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INSTITUTE OF MEDICINE

OF THE NATIONAL ACADEMIES

Board on Health Sciences Policy

July 23, 2012

John Charles, Ph.D.

Chief Scientist, Human Research Program
National Aeronautics and Space Administration
Johnson Space Center

Houston, TX 77058

Dear Dr. Charles:

At the request of the National Aeronautics and Space Administration
(NASA), the Institute of Medicine (IOM) convened the Committee on
the Review of NASA Human Research Program’s (HRP’s) Scientific
Merit Assessment Processes' in December 2011. The committee was
asked to evaluate the scientific merit assessment processes that are
applied to directed research tasks” funded through the HRP and to deter-
mine best practices from similar assessment processes that are used in
other federal agencies; the detailed statement of task is provided in Box 1.

This letter report and its recommendations are the product of a
10-member ad hoc committee, which included individuals who had

"This study and its statement of task were derived from ongoing conversations between
NASA and the IOM’s Standing Committee on Aerospace Medicine and the Medicine of
Extreme Environments.

%For the purposes of the committee’s workshop and to provide clarity for other
stakeholders, the committee used the following definition to describe the current HRP
approach to directed research: directed research is commissioned or noncompetitively
awarded research that is not competitively solicited because of specific reasons, such as
time limitations or highly focused or constrained research topics. The research topic may
be identified by the sponsor or by submission of an unsolicited proposal from external
researchers. The language used throughout this letter report may be germane to NASA;
the footnotes and listed references in the report provide further information about specific
terms.

Copyright © National Academy of Sciences. All rights reserved.
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2 A REVIEW OF NASA HRP’S SCIENTIFIC MERIT ASSESSMENT PROCESSES

BOX 1
Statement of Task

The Institute of Medicine will conduct a review of the scientific merit
assessment processes used to evaluate NASA Human Research Pro-
gram’s directed research tasks. The study will include a public workshop
focused on identifying and exploring best practices in similar peer-
reviewed applied research programs in other federal government agen-
cies. The study will also evaluate the scientific rigor of the NASA pro-
cesses and the effectiveness of those processes in producing protocols
that address programmatic research gaps.

The committee will produce a report that provides an evaluation of
the review processes and decision-making criteria. The report will also
recommend the metrics that are needed to assess the effectiveness of
the scientific merit assessment process in approving directed research
projects that meet the operational needs of NASA.

Questions to be addressed include

e What are the strengths and weaknesses of the current decision
criteria and scientific merit assessment review process regarding
directed research?

e |s this an adequate suite of options for review of directed re-
search and technology tasks?

o What best practices can be identified in other federal or state
agencies or other organizations that can inform the NASA pro-
cesses and program?

e What metrics should the HRP use to assess the quality of the di-
rected task merit review process?

previously conducted research under the HRP, were familiar with the
HRP’s research portfolio and operations, had specific knowledge of peer
review processes, or were familiar with scientific merit assessment pro-
cesses used in other organizations and federal agencies, such as the
Canadian Institutes of Health Research (CIHR); National Institutes of
Health (NIH); National Science Foundation (NSF); and U.S. Depart-
ments of Agriculture (USDA), Defense (DOD), and Transportation (see
Appendix B for committee biosketches). The committee appreciates this
opportunity to advise the HRP’s efforts to improve the current scientific
merit assessment processes for directed research and appreciates the

Copyright © National Academy of Sciences. All rights reserved.
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LETTER REPORT 3

background information provided by HRP staff throughout the study
process.

In conducting its review, the committee held four meetings to gather
and review available information, plan and conduct a public workshop,
and draft and fine-tune its report and recommendations. In January 2012,
the committee held its first meeting via conference call. During this
meeting, HRP staff briefed the committee on the mission and organiza-
tion of the HRP and the scientific merit assessment processes’ that are
currently used for its directed research tasks. At its second meeting,
which was held in March 2012, the committee conducted a public work-
shop in Washington, DC, that included participants from a range of fed-
eral agencies and organizations, including the CIHR, Defense Advanced
Research Projects Agency (DARPA), Departments of Energy (DOE) and
Veterans Affairs (VA), Federal Aviation Administration (FAA), NASA,
National Oceanic and Atmospheric Administration (NOAA), NSF, and
the U.S. Army and Navy, as well as researchers who had submitted
research proposals that had gone through the HRP merit assessment pro-
cesses for directed research (see Appendix A for the meeting agenda and
complete participant list). The workshop was organized into four
roundtable discussions that allowed the committee to explore the practic-
es and processes of federal agencies and other organizations in identify-
ing directed research, assessing its scientific merit, monitoring and
evaluating the progress of directed tasks, and evaluating the overall di-
rected research processes to ensure high-quality outcomes.* The work-
shop also provided the committee with an additional opportunity for an
open dialogue with NASA staff to further discuss the HRP merit assess-
ment processes for directed research. The committee’s third and fourth
meetings were conducted via conference call in April and May 2012 to
finalize the recommendations and report.

To augment the information-gathering sessions and background
information provided by NASA, and to better inform the committee’s
deliberations, a search was conducted to identify available literature,

3The scientific merit assessment processes for directed research are detailed in the
HRP’s Unique Processes, Criteria, and Guidelines document (NASA, 2011d) and are also
described in the PowerPoint slides presented at the IOM committee’s March 2012
workshop (Charles, 2012). The committee does not provide an in-depth description of the
current merit assessment processes in this letter report.

*Prior to the workshop the committee asked the participants to provide background
information and respond to questions about the merit assessment processes used for
directed research in their agency or organization. This information is available by request
through the National Academies’ Public Access Records Office.

Copyright © National Academy of Sciences. All rights reserved.
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4 A REVIEW OF NASA HRP’S SCIENTIFIC MERIT ASSESSMENT PROCESSES

including previous studies conducted by the National Academies that
were relevant to the statement of task. A 2007 Cochrane review noted
that “no studies assessing the impact of peer review on the quality of fund-
ed research are presently available” (Demicheli and Di Pietrantonj, 2007,
p- 2), and Wood and Wessely indicated that “little research has addressed
the relative merits of different peer review procedures” (2003, p. 31).

DIRECTED RESEARCH AT THE NASA
HUMAN RESEARCH PROGRAM

The HRP funds both solicited and directed research to contribute to
its work in “discovering the best methods and technologies to support
safe, productive human space travel” (NASA, 2012b). Directed research
is carried out by NASA employees as well as external researchers and
is funded through both contracts and grants (Personal communication,
M. Covington, Wyle, April 11, 2012). Currently, directed research tasks
are reviewed using scientific merit assessment processes that are de-
scribed in detail in the HRP Unique Processes, Criteria, and Guidelines
(UPCG) document (NASA, 2011d). Figure 1 provides a high-level over-
view of the existing merit assessment processes.

From 2009 to 2011, 28 percent of the research funded by the HRP
represented directed research tasks (Charles, 2012). Table 1 includes the
funding authorized for directed research and the number of tasks that
were funded during that time. Given the amount of funding and the number
of tasks funded, HRP’s directed research program is not a large compo-
nent of its research portfolio. While some of the funded tasks are routine
and provide support for future or ongoing research projects, others are
high-profile due to their scope and end users. The number of tasks and
the funding allocated to directed research varies from year to year and
depends on the number of tasks that are identified to meet operational
needs. These tasks must fulfill one of the two criteria for directed re-
search: “highly constrained” research and “insufficient time” for solicita-
tion, as defined in the HRP UPCG document (NASA, 2011d; Personal
communication, M. Covington, Wyle, April 11, 2012).

Copyright © National Academy of Sciences. All rights reserved.
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6 REVIEW OF NASA HRP'S SCIENTIFIC MERIT ASSESSMENT PROCESSES

TABLE 1 Directed Research Funding and Tasks

Funding Authorized Number of Directed Tasks
Year (in Millions of Dollars) Funded
2009 $6.0 23
2010 $2.5 25
2011 $3.9 16

SOURCES: Charles, 2012; Personal communication, M. Covington, Wyle,
April 11, 2012.

OVERALL ASSESSMENT

Although the directed research program constitutes a relatively small
proportion of the HRP’s research budget, the committee was impressed
with the scientifically rigorous and thorough processes that have been
developed to conduct merit assessments of this research. The commit-
tee’s criteria for rigorous scientific merit assessment processes concur
with those put forth by Wood and Wessely—the review process is “ex-
pected to be: effective . . . efficient . . . accountable . . . responsive . . .
rational . . . fair . . . valid” (2003, pp. 15-16). The findings and recom-
mendations offered in this report provide ways to streamline and bolster
the accountability and transparency of the current processes.

In addition to the expectations defined by Wood and Wessely, the
committee identified the following characteristics in completing its eval-
uation that it deemed to be essential to a valid and operationally relevant
scientific merit assessment process:

o Scientifically rigorous: The integrity of the process used to re-
view the proposed research relies on its ability to be independent
and conflict-free, unbiased, and based on a thorough scientific
and/or engineering assessment of merit and its potential for
achieving the stated goals.

o Strategically focused and flexible: The process needs to meet the
strategic goals of the HRP while also being nimble enough to re-
spond to urgent operational needs that emerge.

e Transparent: Ensuring that the best ideas are brought to bear on
the research question involves efforts to communicate broadly
with the research community to inform them about the directed

Copyright © National Academy of Sciences. All rights reserved.
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research program and clearly outline the process for selecting
and funding research tasks and their expected outcomes.

o Time-sensitive and outcomes-oriented: Given the applied nature
of NASA’s research and the sequential impacts that the out-
comes of the HRP research may have on engineering and opera-
tional requirements for space flight, a focus on directed research
outcomes and ensuring that the merit assessment processes help
achieve those outcomes in a timely manner is crucial.

The committee’s overall assessment is that the NASA scientific merit
assessment processes for directed research fulfill these characteristics for
the most part and are well suited for the operational requirements that
they were designed to address. Where opportunities exist for improvement,
suggestions are made by the committee throughout the remainder of the
report, which covers the processes used to make the initial decisions on
whether or not a proposal meets the definition of directed research, the
scientific merit assessment processes, and quality improvement (QI) metrics
for evaluating the overall assessment process.’

IDENTIFYING DIRECTED RESEARCH

To determine whether a task is directed research, the HRP Science
Management Office Working Group reviews a two-page task synopsis
and advises the Program Scientist,’ who makes the initial decision about
whether the task should be either (1) solicited and competed, which is the
default, or (2) not competed, not solicited, and designated as directed
research. Directed research can be conducted by internal or external in-
vestigators. As noted above, currently two criteria are used to make this
decision: whether there is “insufficient time” and whether the research is

SExamples from different federal agencies and organizations are provided throughout
this letter report to highlight relevant practices that may inform NASA’s processes. These
examples are based on discussions at the IOM committee’s March 2012 workshop and
the information provided to the committee as noted in footnote 4. This report does not
aim to give a comprehensive summary of each federal department’s policies. Specific
examples may represent the practice of an agency or office within the department. The
general acronyms for the departments are used throughout the report for brevity. Specific
affiliations are listed for each workshop participant in Appendix A.

The HRP Program Scientist is the “senior science management official within the
HRP and is the person delegated the responsibility for internal science management and
coordination” (NASA, 2011c, p. 8).

Copyright © National Academy of Sciences. All rights reserved.
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8 A REVIEW OF NASA HRP’S SCIENTIFIC MERIT ASSESSMENT PROCESSES

“highly constrained.” The criterion “insufficient time” is fulfilled if there
is urgency to complete the task that does not allow for the full solicita-
tion and review process, which at present can take up to 15 months
(Charles, 2012). Solicitation cycles of this duration can pose challenges
for conducting the research task within the schedule of space operations;
for example, the anticipated remaining operational period of the Interna-
tional Space Station is approximately 8 years, with research efforts al-
ready tightly scheduled. The criterion “highly constrained” is fulfilled if
the task “requires focused and constrained data gathering and analysis
that is more appropriately obtained through a noncompetitive proposal.
For example, the research activity involves operational practices and the
associated flight personnel or research very specific to NASA” (NASA,
2011d, p. 18).

A number of variations were noted during the March workshop in
the ways in which directed research is conducted at other federal agen-
cies and organizations. First, the language and nomenclature used to
describe this type of research vary, with agencies using different terms to
designate their categories of research. In common with the HRP, this
type of research is a small portion of many agencies’ overall research
portfolio, if they do this type of research at all. Under each of the HRP’s
defining characteristics for directed research—noncompetitive, internal
or external research proposals, and “insufficient time” and ‘“highly
constrained”—varying approaches and practices were described. Despite
the differences, there was consensus that all of the agencies and organi-
zations have some research that needs to be done in a time-sensitive
manner, that needs to be focused on specific research questions, or that
requires specialized resources. Using directed research to focus on urgent
operational needs was a common theme discussed at the workshop. The
HRP aligns its research portfolio, including its directed research program,
with its operational needs by identifying risks and risk factors in its
Program Requirements Document, outlining knowledge gaps about the
risks, and defining tasks to fill the gaps in its Integrated Research Plan
(NASA, 2011b). This attention to identifying and then devoting
resources to some of its immediate and specific programmatic research
gaps through directed research is a strength of the HRP program and pro-
vides NASA with a well-organized and responsive research mechanism.

Different interpretations were noted as far as the scope of directed
research, specifically what should constitute a directed research task as

Copyright © National Academy of Sciences. All rights reserved.
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opposed to an activity that supports research efforts.” For example, in
order to conduct a larger research task a cold mitt was needed to test pain
receptors. The development of the cold mitt’s design would currently be
designated by the HRP as directed research; however, participants dis-
cussed that in other agencies this type of development work might be
considered a supporting activity that is done by internal or contract staff
and does not undergo peer review. DOD and VA representatives agreed
that this is the type of work that should be done as part of the agency’s
usual operations, if there is internal capability, without going through a
solicitation process; however, the VA representative noted that perhaps
in this specific example some form of an engineering review may be
warranted. Emphasis among workshop participants focused on using
internal capacity whenever possible for supporting activities. One way to
make the distinction between research tasks and supporting activities is
to differentiate between those that are hypothesis-driven and those that
are not. Although every task or activity has specific goals, some
efforts—particularly those associated with design, development, testing,
and evaluation—are not hypothesis-driven; they do not predict the an-
swer to specific, original research questions but rather are supporting
activities (e.g., pilot tests, data mining, literature searches) that collect
the information needed to develop a hypothesis or are used to create rel-
evant models or technologies.

Federal agencies use a competitive solicitation process for the majority
of their research or justify any sole source work in order to be in compli-
ance with the Competition in Contracting Act of 1984 (41 U.S.C. 253).
To meet operational research priorities, some agencies authorize directed
research through the use of their national labs (e.g., DOE) or through
agreements that are established with universities and other partners,
which were previously awarded through competitive mechanisms (e.g.,
NOAA'’s Scientific Services Contracts). Another option is to use a sole
source agreement; FAA’s Acquisition Management System allows the
FAA to award research noncompetitively through this mechanism. The
FAA bases this decision on a market analysis, the cost of running a com-
petitive solicitation, and the risks that could result if the work is not
done.

The NIH uses the term ‘“targeted research” for research that is
derived from its priorities and mission, rather than being unsolicited sug-
gestions from external investigators. The NIH completes this work

"Throughout the rest of the report, the committee differentiates between these two
types of work by using the terms “directed research task” and “supporting activity.”
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through requests for applications (RFAs) and requests for proposals
(RFPs). Targeted research represents less than a third of the NIH budget.
The CIHR also uses the term “targeted” to describe its directed research,
which is about 2 percent of its budget. These grants are awarded directly
to external investigators who have been identified as being the only re-
search teams eligible to do the work. The proposals undergo external
peer review. Criteria for the CIHR’s research are similar to that of the
HRP: time-sensitive, strategically important, and feasible.

The NSF, which funds external research only, takes a unique ap-
proach to its two directed research programs, Grants for Rapid Response
Research (RAPID) and EArly-concept Grants for Exploratory Research
(EAGER), in comparison with the rest of its portfolio. RAPID tasks are
defined as urgent due to the availability of resources at a particular time
or due to unanticipated events (e.g., a natural disaster). EAGER tasks are
exploratory in nature and described as “high-risk, high-payoft.” In both
of these programs, the tasks have limited budgets (RAPID: <$200,000;
EAGER: <$300,000) and are of limited duration (RAPID: <I year;
EAGER: <2 years). The VA participant noted that within the VA, which
conducts its research intramurally, directed research can be studies that
are either large, through the Cooperative Studies Program, or relatively
small in budget and short in length.

DOD representatives described the DOD’s use of standing broad
agency announcements (BAAs) as an alternative method to accomplish
some of the goals of directed research through a competitive mechanism
for external investigators. A standing BAA is continuously open to all
researchers and can be as general or specific in its requirements as the
funding agency would like. One advantage of using a BAA, as noted by
the DARPA participant, is that the agency has the choice to fund all or
part of a proposal—or to combine it with another. Proposals that are re-
ceived through a standing BAA can be reviewed and awarded as fre-
quently as is necessary. Currently, the HRP uses a range of formats for
procurement, including RFPs, Requests for Information, and BAAs,
which may be issued in several different formats (e.g., annual Research
Announcements). However, the HRP does not consider BAAs as a feasi-
ble mechanism for directed research, in part because of the length of the
solicitation cycle (NASA, 2011c). However, the DOD’s use of standing
BAAs and other agencies’ use of alternative mechanisms, such as con-
tracts with university and research center partners, for solicited research
may present other options for the HRP to consider in facilitating the rapid
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approval of highly constrained directed research, while also receiving
broader input on research questions.

Workshop participants highlighted the importance of communicating
with the general research community; for example, the NIH participant
noted that if the NIH decides to do a short solicitation period due to time
sensitivity, then the RFA or RFP is publicized broadly and not solely
through the NIH Guide for Grants and Contracts.® Similarly, a key attrib-
ute of the CIHR directed research program is its emphasis on transparen-
cy. The CIHR posts all directed research tasks, including the rationale for
their designation as directed research, in the funding opportunity data-
base of its public website so that the research community and public are
informed about the research taking place. However, only a previously
designated investigator is eligible to apply to do the research. In contrast,
the HRP includes information about currently funded directed research
(in addition to its solicited research) in its Human Research Roadmap,
but it does not describe why the directed research tasks were designated
as such (NASA, 2012a).

Findings

e The HRP has a structured process for identifying risks and
gaps, which is outlined in its Integrated Research Plan. These
risks and gaps inform the objectives of the HRP research portfo-
lio, including directed research, and allow the HRP to align a
specific task’s aims with the strategic goals of its program.
NASA should continue to use this process.

o Nomenclature for, definitions of, and mechanisms for di-
rected research vary among federal agencies and other or-
ganizations. During the March workshop, many agencies
reported that all or nearly all of their research is competed, but a
range of mechanisms were described that could be used to target
research tasks to specific research areas.

e The HRP includes tasks in its directed research portfolio that
are supporting activities. Supporting activities (e.g., pilot test-
ing, data mining) can be directly approved to proceed without a
formal scientific merit assessment process. Other agencies do not
consider these types of tasks to be directed research that warrants
peer review.

8See http://grants.nih.gov/grants/guide/.
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e The HRP’s current decision criteria for directed research—i.e.,
the research need is time-sensitive or highly constrained—are
appropriate and similar to the decision criteria used in other
agencies and organizations. Agencies and organizations differ
in the mechanisms that are used to fill these research needs;
some agencies use solicited and competed research mechanisms,
while others use directed research processes similar to those used
by the HRP. The length of time required for the merit assessment
process does not need to be a consideration in these decisions, as
agencies agreed that external peer review or other merit assess-
ment processes can be accomplished quickly when needed with-
out compromising the quality of the review (see below).

e Currently, the HRP website does not communicate the ra-
tionale for designating specific tasks as directed research, in-
cluding the extent to which these tasks are internally defined
by NASA or could be suggested by the external research
community. One of the areas for improvement in the HRP pro-
cess would be wider dissemination and clearer communication to
researchers and other relevant stakeholders regarding the process
for (1) identifying a specific task as directed research, (2) accept-
ing unsolicited research proposals for consideration as directed
research, and (3) the rationale and justification for decisions to
fund directed research.

Recommendations

RECOMMENDATION 1 Narrow the Scope of Directed
Research

NASA should narrow the scope of directed research and
clearly define the distinction between directed research tasks
and supporting activities based on whether they are

e hypothesis-driven or
associated with design, development, testing, and
evaluation or with collecting data or information
needed to develop a hypothesis.
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RECOMMENDATION 2 Expand Communications About
Directed Research Opportunities and Awards

NASA should improve communication about the directed re-
search processes to clearly disseminate its decision-making
process and ensure that the research community is informed
about funding opportunities and decisions. The HRP should
consider using a standing BAA as an ongoing mechanism to
widely disseminate research opportunities and receive unso-
licited proposals for directed research, which could be funded
through contract mechanisms as deemed appropriate for
meeting operational needs. Information about awarded di-
rected research tasks should be disseminated more widely,
including through the HRP website. Publicized information
should include justification for why specific tasks met the
criteria for directed research.

SCIENTIFIC MERIT ASSESSMENT PROCESS

The committee was asked to examine the strengths and weaknesses
of the HRP’s scientific merit assessment process for directed research
and to provide input on the current suite of options for that process. To
address these topics the committee looked at the criteria used to assess
scientific rigor and then at the processes used for the merit assessment of
directed research. As discussed below, during the workshop the commit-
tee heard that other agencies and organizations provide scientific assess-
ment criteria to their peer reviewers that are similar to the HRP’s. Also
similar to the HRP, a number of the organizations have scoring systems
and ask reviewers to provide input on the strengths and weaknesses of
the proposal as well as recommendations to improve the proposed work.

Merit Assessment Criteria

The assessment criteria used by the HRP for directed research (as
outlined by the HRP in its Mail Review Evaluation Form) ask the
reviewers to examine the specific aims of the research, assess whether
the research design is adequate to meet the objectives, evaluate the feasi-
bility of the proposed schedule and deliverables, examine whether the
investigators have the requisite knowledge and experience, and consider
the potential for the research to have significant impact. These criteria
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are similar to those used by the NIH, NSF, USDA, and other organiza-
tions and were deemed by the committee as scientifically rigorous for
assessing merit. For example, the NIH organizes its assessment criteria
for external peer review in five areas: significance, investigators, innova-
tion, approach, and environment. The NSF asks reviewers to consider
two broad questions that encompass the criteria described above: “(1)
What is the intellectual merit of the proposed activity? (2) What are the
broader impacts of the proposed activity?” (NSF, 2004). The USDA’s
National Institute of Food and Agriculture has similar criteria: “overall
scientific and technical quality of the proposal . . . scientific and tech-
nical quality of the approach . . . relevance and importance of proposed
research to solution of specific areas of inquiry . . . feasibility of attaining
objectives; adequacy of professional training and experience, facilities
and equipment . . . [and] the appropriateness of the level of funding
requested” (USDA, 2001). In addition to the criteria mentioned above,
several agencies—including the DOE’s Office of Biological and Envi-
ronmental Research and NSF’s EAGER program—also consider whether
the proposal encourages transformative research that may be high-
risk/high-return as part of the review.

Processes Used to Conduct Scientific Merit Assessment

Although the criteria used to assess scientific merit are similar
among the participating agencies and organizations, as noted above, the
committee found more variation in the specific processes that are used.
As discussed earlier, not all organizations conduct directed research and
the scope of what is considered directed research varies. Additionally,
the use of internal and external peer review differs as do the mechanisms
used to complete the review process in a timely manner.

In looking at the HRP processes, the committee determined that one
of the areas that could be improved is to streamline the processes used to
make decisions on the supporting activities that make up much of the
current project-led process. As noted above, activities such as data mining
and pilot tests are not considered directed research by most agencies and
organizations and could be taken out of the directed research pipeline.
Decision making regarding the authority to proceed for supporting activi-
ties would be made by the HRP Program Scientist, and these activities
would not go through peer review. The current HRP project-led process
is already quite succinct—the project scientist and project manager cre-
ate a resource and relevance statement and then the Program Scientist
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makes the decision about the authority to proceed—but taking these
types of supporting activities out of the directed research program may
allow for more expedient decisions about them.

Many representatives from the agencies and organizations who par-
ticipated in the workshop reported that they have a single process for
their scientific merit assessment for directed research. These processes
vary among organizations although the points of decision making for
giving the authority to proceed and funding the research are similar. The
CIHR solely uses external peer review and, because the proposal is not
being compared with others, the peer review panel’s choices are to (1)
recommend that the task be funded, (2) recommend that the task be
funded depending on adequately responding to the panel’s concerns, and
(3) recommend that the task not be funded. Final decisions are made by
the CIHR’s Science Council. The RFAs and RFPs issued by the NIH for
targeted research start with a concept approved by the institute director
and then, after external peer review is conducted with scoring, the final
funding decisions are made by the institute or center director, with input
from staff and the advisory board. Depending on the scope and nature of
the research, the VA typically uses a mix of internal and external reviewers.
At the NSF, directed research proposals through the RAPID and EAGER
programs are typically reviewed and recommended for award or decline
by internal program officers, about half of whom are rotators (scientists
or engineers from universities or research institutes who work at the NSF
for a short period of time). The decision on authority to proceed is made
primarily by the division director. Rotators can bring fresh perspective
and scientific dialogue to their agency; this is a mechanism that the HRP
could explore.

Some federal agencies do much of their directed, time-sensitive work
through contracts that have been established with university or research
center partners (e.g., the DOD uses university-affiliated research cen-
ters). NOAA uses this model, and the NOAA offices that request the di-
rected work have input into the approval and funding decisions.
Generally, the decision to give authority to proceed is made by the senior
agency staff member, similar to decisions authorized by the HRP Pro-
gram Scientist.

The committee considered the various scientific assessment review
mechanisms that are currently used by the HRP (see Figure 1 on p. 5)
and also discussed the benefits of using external or internal peer review-
ers or a combination. External scientists can provide independent in-
sights, and the committee believes that all HRP directed research should
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have the independent perspective of external reviewers but that there are
times when a mixed panel of internal and external reviewers may be
needed. Internal scientists can bring input on the operational needs as
well as their knowledge on how this research fits into NASA’s plans for a
specific mission or objective. This fits within the HRP’s policy that “all
investigations sponsored by the program will undergo independent scien-
tific merit review. This includes proposals submitted in response to
NASA Research Announcements, all directed study proposals, and all un-
solicited proposals” (NASA, 2011b, p. 11).

The committee noted the importance of ensuring that there is a fire-
wall between those formulating initial proposals to the directed research
program and the person (e.g., for the HRP, the Program Scientist) who
makes the decision (after peer review) about authority to proceed. This
helps ensure that there are no actual or perceived conflicts of interest be-
tween the proposers and decisions about funding the research.

Length of Peer Review

An additional topic discussed by workshop participants was the
amount of time needed for peer review, and questions were asked about
whether this was a rate-limiting step in the directed research process,
which often deals with time-sensitive tasks. Although most of the agen-
cies and organizations that use peer review are looking into ways to
expedite the peer review process, the participants agreed that time need
not be a major obstacle. Participants cited examples where research
solicitation and peer review were accomplished in a short time frame
(<60 days), when needed, without sacrificing quality. Innovative
approaches that are being utilized include the use of various online and
video conferencing capabilities.

Findings

e The HRP assessment processes for directed research are
scientifically thorough and use similar standards and criteria
as programs within other agencies and organizations that
fund scientific research. The processes are scientifically rig-
orous, as they involve independent assessment by reviewers
with scientific and other relevant expertise and also take into
consideration factors related to conflict of interest and bias.
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e The breadth of NASA’s current definition of directed
research (as noted above) has led to a complex merit as-
sessment process in comparison to streamlined definitions
and processes at other agencies and organizations. Most
agencies have narrowed the scope of what is considered
directed research to focus on hypothesis-driven research and use
peer review processes (external and internal) to assess the scien-
tific rigor of the proposed research. NASA’s current three-level
review processes (program, element, and project-led) could be
simplified. This would include designating a portion of the
current directed research portfolio as supporting activities that
would not go through peer review, with the Program Scientist
deciding who would do the work and how it would proceed
(see Figure 2). Efforts to implement a more nimble peer review
process for directed research—involving a panel of external
reviewers or a combined panel of internal and external review-
ers—would require discussions with NASA’s Research and
Education Support Services, which supports the peer review
process.

e Other agencies and organizations provide their high-level
scientific staff with similar authority as is provided to the
HRP Program Scientist to make decisions about supporting
activities and authority to proceed for peer-reviewed
research. The decisions made by the HRP Program Scientist
regarding directed research tasks and supporting activities
are commensurate with decisions made by DARPA program
managers, DOE program managers, NSF scientific division
directors, NIH institute or center directors, and USDA scien-
tific quality review officers.

e If needed, many federal agencies and other organizations
can complete the scientific merit assessment process, in-
cluding external peer review, in a timely manner without
jeopardizing the quality of the assessment. Many agencies
and organizations continue to work to expedite the peer review
process by exploring and implementing a variety of online and
collaborative approaches.
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Question: Is this directed research?
* Science Management Office advises
* Program Scientist decides

—_— v

Yes—it is highly constrained No—it is highly No—it is not highly
and/or there is insufficient constrained and/or there constrained and
time, and it is hypothesis is insufficient time, but it is there is sufficient
driven non-hypothesis driven time

Directed Research Task Supporting Activity Solicited Research
The task goes through peer Program Scientist Process*
review** evaluates resources and

relevance

Program Scientist gives Authority

to Proceed and work begins

!

Status Reviews (as necessary) Program Scientist may reevaluate
and — task requirements or suspend the
Annual Reports task, as needed
Final Report

FIGURE 2 Proposed HRP merit assessment process.

*Not reviewed by the Institute of Medicine committee.

**Peer review panels could be made up of external reviewers or a mix of inter-
nal and external reviewers.

Recommendation

RECOMMENDATION 3 Streamline the Merit Assessment
Process for Directed Research

NASA should streamline the merit assessment process for
directed research consistent with a narrower definition of di-
rected research. Decisions regarding supporting activities
should be made by the Program Scientist. All directed research
should go through a peer review process with the Program
Scientist deciding if it will be done by an external or mixed
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(internal and external) panel of peer reviewers, depending on
the scope and nature of the task. Implementation efforts
should

e ensure that the Program Scientist has the authority to
make decisions regarding supporting activities;

e continue to give the Program Scientist the authority to
make the final decision to proceed on directed research
tasks, taking into consideration peer review findings and
his or her assessment of NASA’s priorities; and

e expedite the merit assessment process for directed re-
search while also ensuring the high quality of the review
process.

EVALUATION AND QUALITY IMPROVEMENT

At any point during the life of an individual directed research task,
the Program Scientist may request a status review. On a yearly basis,
directed research investigators are required to complete an annual report,
which includes requirements such as background information, its prelim-
inary results, and budget or personnel changes. As a result of the infor-
mation presented in a status review or annual report, the Program
Scientist may decide to alter the task or stop it altogether. A final report
is prepared at the completion of the task, including requirements such as
final results, planned future work, publications, and new technology
developed. This report is due within 90 days of the task’s end date.
An additional point for documenting the successful completion of the
directed research task may be a review of the customer supplier agree-
ment (developed before the work begins) to see if the expected delivera-
bles have been met. The NASA program that will receive the
deliverables (i.e., the customer) may complete a customer acceptance
review at the end of the task to document its level of satisfaction.

The monitoring and reporting requirements during and immediately
after completion of a specific task for the HRP directed research program
are similar to those in other federal agencies and organizations. The
CIHR, DOD, DOE, NIH, NOAA, NSF, and the USDA’s National Insti-
tute of Food and Agriculture all require at least annual reporting on pro-
gress, which is typically measured against the objectives and deliverables
outlined at the task’s initiation. A number of participants in the workshop
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highlighted the importance of having clear objectives and deliverables
outlined from the beginning. Some agencies, such as the FAA and VA,
require more frequent reporting, especially for larger projects. Workshop
participants described the need to appropriately track and evaluate pro-
gress on the research while also avoiding undue interruptions. Addition-
ally, representatives from agencies such as the NIH noted that the
funding mechanism (e.g., contract vs. grant) played a major role in estab-
lishing the level of their involvement and supervision, with contracts
providing the opportunity for more involvement by agency staff. The
U.S. Navy uses a research project manager dashboard and the CIHR has
an electronic information system database to assist in the collection and
monitoring of data as the task progresses. The representative from
NOAA noted that feedback from annual reports is typically incorporated
into the research plan moving forward. In order to have data and infor-
mation to evaluate a task and its progress, completion and submission of
the required reports are necessary. Directed research tasks at the HRP
have report compliance rates of approximately 75 percent for annual and
final reports, which is below the reporting rates for HRP’s other types of
research (84-93 percent in 2009-2011). NSF and NIH participants de-
scribed their agencies’ policies for suspending funding if an investigator
does not file an annual report.

Once a task is complete, an agency or organization evaluates its success.
Ultimately, the question is whether the end result answers the research
question and meets the needs of the customer. Metrics can be used to
help answer this question, and generally these may include whether a
useable product was delivered, whether the task was completed on time
and on budget, whether a publication resulted, and whether the product is
being used in operations over time. The specific metrics used for a task
tend to vary according to the type of research and the objectives estab-
lished at its outset, and some metrics cannot be assessed until sufficient
time has passed to allow for implementation of the task’s deliverables.

A report of the National Research Council recommended the use of
metrics for QI efforts that look at the steps and actions involved in the
peer review process (i.e., activity metrics) as well as the effectiveness of
it (i.e., performance metrics). For example, an activity metric could be
“the degree of follow-up to recommendations of peer review panels,”
and a performance metric could be “project impact” (NRC, 1998, p. 90).
In judging the success of a particular task, there was skepticism
expressed by many workshop participants that citation counts are a suffi-
cient metric since applied science may or may not be published. If the
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research is published, it may not be widely cited—and this may be
particularly true for research that is space-related. Some agencies have
adopted “customer satisfaction” evaluations more analogous to the
private sector. For example, the FAA polls sponsors of the research task
to determine whether the final results meet their needs; similarly, the Navy
requests feedback from sponsors as well as investigators and end users.
Some agencies, such as the DOD and the FAA, are focusing on the
extent to which the end result or product from a research task has been
implemented as a measure of program success.

Within the HRP, the deliverables are used to inform whether
knowledge gaps, as outlined in the Program Requirements Document,
have been sufficiently closed or whether further research is needed to
provide additional knowledge or “mitigation capability” (NASA, 2011b,
p. 3). To communicate with stakeholders, the results of directed research
tasks may be documented in the HRP’s annual reports, but in recent
reports, this has rarely been done (in 2009, no deliverables from directed
research tasks were explicitly included; in 2010, the results of two
directed research tasks were included; and in 2011, one was described)
(NASA, 2009, 2010, 2011a).

In addition to evaluating individual research tasks, several agencies
and organizations conduct QI activities that assess the policies and pro-
cesses involved in identifying and reviewing research tasks. Some of these
QI activities are aimed broadly and look at the entire scope of business
processes, as in the DOE and NSF, which each have a review by an
external Committee of Visitors every 3 years. Similarly, the USDA’s
Agricultural Research Service operates on a 5-year cycle, which con-
cludes with an assessment by external reviewers. Others are narrower in
focus, as in the NIH, which completed a specific evaluation of its peer
review process in 2008 (NIH, 2008). The NIH participant also noted that
the concept of “continuous review of peer review” is realized in part
through surveys of research applicants and awardees as well as of
reviewers and NIH staff. Sometimes the results of an assessment are pub-
lished; for example, Friedl (2005) published a 10-year retrospective of a
research program within the DOD, which looked at how the peer review
process worked for military women’s health research funded during that
time period. The study found value in choosing to fund a task based on
the reviewers’ comments and not just their scores. The importance of
performing QI activities that are both specific to peer review and also
that encompass the “efficacy of the system in fostering excellence in
research” has been highlighted previously (NRC, 1995, p. 5). At this
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time, the HRP does not have a formal ongoing QI mechanism for its di-
rected research merit assessment process.

Findings

e Similar to other agencies and organizations, NASA asks for
regular reporting during and after a directed research task
(e.g., annual and final reports) to monitor its progress. Other
agencies have means of enforcing compliance with reporting
requirements (e.g., suspension of funding for investigators who
have not completed their reports), which could inform the HRP
approach to reporting for directed research tasks, where compli-
ance rates currently lag those for other research types.

e As described in the Integrated Research Plan, the HRP doc-
uments and evaluates the results and impacts of its directed
research and revises its risks and gaps accordingly. Con-
sistent with Recommendation 2, the HRP may want to consider
expanding its documentation of the deliverables and long-term
impacts of its directed research tasks, including providing
follow-up on completed tasks in its annual reports and on its
website, as a part of increasing the transparency of the directed
research program.

e Continuous QI efforts focused on the HRP merit assessment
process are needed to ensure that the HRP has effective
processes in place to identify directed research tasks that are
feasible and valuable and that have a high probability of
success. In addition, the HRP needs an improved understanding
of the quality of the overall directed research process in terms
of whether the HRP receives timely and useful results that fill
programmatic research gaps. The committee believes that the
metrics used to assess the process should ensure sufficient and
thorough evaluation, but be kept in balance with the size and
scope of the directed research program so as to not overburden it.
Implementing continuous QI mechanisms could improve pro-
cesses and inform decision making about which proposed
directed research tasks will best contribute to the HRP’s mission.

Recommendation

RECOMMENDATION 4 Conduct Continuous QI Efforts
NASA should consider conducting continuous QI efforts to
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evaluate and improve the merit assessment process for the
HRP directed research program by using a set of quantita-
tive and qualitative metrics. These metrics could include

e activity metrics (e.g., length of time to completion of
the merit assessment process; degree of concordance
among peer reviewers; degree of concordance be-
tween the Program Scientist’s decisions regarding au-
thority to proceed and the results of the peer review;
feedback from relevant stakeholders, including re-
searchers and reviewers); and

e performance metrics (e.g., whether the task resulted
in a usable deliverable; whether it met the operation-
al or strategic need; whether the result was
implemented or informed future work; whether the
peer reviewers’ evaluation predicted the success of
the task; the proportion of HRP directed research
funding given to successful tasks).

Additionally, QI efforts could consider whether the task was
appropriately designated as directed research, the appropri-
ateness of the funding mechanism (e.g., grant versus con-
tract), and whether it could have been successful through
another mechanism (e.g., solicited research). Evaluation of
the merit assessment process for directed research should be
conducted to ensure the process and outcomes continue to
meet the needs of the HRP and are aligned with its mission
and strategic goals.

SUMMARY

The committee finds that the scientific merit assessment process used
by NASA’s HRP for directed research is scientifically rigorous and is
similar to the processes and merit criteria used by many other federal
agencies and organizations for comparable types of research, including
the DOD, NIH, NSF, and USDA. The committee notes the complexity of
the various merit assessment pathways in the current HRP directed
research program and recommends that these be streamlined into one
common pathway requiring all directed research proposals to undergo
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independent peer review by a panel consisting of all external reviewers
or a mix of internal and external reviewers. Some of the proposals that
are currently considered directed research could be redirected as supporting
activities and decided on more expeditiously by the Program Scientist
without undergoing peer review. Moreover, broad and ongoing input on
research opportunities may be possible through the use of standing
BAAs. In exploring the processes used by other agencies and organiza-
tions, the committee notes best practices in ensuring the transparency of
the directed research process and also recommends that the HRP increase
its communications about directed research. Additionally, continuous QI
efforts to evaluate and improve the HRP merit assessment process are
needed to enable NASA to actively monitor the effectiveness of merit
assessment and fund directed research that will be of the highest possible
value to its mission in a timely manner.

The members of the IOM Committee on the Review of NASA Human
Research Program’s Scientific Merit Assessment Processes appreciate
the opportunity to provide input to the HRP. We would be pleased to
brief you and your staff regarding the findings and recommendations
provided in this letter.

Sincerely,

James A. Pawelczyk, Chair
Committee on the Review of NASA Human
Research Program’s Scientific Merit Assessment Processes
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Workshop Agenda and List of Participants

INSTITUTE OF MEDICINE
National Academy of Sciences

Committee on the Review of NASA Human Research Program’s
Scientific Merit Assessment Processes

Workshop on Evaluating the Scientific Merit of Directed Research*

Proposals
March 28, 2012

20F Conference Center
Washington, DC

Focus: This workshop is focused on scientific merit assessment
processes, and specifically those processes used to assess directed
research.

*Directed research is defined for the purposes of this workshop as commissioned or
noncompetitively awarded research that is not competitively solicited because of specific
reasons, such as time limitations or highly focused or constrained research topics. The
research topic may be identified by the sponsor or by submission of an unsolicited
proposal from external researchers.

27

Copyright © National Academy of Sciences. All rights reserved.



A Review of NASA Human Research Program's Scientific Merit Processes: Letter Report

28 A REVIEW OF NASA HRP’S SCIENTIFIC MERIT ASSESSMENT PROCESSES

Workshop Format: Institute of Medicine (IOM) committee members
will facilitate roundtable discussions. Invited speakers, National
Aeronautics and Space Administration (NASA) staff, and committee
members will be at the table and will use preselected discussion
questions as a starting point for discussion. Invited speakers will be
asked to provide information on the directed research and scientific merit
processes used in their organization prior to the workshop.

AGENDA

8:30 a.m. Welcome, Introductions, and Organization of the
Workshop
James Pawelczyk, Chair

9:00 NASA Human Research Program’s Scientific
Merit Assessment Processes
John Charles, NASA

9:30 Roundtable Discussion 1: Identifying Directed
Research
Facilitator: Carol Scott-Conner

Discussion Questions:

e Does your agency or organization fund
directed research for any part of its research
portfolio?

e How does your organization determine what
projects constitute directed research
projects? What are the criteria? Who makes
the decision that it should be directed
research (“authorization to review”)?

e Do you consider directed research concepts
from both internal and external stakeholders?

10:30 Break
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10:45 a.m.— Roundtable Discussion 2: Scientific Merit
12:15 p.m. Assessment

12:15

1:00

Facilitator: lan Graham

Discussion Questions:

e  What type(s) of scientific merit assessment
review does your organization use to assess
directed research proposals? How does it
differ from your process for assessing
scientific merit for other types of research?

e  What are the strengths and weaknesses of
each type of review?

e What metrics are used in the review to
evaluate scientific merit?

e  Who decides that a research project should
be approved and that the research should be
initiated (“authorization to proceed”)?

Lunch

Roundtable Discussion 3: Evaluation and Quality
Improvement
Facilitator: Kathie Olsen

Discussion Questions:
e Monitoring progress and evaluating project
results:

o How is the progress of a directed
research project monitored over the
course of the project? How is the
success of each project evaluated once it
is complete?

o What metrics are used and over what
period of time? (e.g., Did the researcher
deliver the product on time? Did the
result meet the needs of the requestor?)

e Evaluating the directed research process:

o How is the overall quality of directed

research process evaluated?
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o What metrics are used and with what
frequency? Who conducts the
evaluation?

o Do researchers provide feedback about
the process and if so, how is that
feedback incorporated? Are other
quality improvement processes used?

o What is done to ensure transparency of
the process?

2:30 Break
2:45 Roundtable Discussion 4: Dialogue with NASA
Sponsors

Facilitator: James Pawelczyk, Chair
Discussion about NASA’s directed research processes

4:15 Closing Remarks
James Pawelczyk, Chair

4:30 p.m. Adjourn
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LIST OF PARTICIPANTS

IOM Committee Members

James A. Pawelczyk, Chair

Associate Professor of Physiology,
Kinesiology and Medicine

Pennsylvania State University

Michelle H. Biros

Professor and Vice Chair of
Research

Department of Emergency
Medicine

Hennepin County Medical Center

University of Minnesota Medical
School

Divya Chandra

Principal Technical Advisor

Volpe National Transportation
Systems Center

Department of Transportation

Ian D. Graham
Associate Professor
University of Ottawa

Chavonda Jacobs-Young
Associate Administrator
Agricultural Research Service
U.S. Department of Agriculture

Kathie L. Olsen
Founder, Managing Director
ScienceWorks, LLC

Terry M. Rauch

Program Director for Defense
Medical Research and
Development

Office of the Assistant Secretary
of Defense for Health Affairs

Department of Defense

Sally J. Rockey

NIH Deputy Director for
Extramural Research

Office of the Director

National Institutes of Health

Carol E. H. Scott-Conner

Professor of Surgery

University of lowa Hospitals
and Clinics

Peter Suedfeld

Professor Emeritus of
Psychology

Department of Psychology

University of British Columbia
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Invited Participants

Kenneth Baldwin

Professor of Physiology and
Physics

University of California, Irvine,
School of Medicine

Wayman Wendell Cheatham

Director of the Naval Medical
Research and Development
Center

U.S. Navy

David Dinges

Professor of Psychology in
Psychiatry

University of Pennsylvania
School of Medicine

Karl Friedl

Director of the Telemedicine
and Advanced Technology
Research Center

U.S. Army Medical Research
and Materiel Command

Paul Krois

Manager of the Human Factors
Research and Engineering
Division

Federal Aviation Administration

James Lightbourne

Senior Advisor
National Science Foundation

Adrian Mota

Manager of Knowledge
Translation Initiatives

Canadian Institutes of Health
Research

Tim O’Leary

Director of the Clinical Science
Research and Development
Service

Department of Veterans Affairs

Sonia Ortega

Program Director, Graduate
STEM Fellows in K-12
Education Program

National Science Foundation

Alfred M. Powell, Jr.

Director of the Center for
Satellite Applications and
Research

National Oceanic and
Atmospheric Administration

Jay Schnitzer

Director of the Defense
Sciences Office

Defense Advanced Research
Projects Agency
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Sharlene Weatherwax

Associate Director of Science
for Biological and
Environmental Research

Department of Energy

Edward Zambraski

Division Chief of the Military
Performance Division

U.S. Army Research Institute of
Environmental Medicine

Sponsor Participants

Gale Allen
Science Mission Directorate
NASA

John Charles

Chief Scientist of the Human
Research Program

NASA

Marisa Covington
Wyle Integrated Science and
Engineering Group

Craig Kundrot

Deputy Chief Scientist of the
Human Research Program

Manager of the Human
Research Program Science
Management Office

NASA

Marc Shepanek

Deputy Chief of Medicine of
Extreme Environments

NASA
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Committee Biosketches

James A. Pawelczyk, Ph.D. (Chair), is associate professor of physiolo-
gy, kinesiology, and medicine at Pennsylvania State University. Dr.
Pawelczyk served as a Payload Specialist on STS-90 Neurolab (April 17
to May 3, 1998). During the 16-day Spacelab flight, the 7-person crew
aboard the National Aeronautics and Space Administration (NASA)
space shuttle Columbia served as both experiment subjects and operators
for 26 individual life sciences experiments focusing on the effects of mi-
crogravity on the brain and nervous system. Dr. Pawelczyk is a member
of the NASA Life Sciences Advisory Subcommittee, Office of Biologi-
cal and Physical Research, and served as a member of NASA’s ReMaP
Task Force in 2002, which was charged with reprioritizing research on
the Space Station. Dr. Pawelczyk’s research areas include central neural
control of the cardiovascular system and compensatory mechanisms to
conditioning and deconditioning. He received his master’s of science
degree in physiology from Pennsylvania State University and his doctor
of philosophy degree in biology (physiology) from the University of
North Texas. He chaired the Integrative and Translational Research Pan-
el for the National Research Council (NRC) Decadal Survey on Biologi-
cal and Physical Sciences in Space and has served on several NRC and
Institute of Medicine (IOM) studies. He is a current member of the Space
Studies Board and the IOM Standing Committee on Aerospace Medicine
and the Medicine of Extreme Environments.

Michelle H. Biros, M.D., M.S., is vice chair for research at the Universi-
ty of Minnesota Medical School’s Department of Emergency Medicine.
She is the immediate past editor-in-chief of Academic Emergency Medi-
cine. She serves as a peer reviewer for several high-profile medical jour-
nals and is a section editor for Rosen’s Clinical Practice of Emergency
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Medicine. Dr. Biros has also served as a member of institutional review
boards (IRBs) at the University of Minnesota and Hennepin County
Medical Center for a total of 15 years. She is the principal investigator
for the Minnesota Hub of the Neurological Emergencies Treatment Tri-
als research network, funded by the National Institute of Neurological
Disorders and Stroke at the National Institutes of Health (NIH). Dr. Biros
founded the Coalition of Acute Resuscitation Researchers that worked
with the Food and Drug Administration in the early 1990s to develop the
current regulations related to exception from informed consent for emer-
gency research. She recently facilitated a workshop for many federal
regulatory agencies to consider IRB options for multicenter trials. She
completed her master’s of science in biochemistry and her medical de-
gree at the University of Minnesota.

Divya Chandra, Ph.D., S.M., is a principal technical advisor in aviation
human factors at the Department of Transportation’s Volpe National
Transportation Systems Center. She holds a Ph.D. in experimental psy-
chology from the University of Michigan (1993) as well as degrees in
aeronautical engineering from the Massachusetts Institute of Technology
(MIT) (S.M., 1989) and the University of Michigan (B.S., 1987). Dr.
Chandra’s research interests include the design and evaluation of flight
deck technologies. Her latest project supports the Federal Aviation Ad-
ministration in developing advanced instrument procedures to support
performance-based navigation operations. Her projects involve signifi-
cant collaboration with the aviation industry, regulators, operators, and
manufacturers. Her research has impacted international recommenda-
tions for electronic flight bags and aeronautical charts. Before joining the
Volpe Center in 1999, Dr. Chandra was a technical staff member in the
Air Traffic Surveillance group at MIT’s Lincoln Laboratory.

Ian D. Graham, Ph.D., FCAHS, is associate professor in the School of
Nursing at the University of Ottawa and senior scientist in the Clinical
Epidemiology Program at the Ottawa Hospital Research Institute. He is
also a principal research fellow in translation at the South Australian
Health and Medical Research Institute, Adelaide, Australia, and an ad-
junct associate professor in the School of Nursing at Queen’s University,
Kingston, Ontario. From 2006 to 2012 he held the position of vice presi-
dent of the Knowledge Translation and Public Outreach Portfolio at the
Canadian Institutes of Health Research (CIHR). At the CIHR, he was
responsible for knowledge translation (the process of research use), part-
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nerships and citizen engagement, communication and public outreach,
and pan-institute affairs and initiatives. Dr. Graham obtained his Ph.D. in
medical sociology from McGill University. His research has largely fo-
cused on knowledge translation and conducting applied research on
strategies to increase implementation of research findings and evidence-
based practice. He has also advanced knowledge translation science
though the development of two planned action models, the Ottawa Mod-
el of Research Use and the Knowledge to Action Model. He has pub-
lished more than 200 peer reviewed articles and was co-editor of
Knowledge Translation in Health Care (2009) and Evaluating the Impact
of Implementing Evidence-based Practice (2010).

Chavonda Jacobs-Young, Ph.D., holds M.S. and Ph.D. degrees in
wood and paper science and a B.S. degree in pulp and paper science and
technology from North Carolina State University. She also is a graduate
of American University’s Executive Leadership in Public Policy Imple-
mentation Program. As Agricultural Research Service (ARS) Associate
Administrator for National Programs at the U.S. Department of Agricul-
ture (USDA), Dr. Jacobs-Young leads the Office of National Programs,
which manages the research objectives of the Agency. She also leads the
Office of International Research Programs, which is responsible for
ARS?’s liaisons with its international partners. From April 2010 to May
2012, Dr. Jacobs-Young was the director of the Office of the Chief Sci-
entist in the USDA, where she was responsible for facilitating the coor-
dination of scientific leadership across the Department. From May 2011
to May 2012, Dr. Jacobs-Young served as acting director for USDA’s
National Institute of Food and Agriculture. Prior to these roles, Dr. Ja-
cobs-Young served as a senior policy analyst for agriculture in the White
House Office of Science and Technology Policy. There, she supported
the President’s science adviser and others within the Executive Office of
the President on a variety of agricultural scientific activities. She worked
across the federal government to improve interagency cooperation and
collaboration on high-priority scientific issues. From 1995 to 2009, Dr.
Jacobs-Young led competitive research programs as a National Program
Leader in the USDA National Research Initiative, USDA’s largest com-
petitive program. She administered extramural funding programs in the
areas of bio-based products including non-food processing, biotechnolo-
gy, metabolic engineering, bioenergy production, and forest products
research. Dr. Jacobs-Young was a member of the College of Forest Re-
sources at the University of Washington in Seattle from 1995 to 2002,
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where she was assistant professor of paper science and engineering. She
was an active researcher and published in the area of biotechnology for
the production of bio-based products. Dr. Jacobs-Young’s corporate ex-
perience involves working with various corporations including E.L
Dupont De Nemours, Kimberly-Clark Company, the Federal Paper
Board, Kraft General Foods, and the Weyerhaeuser Company.

Kathie L. Olsen, Ph.D., is the founder and managing director of
ScienceWorks, LLC, a consulting firm that helps people and organiza-
tions succeed in science and engineering research, and affiliate professor
of neuroscience in the Krasnow Institute for Advanced Study at George
Mason University. Before founding ScienceWorks, Dr. Olsen served
over 20 years in the federal government in a variety of administrative and
scientific leadership positions, including the deputy director and chief
operating officer of the National Science Foundation (NSF); associate
director and deputy director for science in the Office of Science and
Technology Policy in the Executive Office of the President; and chief
scientist for NASA and the acting associate administrator for NASA’s
Biological and Physical Research Enterprise. She also was the vice pres-
ident of International Programs at the Association of Public and Land-
grant Universities, a nonprofit organization. Dr. Olsen earned a B.S. in
biology and psychology with honors from Chatham College and a Ph.D.
in biology (neuroscience) from the University of California, Irvine. Fol-
lowing her postdoctoral fellowship in the Department of Neuroscience at
Children’s Hospital of Harvard Medical School, she became an assistant
professor in the Department of Psychiatry and Behavioral Science at the
Medical School, as well as adjunct associate professor in the Department
of Microbiology at the George Washington University. Her research on
neural and genetic mechanisms underlying the development and expres-
sion of behavior was supported by the NIH. She has served on review
panels for U.S. federal agencies, including the NIH, NSF, and Depart-
ment of Defense (DOD); foreign governments; international research
institutes; and UNESCO. Dr. Olsen holds numerous awards, including
the Norwegian Royal Order of Merit. She is an elected fellow of the
American Association for the Advancement of Science and the Associa-
tion for Women in Science and has been awarded four honorary doctoral
degrees.

Terry M. Rauch, Ph.D., currently serves as the director of medical re-
search within the Office of the Assistant Secretary of Defense for Health
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Affairs at the DOD. He has responsibility for the Defense Health Pro-
gram Research and Development Portfolio content. Dr. Rauch has over
30 years of experience in many facets of the military health system and
has held numerous senior level positions in the Army and the Office of
the Secretary of Defense. As a senior military officer, he served as the
Chief of Staff to the Assistant Secretary of Defense for Health Affairs
and as principal advisor to four Assistant Secretaries of Defense for
Health Affairs on matters pertaining to biomedical research, develop-
ment, and acquisition as well as medical products and devices needed to
protect U.S. military forces against chemical, biological, radiological,
and nuclear threats. He commanded the U.S. Army Public Health
Command-Europe, a scientific and technical organization that provided
comprehensive preventive medicine services to garrisoned U.S. Army
forces in Europe. Dr. Rauch retired as a Colonel from the U.S. Army on
October 1, 2005, and joined the Science Applications International Cor-
poration (SAIC) as a senior principal life scientist. At SAIC, he focused
on comprehensive strategic planning and analysis for the Office of the
Secretary of Defense on matters relating to Defense biomedical research,
development, and acquisition investment strategies and their supporting
infrastructure. He left SAIC in March 2009 for his current position. His
military awards include the Defense Superior Service Medal (with two
oak leaf clusters), Legion of Merit, Meritorious Service Medal (with four
oak leaf clusters), Order of Military Medical Merit, Expert Field Medical
Badge, Parachutist Badge, and Air Assault Badge.

Sally J. Rockey, Ph.D., is the deputy director for extramural research,
leading extramural research activities at the NIH. The Office of Extramu-
ral Research (OER), where she also serves as director, is the focal point
for policies and guidelines for extramural research administration within
the NIH and in partnership with the biomedical research community. Dr.
Rockey received her Ph.D. in entomology from Ohio State University,
and she has spent the majority of her career in the area of extramural re-
search administration and information technology. She leads or is active
on a number of federal committees related to science, research admin-
istration, and electronic government and collaborates closely with aca-
demic and scientific communities. In 1986 she joined the USDA’s
Extramural Research arm, where she quickly rose to the post of deputy
administrator for competitive research at the Cooperative State Research,
Education, and Extension Service, overseeing the extramural grants pro-
cess and portfolio. In 2002, she became the Agency’s chief information
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officer, striving to align state-of-the-art information technologies with
Departmental goals and objectives. In 2005, Dr. Rockey was appointed
to the position of deputy director of OER within the Office of the Direc-
tor at the NIH to bring her extensive experience in research administra-
tion and federal assistance to the biomedical research community. She
assumed the role of Acting NIH Deputy Director for Extramural Re-
search in 2008, and became permanent in that position in 2010. Dr.
Rockey received the Presidential Rank Award in 2004.

Carol E. H. Scott-Conner, M.D., Ph.D., M.B.A., is professor, Depart-
ment of Surgery, Carver College of Medicine, University of lowa, lowa
City. Dr. Scott-Conner received her B.S. from MIT in electrical engi-
neering in 1969 and worked as an engineer before getting her M.D. from
the New York University School of Medicine in 1976. She completed sur-
gical residency at New York University in 1981. She joined the faculty at
Marshall University and then moved to the University of Mississippi. Dur-
ing her tenure there she earned a Ph.D. in anatomy from the University of
Kentucky, and an M.B.A. In 1995 she was appointed professor and head
of surgery at the University of lowa. Dr. Scott-Conner has been active on
22 editorial boards, and has authored more than 200 original papers, ab-
stracts, reviews, and book chapters. She is certified by the National Board
of Medical Examiners and the American Board of Surgery. Dr. Scott-
Conner served as a member of the IOM Committee on Creating a Vision
for Space Medicine During Travel Beyond Earth Orbit, the Committee
on NASA’s Research on Human Health Risks, and other IOM commit-
tees, and she chairs the IOM Standing Committee on Aerospace Medi-
cine and the Medicine of Extreme Environments.

Peter Suedfeld, Ph.D., F.R.S.C., is professor and dean emeritus in the
Department of Psychology at the University of British Columbia. He has
conducted laboratory experiments on restricted environmental stimula-
tion, field research in Antarctica and the High Arctic, and interview and
archival studies of the psychological impact of exploration, spaceflight,
solitary confinement, genocide, and political leadership under uncertain-
ty and stress. Dr. Suedfeld has served on three previous NRC panels. He
has chaired the Canadian Antarctic Research Program (1994-1998), the
Life Sciences Advisory Committee of the Canadian Space Agency
(2005-2007), and the scientific peer review committee for proposals in
the areas of behavior, performance, and neuropsychology submitted to
NASA and the National Space Biomedical Research Institute (2000-
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2004). He is the current chair of the Johnson Space Center’s Behavioral
Health and Performance Standing Review Panel. He is the author or edi-
tor of six books and the author more than 280 journal articles and book
chapters on the study of human psychology in extreme environments.
Among other honors, he has received the U.S. Antarctica Service Medal,
the Gold Medal Award of the Canadian Psychological Association for
lifetime contributions, and the Zachor Award of the Canadian Parlia-
ment. He is a member of the International Academy of Astronautics and
a fellow of the Royal Society of Canada, the Royal Canadian Geograph-
ical Society (honorary), the International Academy of Behavioral Medi-
cine Research, and the Explorers Club.
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