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charter granted to it by the Congreea in 1863, the Academy hu a mandate that requirea it to 
advise the federal government on scientific and technical matten. Dr. Frank Preu is preeident of 
the National Academy of Sciencee. 

The National Academy of Engineering wu eetabliahed in 1964, under the charter of the Na­
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in ita administration and in the selection of ita memben, aharing with the National Academy 
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-cency of both the National Academy of Sciencee and the National Academy of Engineerinc in 
providing servicee to the government, the public, and the acientific and engineering communitiee. 
The Council is administered jointly by both Academiee and the Inatitute of Medicine. Dr. Frank 
Preu and Dr. Robert M. White are chairman and vice chairman, reapectively, of the National 
Research Council. 

Support for this project wu provided by grant 69-32U4-6-38 from the Acricultural Raearch 
Service of the U.S. Department of Acricuhure. 

Available from: 
Board on Acricuhure 
National Raearch Council 
2101 Constitution Avenue N.W. 
Wuhinpn, D.C. 20418 

Printed in the United Statee of America 

Copyright © National Academy of Sciences. All rights reserved.

Improving Research Through Peer Review
http://www.nap.edu/catalog.php?record_id=18888

http://www.nap.edu/catalog.php?record_id=18888


COMMITTEE ON PEER REVIEW PROCEDURES 

RICHARD S. NICHOLSON, Chairman, National Science 
Foundation 

LEONARD W. DEWHIRST, University of Arizona 
NORMAN HACKERMAN, Robert A. Welch Foundation 
MAUREEN R .  HANSON, Cornell University 
RALPH W .  F. HARDY, Boyce Thompson Institute 

and BioTechnica International, Inc. 
EDGAR L. KENDRICK, U.S. Department of Agriculture (retired) 
RUTH L. KIRSCHSTEIN, National Institutes of Health 
RICHARD J. PATTERSON, North Carolina Biotechnology Center 
DENIS J. PRAGER, MacArthur Foundation 
RICHARD B. SETLOW, Brookhaven National Laboratory 
LEO M. WALSH, University of W isconsin 
RONALD A .  WALTERS, Los Alamos National Laboratory 
BARBARA DONAHUE WEBSTER, University of California 

at Davis 

Stoff 

PHYLLIS B. MOSES, Project Officer 
JAMES E. TAVARES, ABBociote Ezecutive Director 
SUSANNE E. MASON, Adminutrotive Secretory 

iii 

Copyright © National Academy of Sciences. All rights reserved.

Improving Research Through Peer Review
http://www.nap.edu/catalog.php?record_id=18888

http://www.nap.edu/catalog.php?record_id=18888


BOARD ON A.GB.ICULTUlll 

WILLIAM L. BROWN, Chairman, Pioneer m-Bred lntemational, 
Inc. 

JOHN A. PINO, Vice Chairman, National Research Council 
PERRY L .  ADKISSON, Texas A&M University 
C. EUGENE ALLEN, University of Minneeota 
EDWIN H. CLARK n,t The Conservation Foundation 
ELLIS B .  COWLING,t North Carolina State University 
JOSEPH P .  FONTENOT, Virginia Polytechnic Institute 

and State University 
ROBER:!' M. GOODMAN, Calgene, Inc. 
RALPH W .  F. HARDY, Boyce Thompson Institute and 

BioTechnica Intemational, Inc. 
ROGER L. MITCHELL,* University of Missouri 
CHARLES C. MUSCO PLAT, Molecular Genetics, Inc. 

KARL H. NORRis,t U.S. Department of Agriculture, 
Beltsville, Maryland 

ELDORA. PAUL,* Michigan State University 
VERNON W .  RUTTAN, University of Minneeota 
CHAMP B. TANNER,t University of Wisconsin 
JAMES G. TEER, * Welder Wildlife Foundation 
THOMAS D. TRAUTMAN, General Mills, Inc. 
JAN VAN SCHILFGAARDE, U.S. Department of Agriculture, 

Fort Collins, Colorado 
VIRGINIA WALBOT, Stanford University 
CONRAD J. WEISER, Oregon State University 

CHARLES M. BENBROOK, Ezecutive Director 
JAMES E. TAVARES, Associate Ezecutive Director 

CARLA CARLSON, Reports Officer and Senior Editor 
GRACE JONES ROBBINS, AsBiBtant Editor 

t Term becan January 1, 1987 
•Term ended December 31, 1986 

iv 

Copyright © National Academy of Sciences. All rights reserved.

Improving Research Through Peer Review
http://www.nap.edu/catalog.php?record_id=18888

http://www.nap.edu/catalog.php?record_id=18888


Preface 

The Agricultural Research Service (ARS) is the principal re­
search agency of the U.S. Department of Agriculture (USDA). 
ARS scientists conduct research to increase basic knowledge and 
apply modem technologies to improve the nation's food and agri­
cultural enterprises. This important research mission requires a 
dedicated staff working within a coordinated framework. The ARS 
carries out its objectives in its widespread network of laboratories 
staffed by scientists trained in the many disciplines that support 
agricultural research. 

The laboratories are guided in their unique mission by congres­
sional directives, the ARS's centralized National Program Staff, 
and the area offices that manage the ARS 's geographic groups of 
research locations. Area offices and the National Program Staff 
evaluate their scientists' proposals for in-house research projects 
through a project peer review system. Peer scientists inside and 
outside the ARS analyze written project proposals for their scien­
tific value, methodology, and mission relevance. The goal of this 
review system is to help raise the quality of ARS research. 

The ARS administrator asked the Board on Agriculture of 
the National Research Council (NRC) to examine the project peer 
review system, assess its effectiveness, and recommend possible 
improvements. In response to this request, the NRC established 
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a committee that was knowledgeable and experienced regarding 
peer review, the conduct and management of research, and the 
ARS. 

The committee met twice and spent considerable time in­
terviewing ARS staff members. The committee received excellent 
cooperation from ARS staff members and was impressed with their 
presentations. In arriving at its findings and recommendations the 
committee relied mainly on the expertise of its members and on 
the interviews in addition to its review of a large volume of data, 
information, and statistics. 

The committee's findings and recommendations, which form 
the substance of this report, are put forth to help the ARS realize 
the fullest pol!llible benefits from peer review to its research efforts. 
The committee has also included background material on the ARS 
and peer review as an introduction. In addition, the appendixes 
describe selected peer review systems used to evaluate personnel. 
and programs within the ARS, other government agencies, and 
private industry. 
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1 

Introduction 

THE AGRICULTURAL RESEARCH SERVICE 

ARS Mission and Objectives 

The Agricultural Research Service (ARS) is the principal in­
house scientific research agency of the U.S. Department of Agri­
culture (USDA). ARS scientists conduct R&D on food and agri­
cultural problems of broad scope and high national priority. ARS 
research is primarily mission- and problem-oriented. ARS pro­
grams include basic research as well as applied R&D. The congres­
sional appropriation to the ARS for fiscal year 1986 was $509.7 
million, much of it earmarked for research on specific commodities 
and agricultural problems. ARS research must be consistent with 
mandates established by Congress and responsive to the needs 
of the USDA, other government agencies, private trade organi­
zations, and other users. The six major objectives of the ARS 
program plan are listed in Appendix B (ARS, 1983). 

1 

Copyright © National Academy of Sciences. All rights reserved.

Improving Research Through Peer Review
http://www.nap.edu/catalog.php?record_id=18888

http://www.nap.edu/catalog.php?record_id=18888


2 IMPROVING RESEAROH THROUGH PEER REVIEW 

ARS Organl1atlon 

The administrator takes ultimate responsibility for ARS pro­
grams. The National Program Staff is responsible for overall pro­
gram direction and allocation of funds for specific research pro­
grams and projects. The National Program Staff includes about 31 
senior scientists representing many fields of agricultural research. 
These national program leaders report to two associate deputy 
administrators and the National Program Staff deputy adminis­
trator for programs. These administrators determine fund distri­
butions within and among commodities, program plan categories, 
and research projects subject to the constraints of congressional 
mandates. The administrators' approval is needed for research 
projects. 

The ARS 's 127 research locations are geographically distrib­
uted among eight area offices: North Atlantic, Beltsville, South. 
Atlantic, Midsouth, Midwest, Southern Plains, Northern Plains, 
and Pacific West. An area director is in charge of each location. 
Among other duties, area directors are responsible for conducting 
the project peer review process within their areas. There are ap­
proximately 1,600 in-house, appropriated ARS research projects; 
20 to 25 percent of these are completed each year. Thus, normal 
project turnover provides opportunities for redirection of research. 

The ARS employs more than 8,500 people full-time. Scien­
tists and engineers represent about 35 percent of this work force; 
research technicians and support staff, about 65 percent. The staff 
are customarily granted permanent appointments or tenure after 
one year of service. The attrition rate of scientists is 3 to 5 percent 
annually. The ARS management therefore has the opportunity to 
fill about 100 posts each year with scientists skilled in new areas 
important to the ARS mission. 

A senior investigator or research leader directs each research 
project. Each research leader prepares an annual resource manage­
ment plan that must be approved by his or her area director, the 
National Program Staff, and the ARS administrator. The National 
Program Staff, leading scientists, and other experts continually 
assess national research priorities to ensure national coordination 
and program balance (ARS, 1985a). 

The National Program Staff maintains a computerized ARS 
Research Project System, which works with the Cooperative State 
Research Service's Current Research Information System (CRIS). 
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INTR.ODUOTION 3 

These systems constitute a centralized on-line information source 
documenting agricultural and forestry research projects in the U.S. 
Department of Agriculture, state agricultural experiment stations, 
and schools of forestry and veterinary medicine. An important use 
of CRIS by the ARS is to track fund allocations among research 
projects. These research projects are referred to as CRIS work 
units. 

PEER REVIEW IN THE ARS 

Roles of Peer B.niew 

Peer review of science is the evaluation of the conceptual and 
technical soundness of research by those qualified to judge it by 
their status in the same or closely related research fields. Sci­
entific peer review originated in the evaluation and approval of 
manuscripts before their publication (Garfield, 1986; Zuckerman 
and Merton, 1971). The practice of reviewing manuscripts was 
instituted to preserve the credibility of scientists and their insti­
tutions and ensure the quality of published literature. 

Peer review was subsequently adopted to assess grant propos­
als, scientific programs, and scientists. This evaluative mechanism 
is based on the premise that scientific peers, by virtue of their 
knowledge and experience, are best able to critically examine pro­
posed or completed research projects and give scientific opinions 
concerning the projects' merit, significance, and feasibility. 

Federal granting agencies that make extramural awards closely 
couple peer review of research proposals to allocation of research 
funds. These agencies include the National Science Foundation 
(NSF ), the National Institutes of Health (NIH), and the USDA 
Competitive Research Grants Office. The exact mechanics of the 
review and decision-making processes vary somewhat in these and 
other such agencies, but their intent is the same - to allocate 
resources fairly in support of high-quality science in relevant fields. 

These granting systems are competitive. Peer reviewers judge 
the scientific merit of proposed research projects and usually con­
sider additional factors such as the scientist's past performance and 
the personnel and resources available to the laboratory. Reviewers 
generally assign a priority score indicative of their assessment of 
the proposal relative to competing proposals. Agency program 
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IMPROVING RBSEAROH THROUGH PBER. R.EVIBW 

directors use the reviews to judge whether or not the proposal 
merits the agency's support. 

Peer review in granting agencies is largely prospective. That 
is, proposed research projects are prejudged on their likely scien­
tific and technical merit, importance, and success. Reviewers do 
consider retrospective aspects, however, such as the quality and 
quantity of the investigator's previous scientific output. In con­
trast, other peer review systems are primarily retrospective. Such 
systems include personnel evaluations for promotion and tenure. 

Considerations other than scientific excellence may enter into 
review processes. Such processes are collectively called merit re­
view to indicate that other factors carry some weight. These 
factors may include nontechnical policy considerations. One con­
sideration may be the utility and relevance of research to a goal 
extrinsic to the research project itself, such as new or improved 
technology development or the solution of social problems. An-. 
other may be the impact on the infrastructure of science such as 
quality, distribution, or effectiveness of research, education, and 
manpower. Additional factors may sometimes pertain, such as 
the relevance to mission-oriented goals of a sponsor, research site 
selection, or interdisciplinary character of some areas of science 
(NSF, 1986). 

The role of peer review is most predominant in assessing re­
search proposals from single principal investigators. These projects 
are known as "small science." In contrast, large, complex, ex­
pensive, "big science" projects, such as the National Center for 
Atmospheric Research or the Fermi Accelerator, must p888 the 
hurdles of technical scrutiny (peer review) and societal consider­
ations (merit review). Moat ARS research projects are conducted 
by single principal investigators managing small research teams, 
which is also common in universities. In this context ARS carries 
out small science. Therefore, technical peer review is sufficient for 
ARS projects. Before it appropriates funds, Congress has already 
considered the societal aspects of ARS scientific research. 

Federal agencies review their in-house or intramural research 
programs by various mechanisms. Outside advisory groupe review 
NIH intramural programs by conducting retrospective evaluations 
of individual laboratories and their scientists. The advisory groupe 
transmit formal reports to NIH top management. These reports 
inftuence promotion, tenure, and resource allocation. The Depart­
ment of Energy (DOE) National Laboratories assess programs and 
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INTRODUOTION 5 

projects by �everal prospective and retrospective methods. Private 
industry uses various types of review for planning, assessment of 
progress, and personnel evaluation. Information on several federal 
agency and industry intemal review systems is included in Ap­
pendixes D and E. A key feature of many of these systems is a 
direct linkage to resource allocation. 

Enlaatm Role of Peer Renew Within ARS 

The ARS uses peer review in several ways: to examine the 
quality of specific research projects, assess its national research 
programs, and evaluate its research personnel. The ARS project 
peer review system is outlined in the next section. The ARS review 
systems for programs and personnel are described in Appendix C. 
These three. review systems are not directly linked to each other. 

Project peer reviews do not directly inftuence whether or at 
what levels ARS research projects are funded. The National Pro­
gram Staff's stated goal for the ARS project peer review system 
is to improve the quality of research already requested and funded 
by the federal govemment. The noncompetitive funding process 
of ARS laboratories differs from that of many university laborato­
ries, which must obtain the majority of their research funds from 
competitive, peer-reviewed govemment granting programs. In ad­
dition, ARS science is mission-oriented and conducted mainly by 
tenured govemment scientists. Nevertheless, project peer review 
is quite applicable to the continuum of basic, developmental, and 
applied research that the ARS conducts. Moreover, peer review of 
in-house govemment-funded research can be effectively integrated 
with processes of resource allocation, as in the NIH intramural 
research program reviews (aee Appendix D). 

ARB Peer Rnlew System for In-Bouse Projects 

ARS review procedures for in-house projects are linked to 
CRIS documentation, which tracks all ARS research projects 
(ARS, 1985b). Thus, project statements that ARS scientists pre­
pare for review are related to standard forms they submit to the 
National Program Staff for updating its computerized ARS Re­
search Project System. Ongoing projects must have their project 
statements rewritten and rereviewed every five years. 

The project review process begins with discussion among the 
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6 IMPROVING REBEAROH THROUGH PEER REVIEW 

scientist, his or her research leader, area director, and national 
program leader. The discuBSion leads to an informal understanding 
on the proposed content of the reaearch project. In the case of 
newly appropriated as opposed to continuing funds, the 8880ciate 
deputy administrator writes a letter of instruction to the research 
leader identifying funds and objectives. Projects must fit within 
the p�:oblem statements of the ARS National Program Plan (ARS, 
1985a). 

The scientist prepares a detailed project statement for peer 
review. There is no prescribed format. Individual statements 
vary greatly in length, from three-page summaries to fifteen-page 
(or longer) project proposals. The longer proposals may be mod­
eled on formats that competitive granting agencies such as the 
NSF and the USDA Competitive Research Grants Office use. The 
project statement generally covers the project's objectives, justifi­
cation, research approach, and a literature review. Details of the 
project's resources, personnel, and budget are not required; only 
its total annual budget is indicated. Descriptions of the scientist's 
past research accomplishments and publications are not routinely 
included. 

The scientist submits the project statement and a list of six 
suggested reviewers to the area office. The area office selects three 
or more reviewers from this list and from other sources. Reviewers 
may be from inside or outside the ARS. The area office mails the 
project statement and the ARS research project peer review form 
(see Appendix A) to its selected reviewers. The area office eval­
uates the completed reviews and forwards them to the scientist. 
The area office may or may not forward reviews anonymously. The 
scientist must modify the project statement in accordance with the 
area office evaluation or otherwise respond to the reviewers' .com­
ments with a written statement. 

The scientist fills out ARS research project summary forms 
(AD-416 and AD-417; ARS, 1985b). The area director must ap­
prove the final project statement and summary forms. Only the 
summary forms are forwarded to the National Program Staff for 
review, approval, and entry into the CRIS computer. The scien­
tist submits brief annual progress reports to the National Program 
Staff (CRIS form AD-421; ARS, 1985b). 

The ARS project peer review system operates entirely prospec­
tively. Site visits are not conducted in conjunction with these 
project reviews. (The National Program Staff does periodically 

Copyright © National Academy of Sciences. All rights reserved.

Improving Research Through Peer Review
http://www.nap.edu/catalog.php?record_id=18888

http://www.nap.edu/catalog.php?record_id=18888


INTR.ODUOTION 7 

visit ARS locations, however. See Appendix C.) Project reviews 
do not bear on the distribution of funds to ARS research projects, 
nor directly affect hiring, promotion, or tenure of ARS scientists. 
( ARS scientists are reviewed by their peers through an entirely 
separate Research Position Evaluation System; see Appendix C.) 
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2 

Findings and Recommendations 

THE CO:MMITTEE'S VIEW 

The committee notes that peer review is not a precise term; it 
means different things in different contexts. For example, in their 
extramural research grants programs, the NIH and the NSF use 
peer review as the primary method to aaaeaa the scientific merit 
of competing research proposals. In this context, peer review is 
critical in deciding which proposals will or will not be funded. On 
the other hand, the ARS states that it uses peer review to improve 
the quality of research projects that it is funding or intends to fund 
to meet its mandated responsibilities. The committee supports 
this goal and the use of peer review to achieve it. The committee 
believes, however, that the ARS project peer review system needs 
to be strengthened to be effective. 

The ARS should be aware of the different meanings of peer 
review. It should articulate the goals of its project peer review 
system and the uses of the reviews. The project peer review 
system is only one of several systems the ARS uses to emphasize 
excellence in achieving its miaaion. In principle, all of these are 
complementary, but in practice they do not seem to be. The 
committee believes it is essential that the ARS treat project peer 
review as one very important part of the larger system. 

8 
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FINDINGS AND REOOMMBNDA710NS 9 

PB.INCIPAL CONCLUSIONS 

The committee finds a lack of underst�ding and agreement 
among ARS staff regarding the purpose, use, and effect of the 
project peer review system. Many staff members also believe the 
system has no real impact on ARS research. As a result, some view 
it more as busy work than a substantive review of real or potential 
value to ARS scientists and, ultimately, to the ARS . This view 
seems logical because it appears the results of project peer review 
have no direct bearing on decisions affecting project funding, staff 
promotion, and merit pay increases. 

Moreover, there is inadequate undel'8tanding within the ARS 
regarding how the ARS administrator balances and optimizes the 
dual objectives of scientific excellence and mission relevance and 
how project peer review is used in the context of these objectives. 
The committee believes the National Program Staff, area directors, 
research leaders, and research scientists need to understand and 
communicate better about the goals of project peer review, its 
implementation, and its impact on ARS science and scientists. 

The committee also perceives a great need to have more vi. 
ible incentives in the project peer review system. The staff must 
perceive that they will receive tangible rewards from full partici­
pation in the system and from exemplary peer reviews. This leads 
to the committee's principal recommendation. 

Tlae ARS admirautf'fltor •laould •treragtlaera arad reira/orce tlae cred­
i6ilitJ arad relevarace of tlae project peer revieVJ .,.tem 6' liralcirag 
tlae •J•tem '• outcome• to iracerative• arad dUiracerative• tlaat all ARS 
•t•ff recograize arad urader•tarad. 

In its discu•ions the committee identified several mechanisms 
to implement this recommendation: 

• Better communication by the administrator of the incen­
tives and disincentives that already exist; 

• Coupling of project peer review results with budget allo­
cations to research scientists and programmatic decisions of the 
National Program Staff; 

• Integration of peer review results with the ARS Research 
Position Evaluation System and with decisions related to merit 
pay increases and bonuses; 

• Correlation of exemplary peer reviews with allocation of 
resources, such as special equipment funds, increased staffing, 
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10 IMPROVING RESEARCH THROUGH PEER R.BVIEW 

discretionary funds, travel, sabbaticals, and the ARS Postdoctoral 
Research Asaociate Program; and 

• Allocation of some research funds in identified mission ar­
eas through competition based on the outcome of peer review. 
This necessarily implies that not all competitors will receive such 
funds. 

The committee does not regard this as an exhaustive list and 
urges ARS top management to identify additional mechanisms. 

ADDITIONAL liNDINGS AND B.ECOMMENDATIONS 

Management 

Tl&e re•earcla management role of area director• .l&oald 6e •trengtl&­
ened. Tl&e11 •1&oald 6e re•ponn6le for tl&e •ucce•• of tl&eir re•earclaer•,. 
and tl&e71 •l&oald identif11 and reVJartl top performer•. Tl&e commit­
tee endor•e• tl&e current ducretiona'71 fund for tl&u purpo•e, 6ut 
6elieve• tl&e .Ue of tl&u fund u inadetuate. In addition, area direc­
tor• •laoald laave control over •ome of tl&e meclaani.m• recommended 
a6ove. 

Area directors and research leaders occupy key positions in 
determining the success of the peer review system. Success in 
scientific research depends greatly on the research environment 
and thus on the skill and wisdom of these managers. It is essential, 
therefore, that these supervisors have the authority, responsibility, 
and tools to manage the scientific excellence and productivity of 
their staff. 

Selection and Evaluation of Peer B.nlewen 

Tl&e ARS •l&ould develop a •11•tem to permit identification and u•e 
of revieVJer• in addition to tl&o•e •elected 671 tl&e inve•tigator. A 
reuona6le num6er of tl&e•e revieVJer• •l&ould 6e from outride tl&e 
ARS. 

Currently, an ARS scientist provides a list of peer reviewers 
for his or her proposal. The area director's staff makes the final 
selection from the list. This practice is contrary to that practiced 
elsewhere. It is a potential source of criticism and bias that could 
undermine the credibility of the project peer review system. 
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FINDINGS AND RECOMMENDATIONS 11 

The ARS •hotald implement additional procedure•, nch u the u•e 
of adW.orr committee•, to a..Wt in identification of appropriate 
propo•al reviefller• and conduct periodic overng/t,t reviefD•. 

Related to this issue is the fact that the technical breadth of 
ARS projects makes it difficult for the small staff that manages 
the system at the area director level to make informed scien­
tific judgments in many caaea. The committee believes there are 
other ways of conducting peer review that might overcome these 
problema. For example, the area director could have an advisory 
committee whose members would be consulted for names of ap­
propriate reviewers. In addition, such a committee could conduct 
periodic oversight reviews of the entire proceaa. The committee 
believes, however, that it may be difficult to institute such a major 
change for all of the ARS . It may be desirable to have one of the 
areas experiment with this altemative at first. 

Uniformity 

A policr and procedure manual •hould 6e written to •tandardize 
operation. and accountdilitr. 

Because judgment is involved in peer review, some flexibility 
and diversity are desirable. There should be a standard set of pro­
cedures and recordkeeping in all areas, however. The committee 
also believes that uniform deadlines for the submiBBion of project 
statements should be established throughout the ARS. 

Project Statemmts 

The ARS •hould provide a ut of guideline• for preparation of 
project .tatemenu. The•e ftloultl include in•truction• about the 
length, •cope, content, and organization of the propo•m. 

There is great variability in the amount of detail and format 
of project statements. In some caaea, insufficient documentation 
may preclude adequate peer review. 

Perf01'1118Dce 

All project •tatemenu •hotald include a record of the inve•tigator '• 
recent pu6licatiou, put progrea, and other accomplishment.. Peer 
reviefller• •hould 6e uied to comment on the likelihood that the 
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12 IMPROVING RBSBAROH 'l.'IIROUGH PBBR B.EVIBW 

proposed researcla could 6e carried out successfv.llr cor&Biderirag the 
scientist's put and cu"erat performance. 

When a scientific research proposal is judged, the past and 
present performance of the scientist who submitted the proposal 
can be 88 decisive a factor 88 the proposed research itself. Such 
information is not currently included as part of the proposal and 
not considered by the reviewers. The committee believes that it 
should be. 

B.mewer ADODJJDltJ 

Tlae ARS slaould determine and clarih its policr regarding revietDer 
anonymity. 

There is some misunderstanding and disagreement among 
ARS staff regarding the anonymity of peer reviewers. Moat peer 
review systems protect reviewers' anonymity; this protection pre­
sumably increasea candor. The committee supports reviewer ano­
nymity or a modified procedure whereby reviewers are given the 
option of anonymity. 

Research Project Peer B.mew Farm 

The researcla project peer review form {ARS--115} should be revised 
and replaced with a mucla less structured orae. Reviewers should 
only 6e u/ced to comment ora tlae merit of tlae proposed researcla, 
wlaether it duplicates otlaer worlc, and the lilcelilaood tlatlt the inves­
tigator could conduct it successfully corasiderirag lais or Aer recent 
accomplis/aments. Reviewers also slaould 6e as/ced to recommend 
improvements ira tlae research. 

ARS staff are generally dissatisfied with the reviewer form 
(ARS-415) because it is highly structured and asks for often irrel­
evant information. (See Appendix A.) 

Reviewer IDstructlcms 

It slaould 6e clearly ezplairaed to peer reviewers that tlacir role is to 
review proposed research ora a problem that the ARS /au already 
selected as essential to meet its mission. 

ARS staff often do not fully understand the ARS's dual ob­
jectives of scientific excellence and mission relevance and how peer 
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I'INDJN(JS ANIJ RBOOMMENDA710NS 13 

review is WI8Cl in the context of theee objectives to promote excel­
lence in research projects. Reviewers unfamiliar with the ARS are 
even more likely to lack appreciation of the ARS 'a goal to balance 
and optimize these objectives. 

B.ELATED OBSEllVA.TIONS AND RECOMMENDATIONS 

LabaratOI'J Slte Vlalts 

Tlae ARS •laoul4 increue it. ue of ldortJtor11 lite viftt. u a 
meclaani.m for reviewing tlae •cientific merit of ongoing re•earcla 
project. and •laould involve ARS •taJf and out.ide peer reviewer• a• 
part of tlae lite Nit team. 

The project peer review system operates in the context of 
several other. review systems. One of theee is periodic site visit 
reviews of laboratories by ARS staff', including the National Pro­
sram Staff. The committee endorses this process but believes that 
it would be enhanced if the site visit teams included outside peer 
reviewers. Other agencies such u the NSF and the DOE National 
Laboratories have found site visits especially valuable for more 
complex reeearch programs involving several investigators. As the 
ARS coiUIOlidates the number of CRIS units and encourages more 
interdisciplinary, collaborative research, the importance of this 
form of peer review may increue. 

Tenure 

Tlae ARS •laould •eek legUZative or adminutrtJtive permunon to 
emplor nontenured re•earcla •cientUt.for period• greater tlaan one 
rear. A longer time frame would enable tlae ARS to evaluate 
tlae re•earcla capdilitie• of tlae•e •cientuu and claoo•e onl11 tlae 
6ut u tenured ARS re•earclaer•. An ezcellent model u tlae NIH'• 
IntrtJmurtJl Staff Fellow•laip progrtJm. 

Competent judgment of individual creativity takes more than 
one year. In universities, five to six years are typically required 
before a scientist is considered for tenure. Thus, a system where 
tenure decisions must be hued on a single year's experience is 
counter to the goals of the ARS. 
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IMPROVING RBSI:AROB THROUGH PD:R BEVIBW 

A.d'tilorJ Ccnmdl 

The committee endorses the recommendation of the 1985 NRC 
report NefD Direction. for Bio1cierace1 Re1earcla ira Agriculture: 
Higla RefD&rtl Opporturaitie1 that a research advisory council report­
ing to the administrator be established. An important function of 
this council could be oversight of the peer review system. 
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A 
Research Project 

Peer Review Form (ARS-415) 
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AGRICULTURAL RESEARCH 
RESEARCH PROJECT PEER REVIEW 

A- Proiect Datil and Peer Review Type- To be completed by Research Leader prior to solicitation of peer review. 

PROJECT TITLE: 

B-

AR or Non·AR 

Scientist 0 
AR Technical 

Advisor 

PROJECT DATA 

REVIEW TYPE 

rROJECT NO. 10ATE 

0 
National Program 

Staff Coordinator 0 Biometrician 0 

Scientific Merit Review Criteria 

To be completed by all peer reviewers. Both qualitative ratings and narrative comments desired in spaces indicated; responses may be omitted on 
criteria peer reviewer does not feel qualified to address. Use additional sheets as necessary to provide responses. 

1. Overall sc:ientific value of proposed research project: Will the proposed project make a significant 
contribution to new knowledge, provide a better understanding of existing knowledge, develop 

Low appropriate new methodologies, or make valid contribution(s) to new technologies? 

NARRATIVE (Pie.ue prouide comment• and explanation o( ratinll): 

2. Adequacy of the r-rch proposal design: Is the proposal adequate and scientifically feasible 
with respect to the hypothesis, approach, and plan of work? Is the experimental design statis· 

Low 
tically sound? 

NARRATIVE (Pie.ue prouide explanation of ratlnll and IUilllelfion• (or improuementl): 

(Check one) 

below I Average I above 

I I 

(Check one) 

below l Average l above 

I I 

High 

High 
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3. Adequacy of lit.rature rewiew and knowledga: Does the project statement provide an adequate 
review of the literature and demonstrate an appropriate awareness of the current state of the art? 

Low 

NARRATIVE (PleGH prouuu comrrM�nt• and eJtpiGnation o( ratinl): 

4. Adequacy of methods. equipment and personnel propelled: Are the proposed methodologies, 
equipment and personnel appropriate and sufficient to accomplish the objective? Low 

NARRATIVE (Pieue prouide comment• and eJtpiGnatlon o( ratinl): 

ARS Form 415 (1/82) 

(Checlr one) 

below I Average I above 

I ___ l 

(Checlr one) 

below I Average I above 

I I 

I 
High ' 

1 

High 

USDA·S·E 
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5. Appropri._ of propo.ed timefnlme: Can the objective(s) be reached within the timeframe of the pro· 
posal and what is the probability of success? Can the objectives be restated so as to be achieved in the Low stated timeframe? 

NARRATIVE (PieaH prould.e f!JCpiGnoHon of ratlnll and •ullllUHon. for lmprouemenu}: 

6. Scientific importance of the propoul and ita relationship to ongoing r ... rch: What is the degree of 
scientific relevance and urgency of the proposed research and will the results contribute materially to Low 
the success of other ongoing projects? 

NARRATIVE (P,.GH proulde f!JCpl4notlon of raHnll and •u1111••Hon. (or lmprouemenu}: 

(Checlr one} 

Delow I Average I above 

I I 

(Checlr one} 

below I Average I above 

J J 

High 

High 

7. Ex-.nt of duplicftion of any (State, Federal or privatel ongoing effort: Does the project as proposed duplicate any (State, Federal or private) ongoing research 
or is it repetitive o'f previous research 7 If so, is this duplication/repetition desirable? 

! 
• 
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8. Reletive proportion of belle, epplied end clevelop,_..tal ,__h: In the opinion of the peer reviewer, what percentage of the proposed research It belle in 
nature, what percentage It IIPPIIed,in nature, and what percentage il clevelopmenUI in nature? 

C 
Progrem Merit Review Criwria -

To be completed by NPS reviewer and by other peer reviewers who feel qualifi�cl to address the criteria and questions. 
1. Fit of proposed project to research priorities? 

ARS Form 415 U/82) (Page 2) 
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2. Need for research within context of National Research Programs, Technological Objectives, and USDA·ARS missions and goals? 

3. Feasibility of completing the proposed research and achieving the objectives within the timeframe of the "need"? 

4. Judgment of the cost/benefit of the proposed research? Adequacy of the funds and personnel requirements and facilities proposed? 
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5. Adequacy of the beneficiaries identified for the proposed project? (Are thor cllorntorlor and bornorflclarU!• of thg reuarch proporrly ldorntlflord r Are they 
appropriator to ARS mlalon. and 11oa,., 

0- p_, Revi-r Information (Will be providad to project leader unl-spec:ified to the contrary by peer ravia-r.l 

NAME ADDRESS 

TITLE 

SIGNATURE 

DATE TELEPHONE NO. 

ARS Form 415 (1/82) (Page 3) 
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B 

The Six Major Objectives 
of the ARS Program Plan 

The ARS Program Plan states six major objectives (ARS, 
1983). The 1986 distribution of funds for the plan is shown in 
parentheses (ARS, 1985a). The objectives and fund allocations 
guide the mission and focus of ARS research. 

1. Maintaining and increasing the productivity and quality of 
crop plants (39%). 

2. Increasing the productivity of animals and the quality of 
animal products (19%). 

3. Achieving maximum use of agricultural products for do­
mestic markets and export (19%). 

4. Managing and conserving soil and water resources (13%). 
5. Promoting human health through improved nutrition and 

family resource management (8%). 
6. Integrating scientific knowledge of agricultural production, 

processing, and marketing into systems that promote resource 
management and transfer of technology to users (2%). 

27 
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c 
Other ARS Review Systems 

ARS RESEARCH POSITION EVALUATION SYSTEM 

The ARS uses a combination of the Federal Research Grade 
Evaluation Guidelines issued by the Office of Personnel Manage­
ment and its own related policies to review its scientists for promo­
tion and tenure. The ARS Research Position Evaluation System 
Handbook (ARS, 1987) documents this system. The scientist un­
der review writes a description of his or her duties, responsibilities, 
qualifications, and scientific achievements. The scientist's research 
leader and area director must approve this document. The ARS 
personnel division chooses a seven-person in-house review panel 
that includes one person from management, one person from per­
sonnel, and five peer scientists to evaluate and rate the scientist. 
Final panel decisions are based on consensus and released in a writ­
ten report. The report includes observations, recommendations, 
and a rating that establishes the scientist's grade. The scientist 
and his or her supervisor then discuss the rating. ARS scientists, 
ARS management, and persons in other federal agencies highly 
regard the ARS Research Position Evaluation System. 

29 
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30 IMPROVING RBSBARCH THROUGH PEER RBVIEW 

ARS PROGRAM REVIEWS 

The National Program Staff' conducts formal and informal 
ARS site visits to review programs and obtain information needed 
for National Program Staff' decisions on allocation of ARS re­
sources. The National Program Staff' organizes and leads the 
formal reviews. In general, the National Program Staff' identifies a 
program area or specific location for review and invites particip• 
tion by ita national program leaders in that field of research, the 
area director, research leaders, and other appropriate managers 
and scientists from ARS . Occasionally, the National Program Staff' 
asks non-ARS scientists who are employed at universities and in­
dustries and who are experts in the field of science under review to 
participate. Specialists from agencies inside or outside the USDA 
(for example, the Soil Conse"ation Se"ice or the Environmental 
Protection Agency), who represent the user community, may also 
participate. The review team, which a national program leader 
generally chairs, writes a report based on the site visit. The N• 
tional Program Staff' headquarters, the area office, and the research 
leader under review use the review team's findings. 

ARS program reviews are primarily focused on evaluating 
the progress of research programs and as such are retrospective 
reviews. The National Program Staff' can use information from 
program reviews as one form of input to change national research 
approaches or objectives, redirect funds and personnel from one 
project or location to another, and terminate or initiate CRIS 
project work units. The National Program Staff' strives to visit a 
quarter of the ARS locations each year. On the average, then, a 
particular laboratory would be visited every four or five years. 
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D 
In-House Review 

in Other Federal Laboratories 

NATIONAL INSTITUTES Ol HEALTH 

Each of NIH's institutes that has a.n intramural research pro­
gram also has a.n advisory group called a Board of Scientific Coun­
selors. The board is responsible for retrospective review of the 
particular institute's laboratories. Each board consists of 12 to 15 
senior scientists from academic institutions throughout the United 
States. A particular board's members have expertise in disciplines 
matched to the research activities of the institute they review. A 
board is often assisted by outside consultants with special exper­
tise. 

A board reviews a given laboratory within an institute about 
once every three years. Reviews are conducted through site visits, 
during which the laboratory scientists present their studies to the 
board members. Laboratory senior scientists as well as more ju­
nior postdoctoral fellows who are being considered for tenure are 
expected to defend their work during questioning by and discus­
sion with the board and ita consultants. The laboratory chief is 
responsible for the overall presentation of the work in the labora-­
tory. 

Baaed on the site visit, the board evaluates the scientific merit 
of the laboratory projects; decides whether the laboratory has an 

31 
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32 IMPROVING RESEARCH THROUGH PBER REVIEW 

appropriate amount of funds, space and pereonnel; recommends 
junior profeuional staff to be considered for tenure; and UBe88e8 
whether the laboratory chief provides sufficient overall leadership, 
support, and advice. The board writes a report on the laboratory 
activities and personnel and makes specific recommendations. The 
board gives this report to the scientific director of the intramural 
program of the particular institute, the director of that institute, 
and the deputy director for Nm intramural programs. The board's 
recommendations form a basis for internal NIH recommendations 
regarding allocation of space, funds, and personnel slots; promo­
tions for senior staff; and tenure plana for junior staff. 

It should be pointed out that postdoctoral fellows may serve in 
that role for no more than seven years. After that time, they must 
leave if they have not been recommended for tenure. If tenure will 
not be granted, a scientist receives a one-year notice. Only about 
one in ten postdoctoral fellows receives tenure. 

DEPARTMENT OP ENERGY 

Programs at the DOE National Laboratories are reviewed 
in several way s to assess individual research projects and group 
efforts. Various DOE offices conduct DOE review to examine sci­
entific programs and laboratories. Although different offices share 
many features of DOE review, the details of their procedures vary. 
DOE review includes laboratory site visits, prospective review of 
individual project proposals and new initiatives, and retrospective 
review of existing programs. These reviews are considered in the 
DOE's budget planning and allocation proceu. 

The DOE's Office of Health and Environmental Research and 
Office of Basic Energy Sciences support most of the biological 
research at DOE laboratories. These offices use similar review 
processes. Principal investigators must document their existing 
programs in yearly progreu reports, which also include projections 
for coming fiscal years. These reports serve as budget requests to 
the DOE; they form the basis for the DOE's own federal budget 
request. In addition, outside site visit review teams examine the 
DOE's scientific programs and laboratories between every two and 
five years. The external review teams' recommendations enter into 
DOE's laboratory funding decisions. 

When DOE headquarters are interested in new program ideas 
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originating within the National Laboratories, the ideas are sub­
mitted to DOE through formal proposals. These proposals are 
also mailed to outside scientists for peer review. DOE staff an­
alyze these reviews and decide whether or not to fund a given 
proposal. In addition, the Office of Health and Environmental Re­
search has recently begun to use extemal review panels to assess 
project proposals and ongoing research programs. 

Procedures for intemal review and contractor review of the 
National Laboratories' programs vary from laboratory to labo­
ratory. These reviews focus on retrospective evaluation. For in­
stance, at Brookhaven National Laboratory, small in-house expert 
panels conduct intemal review. The panels use the results pri­
marily to evaluate staff and guide promotion and tenure. The 
laboratory's board of trustees make decisions on tenure, using 
procedures similar to those in academia. It should be noted, how­
ever, that this laboratory is the only one within the DOE that 
grants tenure. 

Extemal committees conduct the intemal reviews at Los 
Alamos National Laboratory. They report their results to the lab­
oratory director. These extemal committees examine programs 
within the laboratory's divisions for scientific content, merit, and 
productivity. Senior laboratory management uses these reviews to 
decide program suitability, direction, and staffing. 

Visiting committees conduct contractor review at Brookha­
ven. These committees assess scientific programs within that lab­
oratory's departments. Committees give reports to the board of 
trustees, which discusses the report recommendations with the 
department. Los Alamos uses contractor review differently - to 
assess the laboratory's mission in a broad area, such as biology, 
over its many divisions. Because many difFerent contractors spon­
sor DOE laboratories, the protocols for contractor review vary 
widely. 
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E 
In-House Review in Private Industry 

Review procedures in pharmaceutical and agrichemical com­
pany laboratories generally involve internal dialogue and reports 
between scientists and managers at several levels, as well as exter­
nal boards of scientific advisors and individual consultants. Writ­
ten research proposals by company scientists are often the outcome 
of previous extended discussions with management. Consequently, 
the company is likely to put these proposals into action. Compa­
nies evaluate individual scientists' accomplishments and contribu­
tions to the firm; such reviews determine salary increases, pro­
motions, or transfer. Small entrepreneurial companies rely more 
heavily on their outside scientific advisory boards to guide research 
directions and evaluate progress. Larger, established companies 
rely less heavily on external advisory boards. Rather, internal 
company scientists and managers regularly review their labora­
tory operations and assess their research programs. 

At one representative large agrichemical and health care firm, 
each scientist submits an annual report summarizing his or her 
accomplishments, publications, and patents. These reports are 
circulated within the firm to inform scientists and managers of 
technical advances. The management evaluates the firm's re­
search programs twice a year. For these reviews the scientists 
write detailed summaries of their current work and plans and 
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give oral presentations to their immediate supervisors. The man­
agement selects the most significant projects for presentation to 
higher management and other departments within the firm. These 
proce����es help to evaluate and plan research and to disseminate 
technical advances within a large company. 

The management of a representative major pharmaceutical 
house uses a similar combination of written reports and oral pre­
sentations for review of projects within its research laboratories. 
Those projects deemed meritorious receive wider review within 
the company. This firm has review systems for new project pro­
posals and ongoing projects. Company scientists, managers, and 
outside experts from universities and government laboratories cri­
tique proposals. The management uses these reviews in deciding 
which new projects to pursue. The management and departments 
not directly involved in the project review ongoing projects at least 
once a year. A.. projects move into the development phase, man­
agers and research scientists review their progress more frequently. 
The firm's board of advisors, which is composed of outside scien­
tists with international reputations in their disciplines, also reviews 
projects yearly. All reviews of ongoing projects are p888ed through 
management to the project scientists, who must incorporate the 
reviewers' recommendations or explain why the recommendations 
are not appropriate to their research. 
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