opinions on the Merit Review criteria and to inform the design of future
large-scale surveys. Representatives from institutional offices that are in charge of sponsored research
activities were interviewed. Participating institutions are listed in Appendix C1. Four institutions are large
Ph.D.-granting research institutions. The remaining five institutions are of a small to medium size,
ranging from a community college to institutions that award only undergraduate and master degrees.
Questions covered the current use of the Merit Review criteria, the advantages and disadvantages of the
criteria, the Merit Review criteria effects, and changes the interviewees would recommend. The interview
sample was much smaller than any statistically significant sample of university and college
representatives would be. Therefore, statements made by these nine university and college representatives
should be taken as illustrative and not representative of all university and college representatives. The
Interview Guide is listed in Appendix C2.
Two SRI representatives conducted each interview. One SRI representative facilitated the interview while
the other took notes on the participant’s responses. A written summary of each interview was prepared
based on the notes taken. The interviews were conducted in a conversational style with SRI directing the
conversation to cover all the topics in the interview guide. SRI made sure each topic was covered, but all
“probes, as needed” questions were not asked of every interviewee. If the interviewee(s) had covered a
particular topic while responding to a previous question, the topic was not asked about again. Also,
interviewee(s) did not always have an opinion on every topic covered in the interview.
SRI staff performed a content analysis of the interview summaries to identify recurring themes in
interview responses. The themes identified spanned multiple topics addressed in the interview guide. The
following summary is organized by the recurring themes identified in the content analysis, not by the
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topics listed in the interview guide. A recurring theme is one that emerged in at least three of the
interviews conducted.

Disclaimer
The interviews were confidential, and no particular quote or statement should be attributed to an
individual person or institution. This report is a synthesis of themes that emerged during the interviews
and is intended as an information source for the Task Force on Merit Review criteria.
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Summary of Interviews

Table 1. Frequency of common themes from interviews with university and college
representatives
The table below shows the recurring themes of comments made by nine university and college
representatives during the interviews. A synopsis of each theme follows the table. A crosswalk between
these themes and the interview guide topics is contained in Appendix C3.
5HFXUULQJ7KHPHV

)UHTXHQF\ RI 

All representatives say the Broader Impacts criterion is good, but confusing.

9

All representatives see more weight being placed on Intellectual Merit over Broader
Impacts.

9

All representatives have concerns about any new assessment requirements.

9

Intellectual merit is well understood by principal investigators and reviewers.

7

All representatives support the America COMPETES Reauthorization Act language,
but many of them expressed concerns over implementation.

7

Representatives feel current methods of Intellectual Merit assessment are adequate.

7

Most representatives say the Broader Impacts criterion has changed how people think
about the scientific process.

7

Most representatives see a need to aggregate Broader Impacts activities at institution
and/or NSF level.

6

Some representatives request more clarity on certain Intellectual Merit potential
considerations.

5

Officials have concerns over reviewers’ ability to assess Broader Impacts statements.

5

Some representatives see the potential considerations under the Merit Review criteria
as a “check list.”

5

Smaller Institutions want more guidelines and examples.

4
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Strengths and Weaknesses of the Intellectual Merit Criterion
Intellectual merit is well understood by principal investigators and reviewers.
The major strength of the Intellectual Merit criterion was cited by representatives to be the fact that most
people understand it well. This theme was echoed by every institution, with representatives saying things
such as:
x “Intellectual Merit is time tested; people understand it better.”
x “Most scientific review panels and proposers would understand these criteria [and] agree that
Intellectual Merit [criterion considerations] are the right ones to apply”
x “The Intellectual Merit criterion is a perfectly good fit for individual research grants.”
x “Technical merit is something that we all as experts understand well.”
Some representatives request more clarity on certain Intellectual Merit criterion potential
considerations.
No universally recognized weakness to the Intellectual Merit criterion emerged; however, about half of
the representatives mentioned at least one potential consideration under the criterion that they felt was
unclear. Three representatives mentioned confusion with the potential considerations of “To what extent
does the proposed activity suggest and explore creative, original, or potentially transformative concepts?”
saying:
x “Transformative concepts [are] hard to know – there is a lot of work that [is] absolutely essential
for science to move forward that may not be transformational, but is required for transformational
research.”
x “Not everyone sees what is transformative in the same way. I think that we have to be clearer
about what that is.”
x “We’re a master’s level, comprehensive university. We have a lot of good research activity going
on but we don’t have the huge amount of infrastructure that a Research I does. When NSF looks
for transformational projects, it automatically involves huge research infrastructure [which
excludes our institution].”
The potential consideration of “How well qualified is the proposer (individual or team) to conduct the
project?” was also mentioned as a weakness by two representatives, with one saying, “How do new
investigators get in on the action? Prior work is a good criterion for those who have prior work – but it
would be nice for a note that encourages new investigators.”
Two representatives from smaller institutions shared struggles with the application of Intellectual Merit
criterion to proposals that are different from the simple research grant:
x

x

“[Intellectual Merit criterion] starts to get stretched when you talk about grants for scholarships or
student training programs. What I would ask is whether or not this particular criterion is as good
of a fit for some of the other programs that NSF funds.”
“When you have a proposal that is designed for scholarship students, we might have different
views of how to interpret Intellectual Merit.”

All the requested changes to the Intellectual Merit criterion centered on the theme of clarity, as suggested
in the quotes above.
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Strengths and Weaknesses of the Broader Impacts Criterion
All representatives say the Broader Impacts criterion is good, but confusing.
Every single representative praised the spirit of the Broader Impacts criterion; however, every official
also said that the Broader Impacts criterion is confusing – both in scope and implementation. For
example:
x

x
x

“I think [the criteria] have worked out really well, especially for Broader Impacts: it allows the
researchers an opportunity to extend their boundaries. I think it has done a really nice job for
bringing in especially K-12 efforts, with the schools and other institutions. It has brought in a lot
of diversity.”
“There is a lot of confusion about what is expected from proposers because it is hard to know
what level…of effort the NSF and reviewers expect the principal investigator to put in.”
“[Broader Impacts] are more opaque…If applications are made clear, then at least that can help.”

Many representatives requested clearer Broader Impacts guidelines, saying things such as:
x

x
x

“People don’t have any guidelines for putting money in the budget [for Broader Impacts
activities]. Putting in zero basically means it is an unfunded mandate to the institution. If there
were guidelines that you should expect to spend roughly 5% of your budget on Broader Impacts
then that would set a scale for the level of effort that is expected.”
“I think examples or sub-lists of what Broader Impacts could be are in some ways helpful.”
“It would be helpful to provide outstanding samples and subcomponents so that everyone would
be responding to the same information.”


Representatives have concerns over reviewers’ ability to assess Broader Impacts statements.
The vast majority of institution representatives felt that reviewer selection results in panels and ad hoc
reviewers that are experts in the technical subject, and that are well qualified to judge Intellectual Merit.
However, many representatives voiced concern over reviewer’s ability to judge Broader Impacts. A few
representatives voiced concern that some reviewers may have some biases and inconsistencies that are
expressed in their comments. In addition, representatives would like to see reviewers receive more
training in general:
x
x
x
x

“Reviewers know what the science is – I’m not sure they can assess Broader Impacts. They need
guidelines, FAQs, scenarios.”
“Training of the reviewers, as far as what is expected of them, what they are seeking to achieve,
will provide more uniformity in the way things are reviewed.”
“NSF could better educate the reviewers… [to avoid] types of comments that are not substantially
related to the research.”
“I guess that taking the bias out would be important. We had a reviewer comment, ‘this university
doesn’t do research so this can’t be a very good proposal,’ which obviously didn’t get received
very well.”

Representatives at smaller institutions, where teaching loads may be higher, voiced a desire for a review
system that does not involve as large a travel and time commitment as the current panel system does. As
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one said: “I want more people from our institution because I think it is a wonderful learning opportunity.
But to be honest, if you are working at an institution such as ours, we have a very heavy teaching load. So
then, what can be done to enable people to meet their job expectations, but also to participate in these
types of activities?”
More than half of representatives noted difficulty in having scientists judge Broader Impacts activities, for
example:
x “Some people on the panel might be able to assess [Broader Impacts statements], but we really
need someone with a much broader vision and an ability to think beyond their own discipline to
truly assess the value of Broader Impacts statements in a proposal.”
x “’Broader Impacts’ is a very broad term. We have some confusion among the researchers on what
exactly they mean.”

Criteria Guidance
Smaller institutions want more guidelines and examples.
Institution type influenced the representatives’ comments. Representatives from large institutions’
sponsored research offices said they deal with large volumes of proposals, and rarely saw reviewer
comments on declined proposals. In small and medium institutions, the proposal volume is much lower,
and their staff stated that they are much more involved in the details of the proposals – from making sure
criteria are addressed before submission to going over reviewer comments of all declined proposals. The
comments from interviewees from smaller institutions were more focused on the specific details of the
Merit Review criteria. These representatives expressed a needed for more structure and more examples so
that they could be, as one official said, “maximally responsive.” These representatives want very clear,
very structured guidelines, saying things such as:
x “The more specific the funder could be about exactly what they expect, then the more responsive
the principal investigators can be.”
x “[The criteria] give everyone the same starting block; everyone knows they have to address
these; and it gives some commonality for the reader and preparer.”
x On the topic of the potential considerations under the criteria, two representatives specifically
requested weights for the guidelines, as one official said, “[It would be] good to get some
guidance in how strongly [one thing] would be weighted in comparison to some of the other
things. It is not always clear to investigators.”
x “I would like…examples [that] indicate that [the considerations] aren’t meant to be exhaustive,
but are meant to be examples.”
Declinations seemed to resonate more heavily at smaller institutions, and the review process seemed more
opaque to them, as illustrated by representatives at these small institutions not knowing how reviewers are
chosen: “I don’t know a lot about reviewer selections. A lot of our faculty didn’t know they can be an
NSF reviewer – there was an NSF workshop where they mentioned that people could become new
reviewers. A lot of (especially new) faculty had questions about this and weren’t aware it was an option.”
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Half see potential considerations as a “check list”
Representatives at all types of institutions felt that proposals should address all the potential
considerations under each criterion. Five out of the nine universities had a representative say that they see
all potential considerations as a “check-list”. The view that all potential considerations should be
addressed manifested itself in many comments, such as:
x “You’re afraid to omit something. It’s so competitive and there’s so many good proposals that
you can’t afford to miss something. If you leave something out, one reviewer can cost you by
saying ‘where is your activity on its value to society?’”
x “Most proposers don’t want to miss out on any one.”
x “I think that the more competitive investigators are going to address each one of those items. If
you don’t, you always leave yourself open to ‘you weren’t maximally responsive’”.
x “Faculty try to address the Broader Impacts criterion to the best they can, but it is not clear what
they are going to be evaluated on, what things are going to resonate with reviewers, or what they
are going to be able to do.”
x “It’s one of the problems you get into as the funding climate becomes ever more competitive.
Reviewers look for some ways to distinguish between very similar proposals. At that point,
people just start going through and looking for things they can go back and ding proposals for.
This is one way these review criteria can become kind of a check-off – [when reviewers] start
marking down proposals because they doesn’t meet one of the bullet points.”
x “The successful ones do [see the criteria as a check list]. They feel they have to hit [every
potential consideration].”

One suggestion for change: combine Intellectual Merit and Broader Impacts considerations.
About half of the representatives mentioned that they see an overlap between the Broader Impacts
criterion and the Intellectual Merit criterion. One official explicitly suggested combining the Intellectual
Merit and Broader Impacts criteria, and representatives from small institutions and minority-serving
institutions say that their Broader Impacts are woven into their Intellectual Merit by virtue of their
environments:
x “I think the only way to change [Broader Impacts being viewed as an afterthought] is to
seamlessly connect the two criteria, so that you don’t have to write the proposal based on [the]
science…and then say, I really should now think about Broader Impacts. But you are actually
doing that as you write.”
x “Being a 2-yr college, Broader Impacts [criterion] almost fits better sometimes than Intellectual
Merit [criterion] does. We want to get students of all descents, and we want to get more people to
consider careers in STEM fields. That’s really more what we do than some of the Intellectual
Merit.”
x “From my perspective at a small liberal arts college model – the Broader Impacts side turns out to
be pretty important in making my case in why the NSF should support my research. My proposals
typically focus on the Intellectual Merit to the greater extent, but also have substantive Broader
Impacts sections, which talk about things such as students who have done research in my group –
where they end up – it often leads them to graduate school or medical school or some other
science-related field.”
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“We do a lot of training of students who go on to get their doctorates, and we have more student
involvement in undergraduate level research programs. Having research grants that are able to
employ students and get them involved in projects is an important part of the educational
process.”

Two representatives pointed out that transformative research is a Broader Impact if it succeeds:
x “Research itself as transformative is a broader impact. If you do something big, it is a Broader
Impact.”
x “Difficulty comes in ‘Broader Impacts’ seeming very vague. ‘Advancing discovery’ refers to the
Intellectual Merit criterion as a way of Broader Impacts, so it kinds of confounds those individual
measures.”

Weighting of Intellectual Merit criterion and Broader Impacts criterion
All representatives see more weight being placed on Intellectual Merit over Broader Impacts.
At every size institutions, representatives indicated that they felt that both on the proposal writing side
and the proposal reviewing side, the Intellectual Merit is viewed as the most important part of the
proposal and Broader Impacts play a minor role. Representatives said things such as:
x
x

x
x

x

“[If] a proposal is really compelling in its Intellectual Merits it will still be at the top of the
funding heap even if something is missing in diversity.”
“If you look at a typical proposal, you probably won’t pass the reviewer test if you don’t deal
with the Intellectual Merit well. If you don’t have the Intellectual Merit well worked out, you
won’t be funded. A typical principal investigator in a standard research proposal probably won’t
devote a lot of his or her resources to Broader Impacts efforts because it will take away from what
[they think] will get them funding in the reviewers’ minds.”
“Honestly, I feel like they [principal investigators and reviewers] think of those things [Broader
Impacts] as an afterthought rather than something to build their proposal around.”
“[There is a] fair amount of cynicism in saying you write something for the Broader Impacts and
hope that the reviewers, who don’t really know what they are looking for either, somehow will
believe it.”
“Because it goes out into many different areas, and it’s more diverse, typically proposal writers
don’t devote much time in building that case. It seems less significant than Intellectual Merit,
particularly for straight research proposals.”

Institutional Roles
Institutional support varies.
Interviews revealed that large institutions have some institutional Broader Impacts programs for principal
investigators to “plug into,” and that their sponsored research offices do try to facilitate those connections.
However, the medium and small institutions say they provide very little help (if any) connecting principal
investigators to large Broader Impacts opportunities. Representatives from large universities mentioned
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having large research centers that are supported by the NSF (such as the Material Research Science and
Engineering Centers (MRSEC) program) and have large Broader Impacts programs. Small and mediumsized institutions did not mention any of these big centers.

Most representatives see a need to aggregate Broader Impacts activities at institution and/or
NSF level.
More than three-quarters of the representatives suggested that the current method of tacking on a small
Broader Impacts activity to every proposal results in less being done then could be done. As one
representatives said, ³It is very hard to have a real impact if you have something a mile wide and a
millimeter deep.” This sentiment was reflected in a common theme that emerged from representatives’
comments: Broader Impacts efforts might be more effective if aggregated – either through principal
investigators plugging into a bigger Broader Impacts program or by NSF funding specific Broader
Impacts efforts:
x “If we want Broader Impacts to really impact society, we need to build towards some bigger
effort.”
x One official pointed to the large research centers, such as the MRSECs as a “best practice”, where
the programs and funding are aggregated to a “scale that they can have a quasi-professional who
knows how to do [Broader Impacts] right.”
x “It would be nice if there was some encouragement of Broader Impacts [activities] where people
feed into the other activities at the university or schools so that we start to build a web of linked
activities that add to or augment existing efforts.”
x “NSF could try to figure out mechanisms for aggregating [Broader Impacts] – getting more ‘bang
for the buck’.”
x “You don’t want to completely outsource this, because you do want to get people involved, but
[scientists] are not necessarily the best ones to design the program…If 3-5% of [small] budgets
were aggregated, you could maybe run a summer workshop for teachers that you couldn’t do as
an individual.”
x “[NSF should] provide ways for faculty members to group proposals or share in programs.”
x “Broader Impacts is much better done with a program that targets Broader Impacts. Then you can
choose what the best way is to get the Broader Impacts.”
x Two representatives suggested the Broader Impacts be an “add-on” award, in which principal
investigators apply for Broader Impacts funds on top of their already awarded proposal. Current
examples given were the Research Experience for Undergraduates (REU) program and the
“Communicating Science to the Public” program.



America COMPETES Reauthorization Act
All representatives support the America COMPETES Reauthorization Act language, but many of
them expressed concerns over implementation.
Representatives were each asked to review a provided copy of the America COMPETES Reauthorization
Act of 2010 - P.L. 111-358. Sec. 526. Broader Impacts Review criterion, (shown in Appendix C3). Every
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representative reacted positivity to the goals listed; however, about half of the representatives interviewed
expressed concern over implementation:
x

x

x

x

x

“COMPETES Act’s Broader Impacts statement will really help out quite a lot because it’s much
more specific, there are more goals, the goals are more focused, and there are policy statements
that go along with them.”
“People will look at this as a check list, and it’s up to the NSF to clarify in the RFP [Request For
Proposal] which of these eight goals need to be addressed for specific programs, or people may
see it as another level of check lists to go through.”
“These are so diverse that you wouldn’t expect [people to view as a check list]. But what would
need to happen is that the Foundation needs to be very clear in terms of how it is asking reviewers
and proposers to address Broader Impacts with regards to these goals. “
“It needs to be very clear what the expectation is. For example, if I have a principal investigator
that has a wonderful project, but can’t really figure out how [the project] really contributes to
national security, the principal investigator is going to wonder if the project is going to be
competitive. No one is going to submit something if they don’t think they are going to be
competitive. Whatever NSF asks for, they need to be very clear how they want us to demonstrate
it.”
“I kind of like this list as long as it is made clear that you’re not expected to do all of them.
Successful proposals will address one or two of them. Encourage people to focus on something
that they can really do.”

Post-award Assessment
Representatives feel current post-award assessment of Intellectual Merit is adequate, but
worry about any new assessment requirements.
All university representatives agreed that assessment was good, but most of them pointed out that
assessments are difficult. For post-award assessment, all representatives mentioned two current
mechanisms. First, publication in peer-reviewed journals is a community-valued assessment of
Intellectual Merit. Second, representatives cited future proposal review as an assessment of past work. All
representatives who mentioned these processes felt they provide adequate assessment. For example, one
said, “While I think a lot of programs for assessment of an entire program are appropriate, I think that
smaller research grants should not have a formal assessment, but maybe just a reporting of results for the
next time you apply for NSF funds.”
In relation to Broader Impacts statements, representatives all said that there is not a current structure of
assessing outcomes beyond future proposal review. Most representatives voiced concern over assessment
implementation challenges, and their comments reflected three common questions: How is it going to be
done? Who is going to do it? Who is going to pay for it?
x “Challenge is [the] time scale – it is hard to assess the impacts of individual projects on a short
time scale. [It is] good to do [assessment] on an aggregate level, but at the individual level it is
hard.”
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“It is all about accountability and that is a good thing. It should be tested to make sure the benefit
outweighs the cost.”
“I want NSF to be aware of time. I know money is tight, and accountability is important. How
can we make it more efficient and fair to everybody? Large universities have an easier time
because they have a large staff; other institutions have very small offices, and they struggle to
fulfill NSF requirements.”
“To ask scientists to spend time on assessment seems like a waste of their time. There should be
funding considerations. To ask small institutions to provide support without funding stretches [the
institution].”
“As far as individual research proposals and assessment of Broader Impacts, I would just say no.
It would cost money. If we’re talking about a zero sum game, I would rather that money go
toward funding more research. I would just look at how we’re doing at Broader Impacts more
globally.”
“I am worried about requiring more resources be put into assessment. I am worried that we are
going to be asked to do something that NSF is not going to give us more support for.”

Two representatives suggested requiring Broader Impacts reporting in annual reports; for example, one
said: “If we are going to require Broader Impacts, it should be in the [annual] report. Everyone takes the
reports very seriously. If Broader Impacts is part of the assessing of work (i.e., if Broader Impacts is
commercialization – what steps are being taken to achieve commercialization), principal investigator
needs to justify Broader Impacts.”
Two representatives suggested that assessment mechanisms be included in the proposal process. For
example, one said, “I think that if NSF is serious about [assessments], they should have people include
how they are going to assess their outcomes in the proposal. And then, as part of the reporting structure
[annual reports], they report if the assessment criteria were measureable, and to what extent they were
achieved.”

Impact of Merit Review Criteria
Most representatives say the Broader Impacts criterion has changed how people think about
the scientific process.
More than three-quarters of representative said that they do think that content of the Merit Review criteria
effects how scientist think and do their work; however, no one felt that people were changing the topic of
their work to subjects that are perceived to have more “Broader Impacts.” Representatives said things
like:
x

“At first, it was hard to get a broad spectrum to participate in Broader Impacts activities…Over
time I’ve seen that there is actually an active engagement in these activities. There is a large
enough set of faculty who are really working on this and thinking about this on a regular basis. At
first people didn’t want to shift the resources from scientific research to include these aspects,
now people don’t ask these questions. Everyone realizes that it is important to do those types of
things.”

Prepared by SRI International

ϴϲ

Page 55

Appendix C: Survey of University and College Representatives
x
x

Review of Merit Review Criteria

“When you have to think of half a page on Broader Impacts in your summary, then it forces your
hand to address and think about what you’re going to do.”
“A lot of our new faculty are applying for CAREER awards, and those also have a major
educational component and force young faculty to think about what he or she is going to in that
area in connection with the research.”
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Appendix C1: Participating Institutions
,QVWLWXWLRQ

7\SHRI,QVWLWXWLRQ

Barnard College

Bachelor's - 1st Prof Degree (Private)

California State University, Fullerton

Bachelor's - 1st Prof Degree (Public)

Gadsden State Community College

2 But < 4 Yr College (Public)

Massachusetts Institute of Technology

PhD and Equivalent Degree (Private)

University of Alaska Anchorage

Master's - 2nd Prof Degree (Public)

University of Arkansas

PhD and Equivalent Degree (Public)

University of Illinois at Urbana-Champaign

PhD and Equivalent Degree (Public)

University of New Mexico

PhD and Equivalent Degree (Public)

Xavier University of Louisiana

Bachelor's - 1st Prof Degree (Private)

The discussions were facilitated by Christina Freyman and Tom Slomba of SRI International.
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Appendix C2: University/College Representative Interview Guide
Note: This document is designed to be used as a guide for interviews conducted with Representatives of
Universities/Colleges. It is not intended to be used as a structured interview. Topics will not necessarily
be addressed in the order presented below. Interviewers will probe and follow-up as needed. The
purpose of this guide is to help ensure that a series of similar topics are addressed in all interviews.
Check boxes are provided to assist the interviewer in making certain all topics are addressed during the
interview.

Introduction – Introduce SRI Representatives and provide purpose of study.
Purpose of Study
Thank you for agreeing to be interviewed as part of our effort to obtain the views and experiences of
Representatives of Universities/Colleges related to the utility of the Merit Review criteria and review
Process for the NSB Task Force. As indicated in the e-mail you received from Joanne Tornow requesting
your participation, as part of our study, we are also be obtaining input from other stakeholder groups
including NSF Leadership and Program/Division Directors, current members of the 14 NSF Advisory
Committees, Principal Investigators, and Reviewers. 
If you do not object, we would like to record our interview with you. The information you provide during
the course of this interview will not be attributed to you personally in our report. Any attribution would be
made in a generic form such as “A current NSF official suggested….” or “A university representative
reported that….”
Do we have your permission to record the interview?
Do you have any questions before we begin?
Topic 1 – Respondent Roles/ Responsibilities Related to Submission of Proposals to NSF
Before I start with the topics we’ll be discussing, could you provide a brief description of your roles and
responsibilities related to the submission of proposals to NSF?
Topic 2. Strengths and Weaknesses of the NSF Merit Review criteria
Let’s start our discussion with your overall views on the strengths and weaknesses of the NSF’s current
proposal merit review criteria. 
Probes as needed:
x What do you see as the strengths of NSF’s criterion of Intellectual Merit?
x What do you see as the strengths of NSFs criterion of Broader Impacts?
x What do you see as the weaknesses of NSF’s criterion of Intellectual Merit?
x What do you see as the weaknesses of NSF’s criterion of Broader Impacts?
x To what extent, if at all, has the way you think about each of NSF’s 2 Merit Review criteria
evolved over time? 
As necessary, review history of criteria:
NSF’s Intellectual Merit and Broader Impacts criteria were put in place in 1997. In 2001 the requirement
that proposers and reviewers must address both criteria was initiated. Then in 2007 the Intellectual Merit
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Review criterion was modified to specifically include the extent to which a proposal also suggests and
explores potentially transformative concepts.
Topic 3. Your Institution’s Role in addressing Merit Review criteria
Our next topic is – The role of your institution in addressing the 2 NSF merit criteria in submitted
proposals.
Probes as needed:
x What is the current role of your institution in assuring the Intellectual Merit of the proposal?
x What is the current role of your institution in assuring that Broader Impacts are addressed in the
proposal?
x What more, if anything could institutions such as yours do to help ensure that the Intellectual
Merit described in a proposal is realized?
x What more, if anything could institutions such as yours do to help ensure the Broader Impacts
identified in a proposal are realized?
Topic 4. NSF’s Role in Enhancing the Broader Impacts and Intellectual Merit of Funded
Research
Next I would like to explore your views on what additional roles, if any, NSF itself might play in
enhancing the Broader Impacts and Intellectual Merit of the research it funds.
Probe as needed:
x Do you have suggestions on things NSF could do in this area?
Topic 5. Merit criteria’s Impacts on how scientists think about doing their research
With some modifications, the 2 Merit criteria have been used since 1997. I would be interested in any
views you may have on the extent to which, if at all, the use of the 2 criteria has changed the way
scientists think about doing their research. 
Probe as needed:
x What change, if any, have you seen in how proposals are written to respond to NSF’s 2 Merit
criteria over time?
x What changes, if any, resulted from the 2001 requirement that both Intellectual Merit and Broader
Impacts must be addressed in a proposal?
x What changes, if any, resulted from the 2007 modification in the Intellectual Merit criterion to
specifically include the extent to which a proposal also suggests and explores potentially
transformative concepts?
As necessary, review history of criteria:
NSF’s Intellectual Merit and Broader Impacts criteria were put in place in 1997. In 2001 the requirement
that proposers and reviewers must address both criteria was initiated. Then in 2007 the Intellectual Merit
Review criterion was modified to specifically include the extent to which a proposal also suggests and
explores potentially transformative concepts.
Topic 6. Intellectual Merit and Broader Impacts criteria considerations
Next I would like to get your views on some of the guidance NSF provides regarding the 2 Merit criteria.
I have a list for you that shows NSF’s five considerations for each of the criterion. These are included in
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the Proposal and Award Procedures Guide and are provided to Reviewers in Proposal Review
Instructions. They are intended to be suggestions and may not apply to any given proposal.
Probes as needed:
x What are your views, if any, on how these Intellectual Merit considerations are used by proposers
and reviewers?
x What, if anything, could be done to improve the considerations that NSF offers related to
Intellectual Merit?
x What are your views, if any, on how the Broader Impacts considerations are used by proposers
and reviewers?
x What, if anything could be done to improve the considerations that NSF offers related to Broader
Impacts?
Background as need:
From -- NSF 10-1 January 2010 Chapter III - NSF Proposal Processing and Review - The criteria include
considerations that help define them. These considerations are suggestions, and not all will apply to any
given proposal. While proposers must address both merit review criteria, reviewers will be asked to
address only those considerations that are relevant to the proposal being considered and for which the
reviewer is qualified to make judgments. 
Topic 7. Assessments of Intellectual Merit and Broader Impacts of Funded Proposals
Next I would like to discuss what happens as a result of the review process. The overall goal of the
process is to ensure that the proposals funded have Intellectual Merit and will have Broader Impacts. In
your view, how much of a need, if any, is there to assess or document that completed research that NSF
funded actually had Intellectual Merit and/or Broader Impacts?
Probes as needed:
x Who has primary responsibility for assessing or documenting the Intellectual Merit of NSF
funded proposals?
x Who has primary responsibility for assessing or documenting the Broader Impacts of NSF funded
proposals?
Topic 8. The Broader Impacts Review criterion Provision in the America COMPETES
Reauthorization Act of 2010
President Obama signed the America Competes Reauthorization Act into law on January 4. This law
contains a provision related to NSF’s Broader Impacts criterion. 
Are you familiar with this provision? If so, what are your views, if any regarding this provision in the
law?
Probe as needed;
x What do you anticipate will happen as a result of the requirement that, 6 months after the date of
enactment of this Act, NSF Director shall develop and implement a policy for the Broader
Impacts Review criterion that addresses areas such as education of PIs, Reviewers, and NSF staff,
clarification of Broader Impacts activities, and provision of institutional support for the portion
PIs’ proposals designed to satisfy the Broader Impacts criterion?

Prepared by SRI International

ϵϭ

Page 60

Appendix C: Survey of University and College Representatives
x

Review of Merit Review Criteria

What are your views, if any, regarding the requirement in this law that principal investigators
applying for Foundation research grants provide evidence of institutional support for the portion
of their proposal designed to satisfy the Broader Impacts Review criterion?

Topic 9. Selection of Reviewers
Next, I’d like to get your opinion, if any, on the selection and recruitment of NSF reviewers. 
Probes as needed:
x What changes, if any, are needed to the manner in which NSF recruits and selects proposal
reviewers to ensure that the review processes effectively addresses Intellectual Merit and Broader
Impacts?
Topic 10. Changes in the NSF Merit Review criteria
We have discussed a number of topics related to NSF’s 2 Merit Review. What changes, if any, would you
like to see made to NSF’s Merit Review criteria?
Probe as needed:
x Do you have any suggestions for changes to the Intellectual Merit criterion?
x 'R you have any suggestions for changes to the Broader Impacts criterion?
x Need for additional criteria?
Topic 11. Other Comments/Concerns
Before we end the interview - do you have any other comments or concerns about NSF’s Intellectual
Merit and Broader Impacts criteria or related issues?
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Appendix C3: America COMPETES Reauthorization Act

•
ƕ
ƕ
ƕ
ƕ
ƕ
ƕ
ƕ
ƕ
•
ƕ
ƕ

ƒ
ƒ
ƕ
ƕ

ƕ

America COMPETES Reauthorization Act of 2010 - P.L. 111-358 SEC. 526.
BROADER Intellectual MeritPACTS REVIEW CRITERION.
(a) Goals- The Foundation shall apply a Broader Impacts Review criterion to achieve the following
goals:
(1) Increased economic competitiveness of the United States.
(2) Development of a globally competitive STEM workforce.
(3) Increased participation of women and underrepresented minorities in STEM.
(4) Increased partnerships between academia and industry.
(5) Improved pre-K-12 STEM education and teacher development.
(6) Improved undergraduate STEM education.
(7) Increased public scientific literacy.
(8) Increased national security.
(b) Policy- Not later than 6 months after the date of enactment of this Act, the Director shall develop
and implement a policy for the Broader Impacts Review criterion that--
(1) provides for educating professional staff at the Foundation, merit review panels, and
applicants for Foundation research grants on the policy developed under this subsection;
(2) clarifies that the activities of grant recipients undertaken to satisfy the Broader Impacts
Review criterion shall--
(A) to the extent practicable employ proven strategies and models and draw on existing
programs and activities; and
(B) when novel approaches are justified, build on the most current research results;
(3) allows for some portion of funds allocated to Broader Impacts under a research grant to be
used for assessment and evaluation of the Broader Impacts activity;
(4) encourages institutions of higher education and other nonprofit education or research
organizations to develop and provide, either as individual institutions or in partnerships
thereof, appropriate training and programs to assist Foundation-funded principal
investigators at their institutions in achieving the goals of the Broader Impacts Review
criterion as described in subsection (a); and
(5) requires principal investigators applying for Foundation research grants to provide evidence
of institutional support for the portion of the investigator's proposal designed to satisfy
the Broader Impacts Review criterion, including evidence of relevant training, programs,
and other institutional resources available to the investigator from either their home
institution or organization or another institution or organization with relevant expertise.
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Appendix C4: Crosswalk between Interview Guide and Recurring Themes
Recurring Themes
Intellectual merit is well understood by principal investigators and reviewers.
Some representatives request more clarity on specific Intellectual Merit criterion
potential considerations.
All representatives say the Broader Impacts criterion is good, but confusing.

Interview Guide
Topic
Topic 2
Topic 2/Topic 10
Topic 2/Topic
6/Topic 10

Representatives have concerns over reviewers’ ability to assess Broader Impacts
statements.

Topic 9/Topic 10

Smaller Institutions want more guidelines and examples.

Topic 6/Topic 10

Some officials see the potential considerations under the criteria as a “check list.”

Topic 6/Topic 10

All representatives see more weight being placed on Intellectual Merit over Broader
Impacts.

Topic 3

Most representatives see a need to aggregate Broader Impacts activities at institution
and/or NSF level.

Topic 4

All representatives support the America COMPETES Reauthorization Act language,
but many of them expressed concerns over implementation.

Topic 8

Representatives feel current methods of Intellectual Merit assessment are adequate.

Topic 7

All representatives have concerns about any new assessment requirements.

Topic 7

Most representatives say the Broader Impacts criterion has changed how people think
about the scientific process.

Topic 5
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Appendix D: Survey of NSF Officials and Advisory Committee Members
Methodology
This survey’s frame consisted of all current NSF Officials defined as Program Officers, Division
Directors, and Deputy Division Directors (581 individuals) and Advisory Committee Members (234
individuals) as provided to SRI by the NSB Task Force on Merit Review in January 2011. The entire
universe was sent an invitation to participate in a web survey. The survey instrument was developed and
refined in consultation with the NSF and NSB Task Force on Merit Review and pretested with six
individuals. Survey invitees received a presurvey email from the NSB Task Force on Merit Review, and a
survey invitation plus three reminders from SRI. The preliminary email and the survey invitation included
assurances that there would be no individual attribution to any survey response and that SRI as the survey
administrator would maintain the confidentiality of all respondents. The survey remained open from
January 28, 2011 to February 18, 2011. Usable responses were obtained from 385 NSF Officials and 111
Advisory Committee Members for response rates of 66% and 47% respectively. The overall response rate
was 64%.
Because the entire population was surveyed, there are not statistical errors. However, in this survey, as in
all surveys, there are several other possible sources of error that are probably more serious than that of
sampling error. They include but are not limited to non-response and measurement errors such as question
wording and question order. It is difficult or impossible to quantify the errors that may result from these
factors.
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Survey Instrument
Pages 65-89
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Survey on the Use and Utility of the National
Science Foundation Merit Review Criteria
Thank you for participating in our survey.
The National Science Board (NSB) is currently undertaking a thorough review of the two merit review criteria (Intellectual Merit
and Broader Impacts). As part of that review, the NSB Task Force on Merit Review has contracted with SRI International to
assist in gathering and analyzing input from various stakeholders on a number of issues related to the two criteria. These
issues include how the criteria are interpreted by both external communities and internal NSF staff, as well as how the criteria
are used in the preparation and review of proposals, and in making funding decisions.
The SRI study team designed this survey to obtain input from the NSF Program Officers, Division Directors, and Advisory
Committee Members.
There will be no individual attribution to any survey response. SRI as the survey administrator will maintain the confidentiality
of all respondents. Any survey data provided to anyone outside of SRI, including NSF or the NSB, will be purged of
information that could be used to identify individual responses. Please note:
·

This survey contains both structured and open-ended questions; it should take about 15 – 30 minutes of your time to
complete, depending on your responses to open-ended questions.

·

This survey will be open through February 18th, 2011.

·

When you complete the survey, please click the "SUBMIT" button at the end.

·

If you do not complete the entire survey and choose to return to it at a later time, you will be taken to the point where
you left off by clicking the button “Resume survey.”

·

Please click the button “NEXT” to proceed to the survey.

If you have any technical questions about the web survey, please contact Roland Bardon at NSF_Merit_Review@sri.com or
703-247-8545. If you have general questions about the study, please contact me at jongwon.park@sri.com or 703-247-8550.
Sincerely,
Jongwon Park,
Study Director
SRI International
There are 31 questions in this survey, however you will automatically be skipped past some questions that do not apply
to you.
There are 32 questions in this survey

Criteria Guidance Provided By NSF
1 In the Grants Proposal Guide, NSF provides the following list of potential
considerations for the Intellectual Merit criterion:
• How important is the proposed activity to advancing knowledge and
understanding within its own field or across different fields?
• How well qualified is the 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,
original, or potentially transformative concepts?
• How well conceived and organized is the proposed activity?
• Is there sufficient access to resources?
ϵϳ

How would you rate this list as guidance for PIs in formulating proposals?-- and
for reviewers in assessing proposals?
Please choose the appropriate response for each item:

Excellent

Good

Fair

Poor

Very
poor

No basis
to judge

For PIs in formulating
proposals
For reviewers in
assessing proposals

2 In the Grants Proposal Guide NSF also provides the following list of potential
considerations for the Broader Impacts criterion:
• How well does the activity advance discovery and understanding while
promoting teaching, training, and learning?
• How well does the proposed activity broaden the participation of
underrepresented groups (such as gender, ethnicity, disability, geographic,
etc.)?
• To what extent will it enhance the infrastructure for research and education,
such as facilities, 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?
How would you rate this list as guidance for PIs in formulating proposals? -- and
for reviewers in assessing proposals?
Please choose the appropriate response for each item:

Excellent

Good

Fair

Poor

Very
poor

No basis
to judge

For PIs in formulating
proposals
For reviewers in
assessing proposals

3 What suggestions, if any, would you offer to improve the guidance NSF
provides to PIs and reviewers in its Grant Proposal Guide regarding the
Intellectual Merit and Broader Impacts criteria, including revisions or additions
to the lists of potential considerations identified in the previous questions?
Please write your answer(s) here:

Suggestions

{NOTEMPTY}

for improving
guidance on
Intellectual
Merit criterion

ϵϴ

including the
list of
potential
considerations
Suggestions

{NOTEMPTY}

for improving
guidance on
Broader
Impacts
criterion
including the
list of
potential
considerations

ϵϵ

Understanding of Merit Review Criteria
4 How would you rate the overall level of understanding of the Intellectual Merit
and Broader Impacts criteria exhibited by members of the reviewer community
during the past 2 year period?
Please choose the appropriate response for each item:

Very high
level

High
level

Moderate
level

Low level

Very low
level

No basis
to judge

Intellectual Merit
criterion understanding
Broader Impacts
criterion understanding

5 How would you rate the overall level of understanding of the Intellectual Merit
and Broader Impacts criteria exhibited by members of the PI community during
the past 2 year period?
Please choose the appropriate response for each item:

Very high
level

High
level

Moderate
level

Intellectual Merit
criterion understanding
Broader Impacts
criterion understanding

ϭϬϬ

Low level

Very low
level

No basis
to judge

Weight Placed on Criteria
6 From your perspective, during the past 2 years, relatively how much weight
have reviewers typically placed on the Intellectual Merit criterion vs. the Broader
Impacts criterion?
Please choose only one of the following:

Much more weight on Intellectual Merit
More weight on Intellectual Merit
Somewhat more weight on Intellectual Merit
Both equally
Somewhat more weight on Broader Impacts
More weight on Broader Impacts
Much more weight on Broader Impacts
No basis to judge
Other - Please explain

7 In your opinion, typically, how much weight should reviewers place on the
Intellectual Merit criterion vs. the Broader Impacts criterion?
Please choose only one of the following:

Much more weight on Intellectual Merit
More weight on Intellectual Merit
Somewhat more weight on Intellectual Merit
Both equally
Somewhat more weight on Broader Impacts
More weight on Broader Impacts
Much more weight on Broader Impacts
No basis to judge
Other - Please explain

ϭϬϭ

Role of PIs' Institutions
8 In your opinion, should PIs’ institutions play a greater or lesser role in
supporting the portion of PIs’ proposals designed to satisfy the Intellectual Merit
and Broader Impacts criteria?
Please choose the appropriate response for each item:

Much
greater

Somewhat
greater

Stay the
same

Intellectual Merit
Broader Impacts

ϭϬϮ

Somewhat
less

Much
less

No basis
to judge

Role of PIs' Institutions (cont.)
9 What steps, if any, should NSF take to increase the role PIs' Institutions play in
supporting the Intellectual Merit and Broader Impacts of the proposals it funds?
Only answer this question if the following conditions are met:
° Answer was 'Stay the same' or 'No basis to judge' or 'Much less' or 'Somewhat less' or 'Much greater' or 'Somewhat
greater' at question '8 [Q8]' (In your opinion, should PIs’ institutions play a greater or lesser role in supporting the
portion of PIs’ proposals designed to satisfy the Intellectual Merit and Broader Impacts criteria? (Intellectual Merit))
Please write your answer(s) here:

Steps NSF
should
take to
increase
Institutions'
role in
Intellectual
Merit
Steps NSF
should
take to
increase
Institutions'
role in
Broader
Impacts

ϭϬϯ

Assessment of Attainment of Criteria Goals
10 In your opinion, should NSF do more or less than it is currently doing to
assess whether or not the goals of Intellectual Merit and Broader Impacts were
realized in the completed research it funded?
Please choose the appropriate response for each item:

Much
more

Somewhat
more

Stay the
same

Assess Intellectual Merit
Assess Broader Impacts

ϭϬϰ

Somewhat
less

Much less

No basis
to judge

Assessment of Attainment of Criteria Goals (cont.)
11 What suggestions, if any, do you have for ways NSF could do more to assess
whether or not the goals of Intellectual Merit and Broader Impacts of the NSF
funded research, were realized?
Only answer this question if the following conditions are met:
°
-------- Scenario 1 -------Answer was 'Much more' or 'Somewhat more' at question '10 [Q10]' (In your opinion, should NSF do more or less than it
is currently doing to assess whether or not the goals of Intellectual Merit and Broader Impacts were realized in the
completed research it funded? (Assess Intellectual Merit))
-------- or Scenario 2 -------Answer was 'Much more' or 'Somewhat more' at question '10 [Q10]' (In your opinion, should NSF do more or less than it
is currently doing to assess whether or not the goals of Intellectual Merit and Broader Impacts were realized in the
completed research it funded? (Assess Broader Impacts))
Please write your answer(s) here:

Ways to
assess
whether or
not
Intellectual
Merit
goals of
funded
research
were
realized
Ways to
assess
whether or
not
Broader
Impact
goals of
funded
research
were
realized

ϭϬϱ

ϭϬϲ

Strengths and Weaknesses of Merit Criteria
12 What do you view as the major strengths, if any, of the Intellectual Merit and
Broader Impacts criteria?
Please write your answer(s) here:

Major
Strengths
of
Intellectual
Merit
criterion
Major
Strengths
of Broader
Impacts
criterion

13 What do you view as the major weaknesses, if any, of the Intellectual Merit
and Broader Impacts criteria?
Please write your answer(s) here:

Major
Weaknesses
of
Intellectual
Merit
criterion
Major
Weaknesses
of Broader
Impacts
criterion

14 In proposal funding considerations you made over the past 2 years as a
ϭϬϳ

Program or Division Director, what weight did you typically place on the
Intellectual Merit criterion compared to Broader Impacts criterion?
Please choose only one of the following:

Much more weight on Intellectual Merit
More weight on Intellectual Merit
Somewhat more weight on Intellectual Merit
Both equally
Somewhat more weight on Broader Impacts
More weight on Broader Impacts
Much more weight on Broader Impacts
Not Applicable – made no funding considerations as Program Officer or Division Director over the past 2
years
Other - Please explain

15 In considering funding for NSF proposals for FY 2011, what weight do you
think should typically be placed on the Intellectual Merit criterion compared to
the Broader Impacts criterion by Program Officers and Division Directors?
Please choose only one of the following:

Much more weight on Intellectual Merit
More weight on Intellectual Merit
Somewhat more weight on Intellectual Merit
Both equally
Somewhat more weight on Broader Impacts
More weight on Broader Impacts
Much more weight on Broader Impacts
No basis to judge
Other - Please explain

ϭϬϴ

Additional Comments
16 If you have any additional comments, including suggested improvements to
the Merit Review criteria or related issues, please provide them below.
Please write your answer here:

ϭϬϵ

Background
17 Which of the following positions do you currently hold with the NSF?
Please choose only one of the following:

Program Officer
Division Director
Deputy Division Director
Advisory Committee Member
Other

ϭϭϬ

Background (cont.)
18 Is your position permanent or rotational?
Only answer this question if the following conditions are met:
° Answer was NOT 'Advisory Committee Member' at question '17 [Q17]' (Which of the following positions do you
currently hold with the NSF?)
Please choose only one of the following:

Permanent
Rotational/Temporary (Intergovernmental Personnel Act (IPA) assignments or Visiting Scientists,
Engineers and Educators (VSEE) assignments)
Other - Please explain

19 To what extent, if at all, does your position address the areas listed below?
Only answer this question if the following conditions are met:
° Answer was NOT 'Advisory Committee Member' at question '17 [Q17]' (Which of the following positions do you
currently hold with the NSF?)
Please choose the appropriate response for each item:

Great extent
Individual or small
team research
funding
Large centers
research funding
Promoting
interdisciplinary
activities
Diversity/broader
participation of
women and underrepresented
minorities
Research/outreach
programs/K-12
schools and
students
Education
(fellowship) and
training
Infrastructure
building (equipment
and facility)
Institutional/regional
research capability
building
Innovation program
(SBIR, STTR, PFI,
etc.)

Some extent

ϭϭϭ

Minor extent

Not at all

Promoting
international
collaboration

20 How long have you held your current NSF position?
Only answer this question if the following conditions are met:
° Answer was NOT 'Advisory Committee Member' at question '17 [Q17]' (Which of the following positions do you
currently hold with the NSF?)
Please choose only one of the following:

Less than 1 year
1 – 3 years
3 – 5 years
5 – 10 years
More than 10 years

21 In total, how long have you worked for NSF?
Only answer this question if the following conditions are met:
° Answer was NOT 'Advisory Committee Member' at question '17 [Q17]' (Which of the following positions do you
currently hold with the NSF?)
Please choose only one of the following:

Less than 1 year
1 – 3 years
3 – 5 years
5 – 10 years
10 - 15 years
More than 15 years

ϭϭϮ

Background (cont.)
The following demographic questions are asked for statistical purposes. Your responses are voluntary.

22 What is your Ethnicity?
Only answer this question if the following conditions are met:
° Answer was NOT 'Advisory Committee Member' at question '17 [Q17]' (Which of the following positions do you
currently hold with the NSF?)
Please choose only one of the following:

Hispanic or Latino
Not Hispanic or Latino

23 What is your race?
Only answer this question if the following conditions are met:
° Answer was NOT 'Advisory Committee Member' at question '17 [Q17]' (Which of the following positions do you
currently hold with the NSF?)
Please choose all that apply:

American Indian or Alaska Native
Asian
Black or African American
Native Hawaiian or Other Pacific Islander
White

24 What is your gender?
Only answer this question if the following conditions are met:
° Answer was NOT 'Advisory Committee Member' at question '17 [Q17]' (Which of the following positions do you
currently hold with the NSF?)
Please choose only one of the following:

Female
Male

25 How many years ago did you receive your terminal/professional degree?
Only answer this question if the following conditions are met:
° Answer was NOT 'Advisory Committee Member' at question '17 [Q17]' (Which of the following positions do you
currently hold with the NSF?)
Please choose only one of the following:

Less than 1 year

ϭϭϯ

1 – 3 years
3 – 5 years
5 – 10 years
10 - 15 years
More than 15 years
Not applicable

ϭϭϰ

Background - Advisory Committee Member
26 Which of the following NSF positions, if any, have you held in the past?
Only answer this question if the following conditions are met:
° Answer was 'Advisory Committee Member' at question '17 [Q17]' (Which of the following positions do you currently
hold with the NSF?)
Please choose only one of the following:

Program Officer
Division Director
Deputy Division Director
None
Other - Please explain

ϭϭϱ

Background - Advisory Committee Member (cont.)
27 In total, how long did you work for NSF?
Only answer this question if the following conditions are met:
° Answer was 'Advisory Committee Member' at question '17 [Q17]' (Which of the following positions do you currently
hold with the NSF?) and Answer was 'Program Officer' or 'Division Director' or 'Deputy Division Director' or 'None' at
question '26 [Q26]' (Which of the following NSF positions, if any, have you held in the past?)
Please choose only one of the following:

Less than 1 year
1 – 3 years
3 – 5 years
5 – 10 years
10 - 15 years
More than 15 years

ϭϭϲ

Background - Advisory Committee Member (cont.)
The following demographic questions are asked for statistical purposes. Your responses are voluntary.

28 What is your Ethnicity?
Only answer this question if the following conditions are met:
° Answer was 'Advisory Committee Member' at question '17 [Q17]' (Which of the following positions do you currently
hold with the NSF?)
Please choose only one of the following:

Hispanic or Latino
Not Hispanic or Latino

29 What is your race?
Only answer this question if the following conditions are met:
° Answer was 'Advisory Committee Member' at question '17 [Q17]' (Which of the following positions do you currently
hold with the NSF?)
Please choose all that apply:

American Indian or Alaska Native
Asian
Black or African American
Native Hawaiian or Other Pacific Islander
White

30 What is your gender?
Only answer this question if the following conditions are met:
° Answer was 'Advisory Committee Member' at question '17 [Q17]' (Which of the following positions do you currently
hold with the NSF?)
Please choose only one of the following:

Female
Male

31 How many years ago did you receive your terminal/professional degree?
Only answer this question if the following conditions are met:
° Answer was 'Advisory Committee Member' at question '17 [Q17]' (Which of the following positions do you currently
hold with the NSF?)
Please choose only one of the following:

Less than 1 year

ϭϭϳ

1 – 3 years
3 – 5 years
5 – 10 years
10 - 15 years
More than 15 years
Not applicable

ϭϭϴ

Survey Submittal
32 Thank you for completing the survey. When you are ready to submit your
answers, please click on the "Submit" button below.

ϭϭϵ

27.05.2011 – 00:00
Submit your survey.
Thank you for completing this survey.

ϭϮϬ
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Question 19. In your position at NSF, to what extent, if at all, are you involved in the management of the programmatic areas listed
below? (for all NSF respondents)

Expanded Analysis – criterion weighting as a function of Programmatic Activities (Question 19)
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Figure 1. In proposal funding considerations you made over the past 2 years as a Program or Division Director, what weight did
you typically place on the Intellectual Merit criterion compared to Broader Impacts criterion?
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Figure 2. In considering funding for NSF proposals for FY 2011, what weight do you think should typically be placed on the
Intellectual Merit criterion compared to the Broader Impacts criterion by Program Officers and Division Directors?
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Analysis of Open-ended Questions
Improving Guidance
A total of 229 survey respondents wrote in an answer other than none or no suggestions to the open-ended
question 3(a): “What suggestions, if any, would you offer to improve the guidance NSF provides to PIs
and reviewers in its Grant Proposal Guide regarding the Intellectual Merit criterion, including revisions or
additions to the lists of potential considerations identified in the previous questions?” Themes are
summarized in Table 1. (Multiple themes were found in answers, so the total theme count is larger than
total count of responds. A theme was included once it appeared in five or more answers. 229 comments
are included below.)
7DEOHWhat suggestions, if any, would you offer to improve the guidance NSF provides to principal
investigators and reviewers in its Grant Proposal Guide regarding the Intellectual Merit criterion,
including revisions or additions to the lists of potential considerations identified in the previous
questions?
)UHTXHQF\

7KHPH

RI 

Intellectual Merit guidance should clarify/emphasize the transformative research potential
consideration.

57

Intellectual Merit guidance should emphasize the importance of the proposals’ impact on
scientific research.

43

NSF should consider reducing the number of potential considerations and/or guidance
should specify the weighting and prioritization of considerations. 

40

Intellectual Merit guidance should emphasize the importance of an organized, detailed
research plan (costs, goals, methodology, evaluation).

27

Intellectual Merit guidance should provide specific examples for each potential
consideration as well as clarify how many (all, one?) potential considerations must be
addressed.

26

Intellectual Merit guidance should place less emphasis on prior work and/or qualifications.

17

Intellectual Merit guidance should clarify the “access to resources” potential consideration.

15

NSF should provide extensive instructions for proposers on the Intellectual Merit criterion
including if addressing all potential considerations is required and examples.

14

Intellectual Merit guidance should emphasize the importance of proposer’s qualifications
and prior research.

13

Intellectual Merit criterion should not include a potential consideration on transformative
research – it is interpreted too broadly and/or results in bias against incremental research.

13

Intellectual Merit criterion guidance should specifically address non-traditional grants such
as learning or work force grants.

10

Intellectual Merit potential considerations should include collaborative research.

7

Intellectual Merit potential considerations should include the plausibility of research given

6
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the effort/resources.
A total of 324 survey respondents wrote in an answer other than none or no suggestions to the open-ended
question 3(b): “What suggestions, if any, would you offer to improve the guidance NSF provides to
principal investigators and reviewers in its Grant Proposal Guide regarding the Broader Impacts criterion,
including revisions or additions to the lists of potential considerations identified in the previous
questions?” Themes are summarized in Table 2. (Multiple themes were found in answers, so the total
theme count is larger than total count of respondents. A theme was included once it appeared in five or
more answers. 323 responses are included below.)
7DEOHWhat suggestions, if any, would you offer to improve the guidance NSF provides to principal
investigators and reviewers in its Grant Proposal Guide regarding the Broader Impacts criterion,
including revisions or additions to the lists of potential considerations identified in the previous
questions?
)UHTXHQF\
RI 

7KHPH
Broader Impacts guidance should clarify how many (all, one?) Broader Impacts potential
considerations must be addressed.

113

NSF should provide extensive clarification and training for reviewers on the application of
the Broader Impacts criterion. 

109

NSF should provide extensive instructions for proposers on the Broader Impacts criterion
including specific suggestions, examples, FAQs, and best practices. 

72

NSF should require specific, detailed Broader Impacts activities/action plans which include
assessment criteria that would be used for post-award evaluation.

46

Broader Impacts guidance should emphasize that proposers must show how proposed
research will affect education.

41

Broader Impacts guidance should emphasize that proposers must show how their proposal
will affected diversity and underrepresentation.

32

Broader Impacts guidance should emphasize that proposers must show the societal impacts
of proposed research and should clarify what qualifies.

31

Broader Impacts considerations should include infrastructure improvement and industry
partnerships.

28

Broader Impacts guidance should emphasize that proposers must include dissemination
plans.

26

Broader Impacts guidance should emphasize that principal investigators must go "above and
beyond" (not what they already do).

25

Guidance should emphasize that Broader Impacts activities should tie into the scientific
proposal.

19

Broader Impacts guidance should discourage the use of boilerplate responses.

16

Broader Impacts guidance should address bias toward certain types of research (pure
science, non-educators, long-term broader impacts).

15
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Broader Impacts guidance should include a consideration based on how the research ties
into other research/disciplines.

14

Broader Impacts guidance should instruct proposers and reviewers to allow for flexibility in
Broader Impacts and to not allow Broader Impacts activities to overburden the principal
investigator.

11

Other weighting
Question 6 asked: “From your perspective, during the past 2 years, relatively how much weight have
reviewers typically placed on the Intellectual Merit criterion vs. the Broader Impacts criterion”. Thirty
(30) people choose “Other – Please explain.” Twenty-one (21) of those explanations said that it depends
on the program. Four said only Intellectual Merit was judged, while five said they did not know the
weighting reviewers typically placed.
Question 7 asked: “In your opinion, typically, how much weight should reviewers place on the
Intellectual Merit vs. the Broader Impacts?” Sixty-four (64) respondents choose “Other – Please explain.”
Of these explanations, forty wrote that it depends on the program; seven wrote that the current approach is
flawed in some way; eight wrote that Intellectual Merit is required for Broader Impacts; two comments
said that reviewers should choose; two comments said there should be no weighting; and two comments
were off topic.
Role of Principal Investigator’s Institution
A total of 117 survey respondents wrote in an answer other than none or no suggestions to the open-ended
question 9(a): “What steps, if any, should NSF take to increase the role principal investigators’
institutions play in supporting the Intellectual Merit of the proposals it funds?” Themes are summarized in
Table 3. (Multiple themes were found in answers, so the total theme count is larger than total count of
responses. A theme was included once it appeared in five or more answers. 109 comments are included
below.)
7DEOHWhat steps, if any, should NSF take to increase the role principal investigators institutions play
in supporting the Intellectual Merit of the proposals it funds?
)UHTXHQF\
7KHPH
RI 
NSF should encourage better pre-submission oversight/support by institutions (quality over
quantity) maybe by limiting the number of research proposals by institution based on type,
performance, etc.

26

NSF should cap indirect cost and/or require institutions to provide accounting for indirect
costs to force institutions to spend all indirect funding on supporting the research.

24

NSF should establish a clear cost-sharing mechanism to pay for salaries, equipment, travel,
training, etc.

22

NSF should encourage universities to provide grant writing training and mentoring to their
principal investigators.

21

Prepared by SRI International

ϭϰϯ

Page 112

Appendix D: Survey of NSF Officials and Advisory Committee Members

Review of Merit Review Criteria

NSF should require principal investigators to outline their institution's role/relevance in
their proposals.

14

NSF should require institutions support principal investigator professional development
and networking with indirect funds.

11

NSF should audit institutions for compliance with award terms.

11

NSF should clarify criteria through marketing/awareness initiatives ("Dear Colleague"
letter).

8

A total of 266 survey respondents wrote in an answer other than none or no suggestions to the open-ended
question 9(b): “What steps, if any, should NSF take to increase the role principal investigators institutions
play in supporting the Broader Impacts of the proposals it funds?” Themes are summarized in Table 4.
(Multiple themes were found in answers, so the total theme count is larger than total count of responds.
All themes are included below.)
7DEOHWhat steps, if any, should NSF take to increase the role principal investigators’ institutions play
in supporting the Broader Impacts of the proposals it funds?”
7KHPH
)UHTXHQF\ RI 
NSF should clarify and encourage the institution’s role in supporting Broader Impacts
activities by rewarding proposals that demonstrate institutional support for activities through
a letter or other documentation.

124

NSF should help institutions develop materials and training to clarify what Broader Impacts
mean.

63

NSF help institutions identify and publicize existing institutional programs and resources to
support Broader Impacts activities rather than inventing new ones as well as identify and
publicize “best practices” of Broader Impacts activity implementation.

38

NSF should hold institutions responsible for Broader Impacts activities post-award
assessment.

31

NSF should required cost sharing (in money and/or labor) of Broader Impacts activities.

24

NSF should require institutions/departments to submit Broader Impacts activity assessment
plans.

18

NSF should facilitate partnerships between institutions and outside groups such as schools,
industry, etc.

16

NSF should require institutions to create dedicated staff position(s) for Broader Impacts
activities.

15

NSF should require a dedicated budget line for Broader Impacts activities.

12

NSF should require institutions not proposers, to implement Broader Impacts activities.

9

NSF should require institutions to pay for Broader Impacts activities out of
overhead/indirect cost monies.

7

NSF should reward institutions with past achievements in Broader Impacts activities.

6
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Post-award Assessment
A total of 190 survey respondents wrote in an answer other than none or no suggestions to the open-ended
question 11(a): “What suggestions, if any, do you have for ways NSF could do more to assess whether or
not the goals of Intellectual Merit of the NSF funded research were realized?” Themes are summarized in
Table 5. (Multiple themes were found in answers, so the total theme count is larger than total count of
responses. A theme was included once it appeared in five or more answers. 188 responses are included
below.)
7DEOHWhat suggestions, if any, do you have for ways NSF could do more to assess whether or not the
goals of Intellectual Merit of the NSF funded research were realized?
)UHTXHQF\
7KHPH
RI 
NSF should revise the annual/final reporting process (i.e., instructions, template
standardization, and submittal procedure) to enable efficient evaluation of the entire NSF
portfolio.

44

NSF should assess long- term impacts by enabling principal investigators to report products
(papers, patents, graduate students’ paths, theories, and/or new ideas) for many years after
the award closes and use this data for long-term evaluation.

43

NSF should address issue of program officer and program director time and resource
constraints to allow for more post-award monitoring (limit workload/submissions; increase
staff, travel expenses, and training; enable more program officer-principal investigator
communication).

33

NSF should improve accountability by clearly outlining standards and requirements and
then auditing awardees for compliance.

29

NSF should enable the efficient comparison of annual reports to proposed work plan.

29

NSF should improve search and tracking functions of submissions and grants (IT systems).

23

NSF should require an evaluation metric as part of proposal, and then require the use and
reporting of the evaluation metric.

15

NSF should offer financial incentives for principal investigators to comply with
requirements (i.e., withholding a portion of the grant until some goals are met or giving a
“bonus” award).

11

NSF should fund evaluation proposals, contracts, and workshops

10

NSF should emphasize the evaluation of past award performance in the evaluation of future
awards.

8

NSF should make the data and evaluation results available to the public.

7
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A total of 241 survey respondents wrote in an answer other than none or no suggestions to the open-ended
question 11(b): “What suggestions, if any, do you have for ways NSF could do more to assess whether or
not the goals of Broader Impacts of the NSF funded research were realized?” Themes are summarized in
Table 6. (Multiple themes were found in answers, so the total theme count is larger than total count of
responses. A theme was included once it appeared in five or more answers. 236 comments are included
below.)
7DEOHWhat suggestions, if any, do you have for ways NSF could do more to assess whether or not the
goals of Broader Impacts of the NSF funded research were realized?
7KHPH

)UHTXHQF\
RI 

NSF should revise the annual/final reporting process to include an explicit Broader Impacts
section.

72

NSF should assess long- term impacts by enabling principal investigators to report
outcomes (infrastructure, education initiatives, graduate students paths and demographics)
for many years after the award closes as well as in the project reports and use these data for
evaluation. 

53

NSF should enable the efficient comparison of annual reports to proposed Broader Impacts
activity plans.

43

NSF should improve accountability by clearly outlining standards and requirements and
then auditing awardees for compliance.

41

NSF should address issue of program officer and program director time and resource
constraints to allow for more post-award monitoring (limit workload/submissions; increase
staff, travel expenses, and training; enable more program officer-principal investigator
communication).

26

NSF should emphasize the evaluation of past award Broader Impacts in the evaluation of
future awards.

21

NSF should require an evaluation metric as part of proposal, and then require the use and
reporting of the evaluation metric.

21

NSF should improve search and tracking functions of submissions and grants (IT systems).

19

NSF should develop a metric to measure both quantitative and qualitative outcomes.

17

NSF should fund committees, proposals, contracts, and workshops on the evaluation of
Broader Impacts activities.

17

NSF should offer financial incentives for principal investigators to implement Broader
Impacts activities (i.e., withholding a portion of the grant until some goals are met or
giving a “bonus” award).

16

NSF should incorporate institutions as stakeholders in the assessment process (data
collection and analysis, tracking, reporting).

12

NSF should assess Broader Impacts activity as a portfolio of activities, not just a single
project activity.

5
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Strengths of Criteria
A total of 322 survey respondents wrote in an answer other than none or no suggestions to the open-ended
question 12(a): “What do you view as the major strengths, if any, of the Intellectual Merit criterion?”
Themes are summarized in Table 7. (Multiple themes were found in answers, so the total theme count is
larger than total count of responses. A theme was included once it appeared in five or more answers. 320
comments are included below.)
7DEOHWhat do you view as the major strengths, if any, of the Intellectual Merit criterion?
)UHTXHQF\
RI 

7KHPH
The Intellectual Merit criterion ensures that high quality research is being funded.

82

The Intellectual Merit criterion encourages original, innovative, and transformative research.

67

The Intellectual Merit criterion is easy for reviewers/principal investigators to understand
because of clear expectations/procedures.

66

The Intellectual Merit criterion aligns with the mission of NSF.

57

The Intellectual Merit criterion emphasizes advancing scientific knowledge/understanding.

49

The Intellectual Merit criterion encourages strong technical proposals (goals, methodology,
evaluation, risk, societal impact).

41

The Intellectual Merit criterion is broad, flexible, comprehensive, and widely accepted.

36

The Intellectual Merit criterion requires qualified principal investigators (prior research,
publications, and patents).

18

The Intellectual Merit criterion requires sufficient access to resources.

7

The Intellectual Merit criterion offers detailed descriptions and various questions/examples
as guidelines.

6

A total of 330 survey respondents wrote in an answer other than none or no suggestions to the open-ended
question 12(b): “What do you view as the major strengths, if any, of the Broader Impacts criterion?”
Themes are summarized in Table 8. (Multiple themes were found in answers, so the total theme count is
larger than total count of responses. A theme was included once it appeared in five or more answers. 325
comments are included below.)
7DEOHWhat do you view as the major strengths, if any, of the Broader Impacts criterion?
7KHPH

)UHTXHQF\
RI 

The Broader Impacts criterion ensures the consideration of the connection between scientific
work and society.

158

The Broader Impacts criterion strives to advance STEM teaching, learning, and training in
addition to science.

57

The Broader Impacts criterion strives to ensure diversity and participation of

45
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underrepresented groups.
The Broader Impacts criterion strives to encourage outreach and community engagement
with stakeholders.

34

The Broader Impacts criterion reflects the fact taxpayer money is funding proposals.

31

The Broader Impacts criterion strives to ensure the dissemination of findings/results to the
broader community.

28

The Broader Impacts criterion is appropriately broad and flexible.

22

The Broader Impacts criterion encourages strong technical proposals for Broader Impacts
activities (goals, methodology, and evaluation).

13

The Broader Impacts criterion emphasizes improvements in research/education
infrastructure.

9

The Broader Impacts criterion provides a focal point for the exploration of Broader Impacts
activities.

7

Weaknesses of criteria
A total of 194 survey respondents wrote in an answer other than none or no suggestions to the open-ended
question 13(a): “What do you view as the major weaknesses, if any, of the Intellectual Merit criterion?”
Themes are summarized in Table 9. (Multiple themes were found in answers, so the total theme count is
larger than total count of responses. A theme was included once it appeared in five or more answers. 184
comments are included below.)
7DEOHWhat do you view as the major weaknesses, if any, of the Intellectual Merit criterion?
)UHTXHQF\
RI 

7KHPH
The Intellectual Merit criterion "transformative" potential consideration is not well-defined
and hard to assess.

32

The Intellectual Merit criterion is too vague and needs to be more clearly written.

22

The Intellectual Merit criterion’s emphasis on principal investigator qualifications creates
bias against new principal investigators.

21

The weightings of the Intellectual Merit criterion potential considerations are unclear.

15

The Intellectual Merit criterion is interpreted too rigidly, and reviewers use it as a check list.

13

The Intellectual Merit criterion gives more priority to low-risk research over transformative
research.

13

The Intellectual Merit criterion has a lack of emphasis on sound research objectives,
methodology, and evaluation plan.

13

The Intellectual Merit criterion potential consideration on “resource access” creates
institutional bias and is unclear.

13

The Intellectual Merit criterion overlooks incremental research and/or overemphasizes

12
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transformational research.
The Intellectual Merit criterion is difficult to apply objectively.

11

The Intellectual Merit criterion ignores multi-disciplinary projects.

10

The Intellectual Merit criterion is hard to apply to social science projects such as education.

6

A total of 332 survey respondents wrote in an answer other than none or no suggestions to the open-ended
question 13(b): “What do you view as the major weaknesses, if any, of the Broader Impacts criterion?”
Themes are summarized in Table 10. (Multiple themes were found in answers, so the total theme count is
larger than total count of responses. A theme was included once it appeared in five or more answers. 328
comments are included below.)
7DEOHWhat do you view as the major weaknesses, if any, of the Broader Impacts criterion?
)UHTXHQF\
7KHPH
RI 
The Broader Impacts criterion is misunderstood by principal investigators or reviewers
because it is too broad, arbitrary, and not well-defined.

125

The Broader Impacts potential criterion considerations are not taken seriously and/or
proposals propose things that never are implemented.

61

The Broader Impacts criterion is difficult to evaluate due to timescale issues, subjectivity,
and a lack of quantifiable metrics.

42

The Broader Impacts criterion does not require a specific objective, rational, or
implementation and evaluation plan of Broader Impacts activities.

41

Principal investigators do not have the time/expertise to accomplish Broader Impacts
activities, resulting in inefficiencies.

35

The Broader Impacts criterion is confusing because of wording and/or layout.

34

The Broader Impacts criterion potential considerations are interpreted narrowly favoring
one/few of bullets and/or ignoring others (i.e., lots of proposals include just K-12
education).

27

The Broader Impacts criterion is overlooked in favor of the Intellectual Merit criterion.

26

The Broader Impacts criterion does not taken into account the differing types of institutions
or grants.

17

Broader Impacts criterion results in less Intellectual Merit activities being done.

15

The Broader Impacts criterion has a lack of emphasis on social impact/benefits.

14

The Broader Impacts criterion does not focus strongly enough in broadening participation.

13

The Broader Impacts criterion does not emphasize dissemination of results – of the
research and of the Broader Impacts activities.

13

The Broader Impacts criterion does not have clear examples of appropriate Broader
Impacts activities.

12

Lack of indicated weighting of the Broader Impacts potential considerations leads to

11
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inconsistent evaluations.
The Broader Impacts criterion does not require the proposer to clearly indicate the
connection between their research and their Broader Impacts activities.

10

The Broader Impacts criterion potential considerations are treated like a checklist and/or
principal investigators and reviewers feel that each one has to be address for proposal to be
fundable.

9

Other weighting
Question 14 asked: “In proposal funding considerations you made over the past 2 years as a Program or
Division Director, what weight did you typically place on the Intellectual Merit criterion compared to
Broader Impacts criterion?” Fifty-six (56) respondents choose “Other – Please explain.” Of those
comments, 33 said it depends on the program, while 12 comments said that Intellectual Merit is required
for Broader Impacts to occur. The remaining 11 were off topic.
Question 15 asked: “In considering funding for NSF proposals for FY 2011, what weight do you think
should typically be placed on the Intellectual Merit criterion compared to the Broader Impacts criterion by
Program Officers and Division Directors?” Sixty-two (62) respondents choose “Other – Please explain.”
Forty-one (41) comments said that it depends on the program, while seven comments said the Merit
Review criteria should be revised. Six comments said that Intellectual Merit is required for Broader
Impacts, and eight were off topic.
Additional Comments
A total of 147 survey respondents wrote in an answer other than none or no suggestions to the open-ended
question 16, which stated: “If you have any additional comments, including suggested improvements to
the Merit Review criteria or related issues, please provide them below.” Themes are summarized in Table
11. (Multiple themes were found in answers, so the total theme count is larger than total count of
responses. A theme was included once it appeared in five or more answers. 139 comments are included
below.)
7DEOHIf you have any additional comments, including suggested improvements to the Merit Review
criteria or related issues, please provide them below.
)UHTXHQF\
RI 

7KHPH

NSF should improve oversight/enforcement/assessment with universal standards and
greater post-award attention.

34

The Intellectual Merit portion of the proposal should take precedence over the Broader
Impacts portion of the proposal.

30

NSF should provide better guidelines (i.e., instructions, descriptions, FAQ, examples).

28

The relative weights of Intellectual Merit and Broader Impacts need to be clarified.

19

The Merit Review criteria should be flexible, and NSF should specify how it should be
applied for different types of institutions/proposals.

19

NSF should improve the proposal/reporting mechanism with better templates and
processes.

16
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NSF should provide more resources (staff, time, training) or limit work (submission limits)
for program officers, program directors, and reviewers.

16

NSF should clarify/emphasize the meaning, purpose, and importance of the Broader
Impacts criterion.

15

Principal investigators do not have the expertise/time/money for Broader Impacts Activities
– Such activities should be left up to institutions/specialists.

13

The relative weights of the potential consideration under each criterion need to be clarified.

12

NSF should require sound technical proposals (prior research, qualifications, design,
methodology, evaluation, resources).

12

NSF should better articulate goals/mission of Merit Review criteria.

8

NSF needs to prevent checklist approaches maybe by reducing/simplifying the criteria.

6

NSF should require better linkages between Intellectual Merit and Broader Impacts in
projects.

6

NSF should ensure Intellectual Merit/Broader Impacts activities follow the proposed ones.

6
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Appendix E: Survey of Principal Investigators and Reviewers
Methodology
This survey’s sample frame was developed using NSF and National Science Board (NSB) Task Force
provided lists of Principal Investigators who had received a decision on a NSF research proposal during
CYs 2009 and 2010, individuals who had served as panel reviewers during 2009 or 2010, and individuals
who had served as ad hoc reviewers during the same time period. Since individuals could be on more than
one list and could appear more than once on the same list, SRI undertook a series of steps to merge the
lists and eliminate all obvious duplicates. The resulting list contained 100,509 unique individuals and
served as the sampling frame for the survey. A random sample of 8,000 individuals was selected from this
frame. Subtracting 187 ineligible individuals who responded that they had neither submitted a proposal
nor had reviewed for NSF, the final sample size was 7,813.
This sample was surveyed using a web-based questionnaire. The survey instrument was developed and
refined in consultation with the NSB Task Force on Merit Review and pretested with six individuals.
Survey invitees received a presurvey email, a survey email invitation, and two reminders from SRI. The
preliminary email and the survey invitation included assurances that there would be no individual
attribution to any survey respondent and that SRI as the survey administrator would maintain the
confidentiality of all respondents. The survey remained open from March 22, 2011 to April 13, 2011.
Usable responses were obtained from 3,989 individuals – 971 individuals who indicated they had only
submitted a proposal to the NSF; 1,263 individuals who indicated they had only reviewed proposals for
the NSF; and 1,755 individuals who had both submitted a proposal to the NSF and had reviewed
proposals for the NSF. Overall response rate for the survey was 51%.
Given this survey’s sample size, the results are subject to a sampling error of plus or minus 1.56
percentage points at the 95 percent confidence level. This means that in 95 out of 100 samples like the
one used here, the results obtained should be no more than 1.56 percentage points above or below the
figure obtained if the entire population of Principal Investigators and Reviewers in 2009/2010 had been
surveyed accurately. (The statistical error for subgroups of the survey would be higher.) However, in this
survey, as in all surveys, there are several other possible sources of error that are probably more serious
than that of sampling error. They include but are not limited to non-response and measurement errors
such as question wording and question order, and respondent errors. It is difficult or impossible to
quantify the errors that may result from these factors.
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NSF 2011 Survey of Principal Investigators and
Reviewers
Thank you for participating in our survey.
The National Science Board (NSB) is currently undertaking a review of the two merit review criteria (Intellectual Merit and
Broader Impacts). As part of that review, the NSB Task Force on Merit Review has contracted with SRI International to
assist in gathering and analyzing input from various stakeholders on a number of issues related to the two criteria. These
issues include how the criteria are interpreted by both external communities and internal NSF staff, as well as how the
criteria are used in the preparation and review of proposals, and in making funding decisions.
This survey is being sent to a random sample of individuals who submitted proposals to the NSF that were awarded or
declined during 2009 and 2010 and/or served as a proposal reviewer during that same period.
Your participation in this survey is voluntary. You may choose not to provide information that you feel is privileged. There will
be no individual attribution to any survey response. SRI as the survey administrator will maintain the confidentiality of all
respondents. Any survey data provided to anyone outside of SRI, including NSF or the NSB, will be purged of information
that could be used to identify individual responses. Please note:
·

This survey contains both structured and open-ended questions; it should take about 15 – 30 minutes of your time
to complete, depending on your responses to open-ended questions.

·

This survey will be open through April 14, 2011.

·

When you complete the survey, please click the "SUBMIT" button at the end.

·

If you do not complete the entire survey and choose to return to it at a later time, please click the button labeled
“RESUME LATER” and follow on-screen directions for saving.

·

Please click the button “NEXT” to proceed to the survey.

If you have any technical questions about the web survey, please contact Roland Bardon at NSF_Merit_Review@sri.com,
or 703-247-8545. If you have general questions about the study, please contact me at NSF_Merit_Review@sri.com.
Sincerely,
Jongwon Park,
Study Director
SRI International

Pursuant to 5 CFR 1320.5(b), an agency may not conduct or sponsor, and a person is not required to respond to an information collection
unless it displays a valid OMB control number. The OMB control number for this collection is 3145-0157. Public reporting burden for this
collection of information is estimated to average 15-30 minutes per response, including the time for reviewing instructions. Send comments
regarding this burden estimate and any other aspect of this collection of information, including suggestions for reducing this burden,
to: Reports Clearance Officer, Facilities and Operations Branch, Division of Administrative Services, National Science Foundation,
Arlington, VA 22230.

There are 33 questions in this survey; however, you will automatically be skipped past some questions that do not
apply to you.

1 of 27

4/7/11 9:36 AM
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Principal Investigator – Views on Intellectual Merit and Broader
Impacts Criteria
Please do not use the "back" button on your browser. Instead, please click the "Previous" button at the bottom of the page
to return to earlier questions.
      

1 Have you ever submitted a research proposal of any type to NSF? *
Please choose only one of the following:

Yes
No
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Principal Investigator – Views on Intellectual Merit and Broader
Impacts Criteria (cont.)
      

2 In the past 2 years, have you received a decision on one or more research
proposal(s) (of any type) that you submitted to NSF? *
Only answer this question if the following conditions are met:
° Answer was 'Yes' at question '1 [Q1]' (Have you ever submitted a research proposal of any type to NSF?)
Please choose only one of the following:

Yes
No
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Principal Investigator – Views on Intellectual Merit and Broader
Impacts Criteria (cont.)
3 Was your most recent NSF proposal decision an award or a declination?
Only answer this question if the following conditions are met:
° Answer was 'Yes' at question '2 [Q2]' (In the past 2 years, have you received a decision on one or more research
proposal(s) (of any type) that you submitted to NSF?)
Please choose only one of the following:

Declination
Award

4 Do you currently have a proposal that you submitted to NSF under
consideration?
Only answer this question if the following conditions are met:
° Answer was 'Yes' at question '2 [Q2]' (In the past 2 years, have you received a decision on one or more research
proposal(s) (of any type) that you submitted to NSF?)
Please choose only one of the following:

Yes
No

4 of 27

4/7/11 9:36 AM
ϭϱϳ

Principal Investigator – Views on Intellectual Merit and Broader
Impacts Criteria (cont.)
5D In preparing the proposal(s) you submitted to NSF during the past 2 to 3
years, how useful was information you obtained regarding the Intellectual
Merit criterion from each of the following sources?
Only answer this question if the following conditions are met:
° Answer was 'Yes' at question '2 [Q2]' (In the past 2 years, have you received a decision on one or more research
proposal(s) (of any type) that you submitted to NSF?)
Please choose the appropriate response for each item:

Did not use

Not at all
useful

Somewhat
useful

Moderately
useful

Very useful

NSF Grant Proposal
Guide
Other NSF
Resources available
on the web
Personal contact
with NSF
official/staff – email,
phone, or in person
My
University/Institution
Professional
Organization/Society
Peers
Feedback from NSF
on previous
proposal(s) I
submitted
Other - Please
specify below

E Other sources of information and their usefulness
Only answer this question if the following conditions are met:
° Answer was 'Yes' at question '2 [Q2]' (In the past 2 years, have you received a decision on one or more research
proposal(s) (of any type) that you submitted to NSF?)
Please write your answer here:
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D In preparing the proposal(s) you submitted to NSF during the past 2 to 3
years, how useful was information you obtained regarding the Broader
Impacts criterion from each of the following sources?
Only answer this question if the following conditions are met:
° Answer was 'Yes' at question '2 [Q2]' (In the past 2 years, have you received a decision on one or more research
proposal(s) (of any type) that you submitted to NSF?)
Please choose the appropriate response for each item:

Did not use

Not at all
useful

Somewhat
useful

Moderately
useful

Very useful

NSF Grant Proposal
Guide
Other NSF
resources available
on the web
Personal contact
with NSF
official/staff – email,
phone, or in person
My
University/Institution
Professional
Organization/Society
Peers
Feedback from NSF
on previous
proposal(s) I
submitted
Other - Please
specify below

EOther sources of information and their usefulness
Only answer this question if the following conditions are met:
° Answer was 'Yes' at question '2 [Q2]' (In the past 2 years, have you received a decision on one or more research
proposal(s) (of any type) that you submitted to NSF?)
Please write your answer here:
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Principal Investigator – Views on Intellectual Merit and Broader
Impacts Criteria (cont.)
Considering decisions you have received on NSF proposals during the past 2
to 3 years, what portion of those reviewers seem to have a sufficient
understanding of each of the two Merit Review criteria?
Only answer this question if the following conditions are met:
° Answer was 'Yes' at question '2 [Q2]' (In the past 2 years, have you received a decision on one or more research
proposal(s) (of any type) that you submitted to NSF?)
Please choose the appropriate response for each item:

All/Almost
all
understood

Most
understood

About half
understood

Only some
understood

Few/None
understood

No
basis to
judge

Intellectual
Merit
Criterion
Broader
Impacts
Criterion

Based on your experiences submitting proposals to NSF during the past 2
to 3 years, how much weight did reviewers place on the Intellectual Merit
criterion compared to the Broader Impacts criterion in the NSF review
process?
Only answer this question if the following conditions are met:
° Answer was 'Yes' at question '2 [Q2]' (In the past 2 years, have you received a decision on one or more research
proposal(s) (of any type) that you submitted to NSF?)
Please choose only one of the following:

Much more weight on Intellectual Merit
Somewhat more weight on Intellectual Merit
Equal weight on both
Somewhat more weight on Broader Impacts
Much more weight on Broader Impacts
No basis to judge
Other - Please explain in comment section
Make a comment on your choice here:

8 of 27
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 In your opinion, how much weight should reviewers place on the
Intellectual Merit criterion compared to the Broader Impacts criterion when
evaluating proposals in subject areas such as yours?
Only answer this question if the following conditions are met:
° Answer was 'Yes' at question '2 [Q2]' (In the past 2 years, have you received a decision on one or more research
proposal(s) (of any type) that you submitted to NSF?)
Please choose only one of the following:

Much more weight on Intellectual Merit
Somewhat more weight on Intellectual Merit
Equal weight on both
Somewhat more weight on Broader Impacts
Much more weight on Broader Impacts
No basis to judge
Other - Please explain in the comment section
Make a comment on your choice here:

9 of 27

4/7/11 9:36 AM
ϭϲϮ

Principal Investigator – Views on Intellectual Merit and Broader
Impacts Criteria (cont.)
1 In your opinion, should your institution play a greater or lesser role than it
currently does in providing support to the portion of PIs’ proposals designed
to satisfy the Intellectual Merit criterion and the Broader Impacts criterion?
Only answer this question if the following conditions are met:
° Answer was 'Yes' at question '2 [Q2]' (In the past 2 years, have you received a decision on one or more research
proposal(s) (of any type) that you submitted to NSF?)
Please choose the appropriate response for each item:

Much
greater

Somewhat
greater

Stay the
same

Somewhat
less

Much
less

No basis
to judge

Intellectual Merit
Broader Impacts

1 What suggestions, if any, do you have for ways your university/institution
could do more to support PIs in their efforts to meet the NSF’s review criteria
of (1) Intellectual Merit, and (2) Broader Impacts criteria?
Only answer this question if the following conditions are met:
° Answer was 'Yes' at question '2 [Q2]' (In the past 2 years, have you received a decision on one or more research
proposal(s) (of any type) that you submitted to NSF?)
Please write your answer(s) here:

Support PIs efforts for Intellectual
Merit
Support PIs efforts for Broader
Impact
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Principal Investigator – Views on Intellectual Merit and Broader
Impacts Criteria (cont.)
1 To what extent did the Broader Impacts activities in the most recent
proposal you submitted to NSF address each of the following?
Only answer this question if the following conditions are met:
° Answer was 'Yes' at question '2 [Q2]' (In the past 2 years, have you received a decision on one or more research
proposal(s) (of any type) that you submitted to NSF?)
Please choose the appropriate response for each item:

Little, or
no
extent

Some
extent

Moderate
extent

Great
extent

Very
great
extent

No basis
to judge

Increased economic
competitiveness of
the United States.
Development of a
globally competitive
STEM (Science,
Technology,
Engineering, and
Mathematics)
workforce.
Increased
participation of
women and
underrepresented
minorities in STEM.
Increased
partnerships between
academia and
industry.
Improved pre-K–12
STEM education and
teacher
development.
Improved
undergraduate STEM
education.
Increased public
scientific literacy.
Increased national
security.

1 What portion, if any, of the Broader Impacts activities specified in the
most recent proposal you submitted to NSF went beyond those activities
associated with doing the research and reporting the results to other
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researchers?
Only answer this question if the following conditions are met:
° Answer was 'Yes' at question '2 [Q2]' (In the past 2 years, have you received a decision on one or more research
proposal(s) (of any type) that you submitted to NSF?)
Please choose only one of the following:

All or almost all
Most
About half
Some
None
No basis to judge

1 In the most recent proposal you submitted to NSF did your budget include
costs associated with activities that you had identified as related to the
Broader Impacts criterion?
Only answer this question if the following conditions are met:
° Answer was 'Yes' at question '2 [Q2]' (In the past 2 years, have you received a decision on one or more research
proposal(s) (of any type) that you submitted to NSF?)
Please choose only one of the following:

Yes
No
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Reviewer – Views on Intellectual Merit and Broader Impacts
Criteria
      

1 During the past 2 years have you served as an NSF reviewer on a review
panel or as an individual reviewer outside the panel system by mail or email
(referred to as an ad hoc reviewer)? *
Please choose only one of the following:

I have served on a review panel only
I have served as an individual reviewer on ad hoc basis only
I have served as both panel and ad hoc reviewer
I have not served as an NSF reviewer

13 of 27
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Reviewer – Views on Intellectual Merit and Broader Impacts
Criteria (cont.)
1D As a reviewer, how useful was information you obtained regarding the
Intellectual Merit criterion from each of the following sources in assessing
the proposals you reviewed during the past 2 years?
Only answer this question if the following conditions are met:
° Answer was 'I have served as both panel and ad hoc reviewer' or 'I have served as an individual reviewer on ad
hoc basis only' or 'I have served on a review panel only' at question '17 [Q15]' (During the past 2 years have you
served as an NSF reviewer on a review panel or as an individual reviewer outside the panel system by mail or email
(referred to as an ad hoc reviewer)?)
Please choose the appropriate response for each item:

Did not use
source –
Not
applicable

Not at all
useful

Somewhat
useful

Moderately
useful

Very useful

NSF Grant Proposal
Guide
Other NSF
Resources available
on the web
NSF Program
Officer
Other NSF Staff
My
University/Institution
Professional
Organization/Society
Peers
Feedback from NSF
on proposal(s) I
submitted
Other - Please
specify below

1E Other sources of information and their usefulness
Only answer this question if the following conditions are met:
° Answer was 'I have served as both panel and ad hoc reviewer' or 'I have served as an individual reviewer on ad
hoc basis only' or 'I have served on a review panel only' at question '17 [Q15]' (During the past 2 years have you
served as an NSF reviewer on a review panel or as an individual reviewer outside the panel system by mail or email
(referred to as an ad hoc reviewer)?)
Please write your answer here:
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D As a reviewer, how useful was information you obtained regarding the
Broader Impacts criterion from each of the following sources in assessing the
proposals you reviewed during the past 2 years?
Only answer this question if the following conditions are met:
° Answer was 'I have served as both panel and ad hoc reviewer' or 'I have served as an individual reviewer on ad
hoc basis only' or 'I have served on a review panel only' at question '17 [Q15]' (During the past 2 years have you
served as an NSF reviewer on a review panel or as an individual reviewer outside the panel system by mail or email
(referred to as an ad hoc reviewer)?)
Please choose the appropriate response for each item:

Did not use
source –
Not
applicable

Not at all
useful

Somewhat
useful

Moderately
useful

Very useful

NSF Grant Proposal
Guide
Other NSF
resources available
on the web
NSF Program
Officer
Other NSF staff
My
University/Institution
Professional
Organization/Society
Peers
Feedback from NSF
on proposal(s) I
submitted
Other - Please
specify below

1E Other sources of information and their usefulness
Only answer this question if the following conditions are met:
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° Answer was 'I have served on a review panel only' or 'I have served as both panel and ad hoc reviewer' or 'I have
served as an individual reviewer on ad hoc basis only' at question '17 [Q15]' (During the past 2 years have you
served as an NSF reviewer on a review panel or as an individual reviewer outside the panel system by mail or email
(referred to as an ad hoc reviewer)?)
Please write your answer here:
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Reviewer – Views on Intellectual Merit and Broader Impacts
Criteria (cont.)
Based on your experiences as an NSF review panel member during the
past 2 years, how much weight did other reviewers typically place on the
Intellectual Merit criterion compared to the Broader Impacts criterion?
Only answer this question if the following conditions are met:
° Answer was 'I have served as both panel and ad hoc reviewer' or 'I have served as an individual reviewer on ad
hoc basis only' or 'I have served on a review panel only' at question '17 [Q15]' (During the past 2 years have you
served as an NSF reviewer on a review panel or as an individual reviewer outside the panel system by mail or email
(referred to as an ad hoc reviewer)?)
Please choose only one of the following:

Much more weight on Intellectual Merit
Somewhat more weight on Intellectual Merit
Equal weight on both
Somewhat more weight on Broader Impacts
Much more weight on Broader Impacts
No basis to judge
Other - Please explain in comment section
Make a comment on your choice here:

In your opinion, how much weight should reviewers place on the
Intellectual Merit Criterion compared to the Broader Impacts criterion?
Only answer this question if the following conditions are met:
° Answer was 'I have served as both panel and ad hoc reviewer' or 'I have served as an individual reviewer on ad
hoc basis only' or 'I have served on a review panel only' at question '17 [Q15]' (During the past 2 years have you
served as an NSF reviewer on a review panel or as an individual reviewer outside the panel system by mail or email
(referred to as an ad hoc reviewer)?)
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Please choose only one of the following:

Much more weight on Intellectual Merit
Somewhat more weight on Intellectual Merit
Equal weight on both
Somewhat more weight on Broader Impacts
Much more weight on Broader Impacts
No basis to judge
Other - Please explain in comment section
Make a comment on your choice here:
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2 How many of the proposals that you reviewed during the past 2 years
contained specific Broader Impacts goals and activities that went beyond
those activities associated with doing the research and reporting the results
to other researchers?
Only answer this question if the following conditions are met:
° Answer was 'I have served as both panel and ad hoc reviewer' or 'I have served as an individual reviewer on ad
hoc basis only' or 'I have served on a review panel only' at question '17 [Q15]' (During the past 2 years have you
served as an NSF reviewer on a review panel or as an individual reviewer outside the panel system by mail or email
(referred to as an ad hoc reviewer)?)
Please choose only one of the following:

None
Some
About half
Most
All or almost all
Do not recall

2 How many of the proposals that you reviewed during the past 2 years
included costs in the budget to support goals or activities the PI had
identified as related to Broader Impacts?
Only answer this question if the following conditions are met:
° Answer was 'I have served as an individual reviewer on ad hoc basis only' or 'I have served as both panel and ad
hoc reviewer' or 'I have served on a review panel only' at question '17 [Q15]' (During the past 2 years have you
served as an NSF reviewer on a review panel or as an individual reviewer outside the panel system by mail or email
(referred to as an ad hoc reviewer)?)
Please choose only one of the following:

None
Some
About half
Most
All or almost all
Do not recall
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Principal Investigator & Reviewer – Views on Intellectual Merit
and Broader Impacts Criteria
2 In the Grants Proposal Guide, NSF provides the following list of potential
considerations for the Intellectual Merit criterion:
• How important is the proposed activity to advancing knowledge and
understanding within its own field or across different fields?
• How well qualified is the 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, original, or potentially transformative concepts?
• How well conceived and organized is the proposed activity?
• Is there sufficient access to resources?
How would you rate this list as guidance for PIs in formulating proposals?-and for reviewers in assessing proposals?
Please choose the appropriate response for each item:

Excellent

Good

Fair

Poor

Very
poor

No basis
to judge

For PIs in formulating
proposals
For reviewers in
assessing proposals

2 In the Grants Proposal Guide NSF also provides the following list of
potential considerations for the Broader Impacts criterion:
• How well does the activity advance discovery and understanding while
promoting teaching, training, and learning?
• How well does the proposed activity broaden the participation of
underrepresented groups (such as gender, ethnicity, disability,
geographic, etc.)?
• To what extent will it enhance the infrastructure for research and
education, such as facilities, 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?
How would you rate this list as guidance for PIs in formulating proposals? -and for reviewers in assessing proposals?
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Please choose the appropriate response for each item:

Excellent

Good

Fair

Poor

Very
poor

No basis
to judge

For PIs in formulating
proposals
For reviewers in
assessing proposals

2 What suggestions, if any, would you offer to improve the guidance NSF
provides to PIs and reviewers in Grant Proposal Guide regarding the merit
review criteria of (1) Intellectual Merit, and (2) Broader Impacts.
Please write your answer(s) here:

Intellectual Merit
Broader Impacts
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Principal Investigator & Reviewer – Views on Intellectual Merit
and Broader Impacts Criteria (cont.)
2 In your opinion, should NSF do more or less than it is currently doing to
assess whether or not the goals of Intellectual Merit and Broader Impacts
were realized in the completed research it funded?
Please choose the appropriate response for each item:

Much
more

Somewhat
more

About
the
same

Somewhat
less

Much
less

No basis
to judge

Intellectual Merit
Broader Impacts
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Principal Investigator & Reviewer – Views on Intellectual Merit
and Broader Impacts Criteria (cont.)
If you have any additional comments including suggested improvements
to NSF’s Merit Review Criteria or related issues, please provide them below.
Please write your answer here:
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Background
The following demographic questions are asked for statistical purposes. Your responses are voluntary.

What is your Ethnicity?
Please choose only one of the following:

Hispanic or Latino
Not Hispanic or Latino

2 What is your race?
Please choose all that apply:

American Indian or Alaska Native
Asian
Black or African American
Native Hawaiian or Other Pacific Islander
White

What is your gender?
Please choose only one of the following:

Female
Male

3 What is your current disability status?
Please choose all that apply:

None
Hearing impairment not corrected with hearing aid
Visual impairment not corrected with glasses
Mobility/Orthopedic impairment
Other - Please explain:
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3 Which of the following best describes your citizenship and current
residency status?
Please choose only one of the following:

U.S. citizen
Non-U.S. citizen with a permanent U.S. resident visa
Non-U.S. citizen with a temporary U.S. visa
Non-U.S. citizen

3 Do you currently reside in the U.S.?
Please choose only one of the following:

Yes
No

3 How many years ago did you receive your highest terminal professional
degree?
Please choose only one of the following:

Less than 3 years
3 - 5 years
5 - 10 years
10 - 15 years
15 - 20 years
20 - 25 years
25 - 30 years
More than 30 years
Not applicable
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Survey Submittal
Thank you for completing the survey. When you are ready to submit your
answers, please click on the "Submit" button below.
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Please submit by 13.04.2011 – 00:00
Submit your survey.
Thank you for completing this survey.
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2

3

4

$OO
1.3%
3.5%
7.9%
14.5%
19.1%
18.1%
15.4%
17.3%
2.3%
0%
2726
4.67 (1.83)
4.6-4.74





















7RWDO

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFHOLPLWIRUWKHPHDQ  

2.4-2.5

8.7%

20.7%

26.1%

9.1%

2.12-2.23

2.18 (0.97)

1714

6.8%

14.7%

22.0%

17.6%

38.9%

0\8QLYHUVLW\
,QVWLWXWLRQ

ϭϴϲ

4.37-4.60

4.49 (1.8)

971

0%

2.88%

14.5%

16.8%

18.7%

20.2%

16.1%

8.7%

4%

1.2%

3ULQFLSDO,QYHVWLJDWRU2QO\

2.64-2.77

2.7 (1.02)

1730

16.7%

16.9%

17.6%

8.3%

40.5%

3HUVRQDOFRQWDFWZLWK
16)RIILFLDOVWDII±
HPDLOSKRQHRULQ
SHUVRQ

4XHVWLRQ7RWDOQXPEHURIVRXUFHVXVHG



1728

7.2%

1RWDWDOOXVHIXO

1

35.4%

7.5%

'LGQRWXVH

2WKHU16)
5HVRXUFHV
DYDLODEOHRQWKH
ZHE

16)*UDQW
3URSRVDO
*XLGH

3ULQFLSDO,QYHVWLJDWRU
DQG5HYLHZHU

2.85-2.94

2.9 (0.87)

1703

23.5%

30.4%

24.2%

3.8%

18.1%

3HHUV

4.68-4.85

4.77 (1.85)

1755

0%

3.0%

20%

15.16%

17.7%

18.5%

13.6%

7.5%

3.2%

1.3%

3ULQFLSDO,QYHVWLJDWRUDQG
5HYLHZHU

1.77-1.91

1.84 (0.88)

1706

1.6%

5.7%

11.3%

14.1%

67.4%

3URIHVVLRQDO
2UJDQL]DWLRQ
6RFLHW\

2.49-2.59

2.54 (1.02)

1721

17.8%

24.4%

25.6%

15.3%

16.9%

)HHGEDFNIURP16)
RQSUHYLRXV
SURSRVDO V ,
VXEPLWWHG

3.26-3.55

3.4 (0.95)

920

12.7%

3.3%

1.8%

1.5%

80.7%

2WKHU
3OHDVH
VSHFLI\EHORZ

2611
3.44 (1.12)

13.4%
10.0%
3.6%
5.6%
2613

3.8 (1.07)

3.76 - 3.85

$ERXWKDOIXQGHUVWRRG

2QO\VRPHXQGHUVWRRG

)HZ1RQHXQGHUVWRRG

1REDVLVWRMXGJH

7RWDO&RXQWV

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFH
OLPLWIRUWKHPHDQ
 

3

2

1

3.39 - 3.48

8.0%

5.4%

15.7%

18.7%

37.7%

41.9%

0RVWXQGHUVWRRG

4

14.5%

25.6%

$OO$OPRVWDOO
XQGHUVWRRG

%URDGHU,PSDFWV
FULWHULRQ

5

,QWHOOHFWXDO0HULW
FULWHULRQ

$OO

ϭϴϳ

3.48 - 3.64

3.56 (1.17)

933

9.1%

5.4%

14.4%

15.2%

35.8%

20.2%

,QWHOOHFWXDO0HULW
FULWHULRQ

3.27 - 3.44

3.35 (1.2)

935

11.3%

7.0%

17.5%

16.0%

33.4%

14.8%

%URDGHU,PSDFWV
FULWHULRQ

3ULQFLSDO,QYHVWLJDWRU2QO\

3.88 - 3.98

3.93 (0.99)

1680

3.6%

2.6%

7.6%

12.4%

45.2%

28.6%

,QWHOOHFWXDO0HULW
FULWHULRQ

3.43 - 3.53

3.48 (1.08)

1676

6.1%

4.6%

14.6%

20.2%

40.1%

14.3%

%URDGHU,PSDFWV
FULWHULRQ

3ULQFLSDO,QYHVWLJDWRUDQG5HYLHZHU


4XHVWLRQ&RQVLGHULQJGHFLVLRQV\RXKDYHUHFHLYHGRQ16)SURSRVDOVGXULQJWKHSDVWWR\HDUVZKDWSRUWLRQRIWKRVHUHYLHZHUVVHHPWRKDYHDVXIILFLHQWXQGHUVWDQGLQJRI
HDFKRIWKHWZR0HULW5HYLHZFULWHULD"

28.4%
11.2%
3.8%
2.3%
11.3%
3.1%
2714
5.75 (1.49)
5.69 - 5.81

6RPHZKDWPRUHZHLJKWRQ,QWHOOHFWXDO0HULW

(TXDOZHLJKWRQERWK

6RPHZKDWPRUHZHLJKWRQ%URDGHU,PSDFWV

0XFKPRUHZHLJKWRQ%URDGHU,PSDFWV

1REDVLVWRMXGJH

2WKHU3OHDVHH[SODLQLQFRPPHQWVHFWLRQ
7RWDO&RXQWV

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFHOLPLWIRUWKHPHDQ  

5.5

4

2.5

1

5.17 - 5.42

5.3 (1.72)

963

3.0%

17.8%

3.9%

6.4%

15.0%

25.0%

28.9%

3ULQFLSDO,QYHVWLJDWRU2QO\

5.91 - 6.04

5.97 (1.31)

1751

3.1%

7.8%

1.4%

2.3%

9.2%

30.3%

45.9%

3ULQFLSDO,QYHVWLJDWRUDQG5HYLHZHU

964
5.35 (1.46)

16.8%
2.9%
1.3%
3.0%
3.3%
2710
5.68 (1.35)
5.63 - 5.74

(TXDOZHLJKWRQERWK

6RPHZKDWPRUHZHLJKWRQ%URDGHU,PSDFWV

0XFKPRUHZHLJKWRQ%URDGHU,PSDFWV

1REDVLVWRMXGJH

2WKHU3OHDVHH[SODLQLQFRPPHQWVHFWLRQ
7RWDO&RXQW

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFHOLPLWIRUWKHPHDQ  

4

2.5

1

ϭϴϴ

*scale to match similar question the Survey of NSF Officials and Advisory Committee Members

5.26 - 5.45

3.3%

5.7%

1.9%

4.7%

22.6%

33.2%

34.9%

6RPHZKDWPRUHZHLJKWRQ,QWHOOHFWXDO0HULW

5.5

28.6%

37.9%

0XFKPRUHZHLJKWRQ,QWHOOHFWXDO0HULW

3ULQFLSDO,QYHVWLJDWRU2QO\

7

$OO

5.8 - 5.92

5.86 (1.26)

1746

3.3%

1.5%

0.9%

1.9%

13.6%

35.9%

43.0%

3ULQFLSDO,QYHVWLJDWRUDQG5HYLHZHU

4XHVWLRQ,Q\RXURSLQLRQKRZPXFKZHLJKWVKRXOGUHYLHZHUVSODFHRQWKH,QWHOOHFWXDO0HULWFULWHULRQFRPSDUHGWRWKH%URDGHU,PSDFWVFULWHULRQ
ZKHQHYDOXDWLQJSURSRVDOVLQVXEMHFWDUHDVVXFKDV\RXUV"

*scale to match similar question the Survey of NSF Officials and Advisory Committee Members

39.8%

0XFKPRUHZHLJKWRQ,QWHOOHFWXDO0HULW

7

$OO

4XHVWLRQ%DVHGRQ\RXUH[SHULHQFHVVXEPLWWLQJSURSRVDOVWR16)GXULQJWKHSDVWWR\HDUVKRZPXFKZHLJKWGLGUHYLHZHUVSODFHRQWKH
,QWHOOHFWXDO0HULWFULWHULRQFRPSDUHGWRWKH%URDGHU,PSDFWVFULWHULRQLQWKH16)UHYLHZSURFHVV"

10.2%
21.7%
53.6%
1.1%
1.2%
12.3%
2659
3.44 (0.76)
3.41 - 3.47

0XFKJUHDWHU

6RPHZKDWJUHDWHU

6WD\WKHVDPH

6RPHZKDWOHVV

0XFKOHVV

1REDVLVWRMXGJH

7RWDO&RXQW

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFH
OLPLWIRUWKHPHDQ  

5

4

3

2

1

3.73 - 3.8

3.76 (0.87)

2638

12.0%

1.5%

1.3%

33.8%

31.5%

19.9%

ϭϴϵ

3.44 - 3.54

3.49 (0.77)

942

14.9%

0.8%

1.4%

48.7%

23.7%

10.5%

3.68 - 3.8

3.74 (0.84)

936

15.3%

1.1%

1.0%

34.4%

30.7%

17.6%

3.38 - 3.45

3.41 (0.76)

1717

10.8%

1.3%

1.0%

56.2%

20.6%

10.0%

3.73 - 3.82

3.77 (0.89)

1702

10.2%

1.7%

1.5%

33.4%

32.0%

21.2%

4XHVWLRQ,Q\RXURSLQLRQVKRXOG\RXULQVWLWXWLRQSOD\DJUHDWHURUOHVVHUUROHWKDQLWFXUUHQWO\GRHVLQSURYLGLQJVXSSRUWWRWKH
SRUWLRQRI3,V¶SURSRVDOVGHVLJQHGWRVDWLVI\WKH,QWHOOHFWXDO0HULWFULWHULRQDQGWKH%URDGHU,PSDFWVFULWHULRQ"
3ULQFLSDO,QYHVWLJDWRU
3ULQFLSDO,QYHVWLJDWRUDQG5HYLHZHU

$OO
2QO\
,QWHOOHFWXDO
%URDGHU
,QWHOOHFWXDO
%URDGHU
,QWHOOHFWXDO
%URDGHU
0HULW
,PSDFWV
0HULW
,PSDFWV
0HULW
,PSDFWV

2.96 - 3.07
'HYHORSPHQWRI
DJOREDOO\
FRPSHWLWLYH
67(0
ZRUNIRUFH

949
2.97 (1.47)

16.0%
15.9%
10.6%
7.9%
3.6%
2692
2.16 (1.34)
2.1 - 2.21
,QFUHDVHG
HFRQRPLF
FRPSHWLWLYH
QHVVRIWKH
8QLWHG6WDWHV
44.2%
15.1%
15.3%
11.7%
9.2%
4.6%
950
2.23 (1.39)
2.14 - 2.32

/LWWOHRUQRH[WHQW

6RPHH[WHQW

0RGHUDWHH[WHQW

*UHDWH[WHQW

9HU\JUHDWH[WHQW

1REDVLVWRMXGJH

7RWDO&RXQW

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFH
OLPLWIRUWKHPHDQ  

3ULQFLSDO,QYHVWLJDWRU
2QO\

/LWWOHRUQRH[WHQW

6RPHH[WHQW

0RGHUDWHH[WHQW

*UHDWH[WHQW

9HU\JUHDWH[WHQW

1REDVLVWRMXGJH

7RWDO&RXQW

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFH
OLPLWIRUWKHPHDQ  

1

2

3

4

5

1

2

3

4

5

2.88 - 3.07

3.0%

19.7%

20.6%

18.2%

14.4%

24.1%

3.02 (1.44)

2684

2.4%

19.7%

20.7%

20.3%

15.4%

21.6%

46.0%

$OO

'HYHORSPHQWRI
DJOREDOO\
FRPSHWLWLYH
67(0
ZRUNIRUFH

,QFUHDVHG
HFRQRPLF
FRPSHWLWLYH
QHVVRIWKH
8QLWHG6WDWHV

2.9 - 3.1

3 (1.5)

955

4.5%

22.2%

16.6%

19.2%

13.9%

23.6%

ϭϵϬ

,QFUHDVHG
SDUWLFLSDWLRQRI
ZRPHQDQG
XQGHUUHSUHVHQWHG
PLQRULWLHVLQ67(0

3.13 - 3.24

3.18 (1.4)

2698

3.2%

23.1%

19.5%

23.0%

14.5%

16.8%

,QFUHDVHG
SDUWLFLSDWLRQRI
ZRPHQDQG
XQGHUUHSUHVHQWHG
PLQRULWLHVLQ67(0

2.01 - 2.2

2.1 (1.4)

948

3.5%

9.5%

9.6%

13.7%

12.4%

51.3%

,QFUHDVHG
SDUWQHUVKLSV
EHWZHHQ
DFDGHPLDDQG
LQGXVWU\

1.97 - 2.07

2.02 (1.33)

2681

2.8%

7.6%

9.0%

13.8%

13.9%

52.9%

,QFUHDVHG
SDUWQHUVKLSV
EHWZHHQ
DFDGHPLDDQG
LQGXVWU\

2.03 - 2.22

2.13 (1.44)

947

4.1%

10.9%

10.3%

10.0%

13.5%

51.1%

,PSURYHGSUH
.±67(0
HGXFDWLRQDQG
WHDFKHU
GHYHORSPHQW

2.13 - 2.24

2.18 (1.42)

2681

3.2%

10.7%

10.4%

12.9%

14.8%

48.0%

,PSURYHGSUH
.±67(0
HGXFDWLRQDQG
WHDFKHU
GHYHORSPHQW

2.85 - 3.05

2.95 (1.52)

948

3.8%

21.5%

18.6%

16.0%

14.0%

26.1%

,PSURYHG
XQGHUJUDGXDWH
67(0
HGXFDWLRQ

2.94 - 3.06

3 (1.46)

2680

3.1%

20.7%

18.7%

19.2%

16.3%

22.0%

,PSURYHG
XQGHUJUDGXDWH
67(0
HGXFDWLRQ

4XHVWLRQ7RZKDWH[WHQWGLGWKH%URDGHU,PSDFWVDFWLYLWLHVLQWKHPRVWUHFHQWSURSRVDO\RXVXEPLWWHGWR16)DGGUHVVHDFKRIWKHIROORZLQJ"

2.34 - 2.53

2.44 (1.39)

950

3.8%

11.2%

12.5%

18.8%

18.2%

35.5%

,QFUHDVHG
SXEOLF
VFLHQWLILF
OLWHUDF\

2.48 - 2.59

2.54 (1.39)

2676

3.3%

11.5%

14.6%

20.0%

18.6%

32.0%

,QFUHDVHG
SXEOLF
VFLHQWLILF
OLWHUDF\

1.53 - 1.67

1.6 (1.12)

947

5.4%

4.2%

4.7%

8.7%

8.7%

68.4%

,QFUHDVHG
QDWLRQDO
VHFXULW\

1.58 - 1.67

1.63 (1.15)

2675

5.2%

4.6%

5.2%

8.1%

9.5%

67.4%

,QFUHDVHG
QDWLRQDO
VHFXULW\

1735
3.04 (1.41)

16.5%
16.3%
10.0%
7.2%
3.0%
1742
2.12 (1.31)
2.05 - 2.18

/LWWOHRUQRH[WHQW

6RPHH[WHQW

0RGHUDWHH[WHQW

*UHDWH[WHQW

9HU\JUHDWH[WHQW

1REDVLVWRMXGJH

7RWDO&RXQW

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFH
OLPLWIRUWKHPHDQ  

1

2

3

4

5

2.97 - 3.11

2.1%

19.6%

20.8%

21.4%

15.9%

20.2%

46.9%

3ULQFLSDO,QYHVWLJDWRU
DQG5HYLHZHU

'HYHORSPHQWRI
DJOREDOO\
FRPSHWLWLYH
67(0
ZRUNIRUFH

,QFUHDVHG
HFRQRPLF
FRPSHWLWLYH
QHVVRIWKH
8QLWHG6WDWHV

ϭϵϭ

3.22 - 3.34

3.28 (1.34)

1743

2.5%

23.5%

21.1%

25.1%

14.7%

13.1%

,QFUHDVHG
SDUWLFLSDWLRQRI
ZRPHQDQG
XQGHUUHSUHVHQWHG
PLQRULWLHVLQ67(0

1.91 - 2.03

1.97 (1.29)

1733

2.4%

6.6%

8.6%

13.8%

14.7%

53.8%

,QFUHDVHG
SDUWQHUVKLSV
EHWZHHQ
DFDGHPLDDQG
LQGXVWU\

2.14 - 2.28

2.21 (1.41)

1734

2.7%

10.6%

10.4%

14.5%

15.5%

46.4%

,PSURYHGSUH
.±67(0
HGXFDWLRQDQG
WHDFKHU
GHYHORSPHQW

2.96 - 3.09

3.02 (1.42)

1732

2.7%

20.3%

18.8%

21.0%

17.6%

19.7%

,PSURYHG
XQGHUJUDGXDWH
67(0
HGXFDWLRQ

2.52 - 2.66

2.59 (1.38)

1726

3.0%

11.7%

15.8%

20.6%

18.8%

30.1%

,QFUHDVHG
SXEOLF
VFLHQWLILF
OLWHUDF\

1.59 - 1.7

1.65 (1.16)

1728

5.1%

4.8%

5.5%

7.8%

10.0%

66.8%

,QFUHDVHG
QDWLRQDO
VHFXULW\

24.1%
18.1%
30.6%
5.9%
5.3%
2703
3.15 (1.22)

0RVW
$ERXWKDOI
6RPH
1RQH

1REDVLVWRMXGJH
7RWDO&RXQW

0($1 6WG'HY 

4

3

2

1

3.06 (1.22)

960

7.5%

7.4%

30.2%

17.5%

24.1%

13.3%

3.19 (1.22)

1743

4.1%

5.1%

30.8%

18.4%

24.2%

17.5%

0.56 (0.5)
0.54 - 0.58

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFHOLPLWIRUWKHPHDQ  

27.7%
38.2%
17.9%
16.2%
4176

,KDYHQRWVHUYHGDVDQ16)UHYLHZHU

,KDYHVHUYHGDVDQLQGLYLGXDOUHYLHZHURQDGKRF
EDVLVRQO\

,KDYHVHUYHGRQDUHYLHZSDQHORQO\

,KDYHVHUYHGDVERWKSDQHODQGDGKRFUHYLHZHU

7RWDO&RXQW

0

1

2

3

$OO

2700

7RWDO&RXQW



44.1%

1R

0

4XHVWLRQ

55.9%

<HV

1

ϭϵϮ

1263

12.8%

21.0%

66.2%

0.0%

5HYLHZHU2QO\

0.49 - 0.56

0.52 (0.5)

955

47.6%

52.4%

1755

29.3%

27.5%

43.3%

0.0%

3ULQFLSDO,QYHVWLJDWRUDQG5HYLHZHU

0.55 - 0.6

0.58 (0.49)

1745

42.2%

57.8%

3.1 - 3.19
2.98 - 3.14
3.13 - 3.25
7ZRVLGHGFRQILGHQFHOLPLWIRUWKHPHDQ  

4XHVWLRQ,QWKHPRVWUHFHQWSURSRVDO\RXVXEPLWWHGWR16)GLG\RXUEXGJHWLQFOXGHFRVWVDVVRFLDWHGZLWKDFWLYLWLHVWKDW\RXKDGLGHQWLILHGDV
UHODWHGWRWKH%URDGHU,PSDFWVFULWHULRQ"
3ULQFLSDO,QYHVWLJDWRU
$OO
5HYLHZHUDQG3ULQFLSDO,QYHVWLJDWRU
2QO\

16.0%

$OORUDOPRVWDOO

5

4XHVWLRQ:KDWSRUWLRQLIDQ\RIWKH%URDGHU,PSDFWVDFWLYLWLHVVSHFLILHGLQWKHPRVWUHFHQWSURSRVDO\RXVXEPLWWHGWR16)ZHQWEH\RQG
WKRVHDFWLYLWLHVDVVRFLDWHGZLWKGRLQJWKHUHVHDUFKDQGUHSRUWLQJWKHUHVXOWVWRRWKHUUHVHDUFKHUV"
3ULQFLSDO,QYHVWLJDWRU
$OO
3ULQFLSDO,QYHVWLJDWRUDQG5HYLHZHU
2QO\

2941
2.6 (0.87)
2.56 - 2.65

2WKHU16)
5HVRXUFHV
DYDLODEOHRQ
WKHZHE

1212
2.75 (0.84)

25.9%

30.2%

25.9%

2992

2.93
(0.86)

2.9 - 2.97

16)
*UDQW
3URSRVDO
*XLGH

13.8%

1.4%

19.6%

34.2%

31%

1245

3.1 (0.8)

3.05 3.15

6RPHZKDWXVHIXO

0RGHUDWHO\XVHIXO

9HU\XVHIXO

7RWDO&RXQW

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFH
OLPLWIRUWKHPHDQ
 

5HYLHZHU2QO\

'LGQRWXVH

1RWDWDOOXVHIXO

6RPHZKDWXVHIXO

0RGHUDWHO\XVHIXO

9HU\XVHIXO

7RWDO&RXQW

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFH
OLPLWIRUWKHPHDQ
 

2

3

4

1

2

3

4

2.68 - 2.81

10.6%

21.4%

18.2%

3.0%

46.8%

9.6%

19.8%

21.8%

5.0%

2.9%

1RWDWDOOXVHIXO

1

43.9%

15.1%

'LGQRWXVH

3.17 - 3.3

3.23 (0.87)

1227

25.7%

15.9%

9.6%

1.9%

46.9%

16)
3URJUDP
2IILFHU

3.09 - 3.18

3.14 (0.92)

2954

29.6%

19.3%

14.0%

3.3%

33.8%

2.61 - 2.87

2.74 (1.05)

1184

6.5%

6.7%

5.4%

3.4%

78.0%

ϭϵϯ

2WKHU16)
6WDII

2.53 - 2.67

2.6 (1.05)

2881

7.4%

8.3%

8.4%

5.4%

70.6%

2.06 - 2.3

2.18 (0.96)

1204

2.2%

5.3%

7.6%

5.8%

79.1%

0\
8QLYHUVLW\
,QVWLWXWLRQ

1.83 - 1.97

1.9 (0.92)

2925

1.7%

4.2%

8.4%

9.9%

75.8%

2.05 - 2.3

2.18 (0.95)

1203

1.9%

5.0%

7.0%

5.4%

80.7%

3URIHVVLRQDO
2UJDQL]DWLRQ
6RFLHW\

1.84 - 1.98

1.91 (0.91)

2925

1.4%

3.8%

7.6%

8.4%

78.8%

2.8 - 2.94

2.87 (0.85)

1205

12.6%

18.1%

15.5%

1.7%

52.0%

3HHUV

2.72 - 2.8

2.76 (0.87)

2928

13.3%

19.9%

21.0%

2.9%

42.9%

2.58 - 2.77

2.68 (0.94)

1208

7.5%

11.3%

10.9%

3.6%

3.03 - 3.41

3.22 (0.96)

863

6.0%

2.9%

1.9%

0.8%

88.4%

2WKHU3OHDVH
VSHFLI\EHORZ

)HHGEDFNIURP
16)RQ
SUHYLRXV
SURSRVDO V ,
VXEPLWWHG
66.7%

3.09 - 3.37

3.23 (1.02)

1795

6.6%

2.1%

1.8%

1.1%

88.4%

2.6 - 2.69

2.64 (0.93)

2937

12.1%

18.0%

20.7%

5.8%

43.4%

4XHVWLRQ$VDUHYLHZHUKRZXVHIXOZDVLQIRUPDWLRQ\RXREWDLQHGUHJDUGLQJWKH,QWHOOHFWXDO0HULWFULWHULRQIURPHDFKRIWKHIROORZLQJVRXUFHVLQDVVHVVLQJWKHSURSRVDOV
\RXUHYLHZHGGXULQJWKHSDVW\HDUV"
)HHGEDFNIURP
16)
2WKHU16)
16)
0\
3URIHVVLRQDO
16)RQ
*UDQW
5HVRXUFHV
2WKHU16)
2WKHU3OHDVH
$OO
3URJUDP
8QLYHUVLW\
2UJDQL]DWLRQ
3HHUV
SUHYLRXV
3URSRVDO
DYDLODEOHRQ
6WDII
VSHFLI\EHORZ
2IILFHU
,QVWLWXWLRQ
6RFLHW\
SURSRVDO V ,
*XLGH
WKHZHE
VXEPLWWHG

1729
2.51 (0.88)

4.0%

30.4%

27.4%

22.3%

1747

2.81
(0.88)

2.76 2.85

'LGQRWXVH

1RWDWDOOXVHIXO

6RPHZKDWXVHIXO

0RGHUDWHO\XVHIXO

9HU\XVHIXO

7RWDO&RXQW

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFH
OLPLWIRUWKHPHDQ
 

1

2

3

4

$OO
3.0%
11.5%
14.9%
17.6%
17.5%
12.3%
6.9%
5.1%
9.7%
1.6%
3018
3.94 (2.26)
3.86-4.02





















7RWDO

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFHOLPLWIRUWKHPHDQ  

3.04 - 3.14

3.09 (0.94)

1727

32.4%

21.8%

17.2%

4.3%

24.4%

16)
3URJUDP
2IILFHU

4XHVWLRQ7RWDOQXPEHURIVRXUFHVXVHG

2.46 - 2.57

8.8%

18.7%

24.2%

6.4%

41.8%

16.0%

3ULQFLSDO,QYHVWLJDWRU
DQG5HYLHZHU

2WKHU16)
5HVRXUFHV
DYDLODEOHRQ
WKHZHE

16)
*UDQW
3URSRVDO
*XLGH

1.66 - 1.82

1.74 (0.87)

1721

1.3%

3.4%

8.9%

12.8%

73.6%

ϭϵϰ

3.22-3.45

3.33 (2.11)

1263

1.5%

5.6%

3.4%

4.8%

7.6%

16.9%

20.6%

18.5%

18.1%

3.0%

5HYLHZHU2QO\

2.45 - 2.62

2.53 (1.05)

1697

8.0%

9.4%

10.5%

6.8%

65.4%

2WKHU16)
6WDII

0\
8QLYHUVLW\
,QVWLWXWLRQ

2.66 - 2.76

2.71 (0.87)

1723

13.8%

21.2%

24.8%

3.8%

36.4%

3HHUV

4.27-4.48

4.38 (2.26)

1755

1.7%

12.6%

6.3%

8.4%

15.6%

17.8%

15.5%

12.4%

6.7%

3.0%

2.58 - 2.68

2.63 (0.92)

1729

15.3%

22.7%

27.5%

7.3%

27.2%

)HHGEDFNIURP
16)RQ
SUHYLRXV
SURSRVDO V ,
VXEPLWWHG

3ULQFLSDO,QYHVWLJDWRUDQG5HYLHZHU

1.67 - 1.84

1.75 (0.85)

1722

1.0%

3.0%

8.0%

10.5%

77.5%

3URIHVVLRQDO
2UJDQL]DWLRQ
6RFLHW\

3.03 - 3.44

3.23 (1.08)

932

7.1%

1.4%

1.8%

1.3%

88.4%

2WKHU3OHDVH
VSHFLI\EHORZ

4.8%

30.1%

28.6%

23.4%

2975

2.81 (0.89)

2.78 - 2.85

1RWDWDOOXVHIXO

6RPHZKDWXVHIXO

0RGHUDWHO\XVHIXO

9HU\XVHIXO

7RWDO

0($1 6WG'HY 

7ZRVLGHG
FRQILGHQFHOLPLWIRU
WKHPHDQ  

1

2

3

4

16)*UDQW
3URSRVDO
*XLGH

12.5%

3.6%

24.5%

32.5%

26.8%

1236

2.94 (0.87)

2.89 - 2.99

5HYLHZHU2QO\

'LGQRWXVH

1RWDWDOOXVHIXO

6RPHZKDWXVHIXO

0RGHUDWHO\XVHIXO

9HU\XVHIXO

7RWDO

0($1 6WG'HY 

7ZRVLGHG
FRQILGHQFHOLPLWIRU
WKHPHDQ  

1

2

3

4



13.1%

'LGQRWXVH

2.61 - 2.76

2.69 (0.9)

1203

10.4%

19.5%

16.6%

5.0%

48.5%

2WKHU16)
5HVRXUFHV
DYDLODEOHRQWKH
ZHE

2.52 - 2.6

2.56 (0.89)

2926

9.3%

18.4%

21.9%

5.9%

44.6%

3 - 3.14

3.07 (0.94)

1207

21.3%

15.4%

11.5%

3.1%

48.7%

16)
3URJUDP
2IILFHU

2.96 - 3.04

3 (0.97)

2931

25.1%

18.3%

15.5%

4.8%

36.4%

ϭϵϱ

2.44 - 2.71

2.58 (1.08)

1177

5.1%

6.0%

5.2%

4.3%

79.4%

2WKHU16)
6WDII

2.4 - 2.55

2.47 (1.06)

2869

5.7%

7.4%

7.7%

6.0%

73.1%

1.93 - 2.16

2.04 (0.94)

1188

1.7%

4.7%

7.4%

7.2%

79.0%

0\
8QLYHUVLW\
,QVWLWXWLRQ

1.81 - 1.94

1.88 (0.91)

2902

1.7%

4.0%

9.0%

10.5%

74.8%

1.98 - 2.23

2.11 (0.95)

1191

1.6%

4.8%

6.6%

6.0%

81.0%

3URIHVVLRQDO
2UJDQL]DWLRQ
6RFLHW\

1.82 - 1.96

1.89 (0.9)

2906

1.3%

3.5%

7.8%

8.5%

78.8%

2.4 - 2.6

2.5 (0.98)
2.61 2.76

1184
2.68
(0.88)

5.7%

9.3%

10.6%

5.3%

69.0%

1195

9.7%

15.6%

17.7%

3.3%

53.6%

3HHUV

)HHGEDFNIURP
16)RQSUHYLRXV
SURSRVDO V ,
VXEPLWWHG

2.49 - 2.58

2.54 (0.95)

2.59 2.67

2907

2.63
(0.87)

10.2%

16.0%

19.8%

7.6%

46.4%

2912

10.4%

18.1%

22.1%

4.2%

45.2%

2.4 - 2.96

2.68 (1.22)

860

3.3%

1.6%

1.6%

2.2%

91.3%

2WKHU3OHDVH
VSHFLI\EHORZ

2.65 - 2.98

2.81 (1.16)

1823

4.2%

2.0%

2.2%

1.9%

89.7%

4XHVWLRQ$VDUHYLHZHUKRZXVHIXOZDVLQIRUPDWLRQ\RXREWDLQHGUHJDUGLQJWKH%URDGHU,PSDFWVFULWHULRQIURPHDFKRIWKHIROORZLQJVRXUFHVLQDVVHVVLQJWKH
SURSRVDOV\RXUHYLHZHGGXULQJWKHSDVW\HDUV"
2WKHU16)
)HHGEDFNIURP
16)*UDQW
16)
0\
3URIHVVLRQDO
5HVRXUFHV
2WKHU16)
16)RQSUHYLRXV 2WKHU3OHDVH
$OO
3URSRVDO
3URJUDP
8QLYHUVLW\ 2UJDQL]DWLRQ
3HHUV
DYDLODEOHRQWKH
6WDII
SURSRVDO V ,
VSHFLI\EHORZ
*XLGH
2IILFHU
,QVWLWXWLRQ
6RFLHW\
ZHE
VXEPLWWHG

15.5%
11.2%
5.9%
4.7%
9.6%
2.2%
3018
3.84 (2.31)
3.75-3.92













7RWDO

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFHOLPLWIRUWKHPHDQ  

2.91 - 3.02

2.97 (0.98)

18.2%

2.43 - 2.54

2.48 (0.87)



2.67 - 2.77

7ZRVLGHG
FRQILGHQFHOLPLWIRU
WKHPHDQ  

1724

16.6%

2.72 (0.9)

0($1 6WG'HY 

1723

27.7%



1739

7RWDO

8.5%

20.3%

13.0%

21.0%

9HU\XVHIXO

4

17.6%

18.3%



25.8%

0RGHUDWHO\XVHIXO

3

25.5%

6.0%

3.1%

34.1%

6RPHZKDWXVHIXO

2

6.5%

27.7%



5.6%

1RWDWDOOXVHIXO

1

41.8%

16)
3URJUDP
2IILFHU

$OO

13.5%

'LGQRWXVH

2WKHU16)
5HVRXUFHV
DYDLODEOHRQWKH
ZHE

4XHVWLRQ7RWDOQXPEHURIVRXUFHVXVHG

16)*UDQW
3URSRVDO
*XLGH

3ULQFLSDO
,QYHVWLJDWRUDQG
5HYLHZHU

1.71 - 1.87

1.79 (0.89)

1714

1.8%

3.4%

10.1%

12.9%

71.8%

0\
8QLYHUVLW\
,QVWLWXWLRQ

ϭϵϲ

3.10-3.34

3.22 (2.16)

1263

1.8%

5.7%

3.3%

3.4%

7.8%

14.0%

20.0%

19.8%

21%

3.0%

5HYLHZHU2QO\

2.34 - 2.52

2.43 (1.05)

1692

6.1%

8.4%

9.5%

7.2%

68.8%

2WKHU16)
6WDII

2.55 2.66

2.6 (0.87)

1717

10.8%

19.8%

25.2%

4.8%

39.3%

3HHUV

4.17-4.39

4.28 (2.32)

1755

2.5%

12.4%

5.7%

7.8%

13.6%

16.5%

16.9%

14.3%

7.3%

3.0%

3ULQFLSDO,QYHVWLJDWRU
DQG5HYLHZHU

1.68 - 1.85

1.77 (0.85)

1715

1.2%

2.6%

8.7%

10.3%

77.3%

3URIHVVLRQDO
2UJDQL]DWLRQ
6RFLHW\

2.5 - 2.6

2.55 (0.95)

1723

13.2%

20.6%

26.2%

9.1%

30.9%

)HHGEDFNIURP
16)RQSUHYLRXV
SURSRVDO V ,
VXEPLWWHG

2.7 - 3.11

2.9 (1.11)

963

5.0%

2.3%

2.8%

1.7%

88.3%

2WKHU3OHDVH
VSHFLI\EHORZ

7.9%
2.1%
0.7%
29.8%
4.8%
2852
5.91 (1.31)
5.85 - 5.97

(TXDOZHLJKWRQERWK

6RPHZKDWPRUHZHLJKWRQ%URDGHU,PSDFWV

0XFKPRUHZHLJKWRQ%URDGHU,PSDFWV

1REDVLVWRMXGJH

2WKHU3OHDVHH[SODLQLQFRPPHQWVHFWLRQ

7RWDO&RXQW

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFHOLPLWIRUWKHPHDQ  

4

2.5

1

37.6%
15.3%
2.2%
1.1%
2.4%
2.6%
2990
5.75 (1.29)
5.7 - 5.8

6RPHZKDWPRUHZHLJKWRQ,QWHOOHFWXDO0HULW

(TXDOZHLJKWRQERWK

6RPHZKDWPRUHZHLJKWRQ%URDGHU,PSDFWV

0XFKPRUHZHLJKWRQ%URDGHU,PSDFWV

1REDVLVWRMXGJH

2WKHU3OHDVHH[SODLQLQFRPPHQWVHFWLRQ

7RWDO&RXQW

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFHOLPLWIRUWKHPHDQ  

5.5

4

2.5

1

7

22.6%

6RPHZKDWPRUHZHLJKWRQ,QWHOOHFWXDO0HULW

5.5

5.63 - 5.85

5.74 (1.35)

1172

6.0%

40.5%

0.4%

2.5%

8.2%

19.5%

23.0%

5.93 - 6.07

6 (1.28)

1680

3.9%

22.3%

0.9%

1.8%

7.6%

24.8%

38.6%

ϭϵϳ

5.55 - 5.71

5.63 (1.39)

1251

2.2%

3.5%

1.6%

3.1%

17.6%

35.2%

5.77 - 5.89

5.83 (1.21)

1739

2.9%

1.6%

0.7%

1.6%

13.7%

39.3%




4XHVWLRQ,Q\RXURSLQLRQKRZPXFKZHLJKWVKRXOGUHYLHZHUVSODFHRQWKH,QWHOOHFWXDO0HULWFULWHULRQFRPSDUHGWRWKH
%URDGHU,PSDFWVFULWHULRQ"
3ULQFLSDO,QYHVWLJDWRU
$OO
5HYLHZHU2QO\
DQG5HYLHZHU
38.8%
36.9%
40.3%
0XFKPRUHZHLJKWRQ,QWHOOHFWXDO0HULW

32.2%

0XFKPRUHZHLJKWRQ,QWHOOHFWXDO0HULW

7

4XHVWLRQ%DVHGRQ\RXUH[SHULHQFHVDVDQ16)UHYLHZSDQHOPHPEHUGXULQJWKHSDVW\HDUVKRZPXFKZHLJKWGLGRWKHU
UHYLHZHUVW\SLFDOO\SODFHRQWKH,QWHOOHFWXDO0HULWFULWHULRQFRPSDUHGWRWKH%URDGHU,PSDFWVFULWHULRQ"
3ULQFLSDO,QYHVWLJDWRU
$OO
5HYLHZHU2QO\
DQG5HYLHZHU

1250
2.96 (1.39)

12.6%
35.5%
8.7%
9.9%
2983
2.93 (1.26)
2.88 - 2.98

$ERXWKDOI

6RPH

1RQH

'RQRWUHFDOO

7RWDO&RXQW

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFH
OLPLWIRUWKHPHDQ  

3

2

1

2.86 - 2.97

2.91 (1.17)

1733

6.6%

6.2%

39.1%

15.5%

22.0%

10.7%

6.2%
8.6%
7.1%
40.7%
17.8%
19.6%
2998
2.31 (1.16)
2.27 - 2.36

$OORUDOPRVWDOO

0RVW

$ERXWKDOI

6RPH

1RQH

'RQRWUHFDOO

7RWDO&RXQW

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFH
OLPLWIRUWKHPHDQ  

5

4

3

2

1

ϭϵϴ

2.29 - 2.46

2.37 (1.32)

1254

24.0%

21.3%

31.7%

5.5%

8.2%

9.3%

2.22 - 2.32

2.27 (1.03)

1744

16.4%

15.3%

47.2%

8.3%

8.8%

4.0%



4XHVWLRQ+RZPDQ\RIWKHSURSRVDOVWKDW\RXUHYLHZHGGXULQJWKHSDVW\HDUVLQFOXGHGFRVWVLQWKHEXGJHWWRVXSSRUW
JRDOVRUDFWLYLWLHVWKH3,KDGLGHQWLILHGDVUHODWHGWR%URDGHU,PSDFWV"
3ULQFLSDO,QYHVWLJDWRUDQG
$OO
5HYLHZHU2QO\
5HYLHZHU

2.87 - 3.04

14.4%

12.2%

30.6%

8.7%

17.0%

19.9%

0RVW

4

17.1%

13.4%

$OORUDOPRVWDOO

5




4XHVWLRQ+RZPDQ\RIWKHSURSRVDOVWKDW\RXUHYLHZHGGXULQJWKHSDVW\HDUVFRQWDLQHGVSHFLILF%URDGHU,PSDFWVJRDOV
DQGDFWLYLWLHVWKDWZHQWEH\RQGWKRVHDFWLYLWLHVDVVRFLDWHGZLWKGRLQJWKHUHVHDUFKDQGUHSRUWLQJWKHUHVXOWVWRRWKHU
UHVHDUFKHUV"
3ULQFLSDO,QYHVWLJDWRUDQG
$OO
5HYLHZHU2QO\
5HYLHZHU

4.1 - 4.15


12.9%

2.3%

0.5%

2.0%

3942

4.13 (0.76)

4.11 - 4.16



)DLU

3RRU

9HU\SRRU

1REDVLVWRMXGJH

Total Count

0($1 6WG'HY 

7ZRVLGHG
FRQILGHQFHOLPLW
IRUWKHPHDQ
 

3

2

1

3.94 - 4.04

3.99 (0.8)

958

1.5%

0.9%

3.1%

17.3%

52.0%

25.2%

3,V

3.85 - 3.96

3.91 (0.86)

944

8.7%

1.2%

4.2%

18.3%

45.8%

21.8%

5HYLHZHUV

3ULQFLSDO,QYHVWLJDWRU2QO\

4.22 - 4.3

4.26 (0.7)

1237

4.2%

0.1%

1.5%

8.9%

48.3%

36.9%

3,V

4.23 - 4.3

4.26 (0.7)

1254

1.4%

0.2%

1.5%

8.5%

49.9%

38.4%

5HYLHZHUV

5HYLHZHU2QO\

4.09 - 4.16

4.13 (0.77)

1747

0.6%

0.6%

2.5%

13.4%

50.3%

32.6%

3,V

4.1 - 4.17

4.14 (0.78)

1737

0.7%

0.6%

2.6%

12.8%

49.8%

33.4%

5HYLHZHUV

3ULQFLSDO,QYHVWLJDWRUDQG5HYLHZHU

3.7 - 3.76


1.7%
2.3%
3928

3.74 (0.92)

3.70 - 3.76


9HU\SRRU

1REDVLVWRMXGJH

7RWDO&RXQWV

0($1 6WG'HY 

7ZRVLGHGFRQILGHQFH
OLPLWIRUWKHPHDQ
 

1

3.73 (0.94)

3917

3.3%

2.2%

7.6%

7.2%

23.9%

25.2%

)DLU

3RRU

43.9%

2

43.9%

*RRG

4

19.1%

5HYLHZHUV

3

19.8%

([FHOOHQW

5

3,V

$OO

3.57 - 3.69

3.63 (0.92)

958

1.4%

2.2%

8.5%

28.7%

43.9%

15.3%

3,V

ϭϵϵ

3.49 - 3.62

3.56 (0.95)

942

8.4%

2.2%

10.1%

26.9%

39.3%

13.2%

5HYLHZHUV

3ULQFLSDO,QYHVWLJDWRU2QO\

3.78 - 3.88

3.83 (0.89)

1231

5.1%

1.1%

5.8%

23.0%

43.1%

21.9%

3,V

3.76 - 3.87

3.82 (0.92)

1247

2.5%

1.9%

6.5%

21.1%

46.0%

22.0%

5HYLHZHUV

5HYLHZHU2QO\

3.7 - 3.79

3.75 (0.93)

1739

0.9%

2.0%

7.5%

24.7%

44.3%

20.6%

3,V

3.7 - 3.79

3.74 (0.94)

1728

1.1%

2.3%

7.1%

24.3%

44.9%

20.3%

5HYLHZHUV

3ULQFLSDO,QYHVWLJDWRUDQG5HYLHZHU

4XHVWLRQ+RZZRXOG\RXUDWHWKLVOLVWDVJXLGDQFHRQWKH%URDGHU,PSDFWVFULWHULRQIRU3,VLQIRUPXODWLQJSURSRVDOV"DQGIRUUHYLHZHUVLQDVVHVVLQJSURSRVDOV"
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Question 12: To what extent did the Broader Impacts activities in the most recent proposal you submitted to NSF address each of the following?
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Analysis of Open-ended Questions
Institutional Support
In question 11, respondents were asked: What suggestions, if any, do you have for ways your
university/institution could do more to support PIs in their efforts to meet the NSF’s review criteria of
,QWHOOHFWXDO0HULW criterion? 658 suggestions were made. Themes are summarized in Table 1. (Multiple
themes were found in responses, so the total theme count is larger than the total count of responses. More
than 1,000 responses were recorded; however, only 658 contained actual suggestions. Those themes are
reflected below. All themes are included (none had less than five responses)).
7DEOH. What suggestions, if any, do you have for ways your university/institution could do more to
support PIs in their efforts to meet the NSF’s review criteria of Intellectual Merit criterion?
)UHTXHQF\
7KHPH
RI 
Institutions could hire/develop qualified, knowledgeable and discipline-specific staff in
grant offices or establish a grants office if none already.

161

Institutions could provide pre-submission review and feedback on proposals.

104

Institutions could coordinate proposal-writing mentoring programs.

96

Institutions could organize workshops, training, and seminars on Intellectual Merit and
grant writing.

83

Institutions could provide examples and sample documents of local successful
proposals.

77

Institutions could provide and raise awareness of infrastructural support (equipment,
labs, library services, data management, and administrative support).

66

Institutions could provide guidance on NSF’s technical requirements for submission.

52

Institutions could organize seminars with NSF staff to train both principal investigators
and staff in grants offices.

52

Institution could provide matching and/or additional funds for postdoctoral fellows, coprincipal investigators, equipment, travel, etc.

50

Institutions could provide education and guidance on the substance of the Intellectual
Merit criterion.

49

Institutions could reduce teaching loads or offer teaching release.

45

Institutions could provide support and/or seed grants to develop preliminary results.

37

Institutions could promote collaboration between departments and institutions.

28

Institutions could reduce bureaucracy in the proposal review process.

20

Institutions could provide financial and training support for interns, students, and
postdoctoral fellows to assist principal investigators.

17

Institutions could reallocate some of the indirect/overhead costs to principal
investigator research efforts.

15
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Institutions could assist in cost analysis and budgeting for research proposals.

12

Institutions could reward principal investigators/departments with successful NSF
proposals.

12

Institutions could lower the overhead rate.

7

In question 11, respondents were also asked: “What suggestions, if any, do you have for ways your
university/institution could do more to support PIs in their efforts to meet the NSF’s review criteria of
%URDGHU,PSDFWV criterion?” 936 suggestions were made. Themes are summarized in Table 2. (Multiple
themes were found in responses, so the total theme count is larger than the total count of responses. More
than 1,000 responses were recorded; however, only 936 contained actual suggestions. Those themes are
reflected below. All themes are included (none had less than four responses)).
7DEOH What suggestions, if any, do you have for ways your university/institution could do more to
support PIs in their efforts to meet the NSF’s review criteria of Broader Impacts criterion?
)UHTXHQF\
7KHPHV
RI 
Institutions could develop, create, coordinate, and publicize institutional or other
programs and partnerships for Broader Impacts activity opportunities.

319

Institutions could provide well-trained staff to help proposers plan and write-up Broader
Impacts activities.

267

Institutions could provide general support for Broader Impacts Activities

137

Institutions could coordinate mentoring both on a peer level and an expert level for
Broader Impacts activities.

137

Institutions could provide examples, sample documents, and best practices of successful
and unsuccessful Broader Impacts activities.

109

Institutions could promote collaboration among principal investigators, departments,
institutions and communities.

68

Institutions could conduct an internal review of proposals to ensure compliance with all
requirements and provide informative feedback.

52

Institutions could reduce principal investigator’s work load to enable more time for
Broader Impacts activities.

51

Institutions could provide guidance on integrating Broader Impacts activities with
research projects.

50

Institutions could provide seed, continuing, matching, or additional funds for Broader
Impacts activities, postdoctoral fellows, equipment, travel, etc.

41

Institutions could provide rewards to principal investigators with successful Broader
Impacts activities (tenure, promotion) and/or could acknowledge Broader Impacts
proposal efforts.

34

Institutions could improve communication with NSF to clarify expectations, etc.

28

Prepared by SRI International

Page 175

ϮϬϲ

Appendix E: Survey of Principal Investigators and Reviewers

Review of Merit Review Criteria

Institutions could take primary responsibility for Broader Impacts activities.

26

Institutions could return some of the indirect/overhead costs to principal investigators
and/or institute other cost-sharing mechanisms.

14

Institutions could share responsibility for Broader Impacts activities with the principal
investigator.

14

Institutions could issue institution-wide Broader Impacts missions, goals, and strategies
and provide statements of support in proposals.

11

Institutions could assist in cost analysis and budgeting for proposals on Broader Impacts
activities.

10

Institutions could simplify and reduce bureaucracy in the review process.

9

Institutions could lower the overhead rate.

4


Improving Guidance
Question 24 asked respondents:³What suggestions, if any, would you offer to improve the guidance NSF
provides to PIs and reviewers in Grant Proposal Guide regarding the merit review criterion of Intellectual
Merit?” 694 suggestions were made. Themes are summarized in Table 3. (Multiple themes were found in
responses, so the total theme count is larger than the total count of responses. More than 1,000 responses
were recorded; however, only 694 contained actual suggestions. Those themes are reflected below. All
themes are included (none had less than four responses)).
7DEOH What suggestions, if any, would you offer to improve the guidance NSF provides to PIs and
reviewers in Grant Proposal Guide regarding the merit review criterion of Intellectual Merit?
)UHTXHQF\
7KHPHV
RI 
Guidance should clarify the definition, importance, and expectations for each Intellectual
Merit criterion potential consideration and the use of the considerations as a check list.

125

Guidance should provide examples and best practices of proposals with strong/weak
Intellectual Merit activities.

86

Guidance should provide more structure for reviewers, and reviewers should be held
accountable for reading and following the guidance.

84

Guidance should clarify what constitutes transformative research – definition is vague and
broadly interpreted.

68

Guidance should ensure organized and well-conceived proposals with clear objectives,
definitions, methodology, and evaluation.

53

Guidance should clarify what, if any, flexibility exists in the application of the Intellectual
Merit criterion for difference disciplines, institutions, and proposal types.

48

Guidance should emphasize importance of transformative research.

46

Guidance should clarify the difference and relative weights between the Intellectual Merit
criterion and the Broader Impacts criterion.

43
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Guidance should reduce emphasis on sufficient access to resources – it is difficult to judge
and/or biased against smaller institutions/new principal investigators.

42

Guidance should emphasize the importance of the research itself.

40

Guidance should reduce/eliminate emphasis on transformative research – it is difficult to
judge and/or biased against incremental work.

39

Guidance should clearly define what qualifies as “proposer qualifications” and how it
should be considered.

38

Guidance should emphasize/clarify sufficient access to resources and feasibility of
proposed Intellectual Merit (time, risk, budget, and preliminary data).

38

Guidance should reduce emphasis on the quality of prior research and principal
investigator qualifications – creates bias against new principal investigators.

26

NSF should simplify/consolidate the guidelines in general.

22

Guidance should encourage principal investigators to present better linkages between their
Intellectual Merit activities and their Broader Impacts activities.

22

Guidance should require literature reviews to show principal investigator understanding of
prior knowledge and best practices.

21

Guidance should require shorter, more succinct proposals.

13

Guidance should provide links to training resources.

9

Guidance should delineate a clear a quantitative review process of proposals and reports
including scoring/ranking details.

8

Guidance should delineate a clear resubmission process where prior reviewer’s comments
are given to future reviewer.

5

Question 24 asked respondents:³What suggestions, if any, would you offer to improve the guidance NSF
provides to PIs and reviewers in Grant Proposal Guide regarding the merit review criterion of Broader
Impacts?” 940 suggestions were made. Themes are summarized in Table 3. (Multiple themes were found
in responses, so the total theme count is larger than the total count of responses. More than 1,000 responses
were recorded; however, only 940 contained actual suggestions. Those themes are reflected below. All
themes are included.
7DEOH What suggestions, if any, would you offer to improve the guidance NSF provides to PIs and
reviewers in Grant Proposal Guide regarding the merit review criterion of Broader Impacts?
)UHTXHQF\
7KHPH
RI 
Guidance should provide specific examples of proposals with strong or weak Broader
Impacts statements.

213

Guidance should clarify the definition, importance, and expectations for the Broader
Impacts criterion.

167
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Guidance should address the application of the Broader Impacts criterion to different types
of proposals (SBIR, social science, high-risk, etc.).

118

Guidance should instruct reviewers to take Broader Impacts seriously and provide
consistent, fair reviews.

80

Guidance should clarify if all the Broader Impacts potential considerations must be
addressed.

78

Guidance should emphasize/clarify societal benefits.

77

Guidance should clarify that Broader Impacts is not as important as Intellectual Merit.

74

Guidance should emphasize/clarify advancement of knowledge and STEM
education/training.

70

Guidance should discourage “lip-service” answers.

69

Guidance should clarify the of each potential consideration under the Broader Impacts
criterion.

67

Guidance should expand the Broader Impacts topics to include commercialization, policy,
environment, etc.

63

Guidance should clarify the difference and relative weights between the Intellectual Merit
criterion and the Broader Impacts criterion.

52

Guidance should emphasize/clarify broad dissemination of research findings.

49

Guidance should ensure organized and well-conceived proposals w/ clear objectives,
definitions, budget, methodology, and evaluation.

46

Guidance should clarify that Broader Impacts activities must go beyond principal
investigator's normal activities/audience.

42

Guidance should reduce emphasis on participation of underrepresented groups.

38

Guidance should emphasize/clarify/expand broadening participation of underrepresented
groups.

36

Guidance should emphasize feasibility and long-term sustainability of the proposed
Broader Impacts and ensure sufficient resources to complete Broader Impacts.

34

Guidance should separate the review process for Intellectual Merit vs. Broader Impacts.

32

Guidance should clarify that Broader Impacts activities do not have to be innovative; PIs
already do most Broader Impacts activities as part of their job.

31

Guidance should encourage aggregation of Broader Impacts activities.

30

Guidance should direct principal investigators to integrate Broader Impacts activities with
their Intellectual Merit activities.

29

Improve guidance by simplifying guidelines by better delineating or consolidating bullets.

26

Guidance should institute a minimum page requirement and budget expectations for
Broader Impacts activities.

24

Guidance should include as a potential consideration – evaluation of the principal
investigator’s prior Broader Impacts work.

18
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Guidance should reduce emphasis on advancing knowledge and STEM education/training.

17

Guidance should emphasize/clarify enhancement of infrastructure.

16

Guidance should reduce emphasis on societal benefits.

16

Guidance should clarify that Broader Impacts criterion is as equally important as
Intellectual Merit criterion.

15

Guidance should establish a quantitative metric. 

15

Guidance should reduce emphasis on enhancing infrastructure.

12

Guidance should reduce emphasis on dissemination of research findings.

11

Guidance should require literature reviews to show principal investigator’s understanding
of prior knowledge and best practices.

6


Additional Comments
Question 26 asked respondents: “If you have any additional comments including suggested improvements
to NSF’s Merit Review criteria or related issues, please provide them below”. 840 comments were
received. Multiple themes could appear in one comment. All themes are presented.
7DEOH If you have any additional comments including suggested improvements to NSF’s Merit Review
criteria or related issues, please provide them below
)UHTXHQF\
7KHPH
RI 
NSF should ensure a fair, thorough, evidence-based, and consistent review with feedback.

129

NSF should recruit reviewers that are qualified to evaluate merit; Select discipline-specific,
experienced and diverse background experts.

76

NSF should emphasize the greater importance of Intellectual Merit; Broader Impacts is not
as important (at most a tiebreaker).

75

Current criteria results in a bias against new, small, teaching, rural or homogenous
principal investigators/institutions in favor of insiders and big names. NSF should ensure
no conflicts of interest.

75

NSF should clarify the definition and expectations for Broader Impacts criterion’s potential
considerations.

74

NSF should evaluate project outcomes against proposed Intellectual Merit/Broader Impacts
activities to ensure compliance; NSF should reward successful principal investigators.

73

NSF should tailor criteria/review to different disciplines, proposals, and institutions

66

Principal investigators lack the knowledge, time, or resources to do Broader Impacts
activities plus research; Too much time spent on proposals and reporting.

56

Principal investigators pay lip service to Broader Impacts; Too many boilerplate, politically
correct responses.

55

NSF should clarify the definition and expectations for Intellectual Merit criterion’s

48
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potential considerations.
NSF should revise templates and provide technical guidance (page/submission limits,
separate sections and budget).

46

NSF should emphasize principal investigator qualifications (prior research, publications,
and patents).

44

NSF should eliminate or significantly reduce Broader Impacts; NSF should only support
fundamental science.

42

NSF should clarify the difference and relative weights between the Merit Review criteria.

38

NSF should create a separate principal investigator appeal and resubmission mechanism;
Allow PIs to rate the quality of reviewers.

36

NSF should encourage greater Intellectual Merit/Broader Impacts role for institutions or
NSF; More internal review, integrate with existing activities, seed funds for preliminary
data, etc.

35

NSF should emphasize importance of Broader Impacts - It is often overlooked and not
given much weight.

34

NSF should separate the review process for Intellectual Merit vs. Broader Impacts; there
should be separate RFP/funding for Broader Impacts.

34

Improve communications between NSF, principal investigators, and reviewers (forums,
chats, site visits).

33

NSF should establish a mechanism to fairly reconcile differences and dominant/minority
opinions.

32

NSF should provide training resources for principal investigator/reviewer development
(workshops, seminars, training, panel rotations).

29

NSF should improve feedback memory of previous reviews; Resubmissions are often
rejected despite including prior reviewer feedback.

28

NSF should emphasize transformative research – too much safe research supported.

26

NSF should provide accessible, specific examples of proposals with strong/weak
Intellectual Merit/Broader Impacts.

25

It is difficult to evaluate proposed Intellectual Merit/Broader Impacts or predict Intellectual
Merit/Broader Impacts outcomes; Broader Impacts is subjective and outside principal
investigator control.

25

More, continuous or matching NSF funding needed for both Intellectual Merit and Broader
Impacts.

24

NSF should give reviewers need more flexibility, time, compensation and resources (or less
load) to provide informative feedback.

23

NSF should reduce emphasis on transformative research and eliminate bias against basic,
incremental research.

21

NSF should ensure organized and well-conceived proposals with clear objectives,

21
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definitions, methodology, and evaluation.
NSF should institute more quantitative review of Intellectual Merit/Broader Impacts
(metrics, scores, rubrics, rankings).

20

NSF should emphasize science, technology, engineering and math education, career
development and underrepresented group participation.

19

NSF should account for long-term outcomes and changes from original proposal in
reporting; Do not micromanage project.

19

NSF should clarify that Broader Impacts activities do not have to be innovative; Principal
investigators already do most Broader Impacts activities as part of their job.

19

NSF should expedite the review process to provide time for principal investigators to revise
and resubmit.

18

NSF should conduct a study on effectiveness of merit review process and impacts of NSF
funded research.

16

NSF should conduct dual-disclosure or double-blind reviews to ensure accountability.

15

NSF should reduce emphasis on principal investigator qualifications and access to
resources.

14

NSF should establish balance between in-person panel reviews and mail-in reviews.

14

NSF should add an international or external review panel to review proposals and reports.

14

NSF should explicitly disclose amount of NSF funds available – Clarify amounts available
by proposal, institution and discipline.

13

NSF should broaden Intellectual Merit/Broader Impacts to include more disciplines,
activities, and impacts.

13

NSF should simplify the guidelines; Consolidate/cut certain parts of the criteria.

13

NSF should provide user-friendly guidance on the proposal review process and system.

12

NSF should address PD/PO/reviewer terms to ensure consistency of reviews (term limits).

12

NSF should clarify the weighting of potential considerations.

11

NSF should provide guidance on integrating Broader Impacts activities with Intellectual
Merit; Broader Impacts and Intellectual Merit often unrelated.

11

NSF should clarify/expand what qualifies under science, technology, engineering, and
math education and training and underrepresented group participation.

10

NSF should increase the award rate by rewarding multiple small grants over few large
ones.

9

NSF should emphasize societal benefits, broad dissemination and contributions to
infrastructure.

9

NSF and current criteria need fundamental change (mission, criteria overhaul).

9

NSF should emphasize feasibility and long-term sustainability of the proposed Broader
Impacts; Ensure sufficient resources to complete Broader Impacts.

8
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NSF should emphasize interdisciplinary research.

7

NSF should clarify what qualifies for transformative Intellectual Merit/Broader Impacts
and balance of that with incremental.

7

NSF should set data/reporting requirements to better evaluate project outcomes; Limit
requirements due to costs/time.

7

NSF should encourage greater collaboration between departments, institutions and nations.

7

NSF should clarify that Broader Impacts activities must go beyond principal investigator's
normal activities/audience; Emphasize innovative or transformative Broader Impacts.

6

NSF should clarify what activities qualify as benefits to society and outreach.

4

NSF should reduce emphasis on science, technology, engineering, and science education
and training and underrepresented group participation.

3

NSF review should emphasize timeliness of proposed research.

2

NSF should emphasize literature reviews to show principal investigator understanding of
prior knowledge and best practices.

2

Intellectual Merit/Broader Impacts is primarily the responsibility of the principal
investigator; Institutions/NSF should not interfere.

1
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Responses accompanying “other” choices to close-ended questions.
Question 5 asked:³In preparing the proposal(s) you submitted to NSF during the past 2 to 3 years, how
useful was information you obtained regarding the Intellectual Merit criterion from each of the following
sources?” 238 respondents choose “Other – please specify below”; however, more than 350 comments
were received. Table 6 displays the common themes and frequencies from the 244 comments addressing
sources of information. (The remaining comments had nothing to do with the question.)
7DEOH Other sources of information regarding the Intellectual Merit criterion.
7KHPH
)UHTXHQF\ RI 
Serving as a reviewer/panel member

92

Special NSF training/conferences/site visits

41

Myself/professional expertise and experience

39

Reading successful proposals

32

Colleagues (i.e., Department Chairs, Advisor, etc.)

7

Blogs, Google searches, the Internet in general

7

Literature

6

Books

6

Previous reviewer comments on my proposals

6

Program solicitation

3

Other government officials (outside NSF)

3

Professional grant writer

1

Question 6 asked: “In preparing the proposal(s) you submitted to NSF during the past 2 to 3 years, how
useful was information you obtained regarding the Broader Impacts criterion from each of the following
sources?” 245 respondents choose “Other – please specify below”; however, 300 comments were received.
Table 7 displays the common themes and frequencies of common themes from the 212 comments
addressing sources of information. (The remaining comments had nothing to do with the question.)
7DEOH Other sources of information regarding the Broader Impacts criterion.
7KHPH
)UHTXHQF\ RI 
Serving as a reviewer/panel member

96

NSF training/workshops

32

Reading successful proposals

31

Colleagues (i.e., Department Chairs, Advisor, etc.)

14

Myself/professional expertise and experience

13

Program solicitation

9

Blogs, the Internet in general

8
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Books

4

Local outreach coordinators/stakeholders

4

Other government officials (outside NSF)

3

Literature

3

Professional Grant Writers/Consultant

2

Question 8 asked: “Based on your experiences submitting proposals to NSF during the past 2 to 3 years,
how much weight did reviewers place on the Intellectual Merit criterion compared to the Broader Impacts
criterion in the NSF review process?”55 respondents choose “Other – please explain in comment section”.
426 comments were received. 189 of those comments did not address the topic of the question. The 175
on-topic comments’ themes are summarized in Table 8.
7DEOH Principal Investigator’s “other” weights reviewers placed on the criteria.
7KHPHV
)UHTXHQF\ RI 
Reviewers currently ignore Broader Impacts, used an excuse to
reject proposals, treated as an afterthought, and/or check box

81

Depended on program/proposal

78

Broader Impacts was used as a tiebreaker

17

All weight was placed on Broader Impacts

8

Question 9 asked: In your opinion, how much weight should reviewers place on the Intellectual Merit
criterion compared to the Broader Impacts criterion when evaluating proposals in subject areas such as
yours? 89 respondents choose “Other – please explain in comment section”. 424 comments were received.
164 of which did not address the topic of the question. The 260 on-topic comments’ themesare
summarized in Table 9.
7DEOH Principal Investigator’s “other” weights reviewers should be placed on the criteria.
7KHPH
)UHTXHQF\ RI 
Depends on program/proposal

90

All weight should be placed in Intellectual Merit

74

Without strong Intellectual Merit, there can be no Broader
Impacts

52

Broader Impacts criteria Unclear/Misunderstood

43

Specific numbers (average 80% Intellectual Merit, 20%
Broader Impacts)

9
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Question 16 asked: “As a reviewer, how useful was information you obtained regarding the Intellectual
Merit criterion from each of the following sources in assessing the proposals you reviewed during the past
2 years?” 208 respondents choose “Other – please specify below”; however, more than 282 comments
were received. Table 10 displays the common themes and frequencies of these themes from the 216
comments addressing sources of information. (The remaining comments had nothing to do with the
question.)
7DEOH Other sources of Intellectual Merit information.
7KHPH

)UHTXHQF\ RI 

Myself/professional expertise and experience

78

Serving as a reviewer/panel member

42

Solicitation for review information

41

Literature

37

Other government organizations

10

Colleagues 

9

Other principal investigator info/citations

8

Blogs, Google searches, the Internet in general

6

Previous reviewer comments on my proposals

5

Question 17 asked: “As a reviewer, how useful was information you obtained regarding the Broader
Impacts criterion from each of the following sources in assessing the proposals you reviewed during the
past 2 years?” 188 respondents choose “Other – please specify below”; however, 212 comments were
received. Table 11 displays the common themes and frequencies of common themes from the 135
comments addressing sources of information. (The remaining comments had nothing to do with the
question.)
7DEOH Other sources of Broader Impacts information.
7KHPHV

)UHTXHQF\ RI 

Serving as a reviewer/panel member

49

Myself/professional expertise and experience

41

Solicitation for review information

31

Reading Successful Proposals

12

Blogs, Google searches, the Internet in general

6

Colleagues

3

Books

2
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Question 18 asked: “Based on your experiences as an NSF review panel member during the past 2 years,
how much weight did other reviewers typically place on the Intellectual Merit criterion compared to the
Broader Impacts criterion?” 66 respondents choose “Other – please specify below”; however, 169
comments were received. Table 12 displays the common themes and frequencies of common themes from
the 94 comments directly address how reviewers weighted the criteria. (The remaining comments had
nothing to do with the question.)
7DEOH Other weighting of the criteria by reviewers.
7KHPH

)UHTXHQF\ RI 

Depended on program/proposal

44

Broader Impacts was used as a tiebreaker/disqualifier

40

Broader Impacts was extensively considered

5

Placed the most weight on the Principal Investigator’s
qualifications

4

Question 19 asked: “In your opinion, how much weight should reviewers place on the Intellectual Merit
criterion compared to the Broader Impacts criterion?”50 respondents choose “Other – please explain in
comment section”. 382 comments were received. 153 of which did not address the topic of the question.
The 229 on-topic comments’ themesaresummarized in Table 13.
7DEOH Reviewers’ responses of other weightings of Merit Review criteria reviewers should
place.
7KHPH
)UHTXHQF\ RI
 
Depended on program/proposal
88
Without strong Intellectual Merit, there can be no Broader
Impacts

62

All weight should be placed on Intellectual Merit

55

Broader Impacts should be used as “tie breaker”/ reason to
decline

17

Specific numbers (avg. 75% Intellectual Merit)

12
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June 14, 2011

7R Kim Silverman, National Science Board Office (NSBO)
Joanne Tornow, National Science Foundation (NSF)
)URP Rachel Parker, Science and Technology Policy Institute (STPI)
&& Sallie Keller, STPI

 6XEMHFW Merit Review Task Force: Stakeholder Input Analysis Findings 

In support of a larger study being conducted by the National Science Board’s Merit
Review Task Force, the NSBO asked STPI to provide an analysis of responses to a public
Request for Information (RFI) related to the Merit Review Criteria of the NSF.
STPI coded and analyzed the responses to five open-ended questions in the RFI
using content analytic methods to refine the key themes emergent throughout the data.
The outcomes of the analysis for each question in the RFI are enclosed in the attached
report. The analysis includes a section that briefly highlights the overlap between the
responses collected through the RFI and the goals laid out by Congress in the
reauthorization of the America COMPETES Act.
There were several limitations to analyzing the data gathered from responses to the
RFI. Notably, the lack of structure in the open-ended questions appears to have led
respondents’ answers to stray significantly from the question(s) asked. Also, STPI was
not provided the data in its original format. The data were pre-divided into unique
responses for each of the five questions, and our analysis was based on this division.
However, the data showed there may be instances in which a single respondent’s answers
may have been divided inaccurately across more than one response. Similarly, more than
one individual’s response may have been included in what appears to be a unique
response.
Despite these limitations, the data reveal trends that may provide support to the Task
Force, the larger Board, and the NSF more broadly.
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([HFXWLYH6XPPDU\
The IDA Science and Technology Policy Institute (STPI) analyzed data compiled
from responses to a Request for Information (RFI) solicited by the National Science
Board’s Task Force on Merit Review Criteria. A summary of our findings, arranged in
the order of the five questions posed by the RFI, follows.
Question 1 (What do you see as the strengths and weaknesses of each criterion?)
responses were generally positive with regard to the Intellectual Merit criterion, while
responses regarding the Broader Impacts criterion were mixed. Many respondents stated
that Intellectual Merit should be an important part of the NSF review of proposals, while
fewer respondents stated Intellectual Merit was not important at all. More respondents
stated that Broader Impacts should be an important part of the NSF review of proposals
than stated that it was an unimportant component or had no effect on society, but by a
smaller margin. Overall, respondents reported they felt the definition of Intellectual Merit
was strong, but that the definition for Broader Impacts could be clearer. Responses about
both the Intellectual Merit and Broader Impacts criteria indicated a need for additional
reviewer training and implementation, but the number of such responses was higher with
respect to the Broader Impacts criterion.
Question 2 (What changes, if any, would you like to see made to the Merit Review
criteria?) responses indicated a strong desire for changed to the Broader Impacts
criterion. Fewer respondents desired changes to the Intellectual Merit criterion. More
than four times as many respondents recommended changes to the Broader Impacts
criterion as recommended leaving it unchanged, while approximately twice as many
respondents recommended changes to the Intellectual Merit criterion as recommended
leaving it unchanged.
Question 3 (What role should the institution play to ensure that the intellectual
merit and broader impacts in NSF proposals can be realized?) responses were
considerably diverse. Half of the respondents offered actions their home institution might
take, one quarter suggested potential actions of the NSF, and one quarter were ambiguous
as to which organization was being discussed. The majority of respondents stated that the
home institution should increase support for broader impacts by establishing institutional
mechanisms for those activities, increasing financial or in-kind support, or encouraging
involvement in broader impacts through changes in value systems and incentives.
Respondents who interpreted the question with respect to the NSF wrote in terms of
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keeping or changing the merit review criteria, reiterating points largely already covered
in their responses to the preceding question.
In response to Question 4 (What impact, if any, has NSF’s two review criteria had
on how you think about developing your research projects?), a greater number of
respondents reported that the Broader Impacts criterion had an effect on their research
than did respondents for the Intellectual Merit criterion. Respondents wrote about the
Broader Impacts criterion almost three times as often as they wrote about the Intellectual
Merit criterion. Both positive and negative effects were identified for each criterion.
Approximately one-half the respondents found the impact of Broader Impacts on the
development of their research projects to be positive and one-half found it to be either
neutral or negative. The majority of respondents were positive about the impact of
Intellectual Merit and no respondents reported a negative impact. A substantial number of
respondents said that the Broader Impacts criterion had no effect on the conduct of their
research. A little less than half of the respondents who reported that broader impacts had
no influence said it was because it was not taken seriously; these respondents paid “lip
service” to the criterion in their grant applications, but it had no effect on how they
performed their research projects. Approximately one-third of those who said the Broader
Impacts criterion had no influence explained that they already engage in broader impacts
activities and would continue to do so with or without the mandate of the criterion. The
remainder of the responses either did not understand what the Broader Impacts criterion
entailed or found the reviews of their proposals inconsistent, leading them to be unsure
how to apply the criterion to their research; or felt that they were unable to engage in
broader impacts activities due to their scientific field or lack of funding.
Question 5 (Any other comments?) responses were so diverse that no major themes
emerged; however, many responses were similar in that they provided suggestions for
change.
Although the bulk of STPI’s analysis focuses on respondents’ answers to the
specific questions, the following general attitudes emerged:
x

Satisfaction with the Intellectual Merit criterion.

x

Appreciation of the conceptual value of the Broader Impacts criterion.

x

Frustration with the implementation of the Broader Impacts criterion.

x

Dissatisfaction with processes surrounding proposal reviews.

In general, respondents paid far more attention to the Broader Impacts criterion than
to the Intellectual Merit criterion in their responses across the RFI.
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The National Science Board Office (NSBO) asked the IDA Science and Technology
Policy Institute (STPI) to provide an analysis of responses to a public Request for
Information (RFI) related to the Merit Review Criteria of the National Science
Foundation. The RFI is in support of a larger study being conducted by the National
Science Board’s Merit Review Task Force. The RFI contained the following five openended questions:
1. What do you see as the strengths and weaknesses of each criterion?
2. What changes, if any, would you like to see made to the Merit Review
criteria?
3. What role should the institution play to ensure that the intellectual merit and
broader impacts in NSF proposals can be realized?
4. What impact, if any, has NSF’s two review criteria had on how you think
about developing your research projects?
5. Any other comments?
The table below provides the numbers of unique responses STPI received for each
of the five questions (Table 1).
Table 1. Number of Unique Responses
Question Number

Number of Responses

Question 1

445

Question 2

477

Question 3

362

Question 4

380

Question 5

282

STPI used content analytic methods to code and classify the data according to the
themes present throughout the responses. STPI analyzed the responses using QSR
International’s NVivo qualitative data management software program. The coding
process was iterative and inductive. Data were grouped into themes to allow for more
detailed analysis. For each set of responses the codes were applied allowing for the data
to be refined, and the nuances drawn out. It is possible for one respondent to have
discussed several themes throughout one response to any given question. In such cases, to
fully understand the nuances of the respondent’s answer to a question, more than one
code would have been applied. Numbers of unique responses, and whether the codes
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applied were mutually exclusive or not, are included for each figure to reinforce this
point.
The codebook containing a glossary of the codes developed, including brief
explanations and sample quotes for each code, appears in Appendix A. Appendix B
includes a complete list of quotations for a selection of salient themes running through
the responses.

4XHVWLRQ:KDWGR\RXVHHDVWKHVWUHQJWKVDQGZHDNQHVVHVRIHDFK
FULWHULRQ"
Responses to this question were coded separately for each criterion (Figure 1).
Some respondents, however, did not address both criteria in their responses. Sixty-two
respondents did not address Intellectual Merit, and 28 respondents did not address
Broader Impacts.

Broader Impacts

Intellectual Merit

Figure 1. Was the response about the criteria positive, negative, or mixed? (Codes are
mutually exclusive; data represent 445 unique responses)
Positive

232

Mixed

102

Negative

22

Unclear

27

Positive

78

Mixed

181

Negative

113

Unclear

45
0

50

100

150

200

250

Responses

Responses were first assessed on whether they referred to the Intellectual Merit or
the Broader Impacts criterion, and whether the statement was an overall positive,
negative, or mixed (containing both positive and negative sentiments) sentiment. If the
response was referring to a specific criterion but it was not clear whether the respondent
was stating something positive or negative, the response was coded as unclear.
x

Over half (232 responses, 52%) of the respondents had positive sentiments
towards the Intellectual Merit criterion, 102 had mixed sentiments (23%), and
only 22 respondents had negative sentiments (5%).
2
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x

For the Broader Impacts criterion, 78 respondents (18%) had positive
sentiments, 181 had mixed sentiments (41%), and 113 had negative sentiments
(25%).

Following this initial coding, the responses were then assessed on the specific
strengths and weaknesses identified for each criterion.
Figure 2. What are the strengths and weaknesses of the Intellectual Merit criterion? (Codes
are not mutually exclusive; data represent 383 unique responses)

IM Strengths

Scientific Merit is Important

147

Definition is Strong

71

Review Process Strong

17

Other

5

Definition is Poor

40

IM Weaknesses

Review Process Flawed

34

Qualification Bias

18

Too Conservative

11

Unrealistic Expectations with Respect to Transformative
Research

9

Other

14
0

20

40

60

80

100

120

140

160

Responses

When addressing the Intellectual Merit criterion (Figure 2),
x

The most commonly heard theme is that VFLHQWLILFPHULWLVLPSRUWDQW to
consider and is thus a strength of the criterion (147 responses, 38%).

x

A large proportion of responses (71, 19%) acknowledged that one strength of
the criterion is that it is ZHOOGHILQHG. A smaller number of responses (40, 10%)
seemed to disagree, stating that the criterion’s GHILQLWLRQLVSRRU.

x

Some responses (34, 9%) specifically criticized the review process with respect
to the Intellectual Merit criterion. Twice as many responses included a statement
that the UHYLHZSURFHVVLVIODZHG (34, 9%) as those who stated that the UHYLHZ
SURFHVVLVVWURQJ (17, 4%).
–

An example of a response coded as UHYLHZSURFHVVIODZHG is:

3
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“Intellectual merit does a nice job conveying the scientific quality of the
ideas, but too often I see reviews that fail to seriously consider whether the
research plan, or the research team, is adequate to actually achieve or
make progress on the ambitious goals.”
–

An example of a response coded as UHYLHZSURFHVVVWURQJ is:

“It is my impression that NSF does a commendable job of obtaining
outside reviews, and convening panels of knowledgeable reviewers for
making recommendations.”
x

In relation to the total number of strengths and weaknesses counted, a small
fraction of overall responses said the criterion had other weaknesses. Eighteen
responses (5%) thought there was a TXDOLILFDWLRQVELDVin favor of the
reputations of certain PIs or institutions, thus penalizing new investigators and
investigators from less prestigious backgrounds.
–

An example of a response coded as TXDOLILFDWLRQVELDV is:

“This criteria generally favors students/PIs from more established
research institutions, and puts students/PIs from smaller institutions which
may not be as established or with as much infrastructure at a big
disadvantage.”

BI Strengths

Figure 3. What are the strengths and weaknesses of the Broader Impacts criterion? (Codes
are not mutually exclusive; data represent 417 unique responses)
Broader Impacts is Important

143

Definition is Strong

23

Other

11

Definition is Poor

106

Applicability

87

BI Weaknesses

Reviewer Implementation

74

PI Implementation

51

Unrealistic Expectations

37

Waste of Time or Unnecessary

20

No Effect

19

No Accountability for Enforcement

17

Other

30
0

20

40

60

80
Responses
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100

120

140

160

When addressing the Broader Impacts criterion (Figure 3):
x

Of the 177 statements that discussed the strengths of Broader Impacts, a notable
majority (143 responses, 81%) said that the %URDGHU,PSDFWVFULWHULRQLV
LPSRUWDQW. 1

x

There were 441 statements that discussed the weaknesses of Broader Impacts.
The most commonly heard theme (106, 24%) was that the criterion’s GHILQLWLRQ
LVSRRU. 2

x

Another common theme in the weakness responses (87, 20%) was that the
criterion is QRWDSSOLFDEOH to all research proposals – that is, that many research
projects do not have a natural path for leading to a broader impact or that it
distracts from the central scientific endeavor.

x

74 responses (17%) stated that UHYLHZHULPSOHPHQWDWLRQ was a weakness, i.e.,
reviewers use the criterion incorrectly, inappropriately, or inconsistently.
–

An example of a response coded under UHYLHZHULPSOHPHQWDWLRQ is:

“The weakness of the broader impact criteria is that it either is used in
panels as a way of rejecting high risk basic research or it turns into filler
on socially acceptable issues.”
x

51 responses (12%) stated that 3,LPSOHPHQWDWLRQ was a weakness, i.e.
applicants submitted formulaic text in proposals, did not intend to implement BI
activities, or that their activities lack meaningful impact.
–

An example of a response coded under 3,LPSOHPHQWDWLRQ is:

“The Broader Impacts criterion has largely forced PIs to spend time
talking to kids and teachers about science. This sounds good in theory, but
in practice scientists untrained in K-12 pedagogy and instructional
methods are being forced to spend time teaching K-12 students. I’ve not
seen any evidence that these activities have really done anything to
improve STEM education.”
The 87 responses under applicability were coded further in order to understand the
ways in which respondents believed the Broader Impacts criterion was not applicable to
the NSF review process (Figure 4).

1

2

Percentage was calculated using the 177 statements that noted strengths of the Broader Impacts criterion
as the denominator.
Percentage was calculated using the 441 statements that noted weaknesses of the Broader Impacts
criterion as the denominator.
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Figure 4. In what ways is the Broader Impacts criterion not applicable to the NSF review
process? (Codes are mutually exclusive; data represent 87 unique responses)
PIs Do Not Take BI Seriously in Application

30

Not Applicable to All Types of Research

18

BI Detracts from Research Proposed

13

Outreach Beyond Responsibility/Scope of Pis

10

BI Should Not Be Applicable for All Applicants or Grant
Types

9

Not Meaningful to Broader Mission of NSF

3

Difficult to Determine Successful BI Prospectively

2

Teaching Alone is Not Sufficient as BI

2
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35

Responses

Respondents most commonly explained that 3,VGRQRWWDNHWKH%URDGHU,PSDFWV
FULWHULRQVHULRXVO\LQWKHLUDSSOLFDWLRQV (30 responses, 34%). Other respondents noted
that the BI criterion is QRWDSSOLFDEOHWRDOOW\SHVRIUHVHDUFK (18, 21%); for instance,
basic research is less likely to have immediately perceived broader impacts.

4XHVWLRQ:KDWFKDQJHVLIDQ\ZRXOG\RXOLNHWRVHHPDGHWRWKH
0HULW5HYLHZFULWHULD"
This question was first broken down into whether respondents suggested changes or not,
and whether for either criterion, suggestions were given related to the review process, or
other aspects of the merit review criteria (Figure 5).
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Figure 5. Did the response recommend change or no change, and to which criteria?
(Codes are mutually exclusive for each criterion; data represent 477 unique responses)

Change

Broader Impacts

239

Intellectual Merit

37

Both Criteria

76

Don't Change

General Process

46

Broader Impacts

68

Intellectual Merit

66

Other

26
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200

250

300

Responses

x

The most common response (239 responses, 50%) recommended changes to the
Broader Impacts criterion, whereas only 37 comments (8%) indicated that there
should be changes made to the Intellectual Merit criterion.

x

Seventy-six responses (16%) reported that both criteria need to be changed.

Figure 6. What changes should be made to the Intellectual Merit criterion? (Codes are not
mutually exclusive; data represent 36 unique responses)
Remove "Transformative" From the Definition

11

Make Semantic Revisions to the Criterion Description

10

Consider PI's Previous History and Track Record

9

Explicitly Encourage Transformative Research

3

Accommodations for Smaller, Less-Funded, or UR Schools

3

Incorporate into Research Description

2
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Responses

Of the respondents who suggested changes to the Intellectual Merit criterion (Figure
6), three responses were most common:

7

Ϯϯϭ

x

5HPRYH³WUDQVIRUPDWLYH´IURPWKHFULWHULRQ definition (11, 30%).

x

0RGLI\WKHGHILQLWLRQ or make other semantic revisions to the criterion
description (10, 27%).

x

&RQVLGHUWKHWUDFNUHFRUGRIWKH3, or the PI’s previous history as part of the
criterion (9, 25%).

Figure 7. What changes should be made to the Broader Impacts criterion? (Codes are not
mutually exclusive; data represent 219 unique responses)
Revise and Refocus BI
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Eliminate BI

41

Clarify/Introduce Sub-Criteria
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Of those who suggested changes to the Broader Impacts criterion (Figure 7), the
most common responses were:
x

NSF should UHYLVHDQGUHIRFXV%URDGHU,PSDFWV(66 responses, 30%).

x

(OLPLQDWH%URDGHU,PSDFWV as a criterion (38, 17%)

x

,QWURGXFHVXEFULWHULD (25, 11%) that can be used as checklist for satisfying the
criterion by applicants and reviewers.
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The 66 responses that suggested that NSF revise and refocus the Broader Impacts
criterion were further coded to identify what substantive recommendations were made
(Figure 8).
Figure 8. In what ways did respondents suggest that the Broader Impacts criterion be
revised and refocused? (Codes are mutually exclusive; data represent 66 unique
responses)
Focus on Effectiveness of BI Plan
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Expand or Clarify Definition of Women and Underrepresented
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Emphasize Scientific Impact
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Of those that suggested that NSF revise and refocus Broader Impacts (Figure 8), the
most common suggestions were:
x

EPSKDVL]HWKHVFLHQWLILFLPSDFW in the criterion (18 responses, 27%).
–

An example of a response coded as HPSKDVL]HWKHVFLHQWLILFLPSDFW i:

“Perhaps the broader impact criterion could be expanded to consider the
extent to which project results will advance the field in practical,
substantive ways.”
x

The second most common suggestion was to HPSKDVL]HZRPHQDQG
XQGHUUHSUHVHQWHGPLQRULWLHV (10, 15%).
–

An example of a response coded as HPSKDVL]HZRPHQDQG
XQGHUUHSUHVHQWHGPLQRULWLHV is:
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“I would like each institution that has gotten grant money to have a
specific plan on how to make sure that there are diversified individuals
participating in awarded grants. In addition, there should be some type of
diversity training for individuals who have get funding so that when a
diverse person enters their group they will be better able to communicate
and advise them.”
Respondents made a range of suggestions as to how the application and review
process could be changed (Figure 9).
Figure 9. What changes should be made to the application and review process? (Codes
are not mutually exclusive; data represent 68 unique responses)
Introduce Scaled Scoring Method and Rank Order

16

Blind the Review Process

7

More Training and Reviewer Guidance

7
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Improve Review Process Timing
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Improve Reviewer Feedback
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The most common suggestions for changes to the application and review process
were:
x

Reintroduce the VFDOHGVFRULQJPHWKRGto standardize application ranking (16
responses, 24%).

x

%OLQGWKHUHYLHZSURFHVV to increase transparency in the selection system (7,
10%).

x

Provide more WUDLQLQJDQGUHYLHZHU JXLGDQFH to improve consistency across
reviewers (7, 10%).
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4XHVWLRQ:KDWUROHVKRXOGWKHLQVWLWXWLRQSOD\WRHQVXUHWKDWWKH
LQWHOOHFWXDOPHULWDQGEURDGHULPSDFWVLQ16)SURSRVDOVFDQEH
UHDOL]HG"
Respondents interpreted question 3 in differing ways. STPI initially categorized the
responses based on whether the respondent was referring to their home institution, NSF
or it was unclear (Figure 10).
Figure 10. Was the respondent referring to Home Institution, the National Science
Foundation, Uncertain/Unable to Determine, or did they have other comments? (Codes are
not mutually exclusive; data represent 362 unique responses)
Home Institution

210

National Science Foundation

110
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Other
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x

The majority of respondents (210 responses, 58%) commented regarding their
home institution.

x

The 31 (9%) Uncertain/Unable to Determine responses were further coded into
the subject areas discussed. Thirteen responses stated that there was QRUROHIRU
WKH³LQVWLWXWLRQ´in ensuring that the merit review criteria are met. Six
respondents said that QRFKDQJHVDUHQHHGHGto the current role of the
“institution.” Six responses indicated that the “institution” might play a role in
HGXFDWLRQRXWUHDFKDQGPRQLWRULQJRIWKHFULWHULD. Six respondents made
other comments that did not fall into any one of the above mentioned categories.

x

Thirty responses (8%) were coded as other comments and included a range of
topics which were neither focused on the role of the home institution or the
NSF.

Suggested roles were broken down within each interpretation of “institution” (Home
Institution, National Science Foundation). Comments related to the home institution were
divided into what role respondents felt the home institution should play (Figure 11).
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Figure 11. How can the home institution play a
greater role in order to realize the goals of the merit criteria?
(Codes are not mutually exclusive; data represent 195 unique responses)
Increase Support for IM or Generally

82

Increase Support for BI

100

Not Institution's Role/Changes Would Not Help

56

Other
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The most frequent response was that the home institution should increase VXSSRUW
IRUEURDGHULPSDFW activities (100 responses, 51%). The remaining responses were split
between those who thought the institution should LQFUHDVH VXSSRUW IRU LQWHOOHFWXDO
PHULW or LQFUHDVHVXSSRUWIRUWKHFULWHULDJHQHUDOO\(82, 42%), and those who believed
it was QRW WKH LQVWLWXWLRQ¶V UROH or that institutional FKDQJHV ZRXOG QRW KHOS PIs to
realize the goals of the criteria (56, 29%).
The code to LQFUHDVHVXSSRUWIRU,QWHOOHFWXDO0HULWRUWKHFULWHULDLQJHQHUDO was
further coded into four categories (Figure 12).
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Figure 12. How can the home institution increase
support for Intellectual Merit or the criteria in general?
(Codes are not mutually exclusive; data represent 75 unique responses)
General Support of PIs

40

Resources & Infrastructure

25

Value System and Incentives

12

Collaborations & Partnerships

5
0

5

10

15

20

25

30

35

40

45

Responses

Most respondents felt the home institutions should provide JHQHUDOVXSSRUWIRUWKH
3, (40 responses, 53%) or devote more UHVRXUFHV DQG LQIUDVWUXFWXUH to research (25,
33%). Some respondents felt that their institutions could encourage implementation of
NSF criteria through a YDOXH V\VWHP RU LQFHQWLYHV (12, 16%), and a few felt their
institution should encourage PRUHFROODERUDWLRQVDQGSDUWQHUVKLSV (5, 7%) to improve
Intellectual Merit or the criteria generally.
Responses indicating suggested increases in support of the Broader Impacts
criterion were further broken down into four sub-themes (Figure 13).
Figure 13. How can the home institution increase support for Broader Impacts?
(Codes are not mutually exclusive; data represent 96 unique responses)
Establish BI Mechanisms
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x

The most popular suggestion was for the home institution to HVWDEOLVK
PHFKDQLVPVWRVXSSRUWEURDGHULPSDFW (44 responses, 46%), possibly through
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a centralized office. The office would be responsible for assisting PIs with
media relations and community engagement, among other things.
x

Respondents also recommended the home institution SURYLGHLQNLQGVXSSRUW
such as infrastructure, space and administrative assistance (34, 35%); HVWDEOLVK
DYDOXHV\VWHPDQGLQFHQWLYHVZKLFKHQFRXUDJH%URDGHU,PSDFWV (30, 31%);
and GHYRWHILQDQFLDOUHVRXUFHVto PI’s undertaking broader impact activities
(18, 19%).

Responses indicating that it is not the home institution’s role to ensure that the merit
review criteria are met were further coded into seven sub-themes (Figure 14).
Figure 14. How did respondents justify their opinion that it is not the home institution’s
role or that no changes can help to ensure that PIs meet the NSF review criteria?
(Codes are mutually exclusive; data represent 56 unique responses)
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Of the 56 responses indicating that it is not the home institution’s role to ensure that
PIs meet the review criteria, the most common responses were:
x

It is the 3,¶VUROHDQGLQVWLWXWLRQVRQO\KLQGHUWKHUHVHDUFKSURFHVV (17
responses, 30%).

x

It is the 3,¶VUROHDQGLQVWLWXWLRQVFDQQRWKHOS because they lack the aptitude to
aid PIs in conducting sound science and lack the resources to fund broader
impact activities (11, 20%)

Comments from respondents who thought the “institution” referred to NSF were
also categorized into sub-themes (Figure 15).
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No Change
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Figure 15. What types of actions did respondents suggest the
National Science Foundation take in order to realize the goals of the merit criteria?
(Codes are not mutually exclusive; data represent 98 unique responses)
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x

The most common responses were that the %URDGHU,PSDFWVFULWHULRQVKRXOG
EHFKDQJHG (46 responses, 47%) and that JHQHUDOSURFHVVFKDQJHVVKRXOGEH
DGRSWHG for the review process (47, 48%).

x

The manner in which Broader Impacts criterion could be changed is further
explored in question 2 supra.

4XHVWLRQ:KDWLPSDFWLIDQ\KDV16)¶VWZRUHYLHZFULWHULDKDGRQ
KRZ\RXWKLQNDERXWGHYHORSLQJ\RXUUHVHDUFKSURMHFWV"
Responses were first categorized by which criterion they addressed (Intellectual Merit,
Broader Impacts, or whether they addressed both criteria generally), and whether or not
the criteria had an impact on the development of research projects or not (Figure 16).
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Figure 16. Does the Broader Impacts criterion, Intellectual Merit criterion, or
do the criteria in general have an impact on the development of research projects?
(Codes are not mutually exclusive, data represent 348 unique responses,
32 question 4 responses were excluded as N/A)
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Respondents wrote about Broader Impacts criterion (258 responses, 74%) more
than twice as often as they wrote about intellectual merit (88, 25%). 3

x

Of the 258 respondents who commented on Broader Impacts, more than twice as
many said it had an LPSDFWon the development of their research projects (176,
68%) compared to those who said it had QRLPSDFW (82, 32%). 4
–

An example of a response coded as no impact on Broader Impacts is:

“Quite frankly, the ‘Broader Impacts’ section has always been a mystery
to me, and I find it essentially draws away space that I think could be
better used explaining the intellectual merit.”
x

Of the 88 respondents who commented on ,QWHOOHFWXDO0HULW, 61 said it had an
LPSDFW on the development of their research projects (69%) and 27 said it had
QRLPSDFW(31%). 5
–

An example of a response coded as no impact on Intellectual Merit is:

“The intellectual merit criterion is so central to evaluating science, that
NSF adds little to my own research projects. I simply wouldn’t pursue
3

4

5

The 32 responses coded as N/A were not included in the denominator when calculating these
percentages.
Percentages are calculated using the 258 respondents who commented on Broader Impacts as the
denominator.
Percentages are calculated using the 88 respondents who commented on Intellectual Merit as the
denominator.
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something that I didn’t think that I [could] convince myself and others of
intellectual merit.”
x

The 79 respondents who commented on both the criteria inJHQHUDO were split
between those who reported that the criteria had an LPSDFW on the development
of their research (42, 53%) and those who said it had QRLPSDFW (37, 47%). 6

Responses were then coded to determine what type of impact the criteria had on the
research projects. The impact was noted as positive, negative, or unspecified impact
(Figure 17).
Figure 17. Was the impact of the criteria positive, unspecified, or negative?
(Codes are not mutually exclusive; data represent 242 unique responses)
38
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Of the 177 respondents who commented on the Broader Impacts criterion,
nearly half found the impact of the criterion on the development of their
research projects to be positive (83 responses, 47%) and the others did not
specify (61, 34%), or found it to be negative (33, 19%).
–

An example of a positive response regarding Broader Impacts is:

“The Broader Impacts criterion had a major and positive impact on my
research projects. Without this criterion I probably would not have
considered major educational and outreach components to my research or
ever thought about engaging in applied research.”

6

Percentages are calculated using the 79 respondents who commented on both of the criteria in general as
the denominator.
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–

An example of a response indicating an unspecified impact regarding
Broader Impacts is:

“It has certainly led me to put greater emphasis on planning activities
such as undergraduate research experiences and others that focus on
broader impact. I’m not sure whether this is a good thing or not (definitely
the activities are good, but given budget caps, most expenditures on
broader impact come at the expense of the core science).”
–

An example of a negative response regarding Broader Impacts is:

“It has made me try to find collaborators with expertise in education. But,
since my institution is limited in this regard and it is not an area in which I
have expertise, it has not been time well spent.”
x

Among the 61 responses (38, 62%) were positive about the impact of
intellectual merit, several responses were unspecified (23, 38%), and no
respondents reported a negative impact of that criterion on their research
projects. 7
–

An example of a positive response regarding intellectual merit is:

“NSF’s very high standards in regard to intellectual merit has caused me
to carefully consider, re-consider, and re-consider my proposed
methodology – which is a very good thing. At each point of reconsideration, the methodology becomes more innovative and robust.”
–

An example of a response indicating an unspecified impact regarding
intellectual merit is:

“The IM criteria makes me more focused on the research component of
my mission as a scientist.”
x

The remaining respondents who wrote about the criteria in general terms were
relatively evenly split between reporting SRVLWLYH (14, 6%), XQVSHFLILHG (16,
7%) and QHJDWLYH (12, 5%) impacts.

The responses reporting that the Broader Impacts criterion had a positive impact were
further categorized into the reasons for why the impact was positive (Figure 18).


7

Percentages were calculated using the 61 respondents who considered the impact of Intellectual Merit on
the development of their research projects as the denominator.
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Figure 18. In what ways did the Broader Impacts
criterion have a positive impact on respondents?
(Codes are not mutually exclusive; data represent 83 unique responses)
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The most common response indicated that the Broader Impacts criterion had a
positive impact by increasing involvement in the HGXFDWLRQDQGWUDLQLQJRIVWXGHQWV (30
responses, 36%). Seventeen respondents (20%) thought the criterion LQFUHDVHG WKH
EHQHILW WR VRFLHW\, while 16 responses (19%) said the criterion LQFUHDVHG WKH
GLVVHPLQDWLRQDQGRXWUHDFKof research to the public.
The responses reporting that Broader Impacts and Intellectual Merit criteria had no
impact were further sorted by the reason given (Figure 19).

Broader Impact – No Impact

Intellectual
Merit – No
Impact

Figure 19. What were the reasons given for criteria having no impact? (BI-No Impact and
IM-No Impact codes are not mutually exclusive; data represent 89 unique responses)
Do Not Understand the Criterion
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With respect to the 26 responses that indicated that Intellectual Merit had no impact:
x

The majority of respondents (23 out of 26 responses) who reported that
Intellectual Merit had no impact said it was because it was QRWWDNHQVHULRXVO\,
i.e. they already developed their research plans based on Intellectual Merit
principles.

x

A smaller number of respondents (3) reported that they either GLGQRW
XQGHUVWDQG the Intellectual Merit criterion or that the reviews of the Intellectual
Merit section of their proposals were inconsistent.

With respect to the 81 responses that indicated that Broader Impacts had no impact: 8
x

A little less than one-half (35 responses, 43%) of the respondents reporting that
Broader Impacts had no impact said it was because it was QRWWDNHQVHULRXVO\,
i.e. they paid “lip service” to the criterion in their grant applications but it had no
effect on how they performed their research projects.

x

Approximately one-third (26, 32%) of those who said Broader Impacts had no
impact stated WKH\DOUHDG\HQJDJHGLQ%URDGHU,PSDFWVDFWLYLWLHV and would
do so with or without the Broader Impacts criterion.

x

The remaining respondents (20, 25%) either GLGQRWXQGHUVWDQG what Broader
Impacts criterion entailed or found reviews of submitted proposals inconsistent
leading them to be unsure how to apply the criteria to their research; or felt they
were XQDEOH to engage in Broader Impacts activities either due to their scientific
field or lack of funding.



8

In this section, the 81 responses that indicated that Broader Impacts had no impact on the development
of research projects were used as the denominator in the calculation of percentages.
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4XHVWLRQ$Q\RWKHUFRPPHQWV"
The 282 comments submitted for this question were coded into five different
general categories: 6XJJHVWLRQVIRU&KDQJH, 2SLQLRQV, *UDWLWXGH, 1RWKLQJWR$GG and
2WKHU(Figure 20).
Figure 20. Any other comments?
(Codes are not mutually exclusive; data represent 282 unique responses)
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The majority of comments (148 responses, 52%) provided suggestions for changing the
criteria. These responses were coded further into seven additional sub-themes: &ULWHULD,
$GGUHVVHV5HYLHZ3URFHVV, 6XJJHVWLRQVIRU3URSRVDOV, &OHDUHUDQG0RUH
7UDQVSDUHQW'HILQLWLRQV DQG*XLGDQFH, ,QVWLWXWLRQV, $SSOLFDQWV, 3URJUDP2IILFHUV
DQG2WKHU. On the whole, these suggestions were targeted at actions the NSF could
undertake. Through aggregated samples from the responses, the three most salient
suggestions (Figure 21) are discussed in detail below.
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Figure 21. Themes for suggestions for change.
(Codes are not mutually exclusive; data represent 148 unique responses)
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$GGUHVV5HYLHZ3URFHVV
These 42 comments (28%) focused primarily on the NSF review process and
offered suggestions to improve it:
x

Nine suggestions focused on encouraging NSF to adopt the review processes of
the NIH or processes found in other countries

x

Eight respondents suggested improving the re-review process either by asking
the original reviewers to score the re-submitted proposal, or including reviewer
comments from originally submitted proposals (either rejected or from preproposal phase) in the resubmission/next phase process

x

Eight participants also made suggestions regarding how to improve
scoring/ranking of proposals

x

Seven suggestions centered on improving the efficiency and quality of the
review process. To reduce burden, respondents suggested NSF could conduct
“virtual reviews” using Skype or other electronic means, or mail-in reviews

x

Seven participants thought reviewer selection needed improvement

x

Three participants also suggested blinding the names and affiliations of the
proposers to the reviewers
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6XJJHVWLRQVIRU3URSRVDOV
x

Nine respondents suggested that NSF should restructure the proposal format by
limiting the amount of information required and shortening the length of the
proposal.

x

Five other comments discussed the reallocation of funding. Some called for
more proposals at a lower level of funding, or award smaller grant amounts
more frequently to more investigators.

x

Four respondents suggested having targeted calls for Broader Impacts instead of
requiring it for every proposal.

&OHDUHUDQGPRUHWUDQVSDUHQWGHILQLWLRQVDQGJXLGDQFH
x

Nine respondents suggested that the NSF needs to provide clearer definitions of
their review criteria.

x

Four respondents indicated that more guidance at the reviewer stage would
improve the scoring/rating and may address divergence among reviewer scores.

The 63 responses that commented on the merit review criteria were coded further
into themes. .
Figure 22. Criteria – detailed breakdown
(Codes are not mutually exclusive; data represent 63 unique responses)
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Of the 63 comments with specific suggestions specifically regarding the criteria
(Figure 22):
x

Nearly one third (20 responses, 32%) respondents advocated that no changes
should be made to the criteria.
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x

Approximately one third (22, 35%) respondents suggested specifically changing
the broader impacts criterion.

x

Several respondents (9, 14%) suggested that changes could be made to the way
proposals are scored. Similarly, three respondents (5%) reiterated
recommendations seen in earlier questions, that greater clarity on the criteria
would be helpful.

5),5HVSRQVHVDQGWKH$PHULFD&203(7(65HDXWKRUL]DWLRQ$FW
In light of the America COMPETES Reauthorization Act of 2010, STPI counted
each time a respondent mentioned a goal or activity associated with the broader impact
criterion (Figure 23) across each of the first four survey questions. The categories were
picked to include both representative activities included under existing NSF broader
impact criterion and the newly established COMPETES goals (Sec. 526(a)(1)-(8)).
Across the four questions, the most common goals and activities were inclusion of
women and underrepresented groups; education and training; and public outreach. Pre-K12 focused activities and societal benefits were in the second tier, U.S. competitiveness
and partnerships in the third tier, and national security was lowest, with only four
mentions across all the responses to the first four questions.
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Figure 23. How do the responses to questions 1 through 4 relate to the
goals and activities of Broader Impacts criterion?
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&RQFOXVLRQ
Although the bulk of STPI’s analysis focuses on respondents’ answers to the
specific questions, the following general attitudes emerged:
x

Satisfaction with the Intellectual Merit criterion.

x

Appreciation of the conceptual value of the Broader Impacts criterion.

x

Frustration with the implementation of the Broader Impacts criterion.

x

Dissatisfaction with processes surrounding proposal reviews.

In general, respondents paid far more attention to the Broader Impacts criterion than
to the Intellectual Merit criterion in their responses across the RFI.
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NSF's Merit Review Criteria: Review and Revisions

Appendix E
Analysis of COV reports

ϮϱϬ

Analysis of Committee of Visitor (COV) Reports to Identify Trends in Merit
Review Criteria
$QWKRQ\'&DN %,22$'
Introduction
 %HFDXVHHDFKSURJUDPDWWKH16)LVUHYLHZHGE\D&RPPLWWHHRI9LVLWRUV &29 HYHU\
WKUHH\HDUVDQDO\VLVRI&29UHSRUWVFRXOGSURYLGHDEDVLFXQGHUVWDQGLQJRIKRZPHULW
UHYLHZFULWHULDDUHDSSOLHGWKURXJKRXWWKH16)WKURXJKWLPH

 Goal: To identify descriptive and temporal trends in merit review criteria.


Specific Research Questions:
 +RZRIWHQDUH%URDGHU,PSDFWV %, DQG,QWHOOHFWXDO0HULW ,0 PHQWLRQHGLQWKH
&29UHSRUWV"
 $UHWKHUHDQ\GLIIHUHQFHVLQWKHQXPEHURIWLPHV%,DQG,0DUHPHQWLRQHGDPRQJ
'LUHFWRUDWHV"
 $UHWKHUHDQ\GLIIHUHQFHVLQWKHQXPEHURIWLPHV%,DQG,0DUHPHQWLRQHGWKURXJK
WLPH"
 $UHWKHUHDQ\GLIIHUHQFHVLQWKHQXPEHURIWLPHV%,DQG,0DUHPHQWLRQHGDPRQJ
'LUHFWRUDWHVWKURXJKWLPH"


Methods
 $QDO\]H195 COV Committee reportsIURPDOO'LUHFWRUDWHVIRUWKHSHULRG
7DEOH WRJHWKHUZLWKGDWDIURPWZRSUHYLRXVUHSRUWV
o %URQVWHLQ0$QDO\VLVRIFRPPLWWHHRIYLVLWRUV &29 UHSRUWV
5HSRUWJHQHUDWHGIRUWKH1DWLRQDO6FLHQFH)RXQGDWLRQ 16) 
o +DZRUWK:/$QQXDOUHSRUWRQ&29V0HPRUDQGXPWRWKH2IILFHRI
,QWHJUDWLYH$FWLYLWLHV 2,$ RIWKH1DWLRQDO6FLHQFH)RXQGDWLRQ 16) 

 7RDVVHVVWKHQXPEHURIWLPHV%URDGHU,PSDFWVDQG,QWHOOHFWXDO0HULWDUHPHQWLRQHGLQ
WKH&29UHSRUWV
o %URDGHU,PSDFWV8VHRSHQVRXUFHWH[WDQDO\WLFDOVRIWZDUH 'RF)HWFKHU
KWWSGRFIHWFKHUVRXUFHIRUJHQHWHQLQGH[KWPO WRLGHQWLI\WKHIUHTXHQF\RIWKH
IROORZLQJZRUGV%URDGHU,PSDFWV%URDGHQ3DUWLFLSDWLRQ%URDGHQLQJ
3DUWLFLSDWLRQ&ULWHULRQ
o ,QWHOOHFWXDO0HULW8VHRSHQVRXUFHWH[WDQDO\WLFDOVRIWZDUH 'RF)HWFKHU
KWWSGRFIHWFKHUVRXUFHIRUJHQHWHQLQGH[KWPO WRLGHQWLI\WKHIUHTXHQF\RIWKH
IROORZLQJZRUGV,QWHOOHFWXDO0HULW6FLHQWLILF0HULW&ULWHULRQ

 4XDOLWDWLYHGDWDFRGHGLQWRFDWHJRULHVIRUDQDO\VLV 7DEOH 
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COV Report Analysis for Merit Review Criteria
$'&DN
Results
)LJXUH1XPEHURIWLPHVWKHZRUGV³%URDGHU,PSDFWV´DQG³,QWHOOHFWXDO0HULW´DSSHDULQ&29
UHSRUWVIRUWKHSHULRGE\'LUHFWRUDWH FROXPQV $OVRVKRZQLVWKHIUHTXHQF\RI
WKHVHZRUGVSHUSDJH LHWKHQXPEHURIWLPHVWKHZRUGVDSSHDUIRUHDFKGRFXPHQWGLYLGHGE\
WKDWGRFXPHQW¶VWRWDOSDJHQXPEHU DVOLQHV




)LJXUH1XPEHURIWLPHVWKHZRUGV³%URDGHU,PSDFWV´DQG³,QWHOOHFWXDO0HULW´DSSHDULQ&29
UHSRUWVIRUDOO'LUHFWRUDWHVE\&29UHSRUW\HDU FROXPQV $OVRVKRZQLVWKHIUHTXHQF\RIWKHVH
ZRUGVSHUSDJH LHWKHQXPEHURIWLPHVWKHZRUGVDSSHDUIRUHDFKGRFXPHQWGLYLGHGE\WKDW
GRFXPHQW¶VWRWDOSDJHQXPEHU DVOLQHV
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COV Report Analysis for Merit Review Criteria
$'&DN
)LJXUH1XPEHURIWLPHVWKHZRUGV³%URDGHU,PSDFWV´ %ODFN%DU DQG³,QWHOOHFWXDO0HULW´
*UD\%DU DSSHDULQ&29UHSRUWVE\'LUHFWRUDWHDQG&29UHSRUW\HDU




7DEOH1XPEHURI&29UHSRUWVDQDO\]HGE\'LUHFWRUDWHDQG&29UHSRUW\HDU

Directorate
BIO
CISE
CROSS
EHR
ENG
GEO
MPS
OCI
OISE
OPP
SBE
Total



2000











3

2001











36

2002











19

2003











25

Year
2004 2005






















22
27

2006











18

2007











17

2008











18

2009











10

Total
23
16
10
55
21
27
18
1
3
7
14
195
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COV Report Analysis for Merit Review Criteria
$'&DN
7DEOH'HVFULSWLRQRIFRQWH[WLQZKLFK%URDGHU,PSDFWVZDVPHQWLRQHGLQWKH&29UHSRUWWH[W

Context
Broader Impacts Description/Definition

Description
*HQHUDOO\QRWHGLQWKHWH[WXVXDOO\LQLQWURGXFWRU\
UHPDUNV
%,ZDVDIXQGDPHQWDOHOHPHQWIRUWKHVXFFHVVRI
'LYLVLRQSURJUDPV
&ULWHULDDQGGHILQLWLRQRI%,ZDVZHOOUHJDUGHGDQG
QRWHGLQWKHUHYLHZSURFHVV
&ULWHULDDQGGHILQLWLRQRI%,QHHGHGPRUH
H[SODQDWLRQDQGSRVVLEOHUHYLVLRQGXHWRFRQIXVLRQ

*HQHUDOO\0HQWLRQHG
)XQGDPHQWDOIRU3URJUDP
:HOO6SHFLILHG
1HHGV%HWWHU6SHFLILFDWLRQ
Suggestions for Review Structure
*HQHUDOO\1RWHG
0RUH2XWUHDFK1HHGHG
0RUH(GXFDWLRQRU([DPSOHV1HHGHG
&295HSRUW2UJDQL]DWLRQDO&KDQJH
%HWWHU7UDFNLQJ0HWKRG

*HQHUDOO\QRWHGLQWKHWH[WXVXDOO\LQLQWURGXFWRU\
UHPDUNV
0RUHRXWUHDFKZDVQHHGHGE\16)WRFODULI\%,
DQGIRUUHVHDUFKWRKDYHDJUHDWHULPSDFW
0RUHHGXFDWLRQRUH[DPSOHVQHHGWREHSURYLGHGWR
3, VDQGUHYLHZHUVWRLQFUHDVHXQGHUVWDQGLQJRI%,
FULWHULRQ
5HYLHZVWUXFWXUHQHHGVDOWHUDWLRQWRHPSKDVL]H%,
FULWHULRQ LHHQFRXUDJHVSHFLILFVHFWLRQVLQ
)DVW/DQHIRU%,DQDO\VLV 
%HWWHUV\VWHPRIWUDFNLQJKRZ3, VDUHDGGUHVVLQJ
%,LQSURSRVDOVDQGWRZKDWLPSDFWVUHVHDUFKLV
KDYLQJRQVRFLHW\

Application of BI in Review
*HQHUDOO\0HQWLRQHG
$EXQGDQW$WWHQWLRQ
6RPH$WWHQWLRQ
/LWWOH$WWHQWLRQ
,QFRQVLVWHQW$SSOLFDWLRQRI&UWHULD

1RWDEOH,PSURYHPHQWLQ$SSOLFDWLRQ




*HQHUDOO\QRWHGLQWKHWH[WXVXDOO\LQLQWURGXFWRU\
UHPDUNV
%,ZDVIUHTXHQWO\JLYHQDWWHQWLRQLQWKHUHYLHZ
SURFHVV E\16)6WDIIDQG3, V DQGZDVDQLQWHJUDO
FRPSRQHQWLQUHYLHZ
%,ZDVVRPHWLPHVPHQWLRQHGLQWKHUHYLHZSURFHVV
%,ZDVJLYHQOLWWOHDWWHQWLRQLQWKHUHYLHZSURFHVV
%,FULWHULRQZDVQRWFRQVLVWHQWO\DSSOLHGLQWKH
UHYLHZSURFHVV LHEHWZHHQ3URJUDP2IILFHUV
SDQHOVXPPDULHVDQGLQGLYLGXDOUHYLHZHUV DQG
ZDVRIWHQQRWJLYHQDVPXFKFUHGHQFHDV
,QWHOOHFWXDO0HULWLQWKHUHYLHZDQDO\VLV
7KHUHZDVDQRWDEOHLPSURYHPHQW LHIUHTXHQF\
DQGHPSKDVLV LQWKHWKHXVHRIWKH%,FULWHULRQLQ
WKHUHYLHZSURFHVV
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$'&DN

7DEOH&RQWH[W LHW\SHRIVHQWHQFHRUSDUDJUDSK LQZKLFKHDFKWLPHWKHZRUGVµ%URDGHU
,PSDFWV¶DUHPHQWLRQHGLQWKH&29UHSRUWVE\&29UHSRUW\HDU

Year
Total
BI Context
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Broader Impacts Description/Definition
*HQHUDOO\0HQWLRQHG











)XQGDPHQWDOIRU










3URJUDP
:HOO6SHFLILHG













1HHGV%HWWHU


6SHFLILFDWLRQ
Suggestions for Review Structure
*HQHUDOO\0HQWLRQHG





0RUH2XWUHDFK1HHGHG

103
182
12

















192

















12





















38

0RUH(GXFDWLRQRU

([DPSOHV1HHGHG
&295HSRUW

2UJDQL]DWLRQDO&KDQJH
%HWWHU7UDFNLQJ

0HWKRG
Application of BI in Review
*HQHUDOO\0HQWLRQHG




















309



















39



















74



















13





















284





















210





















196





















321





















119

10

410

166

241

289

263

211

257

142

115

2,104





$EXQGDQW$WWHQWLRQ


6RPH$WWHQWLRQ

/LWWOH$WWHQWLRQ

,QFRQVLVWHQW$SSRI
&ULWHULD
1RWDEOH,PSURYHPHQW
LQ$SSOLFDWLRQ
Total
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$'&DN

)XQGDPHQWDOIRU
3URJUDP
:HOO6SHFLILHG

OISE

OPP

SBE

Total















94

GEO



ENG

OCI



MPS

Broader Impacts Description/Definition
*HQHUDOO\0HQWLRQHG




EHR

CROSS

BIO

BI Context

CISE

7DEOH&RQWH[W LHW\SHRIVHQWHQFHRUSDUDJUDSK LQZKLFKHDFKWLPHWKHZRUGVµ%URDGHU
,PSDFWV¶DUHPHQWLRQHGLQWKH&29UHSRUWVE\'LUHFWRUDWH

Directorate























181























14



















172



















6

0RUH2XWUHDFK




1HHGHG
0RUH(GXFDWLRQRU




([DPSOHV1HHGHG
5HSRUW2UJDQL]DWLRQDO




&KDQJH
%HWWHU7UDFNLQJ




0HWKRG
Application of Broader Impacts in Review
*HQHUDOO\0HQWLRQHG



















60















302















45















75















8



1HHGV%HWWHU


6SHFLILFDWLRQ
Suggestions for Review Structure
*HQHUDOO\1RWHG







$EXQGDQW$WWHQWLRQ


6RPH$WWHQWLRQ

/LWWOH$WWHQWLRQ

,QFRQVLVWHQW$SSRI
&ULWHULD
1RWDEOH,PSURYHPHQW
LQ$SSOLFDWLRQ
Total



























297























222























196























310























122

363

180

129

277

172

313

362

3

12

77

216

2,104
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COV Report Analysis for Merit Review Criteria
$'&DN
Discussion
 %URDGHU,PSDFWV %, PHQWLRQHGPRUHIUHTXHQWO\WKDQ,QWHOOHFWXDO0HULW ,0 DFURVVDOO
'LUHFWRUDWHVDQGWKURXJKWLPH )LJXUHV 

 %,DQG,0PHQWLRQHGPRUHRIWHQLQODUJHU'LUHFWRUDWHVVXFKDV%,2 )LJXUHV 

o ,QWHUHVWLQJWRQRWH233KDGDKLJKHU%,IUHTXHQF\SHUSDJH LHKRZRIWHQLWLV
PHQWLRQHGLQWKH&295HSRUWV WKDQRWKHU'LUHFWRUDWHV

 %URDGHU,PSDFWVDQG,QWHOOHFWXDO0HULWPHQWLRQHGPRVWIUHTXHQWO\IRU&29UHSRUWVLQ
JHQHUDOO\GHFOLQLQJLQVXEVHTXHQW&29UHSRUW\HDUV )LJXUHV 

o )UHTXHQF\SHUSDJHKDVGHFOLQHGEXWDWDVORZHUUDWHWKDQWKHWRWDOZRUGFRXQW 

 %,PRVWFRPPRQO\PHQWLRQHGLQWKHIROORZLQJFRQWH[W 7DEOHV 

o %,ZDVDIXQGDPHQWDOHOHPHQWIRU'LYLVLRQV3URJUDPVDQG6ROLFLWDWLRQV

o %HWWHUVSHFLILFDWLRQRI%,FULWHULDLVQHHGHGLQLWVGHILQLWLRQE\16)
 *HQHUDOO\QRWHGDFURVVPRVW'LUHFWRUDWHVDQGDPRQJDOO&29UHSRUW\HDUV

o 0RUHHGXFDWLRQRUH[DPSOHVRI%,LQWKHUHYLHZSURFHVVVXFKDVIRU3,¶VDQG
UHYLHZHUV
 *HQHUDOO\QRWHGDFURVVPRVW'LUHFWRUDWHVDQGDPRQJDOO&29UHSRUW\HDUV

o %HWWHUPHWKRGRIWUDFNLQJWKHLPSDFWVRIUHVHDUFK
 3DUWLFXODUO\QRWHGE\%,2JHQHUDOO\QRWHGDPRQJDOO&29UHSRUW\HDUV

o ,QUHYLHZ%,PHQWLRQHGZKHQLWZDVJLYHQDEXQGDQWDWWHQWLRQE\16)6WDIIDQG
3,¶VLQUHYLHZVVRPHDWWHQWLRQE\16)6WDIIDQG3,¶VLQUHYLHZVDQGOLWWOH
DWWHQWLRQE\16)6WDIIDQG3,¶VLQUHYLHZV
 *HQHUDOO\QRWHGDFURVVPRVW'LUHFWRUDWHVDQGDPRQJDOO&29UHSRUW\HDUV

o %,PRVWRIWHQPHQWLRQHGZKHQ&29FRPPLWWHHVQRWHGWKDWLWZDVDSSOLHG
LQFRQVLVWHQWO\LQWKHIROORZLQJVLWXDWLRQV GLIIHUHQFHVLQDSSOLFDWLRQEHWZHHQ
3URJUDP2IILFHUUHYLHZVSDQHOVXPPDULHVDQGLQGLYLGXDOUHYLHZVDQG 
GLIIHUHQFHVLQDVVHVVPHQWEHWZHHQ%,DQG,0 LHJUHDWHUHPSKDVLVXVXDOO\
SODFHGRQ,0RYHU%, 
 1RWHGPRVWIUHTXHQWO\E\*(2DQG036
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Appendix F
Topic Modeling and Analysis of NSF’s Broader Impacts Criterion
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Topic Modeling of Broader Impacts in NSF Proposals
As part of the work of the NSB Task Force on Merit Review, there was particular interest in
understanding how the Broader Impacts review criterion was being interpreted. Dr. David
Newman (University of California Irvine and TopicSeek, Inc.) had previously developed a topic
modeling tool for the purpose of analyzing NSF grant proposals (the development of which had
been supported by NSF). Through the application of topic modeling techniques, the Task Force
on Merit Review hoped to learn how Principal Investigators (PIs) defined Broader Impacts in
their NSF proposals. The NSB issued a contract to David Newman at TopicSeek, Inc., in spring
2011, for this analysis.
The topic model is considered the state of-the-art algorithm for extracting semantic structure
from text collections, to allow the automatic learning of a set of topics. For the purpose of this
analysis, the project summaries of ~150,000 NSF proposals housed in the NORC Data Enclave
were analyzed first for the presence of the term “Broader Impacts.” Approximately 100,000
proposals contained this exact phrase; these proposals formed the database for all subsequent
analyses. Topic modeling was then done by analyzing the 200 words immediately following the
phrase “Broader Impacts,” which generated a list of 100 learned topics. NSF staff categorized
the top 70 learned topics first against the current five potential Broader Impacts considerations
(integration of research and education, broadening participation, enhancement of
infrastructure, broad dissemination, societal benefit), and then separately against the eight
Broader Impacts goals proposed in the America COMPETES Reauthorization Act of 2010 (.
The topic modeling data were then analyzed to quantify the types of Broader Impacts described
in NSF proposals overall, in proposals submitted to different Directorates, and in awards vs.
declines. The results for the first two analyses are shown on the following pages. The analysis
of awards vs. declines did not show meaningful differences.
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Current Broader Impacts
Criterion
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ACRA Goals for Broader Impacts

Nat Security

Acad-Indust

Economic Competitiveness

K-12 STEM

Sci Literacy

STEM Workforce

Underrep STEM

Ugrad STEM

Infrastructure

Other Societal Benefit

Dissemination

Broaden Participation

Teach/Train/Learn

Types of Broader Impacts in NSF Proposals

70%
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40%
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20%

10%
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Appendix G
First Revision of the Criteria
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NSB-11-42

NSB/NSF Seeks Input on Proposed Merit
Review Criteria Revision and Principles
National Science Board
June 14, 2011
Over the past year, the National Science Board (NSB) has been conducting a review of the
National Science Foundation's merit review criteria (Intellectual Merit and Broader Impacts).
At the Board's May 2011 meeting, the NSB Task Force on Merit Review proposed a revision
of the two merit review criteria, clarifying their intent and how they are to be used in the
review process. In addition, the Task Force identified a set of important underlying
principles upon which the merit review criteria should be based. We now seek your input on
the proposed revision and principles.
The Task Force looked at several sources of data for information about how the criteria are
being interpreted and used by the NSF community, including an analysis of over 190 reports
from Committees of Visitors. The Task Force also reached out to a wide range of
stakeholders, both inside and outside of NSF, to understand their perspectives on the
current criteria. Members of NSF’s senior leadership and representatives of a small set of
diverse institutions were interviewed; surveys about the criteria were administered to NSF’s
program officers, division directors, and advisory committee members and to a sample of
8,000 of NSF’s Principal Investigators (PIs) and reviewers; and the NSF community at large
was invited to provide comments and suggestions for improvements through the NSF web
site ( http://www.nsf.gov/nsb/publications/2011/01_19_mrtf.jsp). The stakeholder
responses were very robust—all told, the Task Force considered input from over 5,100
individuals.
One of the most striking observations that emerged from the data analyses was the
consistency of the results, regardless of the perspective. All of the stakeholder groups
identified similar issues, and often offered similar suggestions for improvements. It became
clear that the two review criteria of Intellectual Merit and Broader Impacts are in fact the
right criteria for evaluating NSF proposals, but that revisions are needed to clarify the intent
of the criteria, and to highlight the connection to NSF’s core principles.
The two draft revised criteria, and the principles upon which they are based, are below.
Comments are being collected through July 14—we invite you to send comments to
meritreview@nsf.gov. It is expected that NSF will develop specific guidance for PIs,
reviewers, and NSF staff on the use of these criteria after the drafts are finalized. Your
comments will help inform development of that guidance, and other supporting documents
such as FAQs.
The Foundation is the primary Federal agency supporting research at the frontiers of
knowledge, across all fields of science and engineering (S&E) and at all levels of S&E
education. Its mission, vision and goals are designed to maintain and strengthen the vitality
of the U.S. science and engineering enterprise and to ensure that Americans benefit fully
from the products of the science, engineering and education activities that NSF supports.
The merit review process is at the heart of NSF's mission, and the merit review criteria form
the critical base for that process.
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We do hope that you will share your thoughts with us. Thank you for your participation.

5D\0%RZHQ
&KDLUPDQ1DWLRQDO6FLHQFH%RDUG



6XEUD6XUHVK
'LUHFWRU1DWLRQDO6FLHQFH)RXQGDWLRQ

Merit Review Principles and Criteria
The identification and description of the merit review criteria are firmly grounded in the
following principles:
1. All NSF projects should be of the highest intellectual merit with the potential to
advance the frontiers of knowledge.
2. Collectively, NSF projects should help to advance a broad set of important national
goals, including:
o Increased economic competitiveness of the United States.
o Development of a globally competitive STEM workforce.
o Increased participation of women, persons with disabilities, and
underrepresented minorities in STEM.
o Increased partnerships between academia and industry.
o Improved pre-K–12 STEM education and teacher development.
o Improved undergraduate STEM education.
o Increased public scientific literacy and public engagement with science and
technology.
o Increased national security.
o Enhanced infrastructure for research and education, including facilities,
instrumentation, networks and partnerships.
3. Broader impacts may be achieved through the research itself, through activities that
are directly related to specific research projects, or through activities that are
supported by the project but ancillary to the research. All are valuable approaches
for advancing important national goals.
4. Ongoing application of these criteria should be subject to appropriate assessment
developed using reasonable metrics over a period of time.
Intellectual merit of the proposed activity
The goal of this review criterion is to assess the degree to which the proposed activities will
advance the frontiers of knowledge. Elements to consider in the review are:
1. What role does the proposed activity play in advancing knowledge and understanding
within its own field or across different fields?
2. To what extent does the proposed activity suggest and explore creative, original, or
potentially transformative concepts?
3. How well conceived and organized is the proposed activity?
4. How well qualified is the individual or team to conduct the proposed research?
5. Is there sufficient access to resources?
Broader impacts of the proposed activity
The purpose of this review criterion is to ensure the consideration of how the proposed
project advances a national goal(s). Elements to consider in the review are:
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1. Which national goal (or goals) is (or are) addressed in this proposal? Has the PI
presented a compelling description of how the project or the PI will advance that
goal(s)?
2. Is there a well-reasoned plan for the proposed activities, including, if appropriate,
department-level or institutional engagement?
3. Is the rationale for choosing the approach well-justified? Have any innovations been
incorporated?
4. How well qualified is the individual, team, or institution to carry out the proposed
broader impacts activities?
5. Are there adequate resources available to the PI or institution to carry out the
proposed activities?

Ϯϲϱ

NSF's Merit Review Criteria: Review and Revisions

Appendix H
STPI Summary Report of Responses to First Revision of the Criteria
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0(025$1'80

6HSWHPEHU

To: .LP 6LOYHUPDQ 1DWLRQDO 6FLHQFH %RDUG 2IILFH 16%2  -RDQQH 7RUQRZ
1DWLRQDO6FLHQFH)RXQGDWLRQ 16)
From: 5DFKHO 3DUNHU 6FLHQFH DQG 7HFKQRORJ\ 3ROLF\ ,QVWLWXWH 673,  6XVDQQDK
+RZLHVRQ673,
CC: 6DOOLH.HOOHU673,
Subject: 0HULW5HYLHZ7DVN)RUFH'HDU&ROOHDJXH/HWWHU$QDO\VLVDQG)LQGLQJV

7KH1DWLRQDO6FLHQFH%RDUG2IILFH 16%2 DVNHGWKH,'$6FLHQFHDQG7HFKQRORJ\
3ROLF\ ,QVWLWXWH 673,  WR SURYLGH DQ DQDO\VLV RI UHVSRQVHV WR DQ RSHQ 'HDU &ROOHDJXH
/HWWHUUHTXHVWLQJIHHGEDFNUHODWHGWRSURSRVHGFKDQJHVWRWKH0HULW5HYLHZ&ULWHULDRI
WKH1DWLRQDO6FLHQFH)RXQGDWLRQ 16) 
673,FRGHGDQGDQDO\]HGWKHUHVSRQVHVXVLQJFRQWHQWDQDO\WLFPHWKRGVWRUHILQHWKH
NH\ WKHPHV HPHUJHQW WKURXJKRXW WKH GDWD 7KH GDWD UHYHDO WUHQGV WKDW PD\ SURYLGH
VXSSRUW WR WKH 0HULW 5HYLHZ 7DVN )RUFH WKH ODUJHU %RDUG DQG WKH 1DWLRQDO 6FLHQFH
)RXQGDWLRQPRUHEURDGO\

Attachments: ³0HULW5HYLHZ7DVN)RUFH'HDU&ROOHDJXH/HWWHU$QDO\VLVDQG)LQGLQJV´


³$SSHQGL[ 6XJJHVWLRQV IRU :RUGLQJ )RUPDW RU 2UJDQL]DWLRQDO
&KDQJH´
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Merit Review Task Force: Dear Colleague Letter
Analysis and Findings
6XVDQQDK+RZLHVRQ
'DQLHO%DVFR
5DFKHO3DUNHUTask Leader
6HSWHPEHU
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Executive Summary
7KH -XQH   'HDU &ROOHDJXH /HWWHU 16%  VROLFLWHG E\ WKH 1DWLRQDO
6FLHQFH%RDUG¶V7DVN)RUFHRQ0HULW5HYLHZ&ULWHULDUHVXOWHGLQXQLTXHUHVSRQVHV
IURPZKLFKWKH,'$6FLHQFHDQG7HFKQRORJ\3ROLF\,QVWLWXWH 673, GHULYHGWKHILQGLQJV
SUHVHQWHGKHUH
2YHUWZRWKLUGVRIWKHUHVSRQGHQWVZHUHIURPXQLYHUVLWLHVDQGWKHPDMRULW\RIWKRVH
ZHUH LQGLYLGXDO SURIHVVRUV 5HVSRQVHV WR WKH 'HDU &ROOHDJXH /HWWHU ZHUH JHQHUDOO\
PL[HG QHLWKHU RYHUZKHOPLQJO\ SRVLWLYH QRU QHJDWLYH 5HVSRQGHQWV FRPPHQWHG RQ WKH
QDWLRQDO JRDOV UHYLVHG %URDGHU ,PSDFWV DQG ,QWHOOHFWXDO 0HULW FULWHULD DQG
LPSOHPHQWDWLRQ DQG SURYLGHG VXJJHVWLRQV IRU ZRUGLQJ IRUPDW DQG RUJDQL]DWLRQDO
FKDQJHV
0RVWRIWKRVHZKRFRPPHQWHGRQQDWLRQDOJRDOVIHOWWKDWWKHOLVWZDVPLVVLQJNH\
SULRULW\ DUHDV IRU WKH FRXQWU\ 5HVSRQGHQWV VXJJHVWHG WKH OLVW EH H[SDQGHG WR LQFOXGH
VHYHUDODGGLWLRQDOQDWLRQDOSULRULWLHV7KHWRSWZRPRVWSUHYDOHQWWKHPHVWRHPHUJHIRU
LQFOXVLRQ LQ WKH OLVW RI QDWLRQDO JRDOV ZHUH VRFLDO ZHOIDUH DQG KXPDQ KHDOWK DQG
HQYLURQPHQWDQGHQHUJ\$QXPEHURIUHVSRQGHQWVDOVRH[SUHVVHGGLVVDWLVIDFWLRQZLWKWKH
OLVWLQJDQGFRQWHQWRIWKHQDWLRQDOJRDOVDIHZUHVSRQGHQWVVWDWHGWKH\ZHUHVDWLVILHGZLWK
WKH QDWLRQDO JRDOV $GGLWLRQDO UHVSRQGHQWV UHSRUWHG WKH UHYLVHG FULWHULD KDG GLOXWHG WKH
HPSKDVLVRQWKHFRUHPLVVLRQRI16)
7KHPDMRULW\RIUHVSRQVHVUHODWHGWRWKHUHYLVHG%URDGHU,PSDFWVFULWHULRQUHSRUWHG
WKDWWKHDWWHQWLRQSDLGWRLQFUHDVLQJGLYHUVLW\DQGEURDGHQLQJSDUWLFLSDWLRQZDVZHDNHULQ
WKHSURSRVHGUHYLVLRQ$GGLWLRQDOUHVSRQGHQWVVWDWHGWKDWLQWKHLUYLHZWKHGUDIWUHYLVLRQ
OLPLWHGWKHSRWHQWLDOLPSDFWRI16)IXQGHGUHVHDUFK6RPHUHVSRQGHQWVUHSRUWHGWKDWLQ
WKHLUYLHZWKHGUDIWUHYLVLRQKLQGHUHG3,V¶DELOLW\WRIRFXVRQWKHGHYHORSPHQWRI67(0
HGXFDWLRQ DQG WKH 67(0 ZRUNIRUFH ± LQGHSHQGHQW RI EURDGHQLQJ SDUWLFLSDWLRQ 6RPH
UHVSRQGHQWVUDLVHGLVVXHVUHODWHGWRWKHFRQWHQWRIWKHHOHPHQWVXQGHUWKH%URDGHU,PSDFWV
FULWHULRQ
:KLOH IHZHU LQ QXPEHU WKDQ FRPPHQWV RQ WKH %URDGHU ,PSDFWV FULWHULRQ WKH
PDMRULW\ RI UHVSRQVHV ZKLFK GLVFXVVHG WKH ,QWHOOHFWXDO 0HULW FULWHULRQ ZHUH JHQHUDOO\
SRVLWLYH7KRXJKUHVSRQGHQWVZHUHGLUHFWHGWRFRPPHQWRQWKHFRQWHQWRIWKHFULWHULDD
QXPEHUGLVFXVVHGLPSOHPHQWDWLRQ0RVWRIWKHFRPPHQWVRQLPSOHPHQWDWLRQGHDOWZLWK
LVVXHV UHODWHG WR HYDOXDWLRQ RU PHWULFV DQG WKH UHYLHZ SURFHVV 2WKHUV GLVFXVVHG WKH
SURSHU UROH RI WKH LQVWLWXWLRQ DQG UHFRPPHQGHG WKHUH EH IXQGLQJ SURYLGHG IRU EURDGHU
LPSDFWVDFWLYLWLHV
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Introduction
7KH1DWLRQDO6FLHQFH%RDUG2IILFH 16%2 DVNHGWKH,'$6FLHQFHDQG7HFKQRORJ\
3ROLF\ ,QVWLWXWH 673,  WR SURYLGH DQ DQDO\VLV RI UHVSRQVHV WR DQ RSHQ 'HDU &ROOHDJXH
/HWWHU 16% IURP-XQH UHODWHGWRSURSRVHGFKDQJHVWRWKHPHULWUHYLHZ
FULWHULD RI WKH 1DWLRQDO 6FLHQFH )RXQGDWLRQ 7KH GUDIW UHYLVHG FULWHULD XSRQZ KLFK WKH
SXEOLFZDVDVNHGWRUHVSRQGDUH
³0HULW5HYLHZ3ULQFLSOHVDQG&ULWHULD
7KHLGHQWLILFDWLRQDQGGHVFULSWLRQRIWKHPHULWUHYLHZFULWHULDDUHILUPO\JURXQGHGLQWKH
IROORZLQJSULQFLSOHV
 $OO 16) SURMHFWV VKRXOG EH RI WKH KLJKHVW LQWHOOHFWXDO PHULW ZLWK WKH SRWHQWLDO WR
DGYDQFHWKHIURQWLHUVRINQRZOHGJH
 &ROOHFWLYHO\16)SURMHFWVVKRXOGKHOSWRDGYDQFHDEURDGVHWRILPSRUWDQWQDWLRQDO
JRDOVLQFOXGLQJ
x

,QFUHDVHGHFRQRPLFFRPSHWLWLYHQHVVRIWKH8QLWHG6WDWHV

x

'HYHORSPHQWRIDJOREDOO\FRPSHWLWLYH67(0ZRUNIRUFH

x

,QFUHDVHG SDUWLFLSDWLRQ RI ZRPHQ SHUVRQV ZLWK GLVDELOLWLHV DQG
XQGHUUHSUHVHQWHGPLQRULWLHVLQ67(0

x

,QFUHDVHGSDUWQHUVKLSVEHWZHHQDFDGHPLDDQGLQGXVWU\

x

,PSURYHGSUH.±67(0HGXFDWLRQDQGWHDFKHUGHYHORSPHQW

x

,PSURYHGXQGHUJUDGXDWH67(0HGXFDWLRQ

x

,QFUHDVHGSXEOLFVFLHQWLILFOLWHUDF\DQGSXEOLFHQJDJHPHQWZLWKVFLHQFHDQG
WHFKQRORJ\

x

,QFUHDVHGQDWLRQDOVHFXULW\

x

(QKDQFHG LQIUDVWUXFWXUH IRU UHVHDUFK DQG HGXFDWLRQ LQFOXGLQJ IDFLOLWLHV
LQVWUXPHQWDWLRQQHWZRUNVDQGSDUWQHUVKLSV

 %URDGHULPSDFWVPD\EHDFKLHYHGWKURXJKWKHUHVHDUFKLWVHOIWKURXJKDFWLYLWLHVWKDW
DUH GLUHFWO\ UHODWHG WR VSHFLILF UHVHDUFK SURMHFWV RU WKURXJK DFWLYLWLHV WKDW DUH
VXSSRUWHGE\WKHSURMHFWEXWDQFLOODU\WRWKHUHVHDUFK$OODUHYDOXDEOHDSSURDFKHVIRU
DGYDQFLQJLPSRUWDQWQDWLRQDOJRDOV
 2QJRLQJ DSSOLFDWLRQ RI WKHVH FULWHULD VKRXOG EH VXEMHFW WR DSSURSULDWH DVVHVVPHQW
GHYHORSHGXVLQJUHDVRQDEOHPHWULFVRYHUDSHULRGRIWLPH
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,QWHOOHFWXDOPHULWRIWKHSURSRVHGDFWLYLW\
7KHJRDORIWKLVUHYLHZFULWHULRQLVWRDVVHVVWKHGHJUHHWRZKLFKWKHSURSRVHGDFWLYLWLHV
ZLOODGYDQFHWKHIURQWLHUVRINQRZOHGJH(OHPHQWVWRFRQVLGHULQWKHUHYLHZDUH
 :KDWUROHGRHVWKHSURSRVHGDFWLYLW\SOD\LQDGYDQFLQJNQRZOHGJHDQGXQGHUVWDQGLQJ
ZLWKLQLWVRZQILHOGRUDFURVVGLIIHUHQWILHOGV"
 7R ZKDW H[WHQW GRHV WKH SURSRVHG DFWLYLW\VXJJHVWDQG H[SORUH FUHDWLYH RULJLQDO RU
SRWHQWLDOO\WUDQVIRUPDWLYHFRQFHSWV"
 +RZZHOOFRQFHLYHGDQGRUJDQL]HGLVWKHSURSRVHGDFWLYLW\"
 +RZZHOOTXDOLILHGLVWKHLQGLYLGXDORUWHDPWRFRQGXFWWKHSURSRVHGUHVHDUFK"
 ,VWKHUHVXIILFLHQWDFFHVVWRUHVRXUFHV"
%URDGHULPSDFWVRIWKHSURSRVHGDFWLYLW\
7KHSXUSRVHRIWKLVUHYLHZFULWHULRQLVWRHQVXUHWKHFRQVLGHUDWLRQRIKRZWKHSURSRVHG
SURMHFWDGYDQFHVDQDWLRQDOJRDO V (OHPHQWVWRFRQVLGHULQWKHUHYLHZDUH
 :KLFK QDWLRQDO JRDO RU JRDOV  LV RU DUH  DGGUHVVHG LQ WKLV SURSRVDO" +DV WKH 3,
SUHVHQWHG D FRPSHOOLQJ GHVFULSWLRQ RI KRZ WKH SURMHFW RU WKH 3, ZLOO DGYDQFH WKDW
JRDO V "
 ,V WKHUH D ZHOOUHDVRQHG SODQ IRU WKH SURSRVHG DFWLYLWLHV LQFOXGLQJ LI DSSURSULDWH
GHSDUWPHQWOHYHORULQVWLWXWLRQDOHQJDJHPHQW"
 ,VWKHUDWLRQDOHIRUFKRRVLQJWKHDSSURDFKZHOOMXVWLILHG"+DYHDQ\LQQRYDWLRQVEHHQ
LQFRUSRUDWHG"
 +RZ ZHOO TXDOLILHG LV WKH LQGLYLGXDO WHDP RU LQVWLWXWLRQ WR FDUU\ RXW WKH SURSRVHG
EURDGHULPSDFWVDFWLYLWLHV"
 $UH WKHUH DGHTXDWH UHVRXUFHV DYDLODEOH WR WKH 3, RU LQVWLWXWLRQ WR FDUU\ RXW WKH
SURSRVHGDFWLYLWLHV"´ 16% 
673,FRQGXFWHGWKLVDQDO\VLVXVLQJFRQWHQWDQDO\WLFPHWKRGVWRLQGXFWLYHO\FRGHDQG
FODVVLI\WKHGDWDDFFRUGLQJWRWKHWKHPHVSUHVHQWWKURXJKRXWWKHUHVSRQVHV673,DQDO\]HG
WKH UHVSRQVHV LWHUDWLYHO\ EXLOGLQJ QXDQFH LQWR WKH XQGHUVWDQGLQJ RI WKHUHVSRQVHV'DWD
ZHUHJURXSHGDFFRUGLQJWRHPHUJHQWWKHPHVWRDOORZIRUPRUHGHWDLOHGDQDO\VLV&RGHV
ZHUHDSSOLHGWRHDFKLQGLYLGXDOUHVSRQVHDOORZLQJWKHGDWDWREHUHILQHGDQGWKHQXDQFHV
GUDZQRXW,QVRPHLQVWDQFHVLWLVSRVVLEOHIRURQHUHVSRQGHQWWRKDYHGLVFXVVHGVHYHUDO
WKHPHV WKURXJKRXW RQH UHVSRQVH ,Q VXFK FDVHV WR IXOO\ XQGHUVWDQG WKH QXDQFHV RI WKH
UHVSRQGHQW¶VDQVZHUWRDTXHVWLRQPRUHWKDQRQHFRGHZDVDSSOLHG1XPEHUVRIXQLTXH
UHVSRQVHVDQGZKHWKHUWKHFRGHVDSSOLHGZHUHPXWXDOO\H[FOXVLYHRUQRWDUHLQFOXGHGIRU
HDFKILJXUHWRUHLQIRUFHWKLVSRLQW
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Basic Demographics of Respondents
7KHUHZHUHXQLTXHUHVSRQGHQWVWRWKH'HDU&ROOHDJXH/HWWHU7KHPDMRULW\RI
UHVSRQGHQWVZHUHIURPXQLYHUVLWLHV   )LJXUH 7KLUW\WZRUHVSRQGHQWVZRUNIRUWKH
JRYHUQPHQW DW D )HGHUDO DJHQF\ $ WRWDO RI  OHWWHUV ZHUH VXEPLWWHG RQ EHKDOI RI
RUJDQL]DWLRQV UHSUHVHQWLQJ WKHLU IRUPDO SRVLWLRQV 7KHVH LQFOXGHG  VFLHQWLILF
SURIHVVLRQDO VRFLHWLHV DQG RW KHU 1*2V DQG DGYRFDF\ JURXSV 1LQH UHVSRQVHV FDPH
IURP SHUVRQV DIILOLDWHG ZLWK UHVHDUFK LQVWLWXWHV DQG  UHVSRQGHQWV SURYLGHG QR
DIILOLDWLRQ

Figure 1. Responses by Type of Institution
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:LWK UHJDUG WR WKH FRPSRVLWLRQ RI WKH  UHVSRQGHQWV IURP XQLYHUVLWLHV WKH
PDMRULW\ RI UHVSRQVHV FDPH IURP LQGLYLGXDO SURIHVVRUV )LJXUH   7KH UHPDLQLQJ
UHVSRQVHVZHUHGLYLGHGDPRQJVWLQGLYLGXDOXQLYHUVLW\DGPLQLVWUDWRUVZULWLQJRQWKHLURZQ
EHKDOI XQLYHUVLW\ DGPLQLVWUDWRUV ZULWLQJ RQ EHKDOI RI WKH XQLYHUVLW\ DQG JUDGXDWH
VWXGHQWV
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Figure 2. University Respondents by Type
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7KHUH ZHUH QR LVVXHV VSHFLILF RU XQLTXH WR DQ\ RQH W\SH RI UHVSRQGHQW LQFOXGLQJ
OHWWHUVZULWWHQRQEHKDOIRIRUJDQL]DWLRQV)URPWKLVSRLQWRQWKHIRFXVRIWKLVDQDO\VLVLV
RQWKHUHVSRQVHVDVDJURXS
,Q JHQHUDO UHVSRQGHQWV¶ DWWLWXGHV WRZDUG WKH GUDIW UHYLVHG FULWHULD ZHUH PL[HG ±
SUHVHQWLQJERWKSRVLWLYHDQGQHJDWLYHIHHGEDFN )LJXUH 6L[W\IRXUUHVSRQGHQWVPDGH
SRVLWLYHFRPPHQWVZLWKUHJDUGWRWKHSURSRVHGFKDQJHVZKLOHUHVSRQGHQWVSURYLGHG
QHJDWLYH IHHGEDFN RQ WKH SURSRVHG UHYLVLRQ $Q DGGLWLRQDO U HVSRQGHQWV UHSRUWHG D
PL[HGRSLQLRQ ERWKSRVLWLYHDQGQHJDWLYH ZKLOHUHVSRQGHQWVZHUHQHXWUDOWRZDUGWKH
GUDIWUHYLVLRQ
Figure 3. Valence of Responses (278 unique respondents)
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$SSUR[LPDWHO\RQHWKLUGRIUHVSRQGHQWV  H[SUHVVHGVRPHOHYHORIDSSUHFLDWLRQ
IRUWKHGUDIWUHYLVHGFULWHULD7KHVHUHVSRQGHQWVZHUHGLYLGHGEHWZHHQWZRFDWHJRULHV
UHVSRQGHQWVZHUHSOHDVHGRUVDWLVILHGZLWKWKHUHYLVLRQVDVLVDQGUHVSRQGHQWVWKRXJKW
WKH QHZ YHUVLRQ ZDV DQ LPSURYHPHQW EXW KDG FRPPHQWV RU VXJJHVWLRQV IRU SRVVLEOH
DGGLWLRQDOFKDQJHV
x

$QH[DPSOHRIDUHVSRQVHH[SUHVVLQJVXFKDFRPPHQW
“The refinement of these criteria is an admirable step towards clarifying
exactly what the NSF is talking about in its prompts. The drawback is that this
list looks suspiciously like a course catalog of buzzwords to hit in one’s FRFP
application.”

x

$QH[DPSOHRIDUHVSRQGHQWVDWLVILHGZLWKWKHUHYLVHGFULWHULDLQWKHLUFXUUHQW
IRUP
“I LOVE this rewrite!!! The bullets are especially good, making it easier to
read and understand at a glance. The preamble is excellent and succinct and I
feel really gets the point across. I am tired of people giving me intellectual
merit goals as broader impacts. This make that completely clear and also
makes clear that we do not insist that they do this for free, but have “adequate
resources” to carry out their plan.
Kudos to whoever drafted this document.”

5HVSRQVHV ZHUH FDWHJRUL]HG E\ ZKLFK VHFWLRQ RI WKH UHYLVHG FULWHULD WKH\
FRPPHQWHG RQ QDWLRQDO JRDOV LPSOHPHQWDWLRQ %URDGHU ,PSDFWV FULWHULRQ DQG
,QWHOOHFWXDO 0HULW FULWHULRQ )LJXUH   6RPH UHVSRQGHQWV GLVFXVVHG PRUH WKDQ RQH
VHFWLRQ

Figure 4. Responses by Section of Criteria (Codes are not mutually exclusive, data
represent 278 unique responses)
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Attitudes toward National Goals
7KHUHZHUHFRPPHQWVRQWKHOLVWRIQDWLRQDOJRDOVSURYLGHGLQWKHPHULWUHYLHZ
FULWHULD )LJXUH   2I WKRVH WKH PRVW FRPPRQ UHVSRQVHV LQGLFDWHG WKDW WKH OLVW LV
LQFRPSOHWHDQGUHSRUWHGIHHOLQJGLVVDWLVILHGZLWKWKHOLVWLQJRIQDWLRQDOJRDOV$GGLWLRQDO
UHVSRQGHQWVVWDWHGWKH\ZHUHVDWLVILHGZLWKWKHFXUUHQWFRQWHQWDQGIRUPDWRIWKHOLVWDQG
RWKHUV FRPPHQWHG WKDW WKH GUDIW UHYLVLRQ GLOXWHG WKH PLVVLRQ RI WKH 1DWLRQDO 6FLHQFH
)RXQGDWLRQLQVXSSRUWLQJEDVLFUHVHDUFK
Figure 5. Attitudes toward National Goals in Merit Review Criteria (Codes are not mutually
exclusive; data represent 169 unique respondents)
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)LIW\VL[ UHVSRQVHV H[SUHVVHG GLVVDWLVIDFWLRQ ZLWK WKH OLVWLQJ DQG FRQWHQW RI WKH
QDWLRQDOJRDOVDQGH[SUHVVHGVDWLVIDFWLRQ
o 7ZR H[DPSOHV RI UHVSRQVHV H[SUHVVLQJ GLVVDWLVIDFWLRQ ZLWK WKH QDWLRQDO
JRDOV
“In fact, providing a list at all is potentially divisive and counterproductive.”

“The proposed national goals appear to pigeonhole the NSF almost
exclusively as a support arm for commercial enterprise and a public relations
firm for scientific literacy.”
o $QH[DPSOHRIDUHVSRQGHQWVDWLVILHGZLWKWKHQDWLRQDOJRDOV
“It is encouraging to see more explicit guidelines outlining the kinds of things
that would fall under the broad category of ‘broader impacts.’”
x

7KLUW\HLJKWUHVSRQGHQWVFRPPHQWHGWKDWWKHGUDIWUHYLVLRQGLOXWHGWKHPLVVLRQRI
WKH1DWLRQDO6FLHQFH)RXQGDWLRQLQVXSSRUWLQJEDVLFUHVHDUFK
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o $QH[DPSOHRIDUHVSRQVHWKDWWKHUHYLVHGFULWHULDGLOXWHGWKHPLVVLRQRI
WKH16)
“My ‘read’ of the proposed criteria is in complete conflict with my
understand[ing] of the NSF mission to support fundamental fields of science
and engineering and as the place ‘where discoveries begin’.”
6L[W\VL[UHVSRQGHQWVKDGVSHFLILFVXJJHVWLRQVIRUFDWHJRULHVWKDWZHUHPLVVLQJIURP
WKH OLVW RI QDWLRQDO JRDOV )LJXUH   7KH WZR PRVW IUHTXHQW VXJJHVWLRQV RI WRSLFV WR
LQFOXGH ZHUH 6RFLDO :HOIDUH DQG +XPDQ +HDOWK DQG (QYLURQPHQW DQG (QHUJ\
$GYDQFLQJ6FLHQFH,QWHUQDWLRQDO&ROODERUDWLRQ0XOWLGLVFLSOLQDULW\DQG&URVV'LVFLSOLQH
3DUWQHUVKLSV 7UDLQLQJ DQG (GXFDWLRQ 6RIWZDUH 'DWD DQG 2WKHU 7RROV DQG (FRQRPLF
6XVWDLQDELOLW\ZHUHDOVRLGHQWLILHGDVSRWHQWLDOPLVVLQJQDWLRQDOJRDOV

Figure 6. Suggested Additions to the Listing of National Goals (Codes are not mutually
exclusive; data represent 66 unique respondents)
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Attitudes toward Broader Impacts criterion
6L[W\ILYH UHVSRQGHQWV FRPPHQWHG RQ WKH UHYLVHG %URDGHU ,PSDFWV FULWHULRQ 
FRPPHQWV LQGLFDWHG WKDW WKH GUDIW UHYLVLRQ ZDV ZHDNHU WKDQ SUHYLRXV GUDIWV DQG 
FRPPHQWV UDLVHG LVVXHV UHODWHG WR WKH HOHPHQWV XQGHU WKH %URDGHU ,PSDFWV FULWHULRQ
)LJXUH 




Ϯϳϳ


Figure 7. Attitudes toward Revised Broader Impacts Criterion (Codes are not mutually
exclusive; data represent 65 unique respondents)
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7KLUW\ILYHUHVSRQGHQWVUHSRUWHGWKDWWKHGUDIWUHYLVLRQGHWUDFWHGIURPDSUHYLRXV
VWUHQJWK LQ WKH PHULW UHYLHZ FULWHULD ZKLFK VRXJKW WR LQFUHDVH GLYHUVLW\ DQG
EURDGHQSDUWLFLSDWLRQ
o $QH[DPSOHRIDUHVSRQVHRQWKHZHDNHQLQJRIEURDGHQLQJSDUWLFLSDWLRQRU
GLYHUVLW\
“The new language does not give appropriate weight to the national goal
of increasing participation of women, persons with disabilities, and
underrepresented minorities. The previous broader impacts language
made it clear that ‘integrating diversity into NSF programs, projects, and
activities" was a specific area that "NSF staff will give careful
consideration’…The loss of such language will cause the unintended effect
of significantly diminishing the weight that reviewers will give to this
critically important national goal.”

x

1LQHDGGLWLRQDOUHVSRQGHQWVUHSRUWHGWKDWLQWKHLUYLHZWKHGUDIWUHYLVLRQOLPLWHG
WKH SRWHQWLDO LPSDFW RI 16)IXQGHG UHVHDUFK ZKLOH  UHVSRQGHQWV UHSRUWHG
IHHOLQJWKDWWKHGUDIWUHYLVLRQKLQGHUHG3,V¶DELOLW\WRIRFXVRQWKHGHYHORSPHQW
RI67(0HGXFDWLRQDQGWKH67(0ZRUNIRUFH
o $Q H[DPSOH RI D UHVSRQVH RQW KH OLPLWLQJ RI WKH SRWHQWLDO LPSDFW RI WKH
UHVHDUFK
“The itemized list of questions concerning "Broader Impacts" asks about
impact on "national goals" (which would apparently include economic
competitiveness or national security). However it does not ask about impact
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on other areas of science -- a type of "broader impact" that is in fact very
important, and very valuable.”
o $Q H[DPSOH RI D UHVSRQGHQW FRPPHQWLQJ RQ WKH ZHDNHQLQJ RI 67(0
HGXFDWLRQDQGZRUNIRUFH
“1. Broader impacts does not explicitly identify educational outreach as one
of the possible ways for projects to have a broader impact. It is important to
continue to provide incentive for scientists and faculty to engage elementary
and secondary students, K-12 teachers, if it is appropriate to do so within the
scope of the scientific proposal. a statement to this effect is critical.”
x

6L[WHHQ UHVSRQVHV UDLVHG LVVXHV ZLWK WKH FRQWHQW RI WKH HOHPHQWV XQGHU WKH
%URDGHU,PSDFWFULWHULRQ
o $QH[DPSOHRIDUHVSRQVHFRPPHQWLQJRQWKHEURDGHULPSDFWHOHPHQWV
“For example, especially points 2-5 under Broader Impacts are redundant
and actually don't make sense as Broader Impacts. What does the availability
of adequate resources have to do with Broader Impacts?!”

Attitudes toward Intellectual Merit criterion
7ZHQW\VL[ UHVSRQGHQWV GLVFXVVHG WKH ,QWHOOHFWXDO 0HULW FULWHULRQ (LJKWHHQ
UHVSRQGHQWVLQGLFDWHGWKH\ZHUHVDWLVILHGZLWKWKH,QWHOOHFWXDO0HULWFULWHULRQDVZULWWHQ
DQGUHVSRQGHQWVUDLVHGLVVXHVZLWKWKH,QWHOOHFWXDO0HULWFULWHULRQ
x

$QH[DPSOHRIDUHVSRQVHQRWLQJDGHJUHHRIGLVVDWLVIDFWLRQZLWKWKH,QWHOOHFWXDO
0HULWFULWHULRQ
“I also think that more clarity on what constitutes intellectual merit would be
helpful, beyond addressing five goals listed. In particular for education
projects, sometimes the best projects contain a number of "tried and true"
methods. I would hate to see these trashed because they are not "creative,
orginal >VLF@ or transformative."

x

$QH[DPSOHRIDUHVSRQVHLQGLFDWLQJVDWLVIDFWLRQZLWKWKH,QWHOOHFWXDO0HULW
FULWHULRQ
“The Intellectual Merit criterion is similar to the previous criterion, which is
acceptable.”

Comments on Implementation
$OWKRXJK SHRSOH ZHUH DVNHG WR FRPPHQW RQW KH FULWHULD PDQ\ UHVSRQGHQWV DOVR
SURYLGHG VXJJHVWLRQV UHJDUGLQJ WKH LPSOHPHQWDWLRQ RI WKH PHULW UHYLHZ FULWHULD  0RUH
WKDQRQHWKLUGRIUHVSRQGHQWV  UDLVHGLVVXHVUHODWHGWRLPSOHPHQWDWLRQ7KHVHZHUH
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IXUWKHU EURNHQ GRZQ LQWR (YDOXDWLRQ RU 0HWULFV WKH 5HYLHZ 3URFHVV WKH ,QVWLWXWLRQDO
5ROH)XQGLQJIRU%URDGHU,PSDFWDFWLYLWLHVDQG2WKHU )LJXUH 

Figure 8. Implementation of Merit Review Criteria (Codes are not mutually exclusive, data
represent 102 unique respondents)
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7KH  UHVSRQGHQWV ZKR FRPPHQWHG RQ HYDOXDWLRQ RU PHWULFV ZHUH FRQFHUQHG
ZLWK KRZ EURDGHU LPSDFW DFWLYLWLHV ZRXOG EH HYDOXDWHG GXULQJ WKH UHYLHZ RI D
SURSRVDO ZKDW WKH ZHLJKWLQJ RI WKH WZR FULWHULD ZRXOG EH DQG ZKHWKHU WKHUH
ZRXOGEHDFFRXQWDELOLW\DIWHUWKHIDFW2WKHUVWRRNLVVXHZLWKWKHXVHRIWKHZRUG
³&ROOHFWLYHO\´LQ3ULQFLSOHDQGZLWKWKHDVVHVVPHQWUHTXLUHGE\3ULQFLSOH
7KHUHZHUHDOVRDIHZUHVSRQGHQWVZKRZHUHSRVLWLYHDERXWWKHQHZHYDOXDWLRQ
PHWKRGV
o $QH[DPSOHRIDUHVSRQVHFRPPHQWLQJRQHYDOXDWLRQRIFULWHULD
“It is not clear to me how a merit review panel could decide how one PI's goals
and aspirations for broader impacts are more likely to succeed than another's.
There are no established methods for achieving these goals and aspirations, so
it is hard to evaluate the likelihood of success. This uncertainty contrasts
sharply with the clarity with which intellectual merit can be evaluated…As a PI,
I feel much more confident about my ability to communicate the intellectual
merit of the research I am proposing than the broader impact. The new
principles are clearer and offer more guidance, but I am concerned that they
will still be difficult to address effectively. I can demonstrate with preliminary
results and logic that my proposed research is likely to succeed; I can only
promise that my research will have the broader impact NSF is looking for.”
o $QH[DPSOHRIDUHVSRQVHFRPPHQWLQJRQ³&ROOHFWLYHO\´
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“‘Collectively, NSF projects …’ This statement, does not make it clear that each
project should satisfy the BI criteria, but that many projects taken together
collectively have broader impacts. My concern is that a program manager could
fund a couple of workshops for which they can provide no evidence for their
impact, along with research projects with little BI work, but then make the point
that the project collectively has BI activities.”
o $QH[DPSOHRIDUHVSRQVHFRPPHQWLQJRQWKHDVVHVVPHQWIURP3ULQFLSOH

“The sentence in the preamble ‘Ongoing application of these criteria should be
subject to appropriate assessment developed using reasonable metrics over a
period of time.’ is confusing to me. By whom is the application of these criteria?
Who will perform the assessment?”
o $QH[DPSOHRIDSRVLWLYHUHVSRQVHUHODWHGWRHYDOXDWLRQ
“We appreciate the level of accountability implied in the new statement that is
not found in the current version of the review criteria statement. The proposed
review elements offer exceptionally clear guidance and metrics which potential
reviewers and investigations should find helpful.”
x

7KH  UHVSRQVHV FRGHG DV 5HYLHZ 3URFHVV GLVFXVVHG DVSHFWV RWKHU WKDQ
HYDOXDWLRQ RI FULWHULD LQFOXGLQJ TXDOLILFDWLRQV RI UHYLHZHUVQHFHVVDU\ JXLGDQFH
IRUUHYLHZHUVDQGJUDQWSURSRVDOZULWHUVDELOLW\RIVFLHQWLILFUHYLHZHUVWRMXGJH
QRQVFLHQWLILF %, DFWLYLWLHV EXUGHQ RI DGGUHVVLQJ DGGLWLRQDO FULWHULD DQG XVLQJ
VSDFH SUHYLRXVO\ GHYRWHG WR VFLHQWLILF PHULW DQG RWKHU JHQHUDO VXJJHVWLRQV IRU
FKDQJHVWRWKHUHYLHZSURFHVV
o $QH[DPSOHRIFRPPHQWRQWKHUHYLHZSURFHVV
³But if the researcher is in an institution where doing the proposed
research project HAS a broadening impact in and of itself, e.g., involving
undergraduates into research at an undergraduate college, his/her
answers could have a lot of redundancy, or s/he might not be able to use
the space as efficiently as the case of the company example above.
Perhaps the newer criteria for BI are trying to be more explicit, but the
older ones had more flexibility in describing the unique situation each PI
is in so that they can emphasize different strengths.”

x

7KHUHVSRQGHQWVGLVFXVVLQJLQVWLWXWLRQDOUROHTXHVWLRQHGWKHSURSHUUROHRIWKH
LQVWLWXWLRQ IRU EURDGHU LPSDFWV DFWLYLWLHV DQG ZHUH FRQFHUQHG ZLWK VPDOOHU
LQVWLWXWLRQVEHLQJPDUJLQDOL]HGDPRQJRWKHUXQFHUWDLQWLHV
o 7ZRH[DPSOHVRIUHVSRQVHVFRGHGZLWKUHIHUHQFHWRYDULRXVDVSHFWVRIWKH
LQVWLWXWLRQDOUROHDUH


Ϯϴϭ

“Third, it is unclear the meaning of department-level or institutional
engagement, how it will be assessed, and whether and how it can be
distinguished from cost sharing.”
“The Primary Undergraduate Institutions (PUIs) and the Masters Intensive
Institutions seldom meet all of the intellectual merit levels of research 1
institutions, but our broader impacts strengthen our proposals.”
x

7KH  UHVSRQVHV RQI XQGLQJ IRU %, VXJJHVWHG SURYLGLQJ IXQGLQJ IRU EURDGHU
LPSDFWDFWLYLWLHV
o $QH[DPSOHRIDUHVSRQVHGLVFXVVLQJIXQGLQJIRU%,LV
“I'm concerned that Broader Impacts activities are not directly supported by NSF
grants. As a soon-to-be postdoctoral scholar, and hopefully future Principal
Investigator, I see many around me complain that Broader Impacts are an unfunded mandate that competes with research time. One solution would be to allow
funding for Broader Impacts activities to be written into grants. This would make
them a valid and valued part of normal research practice in the U.S. More
broadly, funding Broader Impacts will show that NSF truly values these goals and
will have the broader benefit of increasing the effectiveness with which NSF
projects meet the National Goals.”

Conclusion
5HVSRQVHV ZHUH JHQHUDOO\ PL[HG QHLWKHU RYHUZKHOPLQJO\ SRVLWLYH QRU QHJDWLYH
2YHUWZRWKLUGVRIWKHUHVSRQGHQWVZHUHIURPXQLYHUVLWLHVDQGWKHPDMRULW\RIWKRVHZHUH
LQGLYLGXDO SURIHVVRUV 5HVSRQGHQWV FRPPHQWHG RQW KH QDWLRQDO JRDOV UHYLVHG EURDGHU
LPSDFWV DQG LQWHOOHFWXDO PHULW FULWHULD DQG LPSOHPHQWDWLRQ 0RVW RI WKRVH ZKR
FRPPHQWHGRQQDWLRQDOJRDOVIHOWWKDWWKHOLVWZDVPLVVLQJNH\HOHPHQWV7KHPDMRULW\RI
UHVSRQVHV UHODWHG WR WKH UHYLVHG %URDGHU ,PSDFWV FULWHULRQ UHSRUWHG WKH\ IHOW WKH FXUUHQW
YHUVLRQKDGDZHDNHUHPSKDVLVRQLQFUHDVLQJGLYHUVLW\DQGEURDGHQLQJSDUWLFLSDWLRQ7KH
VPDOO QXPEHU RI UHVSRQVHV UHODWHG WR LQWHOOHFWXDO PHULW ZDV RQ WKH ZKROH SRVLWLYH $
QXPEHU RI UHVSRQGHQWV GLVFXVVHG LPSOHPHQWDWLRQ DQG PRVW RI WKHVH GHDOW ZLWK LVVXHV
UHODWHG WR HYDOXDWLRQ RU PHWULFV DQG WKH UHYLHZ SURFHVV 5HVSRQVHV DOVR LQFOXGHG D
QXPEHURIVSHFLILFVXJJHVWLRQVIRUZRUGLQJIRUPDWRURUJDQL]DWLRQDOFKDQJHV



ϮϴϮ

Appendix: Suggestions for wording, format and organizational change
Clarification Needed
Broader Impacts
%URDGHULPSDFWVRIWKHSURSRVHGDFWLYLW\´
6LQFHLWLVWKHFROOHFWLYHVXPRI16)SURMHFWVWKDWDUHVXSSRVHGWRKDYHEURDGHULPSDFW,VXJJHVWFKDQJLQJWKH
FXUUHQWWH[WWR³7KHSXUSRVHRIWKLVUHYLHZFULWHULRQLVWRLGHQWLI\DQGDVVHVVWKHYDOXHRIWKHEURDGHULPSDFWVRI
WKHSURSRVHGSURMHFW(OHPHQWVWRFRQVLGHUDUH´
%URDGHULPSDFWVRIWKHSURSRVHGDFWLYLW\´(OHPHQW,ILQGHOHPHQWFRQIXVLQJ,VLWDVNLQJZKHWKHUWKH3,
KDVUHTXHVWHGDGHTXDWHUHVRXUFHV"2ULIWKHUHDUHDGHTXDWHUHVRXUFHVDWWKHLQVWLWXWLRQ"2UERWK",ZRXOGVXJJHVW
GURSSLQJRUUHZRUGLQJ
:KLFKQDWLRQDOJRDO RUJRDOV LV RUDUH DGGUHVVHGLQWKLVSURSRVDO"+DVWKH3,SUHVHQWHGDFRPSHOOLQJ
GHVFULSWLRQRIKRZWKHSURMHFWRUWKH3,ZLOODGYDQFHWKDWJRDO V "
DVVXPHVWKDWWKHUHDUHVRPHVSHFLILFQDWLRQDOJRDOV,KDYHWKHIHHOLQJWKDWWKHVXSSRUWRIEDVLFUHVHDUFKLVQRWRQH
RIWKHP
6R,UHFRPPHQGDOLWWOHHGLWLQJWRPDNHLWFOHDUWKDWWKH16)SURPRWHVVXIILFLQWO\MXVWLILHGEDVLFUHVHDUFK
(OHPHQWFDOOVIRUDʊZHOOUHDVRQHGSODQۅZLWKʊGHSDUWPHQWOHYHORULQVWLWXWLRQDOHQJDJHPHQWۅ
LQQRYDWLRQVWHDPTXDOLILFDWLRQVDQGDGHTXDWHUHVRXUFHV
7KHUHLVDPELJXLW\LQWKLVUHTXLUHPHQWIRUWKRVHJUDQWVWKDWSULPDULO\DUHHGXFDWLRQDORXWUHDFKGLVVHPLQDWLRQRU
GLIIXVLRQRILQQRYDWLRQHIIRUWV7KLVDSSHDUVWREHDʊUHVHDUFKFHQWULFۅYLHZWKDWGRHVQRWFRQVLGHUWKHIXOO
WD[RQRP\RI16)JUDQWV
+DYHDQ\LQQRYDWLRQVEHHQLQFRUSRUDWHG"7KLVTXHVWLRQOHDYHVLQQRYDWLRQXQGHILQHG3URYLGLQJDQHZ
ZLGJHWWRDQH[LVWLQJPHFKDQLFDOGHYLFHPD\EHLQQRYDWLYHWRWKHUHVHDUFKHURUHYHQWKHGLVFLSOLQHEXWKRZGRHV
WKDWLQQRYDWLRQEURDGHQLPSDFW"+RZGRHVWKHLQQRYDWLRQVXSSRUWEURDGHUSDUWLFLSDWLRQ"+RZZLOOWKHLQQRYDWLRQ
VHUYHVRFLHW\"7KLVUHYLVHGTXHVWLRQLVQRWDSSOLFDEOHIRUWKHVHUHYLHZFULWHULD
,QERWK0HULWLWHPDQG%URDGHULWHP([SDQGWKHFRQFHSWRIUHVRXUFHVWRJREH\RQGILQDQFLDOWR
LQFOXGHWKLQJVOLNHIDFLOLWLHV
,QWKHWH[WIRUEURDGHULPSDFWVLWLVQRWFOHDULQVHYHUDOSODFHVWRZKDWWKHZRUGDFWLYLWLHVUHIHUVWKH
UHVHDUFKLWVHOIRUWKHEURDGHULPSDFWVRXWUHDFKHIIRUWV,EHOLHYHWKDWWKHWH[WVKRXOGEHPRUHH[SOLFLWFDQ
DFWLYLWLHVUHIHUWRWKHUHVHDUFKWKHIRFXVHGEURDGHULPSDFWVHIIRUWVVXFKDVRXWUHDFKRUWKHV\QHUJLVWLFRXWSXW
RIWKHHQWLUHIXQGHGSURMHFW"
,VWKHUDWLRQDOHIRUFKRRVLQJWKHDSSURDFKZHOOMXVWLILHG"%\ZKRPDQGIRUZKRP"%\LWVHOIWKLVFULWHULRQKDV
QRUHOHYDQFHWRLQFUHDVLQJWKHLPSDFWRIWKHZRUNLQWKHEURDGHUVRFLHW\
6XESRLQWZRXOGVHHPWRLPSO\VRPHWKLQJDERXWFRVWVKDULQJDQG,GRQ¶WWKLQNZHZDQWWRGRWKDW)RU
VSHFLILFSURJUDPVWKDWPLJKWUHTXLUHGHSDUWPHQWLQVWLWXWLRQDOHQJDJHPHQWZHFDQKDYHDQDGGLWLRQDOUHYLHZ
FULWHULRQ
:HDUHDOVRFRQFHUQHGWKDWWKHGRFXPHQWVKRXOGPRUHFOHDUO\VSHFLI\ZKDWLVLQWHQGHGE\WKHVWDWHPHQWWKDW
³%URDGHULPSDFWVPD\EHDFKLHYHGWKURXJKWKHUHVHDUFKLWVHOI«´,QSDUWLFXODUWKHODQJXDJHVKRXOGVWDWHWKDW
SURSRVHUVDUHUHTXLUHGWREHVSHFLILFLQLGHQWLI\LQJKRZWKHUHVHDUFKLWVHOIPHHWVEURDGHULPSDFWFULWHULDDQGDW
ZKDWVWDJHLQWKHUHVHDUFKSODQWKRVHEURDGHULPSDFWJRDOVDUHH[SHFWHGWREHPHW
,QWHOOHFWXDO0HULWDQG%URDGHU,PSDFWV
(YHQEHIRUHGLVWLQJXLVKLQJZKDWEHORQJVXQGHU,QWHOOHFWXDO0HULWYHUVXV%URDGHU,PSDFWVZDVQRWDOZD\V
FOHDU$WWKHYHU\OHDVW,VWURQJO\XUJH16)WRFOHDUO\GLIIHUHQWLDWHRQHFULWHULRQIURPWKHRWKHU,WVKRXOGEH
FRPSOHWHO\FOHDUWRSURSRVHUVDQGUHYLHZHUVZKDWPHHWVHDFKFULWHULRQ
([SODLQWKHUHODWLRQVKLSEHWZHHQWKH,QWHOOHFWXDO0HULWDQG%URDGHU,PSDFWVFULWHULD
,QERWK0HULWLWHPDQG%URDGHULWHP$EHWWHUGHVFULSWLRQRIZKDWLVLQWHQGHGE\³HQJDJHPHQW´VKRXOG
EHLQFOXGHG
Intellectual Merit

Ϯϴϯ

$UHZRUGLQJIRU0HULWLWHP7RZKDWH[WHQWGRHVWKHSURSRVHGDFWLYLW\H[SORUHFUHDWLYHDQGSRWHQWLDOO\
WUDQVIRUPDWLYHFRQFHSWVUDWKHUWKDQLQFUHPHQWDODGYDQFHV"
(OHPHQWXQGHU³,QWHOOHFWXDOPHULWRIWKHSURSRVHGDFWLYLW\´:KDWGRHV³,VWKHUHVXIILFLHQWDFFHVVWR
UHVRXUFHV"´PHDQ"$VDIRUPHU$'FXUUHQW16)JUDQWHHDQG16)UHYLHZHU,FDQ WPDNHKHDGVRUWDLOVRILW,
ZRXOGVXJJHVWGHOHWLQJLW 7UXVWPHIHZHUHOHPHQWVZLOOSURGXFHEHWWHUUHYLHZV 
,GRKDYHRQHFRQFHUQXQGHU³LQWHOOHFWXDOPHULW´WKHWHUP³WUDQVIRUPDWLYH´DSSHDUVDVLQWKHSDVW7KLVVHHPV
WREHDQLQYLWDWLRQWRK\SHUEROHDQGH[DJJHUDWLRQZKLFKFDQQHHGOHVVO\DGGWRWKHFKDOOHQJHRISURYLGLQJDQ
LQIRUPHGDQGUHDVRQHGUHYLHZ&DQWKLVSKUDVHEHUHPRYHG",IQRWFDQ\RXSURYLGHVRPHH[DPSOHVRIZKDW
PLJKWSUDFWLFDOO\EHFRQVLGHUHG³WUDQVIRUPDWLYH´"
,QQXPEHUXQGHULQWHOOHFWXDOPHULW,WZRXOGEHEHWWHUWRVD\ZLWKDUHDG\WRJRHIIHFWLYHZRUNSODQRU
VRPHWKLQJHOVHLQSODLQHQJOLVK7KHSKUDVHZHOOFRQFHLYHGDQGRUJDQL]HGFRXOGVLPSO\UHIHUWRWKHSURSRVDODQG
QRWQHFHVVDULO\KRZWKH3,LVJRLQJWRGRWKHZRUN,
3OHDVHH[SODLQWKHGHILQLWLRQRI,QWHOOHFWXDO0HULWDQGLWVDSSOLFDWLRQIRUJUDQWVWKDWDUHSULPDULO\DLPHGDW
GLVVHPLQDWLRQRIILQGLQJV WKURXJKSXEOLFPHGLDRUWKURXJKHGXFDWLRQDOFRQWHQW IDFLOLWDWLQJWKHGLIIXVLRQRI
LQQRYDWLRQEXLOGLQJFDSDFLW\ HJFHQWHUVDQGGLJLWDOOLEUDULHV DQGEURDGHQLQJSDUWLFLSDWLRQ LQWHQWLRQDOO\
FRQFHQWUDWHGRQWKHUHFUXLWPHQWDQGUHWHQWLRQRIPHPEHUVRIXQGHUUHSUHVHQWHGJURXSV 

Implementation
Broader Impacts
,QDGGLWLRQUHYLHZSDQHOLVWVQHHGYHU\FOHDUJXLGHOLQHVRQDVVHVVLQJZKHWKHUWKHEURDGHULPSDFWFULWHULRQKDV
EHHQPHWE\DJLYHQSURSRVDODQGLWVUHVXOWVFDQEHDFKLHYHGLQWKHSURSRVHGWLPHIUDPH
3HUKDSV16)PLJKWFRQVLGHUKRZWRDOORZ±RUHYHQHQFRXUDJH±WKHJUHDWHUDJJUHJDWLRQRIEURDGHULPSDFWV
EH\RQGLQGLYLGXDOJUDQWV±VRWKDWLQVWLWXWLRQVPLJKWVKRZWKHLPSDFWE\XQLWRUHYHQDFURVVDQHQWLUHFDPSXV
3URYLGHPRUHJXLGDQFHIRUERWK3,VDQGUHYLHZHUVKRZWRHQVXUHWKDWJUDQWVRIDOONLQGVVDWLVI\WKH%URDGHU
,PSDFWVFULWHULRQIRUHDFK16)JUDQWPDGH
,QWHOOHFWXDO0HULWDQG%URDGHU,PSDFWV
, GOLNHWRVXJJHVWWKDWPRUHZHLJKWLQWKH2YHUDOO6FRUHEHJLYHQWR,QWHOOHFWLDO0HULWWKDQWR%URDGHU
,PSDFWVVD\RUUDWKHUWKDQ
N/A
>0HULW5HYLHZ:RUGLQJ&KDQJH@5HYLHZHUVRIDOO16)SURSRVDOVDUHDVNHGWRHYDOXDWHSURSRVDOTXDOLW\RQ
WKHEDVLVRIWZRPHULWUHYLHZFULWHULDLQWHOOHFWXDOPHULWDQGEURDGHULPSDFWV6HSDUDWHHYDOXDWLRQVUHOHYDQWWRHDFK
FULWHULRQDUHUHTXHVWHG)RUHDFKFULWHULRQILYHTXHVWLRQVDUHSURYLGHGWRJXLGHWKHUHYLHZHU VHYDOXDWLRQ ,ZRXOG
VXJJHVWDVLQJOHUHVSRQVHILHOGLQ)DVW/DQHIRUHDFKFULWHULRQQRWIRUHDFKTXHVWLRQ7KHTXHVWLRQVFRXOGEH
SURYLGHGDWWKHWRSRIWKHUHVSRQVHILHOGRUEHWWHULQDQDGMDFHQWILHOGIRUHDV\UHIHUHQFH 
3URSRVLQJLQVWLWXWLRQVVKRXOGEHHQFRXUDJHGWRSXWHIIHFWLYHLQVWLWXWLRQDOSURJUDPVLQWRSODFH HJIRU.
RXWUHDFK LQWRZKLFKLQGLYLGXDOLQYHVWLJDWRUVFDQWLH7KLVZLOOLQFUHDVHFRVWHIIHFWLYHQHVV+RZHYHUVLJQRIIRU
FHUWLILFDWLRQRIVXFKDQDUUDQJHPHQWPXVWLQYROYHWKHSHUVRQRURUJDQL]DWLRQUHVSRQVLEOHIRUWKLVLQVWLWXWLRQDO
SURJUDPUDWKHUWKDQVRPHEXUHDXFUDWDWWKHWRSRIWKHLQVWLWXWLRQ,IDQLQYHVWLJDWRULVSURSRVLQJWRWLHLQWR P\ 
H[LVWLQJRXWUHDFKSURJUDPWKHQ , PXVWFHUWLI\WKHDUUDQJHPHQW
5HTXLUHWKDW16) VPDQGDWHWRGLYHUVLI\WKH6 (ZRUNIRUFHEHDGGUHVVHGLQHYHU\SURSRVDO

Insert Question
Broader Impacts
:KLFKQDWLRQDOJRDO RUJRDOV LV RUDUH DGGUHVVHGLQWKLVSURSRVDO"+DVWKH3,SUHVHQWHGDFRPSHOOLQJ
GHVFULSWLRQRIKRZWKHSURMHFWRUWKH3,ZLOODGYDQFHWKDWJRDO V ",67+(3,&/($521+2:7235(6(17
7+(6(*2$/6$1'),1',1*6727+(*(1(5$/38%/,&

Ϯϴϰ

,VWKHUDWLRQDOHIRUFKRRVLQJWKHDSSURDFKZHOOMXVWLILHG"+DYHDQ\LQQRYDWLRQVEHHQLQFRUSRUDWHG"+$6
7+(3,*5281'('7+(35(6(17$7,21,138%/,6+('(67$%/,6+('7+(25<
+RZZHOOTXDOLILHGLVWKHLQGLYLGXDOWHDPRULQVWLWXWLRQWRFDUU\RXWWKHSURSRVHGEURDGHULPSDFWV
DFWLYLWLHV"'2(67+(3,(63(&,$//<$<281*3,+$9($68332571(7:25.72%(
68&&(66)8/
$UHWKHUHDGHTXDWHUHVRXUFHVDYDLODEOHWRWKH3,RULQVWLWXWLRQWRFDUU\RXWWKHSURSRVHGDFWLYLWLHV"6((
180%(5>+$67+(3,*5281'('7+(35(6(17$7,21,138%/,6+('(67$%/,6+('7+(25<@
³+RZZHOOGRHVWKHSURSRVHGDFWLYLW\DGGUHVVQDWLRQDOJRDOVIRUDUREXVW67(0ZRUNIRUFHE\EURDGHQLQJ
WKHSDUWLFLSDWLRQRIXQGHUUHSUHVHQWHGJURXSV HJJHQGHUHWKQLFLW\GLVDELOLW\JHRJUDSKLFHWF "´
&KDQJH4XHVWLRQXQGHU%URDGHU,PSDFWVWR³,VWKHUDWLRQDOHIRUFKRRVLQJWKHDSSURDFKZHOOMXVWLILHG"
+DYHDQ\LQQRYDWLRQVEHHQLQFRUSRUDWHG",VWKHVWUDWHJ\IRUPRQLWRULQJSURJUHVVDSSURSULDWH"´
,VWKHUDWLRQDOHIRUFKRRVLQJWKHDSSURDFKZHOOMXVWLILHG"+DYHDQ\LQQRYDWLRQVEHHQLQFRUSRUDWHG",DP
SOHDVHGWRVHHH[SOLFLWLQFOXVLRQRILQQRYDWLRQKHUH+RZHYHUWKHXVHLVYHU\FRQIXVLQJQGSDUWRIWKHTXHVWLRQ
FRXOGEHVSOLWWR:LOOWKHSURSRVHGDFWLYLW\OHDGWRLQQRYDWLRQ"DQG$UHLQQRYDWLYHDSSURDFKHVLQFRUSRUDWHG
LQWRWKHSURSRVHGDFWLYLW\"
$TXHVWLRQ,ZRXOGDGGWRWKH%URDGHU,PSDFWFULWHULDIRUH[DPSOHZRXOGEH³+RZZHOODUHWKHEURDGHU
LPSDFWDFWLYLWLHVLQWHJUDWHGZLWKWKHUHVHDUFKSODQ"´
$ZHOOUHDVRQHGSODQIRUEURDGHULPSDFWVDFWLYLWLHVVKRXOGLQFOXGHHQVXULQJWKDWRXWUHDFKDQGEURDGHQLQJ
SDUWLFLSDWLRQDFWLYLWLHVUHVXOWLQSRVLWLYHV\VWHPLFLPSURYHPHQWVDQGHQGXULQJLPSDFW7KLVFRXOGLQFOXGHDUDQJH
RIPHDQLQJIXOSDUWQHUVKLSVZLWKHQWLWLHVWKDWKDYHRQJRLQJDFFHVVWRGHVLUHGDXGLHQFHV
$ORQJWKHVHOLQHVWRKHOSDUHYLHZHUDVVHVV%URDGHU,PSDFWVSHUKDSVLWZRXOGKHOSLIDSURSRVHUZRXOGEH
UHTXLUHGWRFODVVLI\WKHLU%URDGHU,PSDFWVLQWRHJVKRUWWHUPYVORQJWHUPEDVLFYHUVXVDSSOLHGFRQFUHWHYHUVXV
EURDGO\LQIOXHQWLDO
+RZZHOOGRHVWKHDFWLYLW\DGYDQFHGLVFRYHU\DQGXQGHUVWDQGLQJZKLOHSURPRWLQJWHDFKLQJWUDLQLQJ
DQGOHDUQLQJ"
+RZZHOOGRHVWKHSURSRVHGDFWLYLW\EURDGHQWKHSDUWLFLSDWLRQRIXQGHUUHSUHVHQWHGJURXSV HJJHQGHU
HWKQLFLW\
GLVDELOLW\JHRJUDSK\HWF "
,IEURDGHQLQJSDUWLFLSDWLRQDWPXOWLSOHOHYHOVLVDSULRULW\,UHFRPPHQGWKDWPRUHVSHFLILFODQJXDJHWRWKDW
HIIHFWLVLQFRUSRUDWHGLQWKH%URDGHU,PSDFWVFULWHULRQ
7RZKDWH[WHQWZLOOLWHQKDQFHWKHLQIUDVWUXFWXUHIRUUHVHDUFKDQGHGXFDWLRQVXFKDVIDFLOLWLHV
LQVWUXPHQWDWLRQQHWZRUNVDQGSDUWQHUVKLSV"
:KDWPD\EHWKH EHQHILWVRIWKHSURSRVHGDFWLYLW\WRVRFLHW\"
:LOOWKHUHVXOWVEHGLVVHPLQDWHGEURDGO\WRHQKDQFHVFLHQWLILFDQGWHFKQRORJLFDOXQGHUVWDQGLQJ"
Intellectual Merit
:KDWUROHGRHVWKHSURSRVHGDFWLYLW\SOD\LQDGYDQFLQJNQRZOHGJHDQGXQGHUVWDQGLQJZLWKLQLWVRZQILHOG
RUDFURVVGLIIHUHQWILHOGV",QWHJUDWLQJZRUGVWRWKHHIIHFWRIGRHVWKHSURSRVHGDFWLYLW\XVHH[SHUWLVHIURPWKHVH
GLIIHUHQWILHOGVDVQHHGHGZRXOGHQFRXUDJHUHVHDUFKHUVWRH[SDQGWKHSRVVLEOHDGYDQFHVDFURVVILHOGV
+RZZHOOFRQFHLYHGDQGRUJDQL]HGLVWKHSURSRVHGDFWLYLW\"6((,7(0%(/2:B'2(67+,6
352326$/5(/<2138%/,6+('(67$%/,6+('7+(25(7,&$/)281'$7,216"
+RZZHOOTXDOLILHGLVWKHLQGLYLGXDORUWHDPWRFRQGXFWWKHSURSRVHGUHVHDUFK",67+(5($0(&+$1,60
,13/$&(72$66,677+(<281*3,72%(68&&(66)8/
+RZZHOOFRQFHLYHGDQGRUJDQL]HGLVWKHSURSRVHGDFWLYLW\" ,IDSSURSULDWHWKHUHYLHZHUZLOOFRPPHQWRQ
WKHTXDOLW\RISULRUZRUN 
N/A
'RHVWKHSURSRVDODVNDIXQGDPHQWDOO\LQWHUHVWLQJDQGVFLHQWLILFDOO\LPSRUWDQWTXHVWLRQRQHIRUZKLFKWKH
DQVZHUZLOOEHDVLJQLILFDQWDGYDQFHPHQWRINQRZOHGJHZLWKSRWHQWLDOO\EURDGLPSDFWV"$UHWKHSURSRVHGPHDQV
IRUDGGUHVVLQJWKHTXHVWLRQIHDVLEOHVRWKDWWKHDQVZHULVSRWHQWLDOO\DWWDLQDEOH",VWKHPHWKRGDQGGHVLJQZHOO
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FRQFHLYHGVRWKDWWKHDQVZHUZLOOEHDVXQDPELJXRXVDQGGHILQLWLYHDVSRVVLEOH"$UHWKHORJLVWLFV LQFOXGLQJFRVW
HIILFLHQF\ SUDFWLFDELOLW\ LQFOXGLQJORFDOLQIUDVWUXFWXUDOVXSSRUW DQGIHDVLELOLW\ LQFOXGLQJLQYHVWLJDWRU
TXDOLILFDWLRQV VXIILFLHQWWRHQKDQFHWKHOLNHOLKRRGRIVXFFHVV",VXVSHFWWKDWLQRQHIDVKLRQRUDQRWKHUPRVW
VFLHQWLILFUHYLHZHUVDGGUHVVWKHVHVDPHLVVXHVEXWWKH\DUHRQO\KLQWHGDWLQWKHFXUUHQWYHUVLRQDQGVKRXOGEH
HPSKDVL]HGDQGH[SOLFLW

Loosening Criteria
Broader Impacts
)LUVWLWVKRXOGEHPDGHFOHDUWKDWDSURSRVDOWKDWDGGUHVVHVRQHDQGRQO\RQHRIWKHLPSRUWDQWQDWLRQDO
JRDOVLVVXIILFLHQWO\TXDOLILHGIRUIXQGLQJ$VZRUGHGQRZKHUHLVLWFODULILHGKRZPDQ\GLIIHUHQWLPSRUWDQW
QDWLRQDOJRDOVVKRXOGEHDGGUHVVHG7KXVSURSRVDOVWKDWDGGUHVVPDQ\RIWKHP OLNHO\LIQRWXQDYRLGDEO\LQD
VXSHUILFLDOPDQQHU ZLOOREWDLQKLJKHUUDQNLQJVHYHQLIWKHLQWHOOHFWXDOPHULWRIWKHSURSRVHGUHVHDUFKGRHVQRW
ZDUUDQWVXFKUDQNLQJ
)RFXVVKRXOGEHDOORZHGDQGHYHQHQFRXUDJHG$QLQYHVWLJDWRUVKRXOGEHHQFRXUDJHGWRGRDVXSHUEMRERI
DGGUHVVLQJRQHGLPHQVLRQRI%URDGHU,PSDFWYHUVXVDPHGLRFUHMRERIDGGUHVVLQJPXOWLSOHGLPHQVLRQV
([FHOOHQFHDQGLPSDFWVKRXOGEHWKHJRDO2EYLRXVO\WKHUHPXVWEHDEURDGSRUWIROLRRI%URDGHU,PSDFWVEXW
WKHEXUGHQIRUWKLVEUHDGWKVKRXOGQRWIDOOWRHDFKLQGLYLGXDOLQYHVWLJDWRUWRGRWKLVZRXOGSUHWW\PXFK
JXDUDQWHHPHGLRFULW\7KHVSHFLILFDWLRQVKRXOGEHFOHDULQWKLVUHJDUG
,QQRYDWLRQRUQRYHOW\VKRXOGQRWEHUHTXLUHG,IWKHUHLVDQH[LVWLQJDSSURDFKWRDFKLHYLQJ%URDGHU,PSDFWV
WKDWZRUNVDOOWKHEHWWHU7KHJRDOKHUHLVLQGHHGLPSDFWQRWLQQRYDWLRQRUQRYHOW\,QQRYDWLRQRU
QRYHOW\DUHILQHEXWWKH\VKRXOGQRWEHUHTXLUHG
,QVHUWWKHIROORZLQJVHQWHQFHDIWHUWKHILUVWVHQWHQFHGHVFULELQJ%URDGHULPSDFWVRIWKHSURSRVHGDFWLYLW\
³1DWLRQDOJRDOVLQFOXGHEXWDUHQRWOLPLWHGWRWKRVHLGHQWLILHGDERYH´
5HSHDWHGUHIHUHQFHVWR³QDWLRQDOJRDOV´WKURXJKRXWWKHSURSRVHGFULWHULDPD\EHDSSURSULDWHIRURWKHUIHGHUDO
UHVHDUFKIXQGLQJDJHQFLHVWKDWXQGHUZULWHPLVVLRQGULYHQUHVHDUFKSURMHFWVEXWDSSHDUWREHFKDQJLQJWKH16)
DWWHQWLRQDZD\IURPLWVSURYHQVWUHQJWKLQEDVLFVFLHQFH:HVXJJHVWWKH\EHGHOHWHGRUUHZDUGHGWRDIILUPDQG
HPSKDVL]HWKDWWKHFROOHFWLYH16)UHVHDUFKSRUWIROLRVKRXOGKDYHDEURDGLPSDFWEXWWKDWHDFKLQGLYLGXDODFWLYLW\
SURSRVHGQHHGQRWKDYHWKHVDPHUROHLQWKDWEURDGHULPSDFW
7KHRSHQLQJVHFWLRQVKRXOGEHJLQZLWKDVWURQJVWDWHPHQWDERXWWKH16) VFRUHPLVVLRQRIVXSSRUWLQJDQG
SURPRWLQJVFLHQWLILFUHVHDUFKLQFOXGLQJEDVLFUHVHDUFKLIVXFKLVWKHLQWHQWWRWKHHIIHFWWKDWSXUVXLWRIVXFK
UHVHDUFKLQLWVHOILVDQLPSRUWDQWDQGLQWKLVFRQWH[WSDUDPRXQWQDWLRQDOJRDODQGRQHWKDWSURYLGHVWKHPRWLYDWLRQ
IRUWKHLQWHOOHFWXDOPHULWFULWHULRQDQGWKHKRSHIRUVHUYLQJEURDGHULPSDFWFULWHULDZLWKRXWWKHH[SUHVV
UHTXLUHPHQWWKDWWKHVHEHDGGUHVVHGLQWKHQDUURZIRUPVWDWHG
:HGRQRWEHOLHYHWKDWEURDGHULPSDFWVDFWLYLWLHVQHHGWREHLQQRYDWLYH:KLOHLQQRYDWLRQLVYHU\LPSRUWDQW
LQWKH,QWHOOHFWXDO0HULWVFRSHRIWKHJUDQWZHEHOLHYHWKDWEURDGHULPSDFWVHIIRUWVVKRXOGIROORZSURYHQRU
SURPLVLQJSUDFWLFHVIRUUHDFKLQJDQGEHQHILWLQJVRFLHW\
:HVXJJHVWDVLPSOHFKDQJHWRWKHSURSRVHGFULWHULRQWKDWZLOODYRLGOLPLWLQJUHVHDUFKHUFUHDWLYLW\DQG
DXWRQRP\UHVWRUHVRPHYDJXHQHVVWRWKHZRUGLQJRUDWOHDVWDQHVFDSHFODXVHWKDWZLOODOORZUHVHDUFKHUVWR
SURSRVHEURDGHULPSDFWVQRWLQFOXGHGRQWKHSURSRVHGOLVW7KLVFRXOGEHDFFRPSOLVKHGE\UHVWRULQJVRPHWKLQJ
OLNHWKH EHQHILWVWRVRFLHW\ FODXVHRIWKHFXUUHQWFULWHULRQRUE\DGGLQJH[SOLFLWODQJXDJHWRVXJJHVWWKDWWKH
SURSRVHGOLVWLVQRWH[KDXVWLYHEXWPHUHO\UHSUHVHQWDWLYH
Intellectual Merit and Broader Impacts
,GRZRUU\KRZHYHUWKDWWKHZD\WKHVHFULWHULDDUHZULWWHQVXJJHVWVWKDW3,VVKRXOGPHHWDVPDQ\RIWKHVH
EURDGHULPSDFWFULWHULDDVSRVVLEOH7KDWVKRXOGQRWEHWKHREMHFWLYH7KHREMHFWLYHVKRXOGEHWRKDYHDZHOO
WKRXJKWRXWEURDGHULPSDFWVSODQWKDWPDNHVDYDOXDEOHFRQWULEXWLRQWRRQHRIWKHQDWLRQDOJRDOVWKURXJKWKH3,V
SURSRVHGUHVHDUFK
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New Criteria
Broader Impacts
+DVWKH3,LGHQWLILHGLQVWLWXWLRQDOSDUWQHUVWKH\FRXOGZRUNZLWKWRDVVXUHWKDWWKHLU
DFWLYLWLHVKDYHWKHJUHDWHVWFKDQFHRIVXFFHVVDQGWKHJUHDWHVWSRWHQWLDOIRUZLGHH[SRVXUHDQGLPSDFW"
,VWKHUHDSODQIRUWKHLQVWLWXWLRQDOL]DWLRQRIWKHDFWLYLWLHVUHODWHGWREURDGHULPSDFWVWRFRQWLQXHDIWHUWKH
JUDQWKDVHQGHG"
5HJDUGLQJEURDGHULPSDFWSURSRVHUVVKRXOGEHLQYLWHGWRVD\KRZWKHLUZRUNZLOOLPSDFWVFLHQFHDQG
HQJLQHHULQJUHVHDUFKRXWVLGHRIWKHLULPPHGLDWHGLVFLSOLQHLQRWKHUZRUGVWRWDONDERXWWKHEURDGHUVFLHQWLILF
LPSDFWRIWKHLUSURSRVHGZRUN7KLVYLWDOFULWHULRQLVPLVVLQJDOWRJHWKHULQWKHFXUUHQWGUDIW
7KH%RDUGPD\DOVRZDQWWRFRQVLGHUPRYLQJLQWR,0DVSHFWVRIEURDGHULPSDFWVFULWHULDWKDWZLOODOORZ
VHOHFWLRQRILPSRUWDQWZRUN
:HUHFRPPHQGWKDWDQHZHOHPHQWIROORZHOHPHQWXQGHUWKH%URDGHU,PSDFWVFULWHULRQ,WFRXOGEHZRUGHG
DVIROORZV³7RZKDWH[WHQWKDVWKH3,GHPRQVWUDWHGKRZWKHSURSRVHGSURMHFWZLOOEURDGHQSDUWLFLSDWLRQLQ
67(0"´
,QWHOOHFWXDO0HULWDQG%URDGHU,PSDFWV
,QDGGLWLRQZHEHOLHYHLQWKHLPSRUWDQFHRIGLVVHPLQDWLQJILQGLQJVDQGOHVVRQVOHDUQHGLQDGGLWLRQWRWKH
UHVHDUFKLWVHOIZHHQFRXUDJH16)WRWDNHWKLVLQWRFRQVLGHUDWLRQDVWKHVHGUDIWVDUHILQDOL]HG
ZHUHFRPPHQGWKDWWKH16)UHTXLUH
HYHU\VXEPLWWHGSURSRVDOWRDGGUHVVLWVFRQWULEXWLRQWRWKHGLYHUVLILFDWLRQRIWKH6 (ZRUNIRUFH HJGHVLJQDWHG
VXEVHFWLRQZLWKLQHDFKSURSRVDOVXEPLWWHG 
Intellectual Merit
+RZZLOOWKHSURJUHVVLRQIRUZDUGPDQLIHVW SUHVHQWDWLRQSXEOLFDWLRQDQGGDWDPDQDJHPHQWFUHDWLRQRI
LQWHOOHFWXDOSURSHUW\WHFKQRORJ\WUDQVIHUGLIIXVLRQDQGRURWKHU "
N/A
$GGLWLRQDOO\16)PLJKWFRQVLGHUDGGLQJDVHSDUDWHVHFWLRQRQPRUHSURFHGXUDOFULWHULDVXFKDV
:KDWLVWKHUHVHDUFKDQGHYDOXDWLRQEDVHGMXVWLILFDWLRQWKDWWKLVDSSURDFKZLOOEHEHWWHUWKDQH[LVWLQJUHODWHG
DSSURDFKHV",WLVRIWHQXVHIXOWRVXJJHVWWKDWWKHSURSRVHUEHDVNHGWRVWDWHWKHLUFODLPVRIZKDWWKH\LQWHQGWR
DFFRPSOLVKDQGZK\DQGWKHQWRSURYLGHHYLGHQFHRIZK\LWLVOLNHO\WKH\ZLOOVXFFHHGDQGKRZWKH\ZLOOPHDVXUH
WKLVVXFFHVV
+RZZLOOWKHZRUNRIWKLVDSSOLFDQWEHHYDOXDWHGWROHDUQLILWLVPRUHHIIHFWLYHWKDQWKHUHODWHGDOWHUQDWLYHVDQG
WKXVZRUWKGLVVHPLQDWLQJ"
+RZGRHVWKHZRUNLPSDFWGLYHUVHSRSXODWLRQVRUXVHUV")RUH[DPSOHLVLWMXVWDVHIIHFWLYHZLWKSRRU+LVSDQLF
JLUOVDVLWLVZLWKDIIOXHQW$VLDQ$PHULFDQER\V"
+RZZLOOWKHUHVXOWVEHGLVVHPLQDWHGWRKDYHWKHJUHDWHVWSRVLWLYHLPSDFW":KDWDUHWKHLQGLFDWRUVWKDWWKH
SURSRVHUZLOOEHDEOHWRLPSOHPHQWWKHDFWLYLWLHVDVSODQQHGVXFKDVVWDIITXDOLILFDWLRQVUHVRXUFHVPDQDJHPHQW
DQGHYDOXDWLRQSODQV"
7KLVVXJJHVWHGFKDQJHZLOOVLJQLILFDQWO\ZHDNHQ16)¶VHIIRUWVWRLPSURYHGLYHUVLW\LQ67(0ILHOGVDV
DSSOLFDQWVZLOOQRORQJHUEHUHTXLUHGWRFRQVLGHUDQGGLUHFWO\DGGUHVVLQWKHLUSURSRVDOVWKHLPSRUWDQFHRI
LPSURYLQJWKHSDUWLFLSDWLRQDQGDGYDQFHPHQWRIXQGHUUHSUHVHQWHGJURXSVLQ67(0ILHOGVRIVWXG\DQG67(0
FDUHHUV

Other
Broader Impacts
%URDGHULPSDFWVRIWKHSURSRVHGDFWLYLW\´(OHPHQW,VXJJHVWUHZRUGLQJWRHOLPLQDWHQDWLRQDOJRDO
³:KDW

Ϯϴϳ

DUHWKHEURDGHULPSDFWVRIWKHZRUNSURSRVHG"+DVWKH3,SUHVHQWHGDFRPSHOOLQJDQGFUHGLEOHGHVFULSWLRQRIWKDW
EURDGHULPSDFW"´
$67&HQFRXUDJHV16)WRHQVXUHWKDWDQ\UHYLVLRQRIWKH%URDGHU,PSDFWVFULWHULRQGRHVQRWEHFRPHD
FKHFNOLVWUDWKHUWKDQDPHDQVWRDFWLYHO\DGYDQFH%URDGHU,PSDFWVDQGWKHSXEOLFXQGHUVWDQGLQJRIWKHQDWLRQ V
LQYHVWPHQWLQUHVHDUFK
,DPDELWZRUULHGWKDWWKHOLVWDVSUHVHQWHGVHHPVUHVWULFWLYHUDWKHUWKDQH[HPSODU\ZKDWLI,LGHQWLI\D
EURDGHULPSDFWIRURQHRIP\UHVHDUFKSURMHFWVWKDWGRHVQRWILWQHDWO\LQWRWKH³QDWLRQDOJRDOV´OLVWHG",WZRXOG
KHOSWRKDYHDQ³RWKHU±SOHDVHVSHFLI\´RSWLRQ
,ZRXOGSUHIHUKDYLQJRQO\WKHLQWHOOHFWXDOPHULWVHFWLRQIROORZHGE\D3,SURPSWWKDWLQHIIHFWVD\V´$UH
WKHUHDQ\RWKHUIDFWRUVWKDW\RXZLVKWRPHQWLRQZLWKUHJDUGVWRWKLVSURSRVDO"´
5HJDUGLQJ%URDGHU,PSDFW,EHOLHYHLWLVDSSURSULDWHMXVWWRDVNDERXW%URDGHU6FLHQWLILF,PSDFW
8QGHU%URDGHU,PSDFW3OHDVHGHOHWH³+DYHDQ\LQQRYDWLRQVEHHQLQFRUSRUDWHG"´
Intellectual Merit and Broader Impacts
7KH16)PLJKWUHTXLUHDWWHQWLYHQHVVWRWZRFDWHJRULHVRI³EURDGHULPSDFWV´RQHRIZKLFKKDVWRGRZLWK
H[SDQGLQJ67(0DFWLYLW\ JRDOVLQWKHOLVW DQGWKHRWKHUZLWKHFRQRPLFVHFXULW\DQGLQIUDVWUXFWXUH
LPSDFWV  
7KHFXUUHQWKHDGLQJV,QWHOOHFWXDO0HULWDQG%URDGHU,PSDFWVVXJJHVWVWKDWDOORIWKHLQWHOOHFWXDOFRQWULEXWLRQ
LVLQWKH67(0UHVHDUFK3HUKDSV\RXVKRXOGFKDQJHWKHVHWR,QWHOOHFWXDO0HULWRIWKH67(05HVHDUFKDQG
,QWHOOHFWXDO0HULWRI67(06RFLHWDO(QJDJHPHQW
,QWHOOHFWXDO0HULW
+HDGHUVXEVWLWXWHVWDWHRIWKHDUWIRUIURQWLHUV
,VXJJHVWUHPRYLQJWKHSKUDVHZLWKLQLWVRZQILHOGRUDFURVVGLIIHUHQWILHOGVIURPWKH,QWHOOHFWXDOPHULW
VHFWLRQ
N/A
,QFRQFOXVLRQ,VWURQJO\XUJHWKDWDQ\VWDWHPHQWRISULQFLSOHVWKDWDFFRPSDQLHVWKHPHULWUHYLHZFULWHULD
VKRXOG FRQVLVWRIDVPDOOQXPEHURISULQFLSOHVHDFKFOHDUO\DQGXQDPELJXRXVO\VWDWHG EHFOHDUO\VHSDUDWH
IURPWKHUHYLHZFULWHULDWKHPVHOYHV EHIRUPXODWHGLQVXFKDZD\WKDWWKHVSHFLILFPHULWUHYLHZFULWHULDDUH
WUDFHDEOHWRWKRVHSULQFLSOHVDQG WKHSULQFLSOHVWKHPVHOYHVHDFKEHFOHDUO\WUDFHDEOHWRWKHPHULWUHYLHZFULWHULD

Wording Change
Broader Impacts
$UHWKHUHDGHTXDWHUHVRXUFHVDYDLODEOHWRWKH3,RULQVWLWXWLRQWRFDUU\RXWWKHSURSRVHG%52$'(5
,03$&7DFWLYLWLHV"$&*(2FRPPHQWVZHVXJJHVWDGGLQJEURDGHULPSDFWVKHUHIRUFODULW\
+RZZHOOTXDOLILHGLVWKHLQGLYLGXDOWHDPRULQVWLWXWLRQWRFDUU\RXWWKHSURSRVHGEURDGHULPSDFWV
DFWLYLWLHV"$&*(2FRPPHQWV&RQVLGHUUHSODFLQJTXDOLILHGZLWKSUHSDUHGRUUHDG\2QHREMHFWLYHRI
WKHEURDGHULPSDFWVFULWHULRQLVWRHQFRXUDJHVFLHQWLVWVWRSDUWLFLSDWHLQDFWLYLWLHVWKH\PD\QRWEHIRUPDOO\
TXDOLILHGIRU
,VWKHUHDZHOOUHDVRQHGSODQIRUWKHSURSRVHG%52$'(5,03$&7DFWLYLWLHVLQFOXGLQJLIDSSURSULDWH
GHSDUWPHQWOHYHORULQVWLWXWLRQDOHQJDJHPHQW"$&*(2FRPPHQWVZHVXJJHVWDGGLQJEURDGHULPSDFWVKHUH
IRUFODULW\
,VWKHUDWLRQDOHIRUFKRRVLQJWKHDSSURDFKZHOOMXVWLILHG"+DYHDQ\LQQRYDWLRQVEHHQLQFRUSRUDWHG",VWKHUHD
ZHOOMXVWLILHGDVVHVVPHQWSODQ"
$UHWKHUHDGHTXDWHUHVRXUFHVDYDLODEOHWRWKH3,RULQVWLWXWLRQWRFDUU\RXWWKHSURSRVHGDFWLYLWLHVUHODWHGWR
EURDGHULPSDFWV"
+RZZHOOTXDOLILHGLVWKHLQGLYLGXDOWHDPLQVWLWXWLRQRUSDUWQHUHGHGXFDWLRQDOJURXSVWRFDUU\RXWWKH
SURSRVHGEURDGHULPSDFWVDFWLYLWLHV"
$UHWKHUHDGHTXDWHUHVRXUFHVDYDLODEOHWRWKH3,RULQVWLWXWLRQWRFDUU\RXWWKHSURSRVHGDFWLYLWLHVHLWKHULQ

Ϯϴϴ

WKH3, VLQVWLWXWLRQRUWKURXJKH[WHUQDOHGXFDWLRQDOFRPPXQLFDWLRQLQVWLWXWLRQV"
8VHSULQFLSDOLQYHVWLJDWRUUDWKHUWKDQ3,KHUHDQGHOVHZKHUH
,ZRXOGFKDQJH³FDUU\RXW´WR³DFFRPSOLVK´LQWKHWH[W
,VWKHUDWLRQDOHIRUFKRRVLQJWKHDSSURDFKZHOOMXVWLILHG"+DYHDQ\LQQRYDWLRQVEHHQLQFRUSRUDWHG",V
DVVHVVPHQWRUHYDOXDWLRQLQYROYHG",IDSSURSULDWHKDVGHSDUWPHQWOHYHORULQVWLWXWLRQDOHQJDJHPHQWEHHQ
LQFOXGHG"
,VWKHUHDZHOOUHDVRQHGSODQIRUWKHSURSRVHGDFWLYLWLHVDQGDFRPSHOOLQJGHVFULSWLRQRIKRZWKHSURMHFWRU
WKH3,ZLOODGYDQFHWKDWJRDO V "
:KDWVKRXOGEHVRXJKWLV$ZHOOMXVWLILHGUHDVRQIRUFKRRVLQJ
5HZULWHSRLQWRI%URDGHULPSDFWVRIWKHSURSRVHGDFWLYLW\WRUHDG³'RHVWKHSURSRVDOH[SOLFLWO\LGHQWLI\
DQGDGGUHVVRQHRUPRUHQDWLRQDOJRDOV"+DVWKH3,SUHVHQWHGDFRPSHOOLQJGHVFULSWLRQRIKRZWKHSURMHFWRUWKH
LQYHVWLJDWRUVZLOODGYDQFHWKDWJRDO V "´
Intellectual Merit and Broader Impacts
2QDPLQRUHGLWRULDOQRWHWKHHOHPHQWVRIERWKWKH,0DQG%,UHYLHZFULWHULDLQFOXGHUHVRXUFHVXIILFLHQF\
7KHHOHPHQWVZRXOGUHDGEHWWHULIWKHZRUGLQJZHUHPRUHVLPLODU,SUHIHUWKHZRUGLQJRI%,HOHPHQWDQGZRXOG
SURSRVHVRPHWKLQJOLNH³'RHVWKHSURMHFWWHDPKDYHDFFHVVWRVXIILFLHQWUHVRXUFHVWRFDUU\RXWWKHSURSRVHG
DFWLYLWLHV"´
7KHRQO\DGGLWLRQ,PLJKWPDNHLVWKDWTXHVWLRQVRQ³DGHTXDWHUHVRXUFHV´IRUERWKWKH,QWHOOHFWXDODQG
%URDGHU,PSDFWV5HYLHZ&ULWHULDVKRXOGH[SOLFLWO\LQFOXGHLQIUDVWUXFWXUHLH³DGHTXDWHUHVRXUFHVDQG
LQIUDVWUXFWXUH´7KHZRUGUHVRXUFHVUDSLGO\GHYROYHVLQWRPRQH\LQPDQ\SHRSOH¶VPLQG
Intellectual Merit
:KDWUROHGRHVWKHSURSRVHGDFWLYLW\SOD\LQDGYDQFLQJNQRZOHGJHDQGRUSUDFWLFHZLWKLQLWVRZQILHOGRU
DFURVVGLIIHUHQWILHOGV"
&KDQJH4XHVWLRQXQGHU,QWHOOHFWXDO0HULWWR³+RZZHOOFRQFHLYHGDQGRUJDQL]HGDUHWKHSURSRVHGDFWLYHV
DQGSURJUHVVPRQLWRULQJVWUDWHJLHV"´
,WVHHPVIRUV\PPHWU\ DQGVHQVLELOLW\ RQHFRXOGHGLWWREH :KDWUROHDQGLPSDFWGRHVWKHSURSRVHG
DFWLYLW\SOD\LQDGYDQFLQJNQRZOHGJHDQGXQGHUVWDQGLQJZLWKLQLWVRZQILHOGRUDFURVVGLIIHUHQWILHOGV"
,WHP,QVWHDGRI+RZZHOOTXDOLILHGUHDG7KHTXDOLILFDWLRQVRIWKHLQGLYLGXDO V DQGRUWHDP
Regroup
Intellectual Merit and Broader Impacts
$UHWKHUHDGHTXDWHUHVRXUFHVDYDLODEOHWRWKH3,RULQVWLWXWLRQWRFDUU\RXWWKHSURSRVHGDFWLYLWLHV"$JDLQWKLV
VHHPVWREHDUHSHDWRI,QWHOOHFWXDO0HULW5HYLHZ&ULWHULRQ,VWKHUHVXIILFLHQWDFFHVVWRUHVRXUFHV"
1$3(EHOLHYHVWKDWWKLVTXHVWLRQZLOOUHTXLUHSURSRVHUWRDGGUHVVWKHLURZQLQVWLWXWLRQDOVXSSRUWDQGUHVRXUFHV
DQGZLOOIDLOWRUHTXLUHWKHSURSRVHUWRFRQVLGHUWKHEURDGHULPSDFWVRIKHURUKLVZRUNWRVRFLHW\DQGWKH
FRPPXQLW\RUWKHHQJDJHPHQWRIXQGHUUHSUHVHQWHGSRSXODWLRQVDQGWKHLQVWLWXWLRQVWKDWVHUYHWKHP
+RZZHOOTXDOLILHGLVWKHLQGLYLGXDOWHDPRULQVWLWXWLRQWRFDUU\RXWWKHSURSRVHGEURDGHULPSDFWVDFWLYLWLHV"
,IWKHUHVHDUFKPXVWDOLJQWRD1DWLRQDO*RDODQGWKHEURDGHULPSDFWVPXVWDOLJQZLWKWKH1DWLRQDO*RDOWKLV
TXHVWLRQUHTXLUHVRQO\DUHVWDWHPHQWRIWKH,QWHOOHFWXDO0HULW5HYLHZ&ULWHULRQ+RZZHOOTXDOLILHGLVWKH
LQGLYLGXDORUWHDPWRFRQGXFWWKHSURSRVHGUHVHDUFK"
7KLVTXHVWLRQGRHVQRWPDNHFOHDUZKDWWKHEURDGHULPSDFWDFWLYLWLHVDUHEH\RQGWKH1DWLRQDO*RDOV7KH1DWLRQDO
*RDOVDUH127V\QRQ\PRXVZLWKEURDGHULPSDFWVVRWKLVTXHVWLRQLVXQFOHDU1$3(GRHVQRWEHOLHYHWKLV
TXHVWLRQZLOOHOLFLWLQIRUPDWLRQWKDWZLOOEURDGHQWKHSDUWLFLSDWLRQRIXQGHUUHSUHVHQWHGJURXSVRUHQVXUHWKH
EURDGHULPSDFWRIWKHSURJUDPSHUVH
,VXJJHVWIRU\RXUFRQVLGHUDWLRQWKDW\RXJURXSWKHJRDOVLQWRWZRVHWV VKRZQEHORZ DQGJLYHVRPH
SULYLOHJHWRDFWLYLWLHVLQWKHILUVWVHW EHWKDW³DGGHGDWWUDFWLYHQHVV´³KLJKHUSULRULW\´RUDWWKHH[WUHPH³RQHIURP
FROXPQ$´ 7KRVHLQ6HWFDQEHFRYHUHGE\OHVVFULWLFDOOHVVLQQRYDWLYHPRUH³EXVLQHVVDVXVXDO´VRUWVRI
DFWLYLWLHVLQP\RSLQLRQ,WVHHPVWRPHWKDWWKH67(0KXPDQFDSLWDOLVVXHLVWKHSDUDPRXQWRQHIDFLQJRXUQDWLRQ
DVRXUFRPSHWLWRUVPRYHPXFKPRUHDJJUHVVLYHO\WRHGXFDWHODUJHUIUDFWLRQVRIWKHLUSRSXODWLRQVLQ67(0ILHOGV

Ϯϴϵ

7KLVLVZKHUHWKHHFRQRPLFDFWLRQZLOOLQFUHDVLQJO\OLHIRUGHYHORSHGQDWLRQV
6HW
'HYHORSPHQWRIDJOREDOO\FRPSHWLWLYH67(0ZRUNIRUFH,QFUHDVHGSDUWLFLSDWLRQRIZRPHQSHUVRQVZLWK
GLVDELOLWLHVDQGXQGHUUHSUHVHQWHGPLQRULWLHVLQ67(0,PSURYHGSUH.±67(0HGXFDWLRQDQGWHDFKHU
GHYHORSPHQW,PSURYHGXQGHUJUDGXDWH67(0HGXFDWLRQ
6HW
,QFUHDVHGHFRQRPLFFRPSHWLWLYHQHVVRIWKH8QLWHG6WDWHV,QFUHDVHGSDUWQHUVKLSVEHWZHHQDFDGHPLDDQGLQGXVWU\
,QFUHDVHGSXEOLFVFLHQWLILFOLWHUDF\DQGSXEOLFHQJDJHPHQWZLWKVFLHQFHDQGWHFKQRORJ\,QFUHDVHGQDWLRQDO
VHFXULW\(QKDQFHGLQIUDVWUXFWXUHIRUUHVHDUFKDQGHGXFDWLRQLQFOXGLQJIDFLOLWLHVLQVWUXPHQWDWLRQQHWZRUNVDQG
SDUWQHUVKLSV
,WKLQNLWZRXOGJUHDWO\UHGXFHWKHFRQIXVLRQLQWKH3,FRPPXQLW\WRPHUJHWKH³(OHPHQWVWRFRQVLGHU´
VHFWLRQVLQWRDVLQJOHVHWRIFULWHULDDVPXFKDVSRVVLEOH1RWHWKDWPDQ\RIWKHEXOOHWVXQGHUWKH,0DQG%,
FRPSRQHQWVDUHPRUHRUOHVVWKHVDPH+HUHLVRQHVXJJHVWLRQ
,QWHOOHFWXDOPHULWRIWKHSURSRVHGDFWLYLW\
7KHJRDORIWKLVUHYLHZFULWHULRQLVWRDVVHVVWKHGHJUHHWRZKLFKWKHSURSRVHGDFWLYLWLHVZLOODGYDQFHWKHIURQWLHUV
RINQRZOHGJH
%URDGHULPSDFWVRIWKHSURSRVHGDFWLYLW\7KHSXUSRVHRIWKLVUHYLHZFULWHULRQLVWRHQVXUHWKHFRQVLGHUDWLRQRI
KRZWKHSURSRVHGSURMHFWDGYDQFHVDQDWLRQDOJRDO V 
7KHHOHPHQWVWRFRQVLGHUZKHQHYDOXDWLQJHDFKRIWKHVHDUH
:KDWUROHGRHVWKHSURSRVHGDFWLYLW\SOD\LQDGYDQFLQJNQRZOHGJHDQGXQGHUVWDQGLQJZLWKLQLWVRZQILHOGRU
DFURVVGLIIHUHQWILHOGV"7RZKDWH[WHQWGRHVWKHSURSRVHGDFWLYLWLHVVXJJHVWDQGH[SORUHFUHDWLYHRULJLQDORU
SRWHQWLDOO\WUDQVIRUPDWLYHFRQFHSWV",VWKHUHDQRUJDQL]HGDQGZHOOUHDVRQHGSODQIRUWKHSURSRVHGDFWLYLWLHV
LQFOXGLQJZKHUHDSSURSULDWHGHSDUWPHQWOHYHORULQVWLWXWLRQDOHQJDJHPHQW"+RZZHOOTXDOLILHGLVWKH
LQGLYLGXDORUWHDPWRFRQGXFWWKHSURSRVHGUHVHDUFKDQGEURDGHULPSDFWVDFWLYLWLHV"$UHWKHUHDGHTXDWH
UHVRXUFHVDYDLODEOHWRWKH3,RULQVWLWXWLRQWRFDUU\RXWWKHSURSRVHGDFWLYLWLHV"
0\YLHZZRXOGEHWRSURYLGHGHILQLWLRQVRIERWKZKDWZHPHDQE\,QWHOOHFWXDO0HULWDQG%URDGHU,PSDFWV
DQGWKHQDVN3,VUHYLHZHUVDQG32VWRDGGUHVVDFRPPRQVHWRITXHVWLRQVDERXWERWK
3OHDVHHOLPLQDWHWKH%URDG,PSDFWFDWHJRU\DQGUHSODFHLW [sic.]DVZHOODVWKH,QWHOOHFWXDO0HULW\
[sic.]FDWHJRU\ZLWKDVLQJOHFDWHJRU\VXFKDV7UDQVIRUPDWLRQDO,PSDFWRQ([LVWLQJ3DUDGLJPV
0RYH&ULWHULRQ
,QWHOOHFWXDO0HULWDQG%URDGHU,PSDFWV
,IHHOWKDWRQHPXVWWKLQNYHU\FDUHIXOO\DERXWZKDWIRUPVRIEUHDGWKFRQVWLWXWH%URDGHU,PSDFWVDQG
ZKLFKFRQVWLWXWH,QWHOOHFWXDO0HULW)RUH[DPSOH,KDYHKHDUGDUJXPHQWVWKDWLPSDFWLQJGLVFLSOLQHVEH\RQG
RQH VRZQVKRXOGEHFRQVLGHUHG%URDGHU,PSDFW,GRQ WEX\LW,WKLQNWKLVIDOOVXQGHU,QWHOOHFWXDO0HULW, OO
EHKRQHVW,KDYHVRPHFRQFHUQVWRRUHJDUGLQJ1DWLRQDO6HFXULW\DQG(FRQRPLF&RPSHWLWLYHQHVV
,WHPVWKDW,ZRXOGUHFRPPHQGWRH[FOXGHIURP%,DQGPRYHGWRFULWHULDIRUWKHUHVHDUFKHIIRUWLL,QFUHDVH
QDWLRQDOVHFXULW\!PRYHWRWKHLQWHOOHFWXDOPHULWVHFWLRQ
,WHPVWKDW,ZRXOGUHFRPPHQGWRH[FOXGHIURP%,DQGPRYHGWRFULWHULDIRUWKHUHVHDUFKHIIRUW,QFUHDVHG
HFRQRPLFFRPSHWLWLYHQHVVRIWKH86!PRYHWKLVWRWKHLQWHOOHFWXDOPHULWVHFWLRQ
:KLOHWKLVTXHVWLRQLVLPSRUWDQWZHVXJJHVWLWEHSODFHGXQGHU,QWHOOHFWXDO0HULWVLQFHLWGRHVQRW
FRQVLVWHQWO\VXSSRUWLQFUHDVLQJWKHEURDGHULPSDFWRIWKHUHVHDUFKRUSURMHFW

Duplicate
Intellectual Merit and Broader Impacts
7KHSRLQWVXQGHU,QWHOOHFWXDO0HULWDQG%URDGHU,PSDFWVDUHYHU\UHGXQGDQW
,DP2.ZLWKWKHORJLFDQGWKHQLQHVXEJRDOV$QGWKHILUVWVXESRLQWVXESRLQWVVHHPWREHGXSOLFDWLYH
ZLWKWKH,QWHOOHFWXDO0HULW,GRQ¶WWKLQNZHVKRXOGDVNWKHVDPHTXHVWLRQWZLFH±DQG,WKLQNWKHVHEHORQJXQGHU
,QWHOOHFWXDO0HULW

ϮϵϬ

+RZHYHUXQGHU%URDGHU,PSDFWVSRLQWVDQGDUH RUDSSHDUWREH UHGXQGDQWZLWKSRLQWVXQGHU
,QWHOOHFWXDO0HULW:LWKWKHH[SDQVLYHOLVWRI1DWLRQDO*RDOVRQO\SRLQWXQGHU%URDGHU,PSDFWVLVUHDOO\
QHHGHG
,FDQ WILJXUHRXWWKHGLIIHUHQFHEHWZHHQXQGHU,QWHOOHFWXDO0HULWDQGERWKDQGXQGHUEURDGHU
LPSDFWV7KH\ERWKVHHPWREHDVNLQJWKHH[DFWVDPHTXHVWLRQXVLQJVOLJKWO\GLIIHUHQWZRUGV
,VHHGXSOLFDWHTXHVWLRQVEHWZHHQ,QWHOOHFWXDO0HULW ,0 DQG%URDGHU,PSDFW %, DERXW3, VTXDOLILFDWLRQ
,0 %, DQGVXIILFLHQWUHVRXUFHV ,0 %, 
,WHPVDQGOLVWHGXQGHU,0DQG%,DUHHVVHQWLDOO\WKHVDPHZKLFKZLOOOHDGWRFRQIXVLRQDQGUHSHWLWLRQLQ
VXEPLWWHGSURSRVDOV7KRVHWZRLWHPVVKRXOGEHSXOOHGRXWDQGSODFHGLQHLWKHUDVHSDUDWHFDWHJRU\ EHFDXVHWKH\
UHDOO\GRQ¶WILWZHOOLQ,0RU%, RUVKRXOGEHDVNHGDVDVRUWRIµXPEUHOOD¶TXHVWLRQUHJDUGLQJWKHZKROHRIWKH
SURSRVDO

Ϯϵϭ

NSF's Merit Review Criteria: Review and Revisions

Appendix I
Making Judgments about Grant Proposals:
A Brief History of the Merit Review Criteria
at the National Science Foundation
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