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Abstract

There is no quantifiable definition of what comprises a peer reviewer, leading to a lack of trust in the outcomes of peer
review by the public and some government officials. Using contextual content analysis, this study uncovered concepts from
federal science policy and agency peer review guidance documents to begin the creation of such a definition. The first stage
determined which term is most often used for a peer reviewer as seen in the U.S. Office of Management and Budget’s (OMB)
Final Information Quality Bulletin for Peer Review 2005. The second stage analyzed the U.S. Department of Energy, Energy
Efficiency & Renewable Energy, the U.S. Department of Interior, Bureau of Safety and Environmental Enforcement and the
U.S. Department of Justice, Office on Violence Against Women peer review guidelines to determine the number of mentions
of each concept (knowledge, skills, experience), if a definition of a merit peer reviewer is provided, and descriptors associated
with qualities, or sub-concepts pertaining to peer reviews including discipline, teaching, education, postdoctoral positions,
certifications, grant funding, publications, presentations, awards and consulting work. Stage one results found that the term
reviewer is the most used in describing a peer reviewer for all three federal agencies and the OMB bulletin. Results of stage two
show that both knowledge (M=9) and experience (M=14.33) categories were the largest reported with few mentions of skills
(M=3.33). Each agency provided a definition of reviewer and qualifications they must meet. This analysis of three federal peer
review guidance documents shows that the federal guidance on expertise, if measured by both experience as well as knowledge,
is being followed. It would be a worthy effort to do an analysis of the publications, experience and knowledge of those selected
for peer review and compare it to each agencies criteria to build a profile of reviewer characteristics. In addition to contributing
to the scant literature on peer review, these findings will help narrow the qualities merit peer reviewers need and will assist
with future research exploring all U.S. Federal Agency peer review manuals in which qualities in both knowledge and experience

could be quantified, helping to defining an accurate measurement of goodness of fit for reviewers.
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BACKGROUND / LIT REVIEW

Thank you for your interest in peer review. Please view the 4:16 minute video below to learn more on this research as well as a

quick review of the literature.

In essence, peer review at its core is a method used to help agencies allocate finite resources such as grant funding or even time
on supercomputers or telescopes. Although it is the most reliable and trusted system for research grant evaluation, peer review

does have issues that can lead to lack of trust.

Might a clear definition of peer reviewer qualifications assist in (re)building trust in this scientific evaluation tool?
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RQO1: WHAT DOES THE U.S. GOVERNMENT CALL A PEER
REVIEWER?

The Final Information Quality Bulletin for Peer Review 2005, issued by U.S. Office of Management and Budget (OMB) was
analyzed to determine which of the following terms was utilized most often in the federal lexicon: reviewer, merit, subject matter
expert. This document was chosen to serve as the place to look for definitions and qualities as it serves as the most recent federal
guidelines that all peer reviews which allocate federal resources (funds, equipment, time, etc.) must follow. Searching these
synonyms allowed for best practices in searching for peer reviewers in the future.

Mean of term usage in DOE, DOI and DOJ Peer
Review Guideance

rReviewer | 244
Expert [ 30
Expertise [ 20.33
Subject Matter Expert | 3.3
Merit 1

SME [acronym for Subject Matter Expert)  0.33

These results were then tested by analyzing the following agency documents, the most recent peer review guidance for each of
these departments:

o Department of Energy, Energy Efficiency & Renewable Energy (DOE EERE), EERE 810 Peer Review Guidance, June
2016.

o Department of Interior, Bureau of Safety and Environmental Enforcement (DOI BSEE), Peer Review Process Handbook
501.1H, July 2017.

¢ U.S Department of Justice, Office on Violence Against Women (DOJ OVW), FY 2017 Office on Violence Against
Women Peer Review Guidelines, January 2017.




RO2: WHAT QUALITIES ARE MOST HIGHLY VALUED IN A PEER
REVIEWER?

Since OMB states experience, skills and knowledge are most needed in a reviewer, it was expected to see these three terms
regularly used together. Additionally, it was interesting that both the knowledge (M=9) and the experience (M-14.33) categories
were the largest reported, yet few mentions of skills (M=3.33). Might it be that real-life experience as well as knowledge are the
focus of future efforts narrowing down qualifications of peer reviewers?

Mean mentions of reviewer qualification
concepts in DOE, DOI, DOJ Peer Review
Guidance

Experience I 14,33
Knowledge M o
Consulting NG .60
Publications NG .33
Discipline I 3.0
Skills S .33
Areas of expertice M 1.33
Education mmm 1
Training mA 0.66
Awards B (.66
Fostdoctoral experience
Certifications

Presentations

[ T e R Y o

Teaching

Each agency provided a definition of a reviewer as well as a list of qualifications that the reviewers must meet. Of note, DOE
EERE reviewer guide has an entire appendix detailing specific, detailed qualifications that reviewers must meet (p. 18) and by
far has the most detail of the three and has plenty of if/then logic steps to take if hard decisions are needed to be made on a
particular reviewer.
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METHODS

A conceptual analysis of the content pertaining to the grant funding process documentation from three U.S. Federal Agencies
were coded using predetermined concepts uncovered in reading the Final Information Quality Bulletin for Peer Review.
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The three Agency peer review guidelines (DOE, DOI and DOJ) were analyzed to determine 1) the number of mentions of each
concept, 2) if a definition of a grant peer review is provided, and 3) descriptors associated with qualities pertaining to peer
reviewers including discipline, areas of expertise, teaching, education, postdoctoral [positions, certifications, grant funding,
publications, presentations, awards and consulting work.



CONCLUSIONS / FUTURE RESEARCH

After determining the correct term of “reviewer” for best searching results, a look back at the OMB Bulletin shares that “the most
important factor in selecting reviewers is experience: ensuring that the selected reviewer has the knowledge, experience, and
skills necessary to perform the review.”

This evaluation of three federal agency peer review guidance documents shows that the federal guidance on expertise, if
measured by both experience as well as knowledge, is being followed. During this analysis it became clear that the selection of
reviewers should be based on their experiences as well as knowledge. Yet, does a true definition, or even a quantifiable answer
exist to define these two terms?

Further research could include a data mining effort including all U.S. Federal Agencies peer review manuals to determine
differences in types of peer reviews required per agency, department and office. Additionally, the psychological literature on what
it takes to make an expert (Ericson, 2018) and how it relates to peer review and the scientific communication process may bring a
new light to this line of questioning.
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There is no quantifiable definition of what comprises a peer reviewer, leading to a lack of trust in the outcomes of peer review
by the public and some government officials. Using contextual content analysis, this study uncovered concepts from federal
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the OMB bulletin. Results of stage two show that both knowledge (M=9) and experience (M=14.33) categories were the
largest reported with few mentions of skills (M=3.33). Each agency provided a definition of reviewer and qualifications they
must meet.

This analysis of three federal peer review guidance documents shows that the federal guidance on expertise, if measured by
both experience as well as knowledge, is being followed. It would be a worthy effort to do an analysis of the publications,
experience and knowledge of those selected for peer review and compare it to each agencies criteria to build a profile of
reviewer characteristics.

In addition to contributing to the scant literature on peer review, these findings will help narrow the qualities merit peer
reviewers need and will assist with future research exploring all U.S. Federal Agency peer review manuals in which qualities
in both knowledge and experience could be quantified, helping to defining an accurate measurement of goodness of fit for



reviewers.

DOE EERE Peer Review

Guide

i ™

Defintion: "Reviewers
are selected based on
their expertise and
their respective fields
and provide
indepentent and
objective feedback” p.
7.

o

l{'Elll.lazllil'ies.:

#"At least 5 years of
experience in a
relevant field

»Publications and
patents

»Other evidence that
the person is a
recognized expert in
their field

»An advanced degree
{Ph.D., 5c.D., D. Eng.,
M.5 or M.B.A.

sRelevant Awards

sKey Society
Membership" p. 18.

Table 3 Definition and Qualities of Peer Reviewers

DOI BSEE Peer Review
Process Manual
Version 2

7= %

Defintion: "A peer
reviewer is an
independent, qualified
expert in a relevant
technical field whose
services are retained
by BSEE (ora
contracter) to evaluate
a draft research
product” p. 18.

b .

'/-Qualilies:
shalance
wtechnical

sdiverse
#independence
sexternal

pS s

DOJ OVW FY 2017
Office on Violence
Against Women Peer
Review Guidelines

' ™

Definition: "The vast
majority of OWW peer
reviewers are active
practitioners or recent
retirees from relevant
sexual assault,
domestic violence,
dating viclence or
stalking processions”

p. 3.
S vy
"fllualities: )
*up -to-date

=an-the ground
wspecific positions
considered: victim
advocates, judges,
prosecutaors,
representatives from
community-based
and faith-based
organizations, law
enforcement, legal
professionals
— »audiences warked
with: tribal
communities,
culturally specific
populations, college
and university
communities, rural
areas, urban areas,
individuals working
with persons with
disabilities and
persons over 50 years
of age.

i Py

(https://agu.confex.com/data/abstract/agu/fm20/8/4/Paper_708248 abstract 675692 0.jpg)



https://agu.confex.com/data/abstract/agu/fm20/8/4/Paper_708248_abstract_675692_0.jpg

REFERENCES

Albert, M., Laberge, S., & McGuire, W. (2012). Criteria for Assessing Quality in Academic Research: The Views of
Biomedical Scientists, Clinical Scientists and Social Scientists. Higher Education: The International Journal of Higher
Education and Educational Planning, 64(5), 661-676. doi:10.1007/s10734-012-9519-2

Bailey, C. D., Hair, J. F., Hermanson, D. R., & Crittenden, V. L. (2012). Marketing Academics' Perceptions of the Peer
Review Process. Marketing Education Review, 22(3), 263-278. doi:10.2753/MER1052-8008220306

Chubin, D. E. (1994). Grants Peer Review in Theory and Practice. Evaluation Review, 18(1), 20-30.
doi:10.1177/0193841X9401800103

Dennis, L. M., Douglas, M., Claude, L., Peter, R. L., Hugh, M., Michael, E. J. M., & Marc-Andre, V. (2016). Bias in
Research Grant Evaluation Has Dire Consequences for Small Universities. PLoS ONE, 11(6), e0155876.
doi:10.1371/journal.pone.0155876

EERE 810 Peer Review Guideance. (2016). Retrieved from Washington, DC: https://www.energy.gov/eere/downloads/eere-
peer-review-guide

Final Information Quality Bulletin for Peer Review. (2005). Washington, DC.

Frodeman, R., & Briggle, A. (2012). The Dedisciplining of Peer Review. A Review of Science, Learning and Policy, 50(1), 3-
19. doi:10.1007/s11024-012-9192-8

FY 2017 Office on Violence Against Women Peer Review Guidelines. (2017). Retrieved from Washington, DC:
https://www.justice.gov/ovw/page/file/924306/download

Gallo, S., Thompson, L., Schmaling, K., & Glisson, S. (2018). Risk evaluation in peer review of grant applications. Formerly
The Environmentalist, 38(2), 216-229. doi:10.1007/s10669-018-9677-6

Gipp, B., Breitinger, C., Meuschke, N., & Beel, J. (2017). CryptSubmit: Introducing Securely Timestamped Manuscript
Submission and Peer Review Feedback Using the Blockchain. In (pp. &lt;xocs:firstpage xmlns:xocs=&#034;&#034;/>).

Jesse, Y.-H., Deokyoon, K., Sujin, C., Sooyong, P., & Kari, S. (2016). Where Is Current Research on Blockchain
Technology?-A Systematic Review. PLoS ONE, 11(10), e0163477. doi:10.1371/journal.pone.0163477

Luukkonen, T. (2012). Conservatism and risk-taking in peer review: Emerging ERC practices. Research Evaluation, 21(1),
48-60. doi:10.1093/reseval/rvs001

Mohan, P., & Brakaspathy, R. (2018). SERB merit review process: adapting to emerging challenges. In Curr. Sci. (Vol. 114,
pp. 1835-1839).

Oddli, H. W,, Kjes, P., & McLeod, J. (2017). Negotiating Credibility: The Peer Review Process in Clinical Research.
Qualitative Psychology. doi:10.1037/qup0000114

Reinhart, M. (2010). Peer review practices: a content analysis of external reviews in science funding. Research Evaluation,
19(5), 317-331. doi:10.3152/095820210X12809191250843

Shepherd, J., Frampton, G. K., Pickett, K., & Wyatt, J. C. (2018). Peer review of health research funding proposals: A
systematic map and systematic review of innovations for effectiveness and efficiency. PLoS ONE, 13(5), €0196914.
doi:10.1371/journal.pone.0196914

van Arensbergen, P., van der Weijden, 1., & van den Besselaar, P. (2014). The selection of talent as a group process. A
literature review on the social dynamics of decision making in grant panels. Research Evaluation, 23(4), 298-311.
doi:10.1093/reseval/rvu017

Ware, M. (2011). Peer Review: Recent Experience and Future Directions. New Review of Information Networking, 16(1),
23-53. doi:10.1080/13614576.2011.566812



