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Quantity, Quality, and Support for Research in
the U.S. Fish and Wildlife Service:
An Organizational Assessment

By Joan M. Ratz, Phadrea D. Ponds, Jennefer R. Neilson, Joyce Liverca, and Berton Lee Lamb

Executive Summary

To develop a clearer picture of the nature, extent and quality of management support available for
conducting research within the FWS, we completed investigations to identify organizational units within the U.S.
Fish and Wildlife Service (FWS) that conduct research as a significant portion of their mission; identify positions in
the FWS that include, in whole or in part, a component of scientific research; and assess the attitudes of employees
and managers about the obstacles and opportunities for scientific research existing within the FWS.

Objectives

The objective of the organizational units task was to develop a comprehensive list of the units within the
FWS that conduct research as either their primary or significant secondary mission. The objective of the research
positions task was to identify individual position descriptions that are associated with or include the potential to
conduct research. The objective of the attitudinal survey task was to ascertain the attitudes and perceptions of
employees involved in research regarding the nature of their research assignment, resources available for research,
reporting research results, use of research products, and the obstacles and opportunities for conducting research.

We defined research has having two principal components:

1. Testing formal hypotheses. This type of research is primarily driven by the state-of-the-art scientific
literature in a given field. Although the research may be applicable to management issues, the primary
purpose of study or investigation is to advance the state of scientific knowledge.

2. Gathering and analyzing data. This type of research is primarily driven by the needs of natural resource
managers and/or policy-makers. Although the research may advance the state of scientific knowledge
to some degree, the primary purpose is to help managers or decision-makers develop plans or policies
or provide input to environmental impact statements, administrative rule-makings, permits, or licenses.

Overview of Findings

The FWS has a research capacity. That capacity derives from several factors. First, the employees of the
FWS have a strong science orientation, which might be termed a science professional culture. The typical FWS
employee is trained in the scientific method, enjoys the opportunity to conduct research, and appreciates the research
elements of work assignments. Second, based on the respondent’s answers to survey questions, the FWS maintains a
sizeable data-gathering effort nationwide and especially at its network of fish and wildlife refuges. Third, the FWS
includes within the ranks of its employees a range of experts in the natural sciences, especially in fields that apply
generally to ecology and habitat and population monitoring. Fourth, a sizeable portion of FWS employees (11%)
have published articles in the scientific literature.



However, the science capacity of the FWS is neither consistently highlighted in the public documents of the
agency nor reflected in the official position descriptions of its employees. Although some FWS regions are more
forthcoming about announcing research related activities in web pages and fact sheets, a review of these documents
demonstrates that the public face of the agency is not reflective of the research that is underway. Similarly, the
utility of position descriptions to highlight research-oriented jobs varies by region and there is little consistency
among the regions in how research jobs are described.

From our review of public documents, position descriptions, and the attitudinal survey we have concluded
that the research conducted by FWS employees is principally opportunistic. For the most part, research, while
recognized as vital and encouraged, is not systematically promoted. Moreover, the most common methods for
reporting research findings are through symposia, conferences, or the publications of other state or federal agencies,
rather than through the peer reviewed literature.

Even so, FWS employees are basically satisfied with their jobs. Results of the survey show that employees
are relatively neutral in assessing the encouragement to conduct or recognition for research they receive from
supervisors. Employees expressed lower satisfaction with the management support they receive for research, but did
indicate that they have the basic tools—such as computers, vehicles, etc. They are also less satisfied with the
financial support or time they receive for research. Employees would strongly favor enhancements to the science
reputation of the FWS and those not now involved in research would likely appreciate more research opportunities.



Chapter 1

Introduction

The U.S. Fish and Wildlife Service (FWS) is responsible for managing the Nation’s fish and wildlife so
that these trust resources are preserved for the present and future use and enjoyment of the citizens of the United
States. The FWS achieves this mission by managing many programs. These include the national system of refuges
and fish hatcheries, Fish and Wildlife Management Assistance Offices, migratory bird programs, law enforcement,
and working with tribal, state, and other Federal agencies to ensure protection of threatened and endangered species.
Another role of the FWS is consulting with tribal, state, and other Federal agencies and private sector interests on
the best conservation management practices consistent with federal law. Each of these activities requires a
workforce that is recognized for its professionalism, dedication to public service, and expert knowledge (Cohn,
2005). Recognition for expert knowledge in fish and wildlife conservation is demonstrated, in part, when FWS
personnel direct, conduct, and report research that is focused on questions of importance for natural resource
management. The findings reported in this document result from a three-part study of the status of perceived
organizational support for research in FWS. The study was commissioned by the FWS Directorate and funded by
the FWS, and the Science Support Program and Fort Collins Science Center of the U.S. Geological Survey.

When commissioning this report, the FWS provided an historical and organizational context to serve as a
guide. In 1994, the biological research functions of the FWS were transferred to the National Biological Survey, and
subsequently into the U.S. Geological Survey. This transfer was accomplished, principally, by moving whole
research units from one agency to the other, although some FWS research personnel were probably not transferred.
Indeed, some research, information, and management needs of the FWS have continued to be met by studies
conducted within the FWS itself despite the loss of much research capability, although the FWS does rely on staff of
the U.S. Geological Survey and others for many investigations. The leadership of the FWS expressed the issue that
the agency cannot rely solely on others for all of its research needs due to financial and time constraints; therefore, it
is vital for FWS employees to be able to conduct such analytical tasks. It is in the best interest of the FWS to
promote a culture necessary to support and encourage these activities. Such a culture would reflect organization-
wide shared assumptions and values about the importance of research to the mission of the FWS. In commissioning
this research, the FWS Directorate recognized that it would be to the advantage of the agency to more fully
understand its research capacity.

To develop a clearer picture of the nature, extent, quality, and degree of management support available for
conducting research within the FWS, we completed investigations to:

e identify organizational units within the FWS that conduct research as a significant portion of their
mission;

e identify positions in the FWS that include scientific research as a component of the position
description; and

e  assess the attitudes of employees and managers toward the obstacles and opportunities for scientific
research existing within the FWS.

In consultation with the FWS, we limited our investigations to individuals in professional series positions.
We assumed that the education and skill level necessary for research would be primarily limited to individuals in
professional series positions.

Objectives

To effectively meet the objectives of this study, it is necessary to define “research” rather precisely. For the
purposes of this study, research has two principal components:

1. Testing formal hypotheses. This type of research is primarily driven by the state-of-the-art scientific
literature in a given field. Although the research may be applicable to management issues, the primary
purpose of study or investigation is to advance the state of scientific knowledge.
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2. Gathering and analyzing data. This type of research is primarily driven by the needs of natural resource
managers and/or policy-makers. Although the research may advance the state of scientific knowledge
to some degree, the primary purpose is to help managers or decision-makers develop plans or policies
or provide input to environmental impact statements, management rule-makings, permits, or licenses.

There are three tasks addressed in this organizational assessment study, each with a corresponding
objective:

e The organizational units task: to develop a comprehensive list of the units within the Service that
conduct research as either their primary or significant secondary mission.

e The research positions task: to identify individual position descriptions that are associated with or
includes the potential to conduct research.

e The attitudinal survey task: to ascertain the attitudes and perceptions of employees involved in
research regarding the nature of their research assignment, resources available for research, reporting
research results, use of research products, and the obstacles and opportunities for conducting research.

Basic Approach

We did not set out to test any hypotheses. Rather, we intended to provide descriptive information suitable
for use by the FWS Directorate in designing improved recordkeeping systems, promoting future research activities,
encouraging publication, and providing research guidance.

The Organizational Units Task

For the organizational units task, we took the following steps: (1) identified organizational units from the
official Service directory for each regional office; (2) conducted a review of the unit web page or official
documentation to identify unit mission; and (3) interviewed unit leaders to clarify unit mission. The result is a
carefully screened listing of units that are potentially involved in research activities.

The Research Positions Task

For the research positions task we took the following steps: (1) telephoned the chief personnel officer in
each Service region to discuss unique regional characteristics that might suggest the best methods available to
identify potential positions, and enlisted their support and assistance with subsequent steps in the study; (2) asked
personnel offices to query the Department of the Interior standard personnel reporting system to create a roster that
included names, titles, series, grades, pay plans, position numbers, organizational codes, birth dates, gender, service
computation dates, functional classifications, educational levels, supervisory levels, work schedules, tenures, and
servicing personnel offices; and (3) using FWS Region 6 as a prototype, gathered position descriptions from each
region to investigate the extent and type of research content in FWS positions descriptions.

We conducted a qualitative analysis of the position descriptions to identify types of research content using
NVivo™, a software package that exports results from a qualitative to a quantitative format (Lamb and others,
2001). We then used the Statistical Package for the Social Sciences (SPSS™) to analyze the data. The results of this
analysis permitted us to identify positions in the FWS with research-related components and specify the type of
research content in these positions.

The Attitude and Perception Survey Task

The survey results answer these questions: What is nature of current research assignments? What resources
are available for research studies? How are research results reported? How are research products used by managers?
What are the obstacles and opportunities for conducting research? We pre-tested the survey instrument by asking the
regional research coordinators and regional chiefs of human resources to complete the questionnaire and then we
analyzed the results for internal consistency of measures, time required to complete the instrument, Internet
accessibility of the questionnaire, and utility of the results. Before finalizing the survey instrument, we also
conducted a pretest with several FWS field biologists. We have produced a Report to Respondents (Neilson and
others, 2005), which includes a description of survey methods and the descriptive statistics for each question
contained in the survey.
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Chapter 2

Organizational Units

The objective for this task was to develop a comprehensive list of the units within the FWS that have, as
either their primary or significant secondary mission, the conduct of scientific research. The data represent the
results of an organizational unit assessment conducted in the spring of 2004. Occasionally, direct quotes from
websites and fact sheets are used to illustrate the findings.

By examining documents that are widely available to the public (e.g., websites and fact sheets), we have
tried to illuminate the agency’s self-understanding of its capacity to conduct research. Systematically gathering these
data allowed us to build a broad overview of the FWS. Our goal was to develop an accurate and up-to-date list of
FWS research units. Through this approach we also constructed a database linking published authors to FWS units,
and examined specific textual information on FWS web pages and public fact sheets. We used three primary
information sources to identify the research oriented organizational units:

1. Web of Science publication database,
2. official FWS websites, and

3. regional fact sheets (including specific organizational units such as refuges or fish hatcheries).

Methods

Data were collected in two steps. First, we aggregated information from the Web of Science database to
identify the published FWS researchers in each of the eight FWS regions. Second, we analyzed text-based media
(TBM) to find the names and number of units within the FWS that describe research on either their web pages or in
their public fact sheets.

I[dentification of Researchers

The first step in our work involved identifying individuals within FWS who are engaged in research
activities. We interviewed Regional Research Coordinators to identify individuals in the FWS who were conducting
research. We expected to interview those individuals to ask for the names of other individuals likewise involved
with research. Because we determined that this task could be accomplished more efficiently through a standardized
database search and because we did not want to bias any potential respondents to the upcoming survey, we used the
Web of Science to identify individuals affiliated with FWS who had published research-based articles during the
time frame of 1995 through July 21, 2004. We crosschecked the resulting list with the names of those individual
people who continue to be listed as employed by the FWS. The Web of Science database does not reference all
publication outlets relevant for FWS employees, but it does include the broad subjects of natural sciences and water
resources. It also includes more specific subjects such as earth resources, and wildlife and fishery/fisheries.
Although we recognize that the resulting list of published researchers is most likely not exhaustive, the Web of
Science database indexes several thousand journals (including Journal of Wildlife Management, Wildlife Society
Bulletin, and North American Journal of Aquaculture) and should provide a rather good representation of those
FWS employees who have published. We restricted the documents included in the search to research articles,
research notes, and research-based reviews. The initial search resulted in the identification of 1,355 articles.

We looked at each article individually to determine if the author had been an FWS employee during the
period 1995-2004, based on the FWS directory and the personnel roster. We used the FWS directory and roster to
identify their current FWS organizational affiliations. We physically reviewed the articles if the journal was
available at the U.S. Geological Survey library at the Fort Collins Science Center, at the library of Colorado State
University, through interlibrary loan, or in online/electronic journals. Upon review of each article, if the author had
another affiliation at the time of the study but a footnote indicated that his/her current address was with the FWS,
that record was eliminated. For example, someone who published their master's thesis after joining the FWS would
show a university affiliation at the time of the study and would not be counted as a published FWS employee.



The result of this effort was a database of published FWS employees (n = 576). We found that 50
individuals were no longer FWS employees and those names were deleted from our list. Of the remaining 526
individuals identified as having published while employed by the FWS, 30 were in nonprofessional series positions.
Accounting for these factors resulted in a list of 496 people who had published while in professional series positions
while employed by the FWS from 1995-2004 (Table 2.1).

Table 2.1. Number of authors and organizational units identified by review of publications and websites.

# published authors (between 1995-2004)° # organizational # websites analyzed
units

FWS region Non-professional series Professional series

Region 1 2 114 50 27
Region 2 6 36 27 16
Region 3 1 56 30 25
Region 4 5 61 41 17
Region 5 9 50 34 4
Region 6 2 64 40 23
Region 7 1 64 22 8
Region 9 4 51 14 1
Total 30 496 258 121

a, . g . _— P . . N
Includes all identified authors without distinguishing between professional and non-professional series employees or current employees.

We believe this method yielded a higher volume of names in a shorter amount of time than would the
interview-based approach. Additionally, the database search identified researchers in the most objective way
possible and provided sufficient information to address the issues associated with each task of this study in a reliable
and straightforward manner. This revision to the original study plan was essential and beneficial. Although
identification of published researchers in this manner is not an ideal measure of research capability, we believe this
technique was a valid means to identify those engaging in research. However, we acknowledge that individuals who
are conducting research but are not publishing would not be identified by this approach. We used these names in the
organizational units task to identify in which organizational units people were likely to be conducting research, in
the research positions task to identify which position descriptions we should analyze, and in the attitudinal survey
task to identify target individuals to receive the survey.

Websites and Fact Sheets

We used the World Wide Web (i.e., Internet) to search for relevant websites and facts sheets. We based our
searches on phrases combining “Fish and Wildlife Service, FWS, refuges, research, and monitoring.” We searched
MSN (16,695,607 hits), Google (232,661,991 hits) and Netscape (1,350,000 hits). Comparing the three web search
engines we found that the first 5 “hits” were typically the same in each case:

e U.S. Fish and Wildlife Service Home (www.fws.gov)

e For Kids: U.S. Fish and Wildlife Service Home (www.fws.gov/kids)

e  Who We Are (www.fws.gov/who)

e Endangered Species Program, U.S. Fish and Wildlife Service (endangered.fws.gov)
e  Southeast Region, U.S. Fish and Wildlife Service (southeast.fws.gov)

To select the FWS websites, we used the database of published individuals within FWS (as
described above; Table 2.2).



Table 2.2. Examples of information on selected Fish and Wildlife Service websites.

Official Fish and Wildlife Service websites

National

http://search.fws.gov/

http://refuges.fws.gov/index.html

http://fag.fws.gov/resrch.html

http://www.recreation.gov/

http://info.fws.gov/

http://www.fws.gov/southwest/statelinks/nmlinks.htm

FWS search engine; 701 sites listed; alphabetical
listing of refuges and programs

national web page - links to PDFs of brochures and
planning documents; also refuges alphabetically and
by state

the Service's current science and research
coordination capability is limited - the research
centers were transferred in the mid-1990's to become,
ultimately, the U.S. Geological Survey's

lists DOI recreation areas (NPS, COE, BLM, and
FWS by state and recreational opportunities), links to
FWS national web page

links to national programs (Division of Migratory
Birds)

local pages sponsor refuge information

lists field stations, fisheries technology centers, and
links to other programs

Official Fish and Wildlife websites

By region
Region 1 http://pacific.fws.gov/refuges/ easy to search drop down alphabetical list of refuges,
list fisheries and programs separately
http://www.fws.gov/pacific/oregoncoast/ Oregon Coast National Wildlife Refuge Complex
home page, featuring the six refuges of the complex
http://www.fws.gov/pacific/pacificislands/
http://sacramento.fws.gov/about us.htm
Region 2 http://www fws.gov/southwest/refuges/index.html “featured refuge”; links refuges by states; links to
national site
Region 3 http://www.fws.gov/midwest/ links to offices and services in Region 3;
http://www.tws.gov/midwest/fisheries/ “will work with the USGS to identify research
priorities”
http://www fws.gov/midwest/InsideRegion3/ inside Region 3 — information update of regional
activities; articles about monitoring and cooperative
research efforts and planning
Region 4 http://www .fws.gov/southeast/refuges/ links to a regional page with links to refuges
alphabetically by state, Regional office news, etc.
most consistent website and content.
http://www.fws.gov/southeastlouisiana/ does not link back to Region 4 homepages; links to
regional, state and local pages; FWS national page;
and a map to SE LA refuges
Region 5 http://northeast.fws.gov/ “reports from the field”
http://www .fws.gov/patuxent/prrdefault.html
http://northeast.fws.gov/facts.html this page contains more than 100 fact sheets from
refuges, field offices, Fish Hatcheries, and
management districts
Region 6 http://mountain-prairie.fws.gov/
http://mountain-prairie.fws.gov/preble/ since 1995, much has been learned about PMJM due
to research conducted by the Colorado Division of
Wildlife, Wyoming Game and Fish Department, U.S.
Air Force, U.S. Department of Energy, U.S. Fish and
Wildlife Service,
Region 7 http://alaska.fws.gov/index.htm links to R7 Refuges, partnerships, science projects,

news and photos




We used a modified content analysis technique (Busch and others, 2005) to evaluate available FWS web-
based and print media. We used the list of published researchers to search the Internet to find the Regional websites
(Refuges, Fish Hatcheries, Field Offices, and affiliated science centers) and used an a priori coding method to
establish key word categories (research, investigations, studies, projects, and monitoring) to perform our initial
analysis of the websites and fact sheets (Weber, 1990). This consisted of identifying the existence of certain words
and phrases used to communicate research. Afterwards, we examined the relationships of the words in the text to
determine how the words or phrase were used to describe research (Busch and others, 2005). The following rules
were used to select websites or fact sheets:

e all links had to include fws.gov;

e links to second level websites were included only if they were an “official” FWS website (e.g., a
refuge, project, or supporting program website);

e graphics attached to the website depicting a monitoring activity (e.g., banding, electro-shocking, or
specimen collecting) were not included,;

e the link was included only if it described research that was physically and currently being conducted
by FWS researchers;

e if the work was co-sponsored by FWS as an agency, the site was coded as “FWS sponsored research”,

e we omitted Law Enforcement and FWS Administrative offices; and

e although often interesting, links to third-level websites were not included.

Once these data were collected, we identified common themes and organized the data into six distinct
subcategories. To understand how the descriptors were used, we selected Refuges and Hatcheries because we
believed they were more likely to conduct studies to meet specific management needs. The following categories
represent recurring topics found on Refuge and Hatchery websites, and in fact sheets used to describe the application
of research as:

specific management tools

applied or basic techniques

specific Refuge objectives

supported by other federal and state agencies
“promoted” or “encouraged”

a “major activity”

SNk v

We created separate data sets and tabulations for each FWS region. Creating these tabulations was a rather
complicated task because the currency and availability of fact sheets varied across regions. Region 3 made their
complete fact sheets available online (for 2003). Regions 4, 5, and 6 informed us that individual fact sheets were
available online. We were able to obtain fact sheets for Regions 1, 2, and 7. We were able to obtain hard copies of
fact sheets for all states, with the exception of California and Nevada, and for all regions except Region 9. We
reviewed the hard copies of available fact sheets for indications that research was being conducted. Although fact
sheets were usually available online and were usually linked to a unit’s homepage, we discovered that these
documents tended to represent general descriptions of the unit’s goals and highlights of activities rather than
descriptions of research.

Findings

Individual Researchers

Identifying individual known researchers was a critical first step for the successful completion of this study.
For all FWS professional series employees, 1 out of 9 (11%) had published (Table 2.3). Of the geographic regions,
Region 1 had the most individual researchers (n = 114; 23% of 496 who had published) and Region 2 had the fewest
(n =36; 7%). Region 7 had the highest ratio of researchers to professional series employees (n = 64; 20%). Other
than for Region 7, the ratio of researchers to number of professional series employees per region was roughly
proportional. Fourteen percent (n = 51) of employees in Region 9, the FWS Headquarters, had published. The
proportion of published researchers in Region 3 (12%) was slightly higher than either Regions 5 or 6 (11%), and
markedly higher than Regions 2 and 4 (9%).



Table 2.3. Percentages for publishers versus non-publishers in Fish and Wildlife Service, professional series positions (citations

from 1995-2004, Web of Science database).

Of the 4435 individuals in the FWS 496 (11%) of them have published
Of the 1142 individuals in Region 1 of the FWS 114 (10%) of them have published

Of the 420 individuals in Region 2 of the FWS 36 (9%) of them have published

Of the 465 individuals in Region 3 of the FWS 56 (12%) of them have published
Of the 706 individuals in Region 4 of the FWS 61 (9%) of them have published

Of the 449 individuals in Region 5 of the FWS 50 (11%) of them have published
Of the 561 individuals in Region 6 of the FWS 64 (11%) of them have published
Of the 321 individuals in Region 7 of the FWS 64 (20%) of them have published
Of the 371 individuals in Region 9 of the FWS 51 (14%) of them have published

Note: Percentages are rounded to the nearest whole number and therefore may not sum to 100.

Of the 496 individuals in the Fish and Wildlife Service who have published:

114 (23%) of them are located in Region 1
36 (7%) of them are located in Region 2
56 (11%) of them are located in Region 3
61 (12%) of them are located in Region 4
50 (10%) of them are located in Region 5
64 (13%) of them are located in Region 6
64 (13%) of them are located in Region 7
51 (10%) of them are located in Region 9

Note: Percentages are rounded to the nearest whole number and therefore may not sum to 100.

We used the four FWS programs to categorize each organizational unit into the following groupings:

National Wildlife Refuges and Complexes

Ecological Services

Migratory Bird

A

Region 9 (headquarters)

FRO, FWMAO National Fish Hatcheries, Health Science Centers, Fish Technology Centers

The Wildlife Refuges were responsible for 35% (n = 173) of the research publications authored by FWS
employees. Fish Resource Office (FRO) and Fish and Wildlife Management Assistance Office (FWMAOQO) were
coded into a single variable that also included fish hatcheries and Health Science Centers collectively representing
25% (n = 132) of the published researchers. Ecological Services (n = 126), including regional and field offices,
accounted for another quarter (25%) of known researchers. Less than 1% of the published researchers were found in

Region 9 (Table 2.4).

Table 2.4. Number of published authors by organizational unit, including non-professional series personnel.

Organizational unit variables

Number of published authors

National Wildlife Refuges and Complexes

FRO, FWMAO, National Fisheries Hatcheries, Health Science Centers
and Fisheries Tech Centers

Ecological Services
Migratory Birds
Region 9

Total

173
132
126
55
8
494




Public Fact Sheets and Websites

We reviewed all the available websites and fact sheets that indicated research was being conducted in an
organizational unit (Appendix 2A). The degree to which research was identified in fact sheets varied a great deal
from region to region and among organizational units. A total of 399 descriptors were collected using an a priori
coding method. We found that the words “research,” “investigations,” “studies,” “projects,” and “monitoring” were
often included under a heading of “Management Tools” or “Refuge Objectives” without any elaboration of the
research being conducted (Table 2.5).
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We found that these descriptors were used in different regions and in many combinations. Some examples
of how the descriptors were used on websites and fact sheets to communicate research efforts include:

1. specific management tools - Clarks River NWR, Cross Creek NWR

2. applied or basic techniques - Hakalau Forest NWR, Cape Romain NWR

3. specific Refuge objectives - #6 at Agassiz NWR, and #7 at Turnbull NWR

4. supported by other federal and state agencies - Mississippi Sandhill Crane NWR
5

“promoted” or “encouraged” — Bayou Teche, NWR and Cameron Prairie NWR, Lee Metcalf NWR,
Sacramento National Wildlife Refuge Complex

6. a “major activity” Florida Panther NWR and Sevilleta NWR

Organizational unit fact sheets included a range of specificity in descriptions of research. For example, the
fact sheet for the Green Lake National Fish Hatchery in Maine included as a management activity to “Assist with
ongoing Atlantic salmon research” but did not describe how the hatchery assisted or provided any specific
information about the research. Other fact sheets are more specific; the fact sheet for the Willow Beach National
Fish Hatchery in Arizona stated that the unit, “Successfully examined the effects of temperature on growth of
razorback suckers, bonytail chub and humpback chub for captive propagation recovery.”

Regional Scenarios

Of particular interest is Region 7°s website. The Alaska region stands out as having the most organized and
consistent mode of communicating research activities. Study plans for research projects that are either being
conducted by FWS employees or in cooperation with other agencies are listed on each web page. The Alaska
“science” web page was very specific:

Science is the foundation for the work of the Service. In our commitment to quality science we
strive to ask the right questions, base our work on accepted scientific principles, seek independent
peer review and publish our results (http://alaska.fws.gov/science/index.htm - retrieved 4/12/05).

The websites for Region 7 all included a link to “biological studies,” biological projects” or “science.”
These pages consistently included links to management plans, publications, projects in progress, and graphs of
population trends. Typical statements include:

Science is the backbone of the Fish and Wildlife Service. Quality scientific projects are the
underpinning of good management and decision-making. Fish and Wildlife Service employees in
the various programs and field offices in Alaska are engaged in a wide variety of scientific
projects to meet our stewardship and conservation missions.
(http://alaska.fws.gov/science/project.htm - retrieved 3/19/05)

The Refuge also sponsors and conducts basic and applied research projects, develops monitoring
methods, and evaluates management strategies (http://alaska.fws.gov/nwr/kodiak/biowork.htm -
retrieved 3/19/05)

Websites and fact sheets for Region 4 consistently identified research as a “management tool.” Unlike
Region 7, there were no links to specific study plans or attribution of research projects to a specific FWS employee.
The Region 4 documents tended to be very generic in describing projects with language such as the following:

Scientific research, investigations and monitoring projects on the refuge help us to answer the
“what” and “why” questions about the Everglades-both the wildlife and their habitats. Projects
such as alligator surveys help us understand how many alligators there are, how productive they
are and how they relate to the world around them. Studies on tree islands help us to learn their
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importance to wildlife and how changes in water management may affect them.
(http://loxahatchee.fws.gov/home/default.asp - retrieved 3/30/05).

Deer management includes medical and rehabilitation, habitat restoration and enhancement,
routine herd health monitoring and population checks, and research on population density,
behavior and migration patterns. (http://nationalkeydeer.fws.gov — retrieved 3/30/05)

The public documents for Region 4 and 6 link monitoring, research and management. For example,
Loxahatchee NWR web page states:

Monitoring can be a part of research which is a systematic investigation into a subject in order to
discover facts or principles.

Current research projects being conducted by refuge biologists include examining the impacts of
hydrology on tree island vegetation and wildlife; answering the question: "Do melaleuca and
lygodium influence the vegetation, insect, and bird communities on tree islands?", and "How does
the body condition of alligators in the refuge relate to the body condition of alligators in other

areas?” (http://loxahatchee.fws.gov/biology/research.asp)

A web page from Region 6 reports:

Monitoring/Research is being done at Long Lake National Wildlife Refuge (NWR) on all the
following subjects with our limited staff and the help of volunteers.

This research includes total avian species richness, endangered/threatened species, including the
piping plover, spring and fall waterfowl migration, duck production estimates with research on
nest searches, nest success, nest predation and artificial nest structures, marsh/water birds, raptors,
and other migratory bird observations are noted as part of this research.

(http://longlake.fws.gov/research.htm)

The website for Patuxent Research Refuge in Region 5 reports that it is the “Nation’s only National
Wildlife Refuge established to support wildlife research,” however acknowledges the U. S. Geological Survey’s
research function: “Today most of the research on the refuge is conducted by the U.S. Geological Survey (USGS)
through the Patuxent Wildlife Research Center.”

Overall, in Regions 2, 3, and 5 the information regarding research in FWS was inconsistently presented in
fact sheets and websites. However, there tended to be more consistency within these Regions in specifying site
location, management objectives and available activities.
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Table 2.5. Examples of research and related terminology found on a sample of web pages.

Investigations Our Bio-Monitoring Branch conducts field studies to determine sources of pollution, to
investigate pollution effects on fish and wildlife and their habitat and to investigate fish and
wildlife die-offs. (Sacramento FWS Office website)

Monitoring Monitoring/Research is being done at Long Lake National Wildlife Refuge (NWR) on all the
following subjects with our limited staff and the help of volunteers.
(http://longlake.fws.gov/research.htm)

Science Science is an integral part of the Fish and Wildlife Service. We employ many biologists, who
through our various field and laboratory programs, generate scientific information that supports
our conservation mission. The scientific activities we conduct are diverse, ranging from basic
inventories of fish and wildlife species on remote National Wildlife Refuge lands, to population
monitoring of select wildlife species, to applied research to help us make management decisions.
The ever-escalating complexity of natural resource conservation in Alaska demands that the
scientific information we collect and use is rigorous, timely and relevant.
(http://alaska.fws.gov/science/overview.htm)

Research AFWO's diverse workload responsibility includes field research and monitoring, regulatory and
advisory roles in various federal agencies, habitat conservation planning on nonfederal lands,
permit review, and many other biological related activities. (http://www.ccfwo.rl.fws.gov/)

As a management tool (http://www.fws.gov/crosscreeks/)

“...the Patuxent Research Refuge is the nation's first and only National Wildlife Refuge devoted
to wildlife research.” (http://www.fws.gov/patuxent/prrdefault.html)

The refuge is engaged in research that is unlocking the natural history secrets of American and
least bitterns, moose and timber wolves (http://www.fws.gov/midwest/agassiz/)

The priorities of the Program are as follows... #4 Coordinate and conduct research activities

(http://www.fws.gov/contaminants/issues/invasivespecies.cfm).
The Fish and Wildlife Service oversees the research program, working jointly with several

cooperating organizations and agencies. (http://midway.fws.gov/wildlife/research.html)

Refuge wildlife biologists conduct scientific research to understand how to better manage the
refuge for wildlife. (http://moosehorn.fws.gov/wildlife research.htm)

Project 1) “For every scientific project that we conduct in the field, Service biologists are required to
analyze their data and write a report. In order to complete the scientific process, these reports are
reviewed, revised and then disseminated to managers, other researchers and the public. For
projects that pioneer new techniques, provide findings new to science, or are of high interest to
the scientific community, these reports may form the basis for manuscripts that are later submitted
to peer-reviewed scientific journals or are presented at scientific meetings.”
(http://alaska.fws.gov/science/report.htm)

2) A scientific study is complete when the manuscript summarizing the results of the work has
undergone peer review, been revised and disseminated to the scientific community.
(http://alaska.fws.gov/science/publication.htm)

This project is being conducted by researchers from Medicine Lake NWR, St. Cloud University,
and Earthspan...

(http://medicinelake.fws.gov/Wildlife/PelicanBrief.pdf)

Discussion

The purpose of the organizational unit assessment was to use at least three media sources to identify FWS
units reporting research as either a primary or a secondary role or objective. We chose the three sources for this task
(publications, websites, and fact sheets) because they were the most conspicuous and up-to-date references used to
describe current FWS activities. Our findings suggest that the public documents of the FWS often point toward the
existence of noteworthy site-specific research. This is indicated by the descriptive language and terminology we
found on the web pages and fact sheets. However, the various FWS Regions use at least six distinct categories of
language to describe the nature of research activities in which their organizational units are engaged. There is little
consistency among the public documents and they do not appear to conform to any standard for research.
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We were able to identify 275 units that conduct research, and 496 individuals in professional series
positions as having published since 1995. Science continues to be “the foundation for the work of the Service.”
Regions 7, 1, and 4 were the most consistent in reflecting this philosophy on their public documents. Their websites
and fact sheets generally underscore their commitment to science by offering “science” or “project” pages.

It seemed that most of this work is aimed at using data to meet a specific management objective or goal.
The public documents for Loxahatchee NWR are typical in suggesting that FWS managers believe research and
monitoring provides a necessary foundation for successfully managing the unit.

Regions 9, 5, 3 and 6 were the most consistent in stating that the research functions of the FWS are now
part of the U.S. Geological Survey. Their websites and fact sheets generally provide a link to the U.S. Geological
Survey Biological Resources Division’s website or, in the case of Patuxent Research Refuge, to the Patuxent
Wildlife Research Center’s website. Because the public documents do not consistently underscore the science
commitment of the FWS, it is difficult to develop a sense from the public documents that science is an important
part of the agency’s management philosophy.

Our analysis of all the documents suggests that individual organizational units view themselves as
conducting research to meet management obligations. Not all organizational unit web pages and fact sheets succeed
in describing the research conducted, but taken together it is clear that the management needs of the FWS are being
met by studies conducted within the FWS itself. Although it is apparent that for larger scale research the FWS relies
on the U.S. Geological Survey and others for many investigations, the web pages and fact sheets are neither
consistent across the regions nor between regions and headquarters. The overall impression is that the FWS conducts
studies to meet management needs and larger scale scientific research is the business of someone else.
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Chapter 3

Research Positions

The objective for this task was to identify positions that are creating knowledge or conducting research, and
to determine whether or not these position descriptions reflect a research capacity in the FWS. To that end, we used
a query of the Federal Personnel/Payroll System (FPPS), interviews with Regional Personnel Officers, and analyses
of position descriptions of select FWS employees to determine which positions had research-related content and
what type of research content was present in these positions. The primary research strategy in addressing this
objective was a content analysis of FWS position descriptions. The FPPS query and interviews were preliminary
steps, which contributed to the content analysis.

Methods

FPPS Query

Personnel in the FWS Department of Human Resources queried the FPPS for us. The query provided us
with a database of information for all individuals in the FWS who are in professional series positions (i.e., we
excluded personnel in administrative, technical, clerical, and trade/labor positions). The database included name,
title, series, grade, pay plan, position number, organizational code, birth date, gender, service computation date,
functional classification, educational level, supervisory level, work schedule, tenure, and servicing personnel office.
We did not analyze this personnel data extensively; rather, we used the data to facilitate the other aspects of this
task. We derived questions for our interviews with the personnel officers from the personnel data. We used the
personnel data in selecting a sample of position descriptions for the content analysis.

Interviews with Regional Personnel Officers

We generated a list of questions for our interviews with the Regional Personnel Officers (RPOs) including
questions about characterizing the work of the region, classification of positions, and research within the region. We
first interviewed the RPO for Region 6, and used his responses to edit our initial questions (Table 3.1).

We contacted the RPOs to arrange telephone interviews with them or delegates of their choice. Most RPOs
opted to take part in the interview personally rather than delegate the responsibility, and some chose to include one
or more classification specialists in the conversation. The responses to the interview questions that are most
pertinent to the objective of this study are summarized here.

Consistently, the RPOs expressed the view that their region had characteristics (such as geography,
habitats, or species) that set them apart from other regions. They frequently cited either the types or numbers of
endangered species present as being a contributing factor to the uniqueness of their region. Other factors cited in
response to this question include climate differences and interactions with outside entities such as Tribal nations or
other countries. They suggested that these differences may affect research productivity and that some species and
habitats may be more conducive to study or generate more research interest than others.

We were particularly interested in functional classification 11, which denotes the primary work content of a
position as research and we used the FPPS database to identify individuals in each region with this functional
classification. In our interviews with the Regional Personnel Officers, we asked them specifically about positions in
their regions with a functional classification of 11(6 of the 8 regions had personnel with this classification). Many of
them expressed surprise to learn that any positions in their region were classified as 11. We pressed the RPOs to
verify the accuracy of these classifications, and in every region they judged the majority of these classifications to be
inaccurate. We asked about the use of the Research Grade Evaluation Guide (RGEG) in personnel actions, and all of
the RPOs indicated that they rarely used it. [As a side note, within the sample of position descriptions we analyzed
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Table 3.1. Interview questions asked of regional personnel officers.

General questions

1. Describe your region from a personnel perspective. How is the work done in Region X different from the work done
in other regions? (e.g. some regions have more WMDs than others or different types of species that induce more
research interest.)What is unique about this region in terms of personnel?

2. Any trends occurring in the professional series positions? (e.g., more or fewer professionals; grades increasing/
decreasing; series shifts?)

3. Is there a goal supervisory ratio in your region? Is the goal realized in the region?

4. We see about X code 4 supervisors in the professional series roster [Code 2 (official supervisor) and Code 4
(performs some supervisor functions, such as a team leader, but not the full range required to be officially titled a
supervisor)] What are the circumstances under which you are using Code 4?

5.1 see X titles in Region X using “lead” in the job title designating team lead’s in the professional series roster. What
is the situation with regard to the use of team leads in this region? Throughout the Fish and Wildlife Service?

6. What’s the region’s biggest challenge in terms of professional series classification?

7. How accurate do you think the educational level coding is in FPPS (Federal Personnel and Payroll System)?

Research questions

1. There are X employees in the roster who are assigned a functional research code (11). Do they go through peer
review panels for promotions or does classification just use the RGE (Research Grade Evaluation) Guide to determine
grade level?

2. Aside from those employees with a functional code of research (11), to your knowledge, are there any other
employees doing research in your region? Any ideas on how they might be identified through the Personnel system?
3. What is the Fish and Wildlife Service policy (or Region X policy) on describing research activities in PDs?

4. How standardized are professional series PDs?

5. Are there any key words we should look for in PDs that might be suggestive of someone involved in research
activities?

6. Are there particular entities (org codes) doing more research than others?

7. How accurate do you think the PDs are?

8. Do you think the other regions are similarly situated in regards to the extent of research going on, the ability to
determine who is involved in research work, how the PDs are written, etc.?

Request for position descriptions

Part of this study involves an analysis of position descriptions between those of employees known to be doing research
and a matched set of those where we do not know if they are doing research or not. For this purpose we need to obtain
about XX position descriptions.

(discussed below), only one indicated that the RGEG had been used in classification. That position description was
for a geneticist in Region 2.] While we were discussing classification issues with the RPOs, we asked them if they
knew of any policy in the FWS or within their region regarding describing research activities in position
descriptions. They unanimously agreed that there was no policy regarding this issue. Two of the RPOs added the
comment to their response that research was not part of the mission of FWS, and that as a consequence no such
policy would be necessary.

We asked the RPOs to identify other employees or organizational units doing research in their region. Their
responses to these inquiries most commonly suggested that research is more likely to be done by individuals in
fisheries, fish health, or technology centers. Two interview questions asked about identifying employees doing
research through the personnel system or position descriptions. The RPOs were skeptical that researchers could be
identified through either of those methods. Several keywords were suggested by the RPOs, which we used later as
part of our content analysis of position descriptions.

Although the RPOs were in agreement on many of the questions we asked, they gave a broader range of
answers to our questions regarding standardization and accuracy of position descriptions. The responses to the
question about standardization ranged from there being so much standardization as to create the potential for
overuse to there being little to no standardization of position descriptions. Their opinions about the accuracy of
position descriptions ranged from very accurate to not at all accurate.
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Analysis of Position Descriptions

The primary aim for the research position component of the overall study was to identify positions that are
creating knowledge or conducting research. Evaluation of required knowledge, skills, and abilities that relate to
research provides information relevant to assessing the capacity within FWS for conducting research. The analysis
of position descriptions gained in importance once we realized that the other personnel data obtained in the FPPS
query, which we initially anticipated would be most useful, would not provide much of the information needed for
analysis.

Description of Content Analysis

We opted to use the method commonly known as content analysis because of its systematic approach and
applicability to textual information (Riffe and others, 1998). Content analysis can be used to evaluate content at two
distinct levels: manifest and latent. The manifest content of a document is the surface level content and is commonly
measured with counts of predetermined keywords. Latent content refers to the content meaning derived from text by
an individual. In this case, we developed a predetermined set of research related content categories and determined
whether or not there was content from each category represented in each position description. We conducted
analyses of both manifest and latent content on a sample of FWS position descriptions.

Three caveats are important to note at this point, First, it must be emphasized that the focus of this analysis
was the position descriptions, not the positions. Our analysis is directly applicable to the work of employees of the
FWS only insofar as the position descriptions are representative of the actual work done by these employees. Our
interviews of the RPOs indicate that we may need to interpret these results with some reservation because of
questions about accuracy of position descriptions in describing the work done. This concern was reinforced by the
fact that only 62% of survey respondents believed their position descriptions were accurate (see Neilson and others,
2005).

Second, subjective judgment is an inherent part of content analysis. We took the necessary measures to
ensure that coding was as reliable as possible. The background of all three coders who coded the latent content of
the position descriptions is in Industrial/Organizational Psychology. Although these coders are well versed with
research methodology, they are unfamiliar with the particular sciences relevant to FWS. We found that some of the
wording in the position descriptions was too vague to indicate research clearly and applied the interpretation of the
categories as strictly as possible. As a result, there may be more research content in the position descriptions than we
actually coded. What was unclear to us may have been crystal clear to coders with backgrounds in Wildlife or
Fishery Biology who, had they been given the opportunity, may have coded the content differently.

Third, we initially intended to conduct analyses of the manifest and latent content of the entire set of
position descriptions we sampled (the sampling procedure is described below). We did conduct analysis of the
manifest content for the entire sample; however, due to the labor-intensive nature of the coding of the latent content,
we could only code a subset of our original sample (Table 3.2). The smaller sample was not problematic overall, but
did create some difficulties in interpreting within region analyses.

Selection and Sampling of Position Descriptions

We used the list of known published researchers generated from a search of the Web of Science database
(Chapter 2) as the basis for selecting position descriptions. We requested position descriptions for all of the known
published researchers. Additionally, we used the FPPS report to identify a matching set of individuals who were not
on the list of known publishers. We treated the list of published researchers as a known group; we knew they were
doing research. The matched sample may have been doing research, but they were not publishing (as far as we
knew) and we consequently used that group as a proxy for non-researchers because there was no way for us to
definitively identify non-researchers. We selected our matched sample to be as similar as possible to the published
individuals in occupational classification, grade level, educational level and location. We included location as a
matching variable based on our interviews with the RPOs. We did not match on Functional Classification because
the interviews with personnel officers indicated that most of the classifications of 11 (Research) were unreliable. We
used a matched sample because that strategy allowed us to identify characteristics in position descriptions that
distinguish between individuals publishing research and those not publishing, while controlling for potential effects
of occupational classification, grade level, and educational level.
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Table 3.2. Sample sizes for content analyses.

N . Number of position Number of position
umber of employees in . .
FPPS report descrl_ptlons samp_led descriptions coded f(?r
(manifest analysis) content (latent analysis)
All FWS 3729 761 247
(less Region 4) (20% of FWS) (7% of FWS)
(32% of FWS sample)
Region 1 1142 217 43
(19% of Region 1) (4% of Region 1)
(20% of R1 sample)
Region 2 420 68 31
(16% of Region 2) (7% of Region 2)
(46% of R2 sample)
Region 3 465 61 29
(13% of Region 3) (6% of Region 3)
(48% of R3 sample)
Region 5 449 95 32
(21% of Region 5) (7% of Region 5)
(34% of RS sample)
Region 6 561 122 38
(22% of Region 6) (7% of Region 6)
(31% of R6 sample)
Region 7 321 105 36
(33% of Region 7) (11% of Region 7)
(34% of R7 sample)
Region 9 371 93 35
(25% of Region 9) (9% of Region 9)
(38% of R9 sample)

At the end of our phone interviews with the RPOs, we explained to them why we needed the position
descriptions and requested that they provide us with the position descriptions for the individuals on the list that we
had sent them about a week after their phone interviews. All of the regions complied with our request. However,
because of ongoing changes in the personnel in the Region 4 Personnel Office, we did not receive the Region 4
position descriptions in time for them to be included in our analyses.

When we received the position descriptions, we examined them to remove any duplicates. Although we
may have missed some duplicates, we did attempt to identify and eliminate them so that we analyzed a unique set of
position descriptions. We used a scanner to create electronic versions of the position descriptions and then proofread
the electronic versions for accuracy.

The sample of position descriptions we coded contained the following occupational classifications: 170
(History); 193 (Archaeology); 301 (Miscellaneous Administration and Program); 401 (General Biological Science);
408 (Ecology); 430 (Botany); 454 (Rangeland Management); 480 (Fish and Wildlife Administration); 482 (Fishery
Biology); 485 (Wildlife Refuge Management); 486 (Wildlife Biology); 701 (Veterinary Medical Science); 1,320
(Chemistry); and 1530 (Statistician). The majority of position descriptions were from 401, 482 and 486
classifications.

Manifest Content Analysis Procedure

We identified keywords to use in the manifest content analysis based on the terms suggested by the RPOs,
by reviewing the position descriptions of a small sample of known published FWS employees from Region 6 and
handful of the research position descriptions in the U. S. Geological Survey. We looked for any words that might be
indicative of research. We initially identified over 100 potential keywords. We used the small sample of Region 6
position descriptions to evaluate all the potential keywords and selected those that appeared in a minimum of 75% of
the sampled position descriptions. The 10 keywords used in the manifest analysis are the following: analysis,
evaluating, evaluation, methods, monitoring, national (not in a proper name such as the name of legislation or of a
refuge), problems, research, scientific, and studies.

17



We used the content analysis software NVivo™ to conduct a word count within each position description
for each of the 10 keywords. We analyzed these data, specifically comparing the results of the word counts for the
position descriptions of published individuals to the counts for the descriptions of non-published individuals, to
determine if any of these keywords were characteristic of research position descriptions.

Latent Content Analysis Procedure

We developed a set of content categories derived in part from the research checklist used in the attitudinal
survey component of this study (Chapter 4). We augmented this list with other categories we believed to be relevant
to research, and added a list of research-related knowledge, skill, and ability requirements. Several members of our
team reviewed and edited the initial list of categories. This internal review panel included an individual with
expertise in position descriptions and two individuals who had previously worked in the FWS and were, therefore,
uniquely qualified to assess the content of the coding categories. Our list includes seven primary categories of
content, which break down into 27 total sub-categories. The seven primary categories are research, planning,
execution, analysis, dissemination, application, collaboration, and research-related knowledge, skill, and ability
requirements. The complete list of the categories, sub-categories and their definitions is provided in Table 3.3.

Because of the subjective nature of the judgments involved in conducting a latent content analysis, we
incorporated a reliability check into our methods. We planned to have all of the position descriptions in the original
sample coded by the primary coder with a sub-sample of the position descriptions coded by a secondary coder. We
could then compare the coding values of the primary and secondary coder to determine how reliably the primary
coder applied the content categories to the content of the position descriptions. Due to practical considerations, we
were unable to code the entire sample of position descriptions. We coded the reliability sample for each region
instead. So in this case, instead of only a sub-sample of the position descriptions being coded by a secondary coder,
all of the position descriptions coded by the primary coder were coded by a secondary coder as well.

We determined the size of the reliability sample using a formula provided in Riffe, Lacy and Fico (1998).
We used the random selection function of SPSS™ to select a sub-sample of position descriptions from within each
region. We used regional level data to calculate the reliability sample (Table 3.2).

Before beginning the actual coding, the coders trained themselves by studying and discussing the content
categories, coding a sample of position descriptions, and calculating their inter-coder agreement. The coders did not
begin the actual coding of position descriptions until their inter-coder agreement exceeded the minimally acceptable
standard of 80% (Riffe and others, 1998).

When both coders completed the coding for a region, we calculated inter-coder agreement for the region
overall and for each position description. For any position description on which the coders’ level of agreement was
less than 80%, the coders discussed the coding of that description and reached a consensus about what the codes
should be. Once the coders finalized their consensus coding for a region, we recalculated the overall inter-coder
agreement. The average initial intercoder agreement was 90% (range = 85-94), and the average consensus inter-
coder agreement was 92% (range = 90-96). We also calculated kappa for each content category within each region.
Kappa is an additional measure of inter-coder reliability that takes into account the possibility for chance agreement
(Riffe and others, 1998). The majority of the kappa values were significant, indicating a sufficient level of
agreement: The kappa values that were lower and non-significant most often occurred in content categories that
were rarely used by the coders. The agreement levels along with the kappa values are provided for each region in the
Regional Appendices (Appendix 3A). We used the primary coder’s data as modified by the consensus discussions in
the analyses.
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Table 3.3. Latent content category terms.

Category

Sub category

Definition

(1) Research planning

(2) Research execution

(1) Develop research question/
formulate hypotheses’

(2) Design research study/data
collection method’

(3) Write research project proposal’
(4) Develop research program/Set
research agenda

Creating a specific question to be addressed
by a specific project

Designing the format of a study or the
process by which a study will be conducted
Writing a research project proposal
Identifying information needs, or research
projects to be pursued; this may include
determine which projects will be funded

(3) Research analyses

(1) Collect data
(2) Organize and manage data/database
(3) Conduct surveys

(4) Conduct studies/experiments

(5) Conduct inventories/field studies

(6) Conduct monitoring

(7) Conduct literature review

Participating in data collection for a
research project

Compiling data into a database
Participating in conducting a survey type
research project (i.e., public use, attitudes,
surveying people)

Participating in conducting a research study
(i.e., a non-survey study; a study in which
some type of intervention is applied)
Participating in a count of the current status
of a plant or animal

Participating in a measure of the
performance of some indicator against a
standard; this category may apply to
projects addressing a specific characteristic
that more likely than not will require
comparison to a standard

Conducting a literature review

(4) Research dissemination

(1) Analyze data”

Analyzing data using qualitative or
quantitative method

(5) Research application

(1) Write reports from data”
(2) Write articles for publication from
research data

(3) Present research in professional
forums (conferences, meetings,
symposia, etc.)

Writing up results of a data set into a report
Writing research based articles for
publication in (professional or scientific)
journals

Presenting research in professional forums
(conferences, meetings, symposia, etc.)

Note: Research application can be
used in situations in which a person
did not personally collect the data or
is otherwise not using original data.

(1) Use research-based information to
evaluate or inform management

. a
actions

(2) Use research-based information to
inform policy-makers"

(3) Use research-based information to

.. a
formulate decision documents

(4) Develop new techniques/
technologies/methods for research or
analysis
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Use research-based information to evaluate
or inform management actions

Use research-based information to inform
policy makers. The document must indicate
a specific recipient of the information

Use research-based information to
formulate Environmental Impact
Statements, Environmental Assessments, or
other decision documents

Create a new approach to data collection,
or research design



Category
(6) Research collaboration

Sub category

Definition

(7) Knowledge/skill/ability required

(1) Collaborate with non-FWS
personnel on research projects’

(2) Supervise or coordinate other FWS
employees on research projects’

(3) Identify sources of funding for
research
(4) Write research funding proposals

Working with any one outside of the FWS
on a research project in any capacity
Supervising or coordinating among other
FWS employees in any aspect of the
research process

Identifying sources of funding for research

Writing research grant or other funding
proposals

(1) Knowledge/skill/ability — statistical
data analysis

(2) Knowledge/skill/ability — research
methods

(3) Knowledge/skill/ability — statistical
software

(4) Knowledge/skill/ability — document
preparation

This position requires knowledge/skill/
ability in data analysis techniques and
methods

This position requires knowledge/skill/
ability in research methods, including data
collection techniques and study design
This position requires knowledge/skill/
ability in use of statistical software
packages

This position requires knowledge/skill/
ability to write reports, papers, manuscripts

based on research for dissemination or
publication

This category reflects an item included on the list of activities that constitute involvement in research on the FWS survey.

Results

Manifest Content Analysis

We asked four questions regarding the link between keywords and publication status (published or not) of
the individual in the position. We analyzed the data at an aggregate level (all FWS) as well as at regional levels. Our
interest in these analyses was to determine if someone looking at this relationship within a particular region would
come to the same conclusion as someone looking at this relationship within another region. We were not particularly
interested in the degree to which this relationship differs across regions (i.e., is the relationship stronger in Region 3
than it is in Region 5). Therefore, rather than conducting an omnibus test to detect differences among regions, we
decided to treat each region as a separate data set and conduct separate analyses within each set.

For all of these analyses, we believed that the implication of making a Type II error was much more
problematic than making a Type I error within the context of this study. This component of the study is exploratory
in nature and we believe that some leeway in statistical interpretation is acceptable. The consequences of Type I
errors in this situation are negligible. It is highly unlikely that a significant relationship between a keyword and
publication status, even if found in error, would have any impact on the science capacity of the FWS or even on the
manner in which position descriptions are written. If the FWS did decide to revise position descriptions, it is likely
that the agency would evaluate the PDs more comprehensively. Finally, we anticipated that the effect size of the
relationship between these variables would be quite small. Although it seems that the sample size is more than
adequate overall, it is barely adequate for detecting a small effect size (Murphy and Myors, 1998). In fact, at the
regional level, the sample size is insufficient to detect any relationship smaller than a moderate effect size. Any
attempt to minimize Type I error, such as an adjustment to the family-wise error rate, would further decrease
statistical power (Murphy and Myors, 1998). For the reasons listed above, we opted to evaluate each statistical test
with a P-value of .05, even though doing so is contradictory to what most people understand as being the traditional
approach to hypothesis testing. The complete results of these analyses are available in Appendix 3B.
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1. Is there a relationship between the presence (or absence) of each keyword in a position description and
publication status? We used the Chi square measure of association for this analysis. At the aggregate
level, the presence of four of the keywords (analysis, monitoring, research, and scientific) was
significantly related to publication status. However in each of these cases the effect size (phi) was
small indicating a weak relationship. Interestingly, of these four words only the term “research” had
significant associations with publication at the regional level; “research” was related to publication
status in regions 3 and 6. The words “evaluation” and “studies” showed significant relationships with
publication status only in Region 3.

2. Is there a relationship between the sum of each keyword appearing at least once in a position
description (range = 0-10) and publication status? We used a t-test to evaluate this relationship. The
two primary assumptions underlying use of a t-test are normality in distribution of the data and
homogeneity of variance. We were not concerned about the normality issue because the t-test is robust
to violation of this assumption when the sample size is large (Hays, 1988). Levene’s test for equality of
variances indicate that for this analysis we can assume equal variance for the two groups (published
and non-published) at the aggregate as well as regional level. The results of t-test analyses indicate that
the sum of the keywords was significantly related to publication at the aggregate level, as well as in
Region 3.

3. Is there a relationship between the frequency of each keyword in a position description and publication
status? We checked these data for equal variances for the two groups (published and non-published).
When Levene’s test for equality of variances indicated that the two groups were not equal we used
Welch’s t-test for unequal variances, otherwise we used a series of one-way analysis of variance
(ANOVA) tests to determine whether or not an individual had published was related to the keyword
frequency. At the aggregate level, publication status showed small but significant relationships with
the frequencies of five of the keywords (analysis, monitoring, research, scientific, studies). The
aggregate results were not consistent with regional results. However, of the five keywords, three of
them had significant relationships with publication when analyzed at the regional level (analysis —
Regions 5 and 7; research — Regions 1 and 6; scientific — Regions 6 and 7). Additionally, two
keywords demonstrated a significant relationship at the regional level (evaluation — Region 3; national
— Region 5) but not at the aggregate level.

4. Is there a relationship between the sum of the frequencies of all keywords in a position description (all
keyword frequencies summed) and publication status? We used ANOVA to evaluate the relation
between the grand sum of keywords and publication status. We calculated Levene’s test for equality of
variances because homogeneity of variance is a critical assumption of the ANOVA statistic. The
variance for the aggregate FWS was unequal and therefore we calculated a Welch’s t-test. Variances
were sufficiently similar for all of the regions to permit the use of ANOVA. The relationship was
significant at the aggregate level and at the regional level for Regions 5 and 6.

We can identify some keywords in position descriptions that distinguish between people who have
published and people who have not published, but only for some FWS regions. The keywords that distinguish
between position descriptions of publishers and non-publishers differ across regions. A number of keywords showed
significant relationship with publication at the aggregate level. However, in these cases, the effect size was small. It
is likely that we found statistical significance for some of these keywords at the aggregate level as an effect of the
large sample size, which increases the statistical power of our tests.

We conclude that evaluation of the surface level content of the position descriptions is likely to be an
unreliable method for identifying positions involved in conducting research, particularly if one is comparing
positions across regions. Conducting a closer examination of the content of the position descriptions provided us
with more direct and more detailed information about the research content of the positions.

Latent Content Analysis

We calculated the frequencies for each content category. We also conducted Chi square analyses to
determine if there were relationships between category content and publication status, GS-level, or occupational
classification. The overall latent results, at both the aggregate level, for all of FWS-less Region 4, and at the regional
level, are provided in Appendix 3C. Breakdowns for the overall FWS and for each region are provided separately in
the Regional Appendices (Appendix 3A). For some of the analyses at the regional level, specifically the analyses of
the relation between content categories and GS-level or occupational classification, the sample sizes within cells are
too small to provide statistically reliable results. We provide frequencies at the regional level for the interest of the
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regions, but we are unable to determine statistical relationships between GS level and latent content or between
occupational classification and latent content.

Of all of the information that the latent content analysis yielded, the most useful is the frequencies with
which each content category appeared in the sample of position descriptions. A list of the categories and their
frequencies for the overall FWS, in order of most to least frequent, is provided in Table 3.4. The most frequent
categories coded in the position descriptions were knowledge, skill, and ability for research methods (7-2) and data
analysis (7-1), confirming the presence within the FWS for conducting research. The third most frequent category,
application of research information to management actions (5—-1), supports the mission of the FWS as a management
agency rather than a research agency. However, the fact that the next three most frequent content categories,
designing studies (1-2), analyzing data (3—1), and collecting data (2—1), are all related to conducting research
reinforces the contention of many in the FWS that, while basic research may not be part of their mission, applied
research is an essential component of resource management.

Table 3.4. Content categories organized by frequencies, number of position descriptions coded = 244.

Coding category Presentin PD  Not presentin PD
(7-2) Knowledge/skill/ability required - research methods 117 (48)" 127 (52)°
(7-1) Knowledge/kill/ability required - data analysis 104 (43) 140 (57)
(5-1) Research application - management actions 103 (42) 141 (58)
(1-2) Research planning - design study 96 (39) 148 (61)
(3—1) Research analyses - analyze data 95 (39) 149 (61)
(2-1) Research execution - collect data 93 (38) 151 (62)
(2-5) Research execution - conduct inventories 82 (34) 162 (66)
(6-1) Research collaboration - non-FWS 78 (32) 166 (68)
(6-2) Research collaboration - supervision 59 (24) 185 (76)
(7-4) Knowledge/skill/ability required - document preparation 58 (24) 186 (76)
(4-1) Research dissemination - write reports 57 (23) 187 (77)
(1-4) Research planning - develop research program 49 (20) 195 (80)
(2-6) Research execution - conduct monitoring 46 (19) 198 (81)
(2-2) Research execution - database management 29 (12) 215 (88)
(4-2) Research dissemination - publication 28 (12) 216 (89)
(7-3) Knowledge/skill/ability required - statistical software 27 (11) 217 (89)
(4-3) Research dissemination - presentation 21 (9) 223 (91)
(5-4) Research application - new techniques 21 (9) 223 (91)
(1-3) Research planning - write proposal 12 (5) 232 (95)
(2—4) Research execution - conduct studies/experiments 11 (5) 233 (96)
(2-7) Research execution - conduct literature review 11(5) 233 (96)
(5-2) Research application - policy makers 94) 235 (96)
(5-3) Research application - decision documents 703) 237 (97)
(6—4) Research collaboration - write funding proposal 6(3) 238 (98)
(1-1) Research planning - develop question 4(2) 240 (98)
(6-3) Research collaboration - identify funding 3(1) 241 (99)
(2-3) Research execution - conduct surveys 2 (1) 242 (99)

a .
Percentages in parentheses.

At the other end of the spectrum, the content category that was coded the least frequently was conducting
surveys (2-3). This is probably the result of the category definition. We defined surveys as being targeted towards
people. There were many position descriptions that included statements regarding conducting wildlife surveys; those
statements were coded as conducting inventories/field studies (2-5). Two of the infrequent content categories dealt
with obtaining research funding, (6-3) and (6—4). Given that the emphasis of the FWS is on management rather than
research, it is not surprising that these content areas would occur only rarely in position descriptions. Similarly,
content category (1-1) was defined as defining a research question or formulating hypotheses, and would be more
likely to occur in a position description of someone who was conducting basic rather than applied research.

Due to some sparseness in our tables, we used the Fisher’s Exact test to evaluate the results of these
analyses. Our analyses to determine if each content category related to publication status yielded significant results
for the eight categories listed in Table 3.5. Specific statistical information regarding these relationships is provided
in the “All FWS” portion of the regional appendix (3A). The presence of these content categories in a position
description is associated with an increase in the likelihood that an individual has published. This analysis also
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provides a form of validation for our content categories. Our intent was for the categories to capture research-related
content. Our assumptions that the categories and coding would capture what we intended are supported when
categories that have content specifically related to the process of conducting and publishing research relate
statistically to whether or not a person has published.

Similarly, our categories contain content at varied levels of complexity. We therefore expected and
confirmed that some of the content categories would show differential relationships with GS level. In other words,
we expected the proportion of position descriptions containing a given category to vary across GS levels. The
sample of position descriptions we coded contained position descriptions at GS grades 7, 9, 11, 12, 13, 14, and 15,
with the majority of descriptions concentrated at grades 11, 12, and 13. Due to sparseness in the tables, we
conducted analyses only with data for GS levels 11 — 14. Even with this reduction, some categories occurred too
infrequently to permit statistical analysis. The nine categories in Table 3.6 related significantly to GS level.

Table 3.5. Categories with significant relationships to publication status.

(1-2) Research planning - design study

(3—1) Research analyses - analyze data

(4-1) Research dissemination - write reports

(5-1) Research application - management actions

(6-1) Research collaboration - non-FWS

(7-1) Knowledge/skill/ability required - data analysis
(7-2) Knowledge/skill/ability required - research methods
(7-3) Knowledge/skill/ability required - statistical software

Notes. Categories listed appeared with greater frequency in the position descriptions of published versus non-published individuals.

Table 3.6. Categories with significant relationships to GS-Level in the range of GS 11, 12, 13, 14.

(1-2) Research planning - design study

(2-1) Research execution - collect data

(2-5) Research execution - conduct inventories

(2-6) Research execution - conduct monitoring

(3—1) Research analyses - analyze data

(4-1) Research dissemination - write reports

(4-2) Research dissemination - publication

(7-1) Knowledge/skill/ability required - data analysis

(7-4) Knowledge/skill/ability required - document preparation

Table 3.7. Categories with significant relationships to occupational classification.

(1-2) Research planning - design study

(2-1) Research execution - collect data

(2-5) Research execution - conduct inventories

(2-6) Research execution - conduct monitoring

(3—1) Research analyses - analyze data

(4-1) Research dissemination - write reports

(4-2) Research dissemination - publication

(5-4) Research application - new techniques

(6-1) Research collaboration - non-FWS

(7-1) Knowledge/skill/ability required - data analysis
(7-2) Knowledge/skill/ability required - research methods

Due to the varied nature of positions in the FWS, we expected and confirmed that some of the content
categories would show differential relationships with occupational classification. The occupational classifications
differed greatly in terms of the work conducted by individuals in each classification. We expected that each content
category would not be equally applicable to all occupations. Due to sparseness in the distribution of the data, we
conducted analyses only with data for the most common Occupational Classifications: 401 (General Biological
Science; 480 (Fish and Wildlife Administration); 482 (Fishery Biology); 485 (Wildlife Refuge Management); and
486 (Wildlife Biology).
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Even with this reduction, some categories occurred too infrequently to permit statistical analysis. The 11
categories listed in Table 3.7 were significantly associated with occupational classification. More detailed
information on both the GS level and the occupational classification analyses are included in the “All FWS” portion
of the regional appendix (Appendix 3A).

Discussion

We conclude from the information we obtained from the Research Positions task that while clearly there
are positions in the FWS that involve conducting research, there is no simple and direct method of identifying them.
We found no data in the FPPS report to enable identification of researchers. In fact, we learned that a person who
used the functional classification for research to pinpoint researchers would likely be misled. Interviews with the
Regional Personnel Officers suggested that there was no easy way to identify researchers and that differences among
regions may prevent such identification. Similarly, the word count method of the manifest content analysis yielded
results that varied across regions.

The analysis of the latent content of the position descriptions provided useful information regarding
research-related work done by FWS employees. Nearly half of the position descriptions we coded indicated a
requirement for knowledge, skill and ability related to research methods and data analysis. However, we still lack a
direct means to identify researchers. Many of the position descriptions of non-published individuals contained
research-related content, so looking for publications is not a fool-proof way to identify researchers. Research content
was not restricted to the position descriptions of a particular GS level or a particular set of occupational
classifications. Even within classifications, some position descriptions would indicate research content and others
would not. Our best guess, given the information we have, is that factors of the level of experience, capability, and
possibly personal interest converge with occupational type, culture of region, and location to create opportunity to
conduct and publish research (see Chapter 4 regarding attitudes and expectations of employees).

Although we cannot offer a direct method for identification of researchers within the FWS, we can state
that the content of the position descriptions clearly indicates that research, primarily research directed toward
answering questions important for management, is being conducted by some FWS employees as part of their jobs.
Given the content of the position descriptions, we assert with confidence that the FWS is an agency with substantial
research capability.
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Chapter 4

Survey of Employees in Professional Series Positions within the
U.S. Fish and Wildlife Service

Introduction

The objective for this task was to ascertain the attitudes and perceptions of employees involved in research
regarding the obstacles and opportunities for research. We designed the survey to answer the following questions:
What is the nature of current research assignments? What resources are available for research studies? How are
research results reported? How are research products used by managers? What are the obstacles and opportunities
for conducting research?

Methods

Participants

Our goal was to select a sample of employees who had job titles and grades that made them candidates to
conduct research. We queried the Federal Personnel/Payroll System (FPPS) for FWS employees and limited this
query to professional positions (including biologists, ecologists, hydrologists, economists, etc); this procedure
eliminated administrative, technical, clerical, and other positions. Subsequently, we created a database of all FWS
employees who were obtained from this query. We defined this database of employees as our population (N =
3,939); this is the total population of FWS employees who hold positions that might allow them to conduct research.
We used standard probability statistics to determine that a sample size of 843 employees would allow us to say with
95% confidence that the error attributable to sampling and other random effects would be plus or minus 3% for the
overall survey. In survey research, it is common to have a response rate in the range of 65%; therefore, in order to
obtain at least 843 respondents, and to make sure our completed sample was representative of the population, we
administered the survey to at least 1,297 individuals.

We also wanted to ensure that the eight FWS regions (Regions: 1-7, and 9) were proportionately
represented in the survey sample. We stratified the random sample so that the number of participants in the survey
sample from each region represented the proportion that each region makes up of the study population. We
calculated the percentage of employees that each region contributed to the entire study population. We established
parameters within SPSS™ so that the program would randomly select a percentage of employees from each region
that corresponds to the region’s percentage of the study population. For example, Region 1 makes up approximately
25% of the total study population of potential FWS researchers. We used the SPSS™ software to randomly select 353
employees from Region 1 so that employees from this region would make up approximately 25% of the study
sample. Once we made certain that the appropriate percentage of participants from each region was represented in
the study sample, we ended up with a sample size of 1,392.

In addition to the stratified random sample of potential FWS researchers, we identified a group of FWS
employees who had published at least one article in a peer-reviewed, scientific journal since 1995 while they were
employees of the FWS (see Chapter 2). This search process resulted in 496 names. Out of this group of “known”
researchers, we included in our study sample those who were in professional series positions and for whom we had
email addresses (n = 471). Adding the known researchers to the random sample of 1,392 professional series
employees (Table 4.1) resulted in a total sample size of 1,863.
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Table 4.1. Description of sampling design.

# of individuals receiving the survey % of overall study sample
Region 1 353 25
Region 2 157 11
Region 3 149 11
Region 4 214 15
Region 5 132 10
Region 6 176 13
Region 7 93 7
Region 9 118 9
Total = 1,392
Known researchers 471
Total sample size = 1,863

Survey Development

Our objective for the survey instrument was to ask questions that would ascertain the attitudes and
perceptions of employees involved in research regarding: (1) the nature of their research assignments, (2) the
resources available for their research activities, (3) how their research results are reported, (4) how their research
results are used, (5) both the obstacles and the opportunities for conducting research, and (6) the level of satisfaction
they experienced associated with working in a research capacity at the FWS. We wrote a number of questions to
map onto these objectives. Two pre-tests of the survey instrument were conducted to improve the survey.

The first pre-test of the survey instrument took the form of a review by FWS regional research coordinators
who were asked to either pre-test the survey instrument themselves or identify someone in their region who would
be willing to do so. Specifically, they were asked to serve as a pre-test panel by completing the questionnaire and
recording the time required and noting any difficulties they encountered. There were also encouraged to provide
specific feedback on any of the items encountered on the survey. Seven individuals served on the first pre-test panel,
one from Region 5, five from Region 6, and one from Region 9. The second pre-test was given to five field office
employees of the FWS. These employees were asked to complete the questionnaire, record the time required, and
comment on any problems encountered. The results from these employees were examined to ascertain whether or
not significant problems could be identified. Finally, three scientists outside of the USGS were asked to review the
survey instrument regarding its content, structure, and wording. The comments and suggestions from both pre-tests
and the peer review were incorporated into the final survey instrument.

Procedures

Dillman’s (2000) Tailored Design Method was followed to conduct the survey. Data were collected
primarily via an interactive web page located on a server housed at the Fort Collins Science Center. Because most of
the employees of the FWS have access to computers connected to the Internet, we followed Dillman’s method by
sending email invitations to the FWS employees included in the study sample that asked them to access a web page
to complete the questionnaire. We provided three follow-up invitations via email. Because we recognized that some
remote FWS locations would not have adequate Internet access and anticipated that we might encounter technical
difficulties in administering an Internet survey, we provided a back-up procedure. All of the study participants were
given the options of either downloading a PDF version of the questionnaire or requesting that a hard copy of the
questionnaire be mailed to them. Before the survey began, notification was given to employees indicating that the
study was an official activity of the FWS. A total of 1,149 respondents (88.9%) used the Internet to complete the
questionnaire, and 144 (11.1%) either requested a paper questionnaire or downloaded the PDF file and submitted the
questionnaire through the mail. The overall response rate for this survey, including Internet and mail-back, was
69.4% (n =1,293; Table 4.2).
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Table 4.2. Description of sample by region of the Fish and Wildlife Service.

# of individuals completing the survey % of study sample
Region 1 233 25.8
Region 2 89 9.9
Region 3 95 10.5
Region 4 135 15
Region 5 95 10.5
Region 6 134 14.9
Region 7 64 7.1
Region 9 56 6.2

Total =901
(+ 24 who left region blank)
Known researchers 368
Total number of respondents = 1,293

The average age of survey participants was 44.5 years, with a standard deviation of 8.8 years. Sixty-six
percent of the sample was male. The participants have worked for the FWS an average of 12.8 years, with a standard
deviation of 8.9 years. We asked participants to designate their highest completed academic degree and found that
37% had completed a Bachelor’s Degree, 49% had completed a Master’s Degree, and 11% had completed a Doctor
of Philosophy Degree. The other 3% of the sample completed another type of degree (e.g., High School diploma,
Associate’s Degree, Medical Degree, etc.). We conducted a check for non-response bias by contacting via telephone
a sample of 31 people who had not answered the survey (Text Box). Although there were minor differences among
the demographic variables of the non-respondents and survey respondents, non-response bias was not detected.

Follow-up phone interview

We chose a sub-sample of our original study sample for a phone interview. The purpose of this phone interview was to examine
whether non-response bias occurred for the survey. Non-response bias occurs when survey respondents provide different
responses than would have been provided by sample members who did not respond. Fifty individuals, who were part of our
study sample but did not respond to the survey, were randomly selected for a follow-up interview. Work phone numbers could
only be obtained for 31of these 50 individuals, and ten of those phone numbers proved to be invalid (resulting a follow-up
sample = 21). The non-respondents were slightly older (mean = 46.6) than the survey respondents (mean = 44.5) and more
likely to be male (76%) than the survey respondents (66%). The average non-respondent was a GS12 with a higher average
number of years of service (mean = 14.8) than the survey respondents (mean = 12.8). The non-respondents had a variety of
occupational titles: fish and/or wildlife biologist (n = 9), refuge manager (n = 3), geneticist (n = 1), project leader (n = 1), fire
management officer (n = 1), lead instructional specialist (n = 1), fisheries coordinator (n = 1), biology technician (n = 1), and
others (n = 3).

Of those who told us why they did not answer the questionnaire 52% (n = 11) said it was a matter of available time. Nineteen
percent (n = 4) said that they felt the study survey was not relevant to them. One of the non-respondents (5%) had technical
difficulty with the on-line survey. Finally, 24% (n = 5) of the non-respondents chose the “other” option for why they did not
respond to the survey. Of the individuals who responded with the “other” option, one said that she did not respond because she
was on maternity leave. Another did not respond because of problems with an office computer. Two said that they did not
respond because they were skeptical about the usefulness of the survey results. A fifth non-respondent reported being told by a
supervisor not to respond to the survey.

It appears that no non-response bias occurred for the study survey. The fact that the average age of the non-respondents was
slightly higher than for the survey respondents may raise red flags for some, possibly indicating that older individuals were less
likely to participate in the survey because it was presented as an on-line survey. However, 19% (n = 4) of the non-respondents
were in their early 30s. Furthermore, only one non-respondent said that the reason for not participating in the survey was due to
technical difficulties and this individual was between 30 and 40 years of age.

Although a higher percentage of males were in the non-respondent group, there is sparse literature about why men would be
less likely to participate in the survey than women. Past researchers (Dillman and others, 2001) found that for household
surveys, non-respondents were more likely to be female, and that a higher proportion of males respond to web questionnaires
(http://survey.sesrc.wsu.edu/dillman/papers.htm).

Another difference is higher average length of service in the FWS among the non-respondents. It is possible that individuals
who have worked for the FWS for a long time were less likely to participate in the study survey. However, it is worth noting
that out of the two non-respondents who said that they did not participate because they were skeptical that the results would be
useful, one had 29 vears of service and the other 12 vyears.
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We asked participants if their research responsibilities had changed in the past three years to include more
or less research responsibility. We found that 9% moved to a job within the FWS that included more research
responsibilities, 12% moved from a job within the FWS that included more research responsibilities, 13% remained
in their current jobs but now have added research responsibilities, 9% remained in their current jobs but now have
fewer research responsibilities, and 56% indicated that none of the options applied to them. From this information it
can be concluded that approximately 21% of the survey participants reported that their research responsibilities had
changed to include fewer research responsibilities, while 22% reported that their research responsibilities had
changed to include more research responsibilities.

Findings

Overall Feedback on Survey

At the end of the survey instrument all respondents were asked “Please tell us if you have any other comments,
suggestions, or information.” Two hundred and fifty respondents answered this open-ended question (Appendix
4A). The category with the most responses included comments regarding research in the FWS. That category
accounted for 52% (n = 130) of the responses to this open-ended question. We subdivided the category into sub-
groups. Of those, the most responses were received about the necessity of research in the FWS. Twenty-one percent
(n =53) wrote about this aspect. They said things such as: “Fish and Wildlife should be involved in more
monitoring activities,” “The FWS needs to upgrade their research,” “Encourage more research without jeopardizing
our management responsibilities.” In a longer statement, one respondent made the following observations:

I believe that data gathering through responsible research should be top priority for the FWS. The
FWS cannot responsibly update the status of species or resources under our jurisdiction without
appropriate data. Biologists should be directed and encouraged to coordinate, lead, and/or
supervise research activities or research possibilities (e.g., partnerships, contracts, or grants) that
would better assist the FWS in making properly-informed management and recovery decisions.
Without the necessary tools and support, FWS biologists cannot provide the Agency with the best
available information to conserve and enhance fish and wildlife resources.

A similar set of sentiments was expressed about the resources needed to conduct research in the FWS
(18%; n = 46). One respondent said, I partner like crazy all the time, [to get research resources] but that is still not
satisfactory, it isn't working.” A longer response highlighted specific concerns:

Research is not important or emphasized by the RO. Participation in professional societies and
symposia is not encouraged or supported. Individual Development Plans are left unsigned/
unapproved and in some cases been used as an excuse not to permit attendance/participation a
professional conferences because they are not signed. It is critical and essential for those of us in
natural resource management and research to stay in touch with our respective fields and all the
information that is being generated today. I find the Service ultra conservative in its attitude and
philosophy towards research and professional society participation of its employees.

Other comments in this category addressed a conundrum of publicly-funded research:

Research is needed, but we need to get our house in order. Adequate funding needs to be obtained
for core activities before funding is spent on research activities. If core funding is not obtained
how can a non-core activity like research even be considered? The research needs to be linked to a
core activity so something useful could possibly come out of it.

As one respondent said, “Increased base funding would be nice, but I am sure everyone says that!”

Also in the category of research within the FWS we received responses about perceptions of the FWS as a
research agency (10%j; n = 24) and outside influences on research (6%; n = 15). About FWS as a research agency,
one respondent observed the following: “Most positions in the Service are not oriented towards research. In general,
we provide oversight of program funding, review of actions, and evaluate impacts.” Another said, “I have been told
more than once that "FWS does not do research...." Some comments were very pointed:
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When I asked four other employees if they were filling out this survey, they laughed at me and
said ‘research in FWS is a joke,” and ‘why bother — they will just add a little spin control and it
will all mean nothing because ‘everything is fine.” If you complain, you get passed over for
advancement. FWS is amassing a large bobble-head collection of biologists under the current
regime.

The comments about outside influences on research were also sharp. As the observations of one respondent
illustrate, this is a multi-level concern:

Politics plays way too much of a role in our agency’s decisions and in funding from D.C. Hiring
practices weigh heavily on nepotism and cronyism and most offices are very incestuous. The
managers at every level are populated by climbers who show up to work to work on their next
promotion, not working to recover listed species and their habitats.

Others said, “the politicization of science is extremely disturbing, and I object to a non-scientist defining
"bad science" for me.” “[T]he perception that BRD should do research... leaves the perception that the Service does
‘hobby science.”” “Policies are instituted based on political influence, not biological facts.” One respondent summed
the category this way: “A scientifically-based management agency without a R&D arm is left to accept new and
evolving information w/n the context of political priorities, budgeting shortfalls, agency ownership issues which is
not conducive to 'good science' or the scientific method.”

Twenty-five percent of the comments we received were about the questionnaire itself or about the survey.
Of those, 6% (n = 63) were generally positive, thanking us for conducting the survey and 4% (n = 11) were
generally negative. The negative comments included statements such as “Research should be better defined for your
survey purposes.” “Do not request any personal info.” “The website was slow and not user friendly.” A further 9%
(n =22) thought that the survey was not applicable to them.

Typical statements from those respondents were the following: “My position does not involve conducting
research; therefore most of the questions in this survey were left blank.” ““Your questionnaire is not really geared to
those who coordinate research.” Finally, 6% (n = 14) criticized specific questions on the survey instrument.

Another main category of responses to the open-ended question concerned a respondent’s personal
background. Three percent (n = 7) described their time in the job--most were recently employed by the FWS—and
4% (n =9) described experience they had received in other agencies. Ten percent of respondents (n = 24) presented
information about the amount of research content in their jobs. For example, three people said: “I am more of a data
manager than a researcher.” “I have just started in a job that has more research potential.” “I value the opportunity I
have to apply that which I have learned through practical experience to policy and management decisions.” An
additional 5% (n =13) discussed the type of research content in their jobs. One respondent said: “The research that
I'm involved in project monitoring.” Another commented: “My current involvement with 'research’ does not include
field work; thus, my responses about 'research’' covers not only field data-gathering, but data and related problem
analysis (for example, computer-based analysis). Two percent (n = 6) made a variety of comments, such as “I hope
to complete my PhD within a year” that we categorized as miscellaneous comments about respondent’s background.
A general category of miscellaneous comments (9%; n = 23) included a statement that the agency should, “Fund
research that is specific to questions that need to be answered to address management issues. Do not fund research
projects that study the same issue over and over, or are simply written to obtain publications. Resources are too
meager to support research for research's sake.” But many statements in this category simply said “none” or “good
luck.”

Type of Research Activities

The question of what type of research activity employees are engaged in was the first to be addressed. A
list of research activities was given to the respondents and they were asked to select any of the activities that they
perform in their current positions with the FWS. Table 4.3 shows the list of research activities and the number of
participants who answered that they engage in each of the activities as part of their current position.
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Table 4.3. Research activities claimed by respondents.

# respondents answering

# respondents answering

“ves” no
Test hypotheses that further the state of scientific knowledge 396 (30.6%) 897 (69.4%)
Design methods of data collection for research projects 526 (40.7%) 767 (59.3%)
Write research project proposals 485 (37.5%) 808 (62.5%)
Analyze data (statistically or qualitatively) 697 (53.9%) 596 (46.1%)
Write reports of research results 557 (43.1%) 736 (56.9%)
Collect data and use those data to evaluate particular management 665 (51.4%) 628 (48.6%)

actions

Collect data and use those data to inform managers or decision-
makers who develop plans or policies

Collect data and use those data to provide input to environmental
impact statements

Use monitoring data to detect environmental or ecological trends or
causes of trends

Collaborate with individuals from other organizations (e.g., U.S.
Geological Survey, universities) on a research project where they
may be the Principal Investigator, but you write some portion of the
final research output

Supervise or coordinate the efforts of other FWS employees who
are engaged in one or more of the research activities listed above

672 (52.0%)
237 (18.3%)
622 (48.1%)

513 (39.7%)

567 (43.9%)

621 (48.0%)
1056 (81.7%)
671 (51.9%)

780 (60.3%)

726 (56.1%)

Notes. n = 1293. These results reflect the entire survey sample, both Question Track 1 respondents (n = 981, 76%) and Question Track 2

respondents (n = 312, 24%).

The majority of this sample of FWS employees reported that they engage in some sort of research activity.
The research activities most frequently reported by respondents included: (a) analyze data (53.9%), (b) collect data
and use those data to inform managers or decision-makers who develop plans or policies (52.0%), and (c) collect
data and use those data to evaluate particular management actions (51.4%). Additionally, participants were asked
how much of their research they would consider to be applied (i.e., collecting data with the goal of solving a
practical problem) and how much of their research they would consider to be basic (i.e., collecting data with the goal
of increasing scientific knowledge). The responses to these questions were in the form of a five-point Likert-type
scale (1 = None, 2 = Very Little, 3 = Some, 4 = Most, 5 = All). On average, survey respondents answered that some
to most of their research is considered applied (mean = 3.89, SD = 1.01, n = 959) and that very little to some of their

research is considered basic (mean = 2.43, SD = 1.11, n = 949).

Employees Conducting Research

There are a couple of ways in our survey instrument to answer the question of how many people conduct
research in the FWS. First, anyone who answered that they engage in one of the listed research activities was
considered to be someone who conducts research as part of their position. As shown in Table 4.3, 76% of the survey
sample (Question Track 1, n = 981) affirmed participation in at least one of these listed research activities. A second
way to answer this question is to examine the number of survey respondents who reported that a significant portion
of their jobs involve research. In this sample, 38% of respondents (n = 371) said that at least 75% of their job

involves conducting research (Table 4.4).

Table 4.4. Percent of job that involves research.

Frequency (#  Percentage (%)

Said that > 75% of job involves research 77
Said that > 50% of job involves research 217
Said that > 25% of job involves research 371

8
22
38

Notes. Only respondents who answered Question Track 1 (n = 981) were presented this question. Eleven of the Question Track 2 respondents left
this question blank. Therefore, the percentages reflect the number of respondents in each of the categories divided by the total number of

respondents who answered the question (n = 970).
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Presentation or Publication of Research Results

A third study question asked with what frequency FWS employees publish their research. Using a Likert-
type Scale (1 = Never, 2 = Infrequently, 3 = Frequently, 4 = Always), survey participants were asked to answer how
frequently they present the results of their research in any one of a variety of outlets. When asked about publishing
research in peer-reviewed scientific journals, participants' mean response was infrequently (mean = 1.76, SD = .78).
In Table 4.5, a list of possible sources for presenting one's research is given, along with the mean level of responses
from the sample for each possible source. Seventeen percent (17%) of the survey respondents said that they
published their research in peer-reviewed scientific journals either Frequently or Always (n = 949). Although
presentation of results for all types of outlets scored as infrequent, the most frequent outlet for presentation of
research products was scientific symposia or conferences (mean = 2.05), followed closely by publications of the
FWS or other government agencies (mean = 1.96).

Table 4.5. Qutlets for presentation of research results.

1 2 3 4
Never Infrequently Frequently Always
Mean St. Dev. n
Publications of the FWS or other government agencies 1.96 .89 947
Peer-reviewed scientific journals 1.76 78 949
Peer-reviewed professional or trade journals 1.33 54 944
Non-peer-reviewed magazines 1.33 51 943
Newspaper or TV media 1.56 .66 944
Web-based media 1.57 .73 942
Scientific symposia or conferences 2.09 .83 949
Chapters in edited books 1.24 48 946
Sole-authorship books 1.03 .19 943
Multiple-authorship books 1.13 37 942
FWS internal symposia or conferences 1.87 74 930

Notes. Only respondents who answered Question Track 1 (n = 981) were presented these items. Therefore, for each item, some respondents left
the item blank.

The Value of Science to FWS Employees

Although there were no specific questions in the survey that directly asked FWS employees if they value
science, one question asked participants how likely it is that they would be happier with their jobs at the FWS if they
included greater opportunities for research. A second question asked how likely it is that they would be happier with
their jobs at the FWS if their work included fewer research obligations. The response options for these two question
were presented on a 5-point Likert-type Scale (1 = Completely unlikely, 2 = Somewhat unlikely, 3 = Neither
Unlikely nor Likely, 4 = Somewhat Likely, 5 = Completely Likely). These two items were negatively correlated (r =
-.31). Responses to these questions can be considered an indication of how much the employees of FWS value a
research role. Table 4.6 shows average responses to these two items for this sample of employees and the percentage
of respondents who answered using each response option. The survey findings indicate that employees on average
are likely to be happier with greater opportunities for research (62% answered with a 4 or 5 to the first question) and
are unlikely to be happier with fewer research obligations (69% answered with a 1 or 2 to the second question).
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Table 4.6 Measure of the value of science to individual Fish and Wildlife Service employees as measured by asking how happy
respondents would be if their jobs included more or fewer opportunities for research.

1 2 3 4 5
Completely unlikely Somewhat unlikely Neither unlikely Somewhat likely Completely likely
nor likely
Mean  St. Dev. 1 2 3 4 5

1. How likely is it that you would be happier

with your job at the FWS if it included greater 3.61 1.24 103 59 205 340 255
opportunities for research? (11%) (6%) (21%) (35%) (27%)
2. How likely is it that you would be happier

with your job at the FWS if it included fewer 1.96 0.96 389 272 251 31 13
research obligations? (41%) (28%) (26%) (3%) (1%)

Notes. These two questions are negatively correlated (r =-.31, P <.001). For Question 1, n = 962 and for Question 2, n = 956. Only respondents
who answered Question Track 1 (n = 981) were presented these questions. Therefore, some respondents left these two questions blank. Due to
rounding, percentages may not equal 100%.

Management Support for Research

The fifth study question asked about employees' perceptions of management support for research in the
FWS. Five items on the survey addressed this question. Table 4.7 shows these five questions along with the average
response of the survey participants and the percentage of participants who chose each of the response options (1 =
Strongly Disagree to 5 = Strongly Agree). Overall, the results indicated that the majority of survey respondents
disagreed that there is management support for research at the FWS. Feelings of lack of support were expressed
most strongly on measures of career opportunities (“There is a clear career path leading to advancement for me
through conducting research’ [mean = 2.12]) and obtaining “financial resources that are necessary to conduct
research from FWS funds” (mean = 2.21). Respondents were nearly neutral about management support in the form
of supervisory (mean = 2.97) and agency encouragement (mean = 3.05) to be involved in research.

We know from organizational psychology literature (e.g., Robinson, 1995) that employees’ perceived
psychological contracts, or beliefs about promises made by the organization or expectations of the organization, can
influence employees’ attitudes towards their employer. One item of the survey asked respondents if they initially
sought employment with the FWS because they expected research opportunities. Of the 945 individuals who
responded to this item, 387 (41%) responded in the affirmative. The relationships between this expectation of
research opportunities and respondents’ satisfaction with the FWS, intent to look for another job, and attitudes
towards increasing or decreasing the research opportunities at the FWS were all examined using #-tests. The results
indicated that general satisfaction with the FWS was lower for respondents who said that they initially sought
employment with the FWS because they expected research opportunities (mean = 2.98) than for respondents who
said that they did not entertain such expectations (mean = 3.23; ¢,,, = -4.71, P < .001). The results also demonstrated
that respondents who expected research opportunities working for the FWS were more likely to look for another job
outside of the FWS (mean = 2.34) than respondents who did not expect research opportunities (mean = 1.67; t,,, =
8.25, P < .001). Additionally, respondents who expected research opportunities working for the FWS reported that
they would be happier with their jobs if they included greater opportunities for research (mean = 4.09) as compared
with respondents who did not expect research opportunities (mean = 3.26; t,,, = 10.61, P < .001). In contrast,
respondents who did not expect research opportunities working for the FWS reported that they would be happier
with their jobs if they included fewer opportunities for research (mean = 2.17) as compared with respondents who
expected research opportunities (mean = 1.68; ¢,,, = -7.85, P < .001).
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Table 4.7. Administrative support for research.

1 2 3 4 5
Strongly disagree Somewhat disagree Neutral Somewhat agree Strongly agree
Mean St. Dev. 1 2 3 4 5 n

1. There is a clear career path 2.12 1.12 362 284 203 89 33 972
leading to advancement for (37%) (29%) 21%) (9%) (3%)
me through conducting
research.
2.1 am able to obtain the 2.21 1.10 309 330 183 130 22 974
financial resources that are (32%) (34%) (19%) (13%) 2%)
necessary to conduct research
from FWS funds.
3. My supervisor encourages 297 1.24 163 143 358 175 132 971
me to publish research. (17%) (15%) (37%) (18%) (14%)
4.1 feel that the FWS 2.72 1.12 173 215 341 194 47 970
encourages me to publish (18%) (22%) (35%) 2%) (5%)
research.
5.1 feel that the FWS 3.05 1.16 113 204 253 318 82 970
encourages me to get (12%) (21%) (26%) (33%) (8%)
involved in research.

Notes. Only respondents who answered Question Track 1 (n = 981) were presented these questions. Therefore, some respondents left these
questions blank. Due to rounding, percentages may not add up to100%.

Employee Satisfaction

The question of how satisfied FWS employees are with their jobs was the sixth issue to be addressed. The
survey participants were asked five questions about their satisfaction with various aspects of working at the FWS.
These questions appear in Table 4.8 along with the average response to each question and the percentage of
respondents who chose each of the response options. The response options to the satisfaction questions were in the
form of a five-point Likert-type scale (1 = Completely Dissatsified to 5 = Completely Satisfied). Overall,
respondents tend to be somewhat satisfied with their current positions in the FWS (mean = 3.91) and nearly neutral
about the level of encouragement they receive from supervisors to do research (mean = 3.38) and the weight given
to research as part of their individual performance evaluation (mean = 3.25). They are far less satisfied with the level
of financial support they receive for research (mean = 2.54) and the amount of time they have to conduct research
(mean = 2.55).

33



Table 4.8. Measure of job satisfaction.

1 2 3 4 5
Completely Somewhat Neutral Somewhat satisfied  Completely satisfied
dissatisfied dissatisfied
How satisfied are you with: Mean  St. Dev. 1 2 3 4 5 n
1. Your current position at the FWS 391 1.04 20 135 47 477 294 975
(2%) (14%) (5%) (49%) (30%)
2. The weight that is given to research 3.25 1.11 54 184 341 230 152 961
productivity in your performance (6%) (19%) (35%) (24%) (16%)
evaluations, in your current position at
the FWS
3. The level of financial support you 2.54 1.13 180 347 217 171 47 962
receive for research in your current (19%) (36%) (23%) (18%) (5%)
position
4. The level of encouragement you 3.38 1.22 71 151 280 235 219 962
receive from your supervisor for (8%) (16%) (29%) (24%) (23%)
research in your current position
5. The amount of research time you 2.55 1.19 176 378 172 155 74 955
have, free from other commitments, in (18%) (40%) (17%) (16%) (8%)
your current position

Notes. Only respondents who answered Question Track 1 (n = 981) were presented these questions. Therefore, some respondents left these
questions blank. Due to rounding, percentages may not add up to 100%.

Comparison of Known Researchers with Other Professional Series Employees

A seventh study question was whether those participants who had been identified as known researchers (see
Chapter 2) were more likely to say that they engage in basic science research activities than those not identified as
researchers. We measured participation in four activities thought to be associated with traditional research: testing
hypotheses, designing research methods, writing research project proposals, and writing reports of research results.
On each of these activities, known researchers were more likely than other professional series employees to report
that they participated in these research-related activities.

For the activity “testing hypotheses that further the state of scientific knowledge” more of the known
researchers answered “yes” than answered “no,” while amongst the non-known researchers a larger proportion
answered no than yes to this activity (Figure 4.1). A Chi-square test revealed that these differences were statistically
significant (3= 57.18, df = 1, P < .001). For the activity “design methods of data collection for research projects”
more of the known researchers answered yes than no, while among other respondents more answered no than yes to
this activity (Figure 4.2). A Chi-square test revealed that these differences were statistically significant (' = 45.74,
df=1, P <.001). For the activity, “write research project proposals,” more known researchers answered yes than no
while amongst the non-known researchers more answered no than yes to this activity (Figure 4.3). A Chi-square test
revealed that these differences were significant (¥’ = 52.84, df = 1, P < .001). For the activity “write reports of
research results,” more known researchers answered yes than no, while amongst the non-known researchers more
answered no than yes to this activity (Figure 4.4). A Chi-square test revealed that these differences were significant
(¥'=53.09, df = 1, P < .001). These findings suggest that although many FWS employees participate in some kind
of research activity, those with a closer involvement in designing studies and describing the findings are more likely
to be the ones who are actively involved in publishing. These findings may also suggest that there exists in FWS a
cadre of employees who might best be described as principally conducting research.
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To cross-check this possibility, we asked both the known researchers and the other survey respondents
what percentage of their jobs involve research. Because these data were in the form of a proportion (percentage) we
graphed a box-plot of the distribution of the responses grouped by published versus non-published status in order to
check for unequal variances, which is a common problem with proportional data. The box-plots indicate differences
in the variances for the two groups. Therefore, all subsequent analyses using this percentage item were conducted
using Welch’s t-test (also known as t-test with unequal variances). The Welch’s test revealed that the known
researchers (mean = 31.12, SD = 26.04) reported a higher mean percentage of their work involving research than did
the other professional series employees (mean = 21.91, SD =23.95;¢, .- =28.75, P < .001). Those who had
published were more likely to report that they spend more time on research activities than were other employees
(For other differences between publishers and other survey respondents, see also Appendix 4C).

Similarly, we examined whether those who claimed involvement in any particular research activity were
associated with reporting a larger percentage of research in the job. The relationships between the percentage of the
job involving research and all of the 11 research activities were investigated using Welch’s t-test. For all but one
research activity, there was a relationship between claiming the research activity and the percentage of research in
the job. Those who claimed involvement in these items reported higher percentages of their jobs involving research
as compared to those who did not endorse these research activity items. Only the activity “supervise or coordinate
the efforts of other FWS employees who are engaged in one or more of the research activities listed above”, was not
related to the percentage of job involving research (Table 4.9). This finding also supports the notion that there is a
cadre of scientists in the FWS whose job it is to actually conduct research endeavors. To further investigate this
finding, the responses to the research activities were used to create two groups: (1) participants endorsing only the
“supervise or coordinate the efforts of other FWS employees who are engaged in one or more of the research
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activities” and (2) participants endorsing any of the other research activities, excluding the supervisory activity. The
first group of participants was considered “non-active researchers” and the second group was considered “active
researchers.” These groups were compared on general satisfaction with the FWS and on responses to an item that
measured respondents’ perceptions that they are expected to conduct research as part of their normal job duties. The
results indicated that active researchers were more likely to perceive that they are expected to conduct research as
part of their normal job duties (mean = 3.17) than non-active researchers (mean = 2.17; t,,, = -7.34, P < .001).
However, there was no group difference in level of satisfaction with working at the FWS, with regards to research
(t,,, = 0.42, ns). The mean level of satisfaction for the active researchers (mean = 3.12) was almost the same as the
mean level of satisfaction for the non-active researchers (mean = 3.16).

Table 4.9. Percentage of job involving research reported by individuals engaged in specific types of research activity.

Welch's t-test Significance Mean for group  Mean for group

Research activity results level answering answering

“no” “ves”
Test hypotheses that further the state of 1, o =172.65 P <.0001 16.64 37.30
scientific knowledge
Design methods of data collection for research 1,6 =209.23 P <.0001 13.88 34.53
projects
Write research project proposals I g =132.41 P <.0001 16.39 33.79
Analyze data (statistically or qualitatively) 1 ,=179.53 P <.0001 11.63 30.41
Write reports of research results t 4, =260.19 P <.0001 12.39 34.48
Collect data and use those data to evaluate Ly =25.22 P <.0001 19.26 27.74
particular management actions
Collect data and use those data to inform I, =119.38 P <.0001 13.86 30.08
managers or decision-makers who develop
plans or policies
Collect data and use those data to provide t,,=12.71 P <.0001 23.47 29.96
input to environmental impact statements
Use monitoring data to detect environmental f, ., =30.69 P <.0001 19.31 28.30
or ecological trends or causes of trends
Collaborate with individuals from other 1, g0 = 84.33 P <.0001 17.62 31.69
organizations (e.g., U.S. Geological Survey,
universities) on a research project where they
may be the Principal Investigator, but you
write some portion of the final research output
Supervise or coordinate the efforts of other 1 o0 = 1.44 P=23 23.92 25.86
FWS employees who are engaged in one or
more of the research activities listed above

Job Satisfaction and Likelihood to Seek Other Employment

We asked respondents: "How likely are you to begin looking for another job outside of the FWS in the next
six months, due to a lack of opportunity for research in the FWS?" The scores on this question were represented by a
Likert-type scale ranging from 1 = Completely Unlikely to 5 = Completely Likely. By assessing the number of
respondents who reported the intent to begin looking for another job outside of the FWS in the next six months due
to a lack of opportunity for research in the FWS, we hoped to explore the intensity of satisfaction or dissatisfaction
present. The survey findings indicate that most of the respondents were unlikely to have this intent, because 54.6%
(n = 529) answered that they were completely unlikely to begin looking for another job, 17.4% (n = 168) indicated
that they were somewhat unlikely to begin looking for another job, 12.3% (n = 119) answered that they were neither
unlikely nor likely to begin looking for another job, 9.5% (n = 92) indicated that they were somewhat likely to begin
looking for another job, and only 6.2% (n = 60) answered that they were completely likely to begin looking for
another job. The total number of respondents who answered this survey item represented 968 out of the 981
respondents who replied to Track 1.
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There were five items measuring job satisfaction on the survey (Table 4.8). We averaged these five
measures together to form a general satisfaction variable and calculated a Pearson’s Correlation Coefficient
between the general satisfaction variable and the item measuring the intent to look for another job. The results
indicate that as satisfaction increases, intent to look for another job decreases proportionately (r = -.42, P < .01).

Science Encouragement and Job Satisfaction

Is there is a relationship between being encouraged to conduct research and satisfaction working at the
FWS? Respondents used a five-point Likert-type scale (1 = Strongly Disagree to 5 = Strongly Agree) to answer
three items that measured encouragement to conduct research. The first item stated “my supervisor encourages me to
publish research,” the second item stated “I feel that the FWS encourages me to publish research,” and the third item
stated “I feel that the FWS encourages me to get involved in research.” An individual’s responses to these items
were averaged to form a general Encouraged to Conduct Research variable. To measure satisfaction, survey
respondents used a five-point Likert-type scale (1 = Completely Dissatisfied to 5 = Completely Satisfied) to indicate
their level of satisfaction (See Table 4.8 for a list of the items measuring satisfaction). An individual’s responses to
the five satisfaction measures were averaged to form a general Satisfaction with working at the FWS variable. A
Pearson’s correlation coefficient was calculated that indicated these two aggregate variables are positively correlated
(r=.47, P <.001). For the whole sample, encouragement to conduct research is associated with job satisfaction.

Table 4.10. Type of science open-ended question. Responses exceed the number of respondents because some entered more
than one type of research.

Type of research Number of responses (%)
Education, outreach 3 (0.02%)
Silvaculture 2 (0.02%)
Invertebrate monitoring, ecology 26 (2.1%)
No research 29 (2.3%)
Hydrology 36 (2.9%)
Population assessments 40 (3.2%)
Fire ecology, management 64 (5.1%)
Protocols, techniques, methods 70 (5.6%)
Other 89 (7.1%)
Contaminants 108 (8.7%)
Vertebrate monitoring 165 (13.2%)
Fish ecology, behavior, habitat 192 (15.4%)
Habitat and/or vegetation 207 (16.6%)
Wildlife ecology, behavior, habitat 217 (17.4%)
Total of all mentions 1248"

“Does not equal 100% due to rounding

Type of Research Engaged in by FWS Employees

We asked respondents to indicate the type of research that they are currently doing or in which they
recently had been involved. We compressed the narrative responses into 14 common categories (Table 4.10).
Almost half (49.4%) of the responses to this open-ended question were classified as fish and wildlife ecology,
habitat, or behavior. Monitoring accounted for 18.5% of all reported research types, if “population assessments” is
included in that category. Contaminants research accounted for 8.7% of responses to this question.

Impediments or Inducements to Research

It is evident from the answers to the Likert-type fixed response questions that respondents rated finances
and availability of time as important limits on their ability to conduct research. To learn more about the impediments
to research in the FWS we asked the question: “Is there any other information you would like to provide regarding
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the support, lack of support, obstacles, inducements, or resources at the FWS with regard to research?” A total of
415 respondents answered this question, which was available only to those who answered Track 1 of the survey
instrument. We condensed the open-ended answers, resulting in four general categories: Support, Lack of Support,
Obstacles, and Other (Table 4.11).

Table 4.11. Open-ended responses to the question: Is there any other information you would like to provide regarding the support,
lack of support, obstacles, inducements, or resources at the Fish and Wildlife Service with regard to research? (n=415)

Support’ 14% (57)  Lack of support” 45% (188)  Obstacles’ 74% (308) Other" 15% (63)

Technical 1%  Technical 13% Time 30%  Survey 7%

Resources 1%  Resources 4%  Funding 49%  Personal Experiences 4%

Internal 7%  Incentives 8%  Staff 11%  Miscellaneous 5%
Internal 26%  Credibility 35%

Political Influences 9%

“Totals more than 100% because respondents provided multiple responses.

Fourteen percent of those who provided an answer to this open-ended question remarked upon items we
categorized as “support” for research. About 1% (n = 5) indicated that technical support was important. A typical
respondent wrote: “The primary support that I get within the USFWS is one or two seasonal Biotech positions,
which is very valuable support.” Less than 1% (n = 3) said resources were important. A response typical of this
group was: “Recent additions to FWS library, on-line journals, and literature search [are] a Big plus for remote
refuges.” Internal support was mentioned by 7% of respondents to this question (n = 29), with a typical response
being “My supervisor, who is new, is supportive of research but past supervisors were not and in fact frowned on
research efforts.”

Forty-five percent of respondents to this question (n = 188) indicated that a lack of support was evident in
the FWS. Of these, 13% (n = 55) said that technical issues were a problem and a typical response along these lines
was “FWS does not actively support networking with their peers, participation in professional symposia and/or
conferences.” Only 4% (n = 18) of those who mentioned lack of support said that the problem was “resources” such
as the availability of literature and reference materials. A response typical of this category was as follows: “Better
access to web-based scientific journals and literature-reviewing databases would be an improvement.” We
categorized 8% (n = 18) as falling in the realm of incentives and advancement (e.g., “I am not going to get a
promotion by doing great science. There are few opportunities for field biologists to advance as biologists within the
FWS.”) Similarly, one respondent wrote that, “There should be more recognition for those biologists [who] publish
their results in peer reviewed publications than there currently is - perhaps grade increases.” We place 26% (n =
107) in the category of internal lack of support, which is typified by comments such as: “I am baffled at the lack of
support for research - this has been the single largest frustration in my career.”

Seventy-four percent (n = 308) were categorized as having remarked upon obstacles to conducting
research. Of these 30% (n = 123) mentioned time availability (See also Table 4.8) with comments such as this:
“Those that are involved with FWS research projects are rarely given adequate staff time to analyze and prepare
results. More often, staff time is being usurped by administrative reports and activities.” Another survey respondent
observed the following: “The required paperwork and daily demands to oversee on-the-ground management actions
make it very difficult to take time for reading current peer reviewed journals, and for data analysis and writing.”
Funding was mentioned as an obstacles by 49% (n = 205) of those who answered this question (See also Table 4.8).
Those who mentioned funding said things such as these: “The Fish and Wildlife Service should be granted more
capacity for research and should be funded to do so,” “I find it frustrating that we have little base-funding or time to
conduct baseline research so that we can make better and more informed management decisions.” Staffing was an
obstacle mentioned by 11% (n = 47). Some of those remarks included: “The greatest weakness in the refuge system
is the lack of biological staff that can spend the time necessary with research to give managers better information
with which to make decisions.” Another respondent said, “It's tough when you've never even been staffed at your
minimum staffing level, and then lose more positions through attrition, to even begin to think about research.”

An additional obstacle mentioned was political influences. Nine percent (n = 39) of respondents to this
question said something about this subject. A typical statement was: “To be very candid, the current political climate
does not seem to be conducive to Service scientists coming out with studies that contradict the current
administration's policies, or that contradict some special business interest's agenda.” The largest number of
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respondents in this grouping remarked upon the subject of credibility. Thirty-five percent (n = 145) expressed
thoughts about the need for sound science, feelings that the loss of research capability was detrimental to the FWS,
and that more research is needed. Respondents we placed in this category made statements such as these:

e Our credibility in the public arena suffers when we are not perceived as experts in our field. We need
to maintain active research in order to preserve our credibility and to (slowly) address important
management issues. We also need to continue research in order to maintain our creativity in the ways
in which we address management issues.

e Itis very frustrating for biologists to be judged or required to sustain their ideas and rationale under the
concept of "best scientific information available" when research appears not to be a priority for the
Field Offices and the biologists are not encouraged or supported to obtain data from research activities
about the resources.

e Itis my understanding that when the research capabilities of the FWS went to USGS in the mid 1990s,
our agency lost considerable conservation opportunities, research flexibility, and departmental
respect/integrity.

e This may have actually started when the national biological survey (precursor to BRD) was formed -
perhaps resulting in an unspoken mindset that Interior's best & brightest scientists were siphoned off
into that new agency. I think it has resulted in an unintended and unfortunate paradigm shift that there
are others (outside FWS) that ‘do science’ and we just apply it.

Fifteen percent (n = 63) of respondents remarked upon other subjects. These included the survey instrument
itself (7%; n = 27). Most of these comments were critical of some aspect of the questionnaire. Personal experience
accounted for another 4% (n = 18) of responses, with statements such as “My first position with the service was
100% research. My current position is largely management and I am trying to incorporate a research component.”
Finally, a grouping we labeled miscellaneous contained 5% (n = 19) of responses, including statements of this kind:
“I feel FWS should continue to foster research opportunities for tribal governments and Native organizations on
Refuges while maintaining a lead role, but should absolutely not consider contracting our research efforts to the
private sector.”

Discussion

Our findings suggest that research is a key component to working with employees of the FWS, and that
issues that cloud the scientific reputation of the FWS are likely to be strong negative motivators.

The purpose of the administration of the scaled-response survey instrument was to ascertain the attitudes
and perceptions of employees involved in research regarding the obstacles and opportunities for research at the
FWS. The items included on the survey instrument were chosen to address a number of questions about the
obstacles and opportunities for research at the FWS. The survey instrument was also intended to assess the nature of
research activity in which FWS employees have been engaged recently.

The results of the survey indicated that the majority of the survey respondents (76%) are involved in some
sort of research activity. Additionally, a large percentage of the respondents reported that the majority of their jobs
(75%) involve research. Most of the research in question is applied versus basic in nature; in fact, two of the
research activities that respondents reported engaging in most frequently were (1) using data to evaluate
management actions, and (2) using data to inform decision-makers. The survey results indicated that FWS
employees tend to report the results of their research most frequently at scientific symposia or in publications of the
FWS or other government agencies; however, at least 17% of the survey respondents said that they publish in peer-
reviewed scientific journals either frequently or always. The responses of the survey participants suggested that
FWS employees value scientific research, as the majority of the participants reported that they were likely to be
happier with their jobs at the FWS if there were greater research opportunities and unlikely to be happier with their
jobs if there were fewer research opportunities.

The survey instrument included items addressing the perceptions of management support for research at the
FWS. The respondents generally perceived a lack of management support for research. Their responses to the survey
items indicated that there is a perception that there is lack of a clear career path leading to advancement through
conducting research at the FWS. Respondents tended to feel that they cannot obtain the financial resources they
need to conduct research. Additionally, respondents tended to disagree with the statement that the FWS encourages
them to publish research. The respondents’ feelings were more neutral on the perception that their supervisors
encourage them to publish research and the perception that the FWS encourages them to get involved in research.
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The survey instrument included items addressing satisfaction with working at the FWS in regards to
research opportunities and obstacles, as well as respondents’ general satisfaction with their current positions at the
FWS. The respondents’ overall level of satisfaction with their current positions was high with 79% answering that
they were somewhat or completely satisfied with their current positions at the FWS. The survey participants tend to
be dissatisfied with the level of financial support they receive for research and with the amount of research time they
have, free from other commitments. Participants concern over financial support for research appears to be a
reoccurring theme from the survey data.

The data from the survey were used to assess whether known researchers are more likely to engage in
“basic” science research activities when compared to survey participants who were not predetermined to be
researchers. Testing hypotheses, designing research methods, writing research project proposals, and writing reports
of research results were considered basic science activities for the purpose of this study. For all of these basic
science activities, the percentage of respondents who reported engaging in the research activities was larger for the
group of participants who were known researchers than for participants who were not predetermined to be known
researchers.

The findings from the survey indicate that known researchers were more likely to report that a larger
percentage of their jobs involve research than the group of participants who were not predetermined to be
researchers. Additionally, the data suggest that all but one of the research activities listed on the survey (See Table
1), were associated with reporting that a large percentage of one’s job involves research. The only activity that this
relationship did not hold true for was supervising or coordinating the efforts of other FWS employees who are
engaged in research activity. Finally, the findings drawn from the survey indicate that respondents who felt
encouraged to conduct research, by either their supervisors or by the FWS, were more satisfied with their jobs and
with various aspects of their jobs related to research.
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Chapter 5

Conclusions

It is vitally important for FWS employees to be known as experts in the fields of fish and wildlife
conservation. It is also important for the FWS to have ready access to research-based information that can help
inform decision-making. Although the FWS can and does contract out for a great many studies, promoting an
internal culture to support and encourage in-house research activities remains an important consideration. In
commissioning this research, the Directorate of the FWS recognized that it would be to the advantage of the agency
to more fully understand its own research capacity.

To develop a clearer picture of the nature, extent, quality, and degree of management support available for
conducting research within the FWS, we completed investigations to:

1. identify organizational units within the FWS that may conduct research as a significant portion of their
unit mission;

2. identify positions in the FWS that may include, in whole or in part, a component of scientific research;
and

3. assess the attitudes of employees and managers about the obstacles and opportunities for scientific
research existing within the FWS.

We conclude that the FWS does possess some capacity to conduct research, and that the agency has been
measurably successful in doing so as part of its own programs and with its own employees. Although most of the
research work done in the FWS does not directly involve testing formal, explicitly stated hypotheses, the agency is
engaged in the formal gathering and systematic analysis of data.

As evidence for this finding we point to the 1,355 articles published by 496 different employees who were
employed by the FWS in professional series positions over the period 1995-2004. These employees represent 275
units located across the country that were involved in a wide variety of scientific activities. Given the obstacles to
conducting research that were reported by FWS employees, it is impressive that 1 out of 9 (11%) of professional
series employees had published during the nine-year span we investigated. A high proportion of this publication
activity can be accounted for in Wildlife Refuges and Fish Hatcheries (34%).

However, the public face of the FWS does not reflect the intensity or diversity of this research activity. Our
review of public documents suggests that because the agency does not consistently underscore its science
commitment, it is difficult to develop a sense that science is an important part of the FWS’s management
philosophy. An inescapable fact is that a person reviewing web pages or fact sheets would have a very different
impression of the research capacity of the FWS, depending on which of these documents was examined. This might
be described as an inconsistency in how the FWS portrays itself, perhaps due to the lack of a formal policy regarding
presentation of research activities.

That inconsistency was evident in our discussions with regional personnel managers. Many of them
expressed surprise to learn that any positions in their region were classified as function code 11 (meaning involved
in research). When we pressed the personnel officers to verify the accuracy of these classifications they judged the
majority of these classifications to be inaccurate in every FWS region. One thing the personnel officers agreed about
is that there is no policy about using the Research Grade Evaluation Guide (RGEG) to classify FWS personnel.

In fact, the personnel officers were skeptical that researchers could be identified through either review of
position descriptions or the examination of the official personnel databases. Although 62% of respondents to our
survey thought their individual position descriptions were accurate, the personnel officers were basically correct
about issues of standardization and accuracy of position descriptions. The manner in which the research
characteristics of position descriptions are written varies considerably across regions.

When we looked simply at the presence/absence, frequency, or sum of keywords related to research and
compared position descriptions to publication status, we could identify some keywords that distinguish between
people who have published from those who have not published. However, this was only true for some regions.
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Moreover, the keywords that distinguish between publishers and non-publishers differ from region to region. On one
hand, evaluation of the surface level content of the position descriptions (i.e., keywords) is likely to be an unreliable
method for identifying positions involved in conducting research. On the other hand, a catalog of keywords suitable
for use in preparing research-oriented position descriptions might be helpful in closing this gap.

We know from the data on number of publications, number of organizational units conducting research,
number of people who have published, and ratio of publishers to non-publishers, that FWS employees are capable of
conducting research. When we examined position descriptions beyond mere keywords we found that the most
frequent categories of capability were knowledge, skill, and ability for research methods and data analysis; the next
most frequently mentioned category was application of research information to management actions. These two
categories were followed by additional research-related categories such as designing studies and collecting data,
which suggests that the FWS may wish to focus on enhancing employee skills to either perform these tasks or work
effectively with those who do. It is encouraging to note that the majority of position descriptions containing research
language were concentrated at GS grades 11, 12, and 13. Because of the importance of encouraging a science culture
in the FWS, it might be quite advantageous to rework position descriptions systematically across the agency so that
the research component is directly evident.

If the FWS looks a bit inconsistent about its research capacity as seen through the eyes of its public
documents and personnel records, how does it appear to its own employees? If we were to judge from the answers
given to the open-ended questions on our survey instrument, the answer is that many employees are concerned about
the FWS’s reputation for science and want to see that reputation enhanced. Fifty-two percent of those who answered
the final open-ended question addressed this general issue. It is certainly evident from those responses that there is a
group of employees who are somewhat cynical in their attitudes about whether or not the FWS can become the
strong research-based organization they wish it were.

We designed the survey to answer several questions: (1) What is the nature of current research assignments
in the FWS? (2) What resources are available for research studies? (3) How are research results reported? (4) How
are research products used by managers? and (5) what are the obstacles and opportunities for conducting research?
First, we examined the nature of the research and found that employees report participating in a wide range of
research-related activities. The majority of this sample of FWS employees reported that they engage in some sort of
research activity. Almost 54% said they analyze data, more than half (52%) collect and use data to inform managers
or decision-makers, and a majority (51%) collect and use data to evaluate particular management actions. It is
interesting to note that 38% of respondents said that at least three-quarters of their job involve conducting research.
The research in which employees are involved includes almost half working in fish and wildlife ecology, habitat or
behavior, 19% in monitoring, and about 9% in contaminants. In short, there is a sizeable group within the agency
that understands itself to be part of a research community, research assignments appear to be rather practical in
nature, and studies focus on issues of direct practical concern to the FWS.

Second, what resources are available for research studies? Overall, the results indicate that the majority of
survey respondents disagreed that there is adequate management support for research at the FWS. Feelings of lack
of support were expressed most strongly on measures of career opportunities (“There is a clear career path leading to
advancement for me through conducting research’ [mean = 2.12]) and obtaining “financial resources that are
necessary to conduct research from FWS funds” (mean = 2.21). Survey respondents were nearly neutral about
management support in the form of supervisory (mean = 2.97) and agency encouragement (mean = 3.05) to be
involved in research.

Third, how are research results reported? We found more than 1,300 publications from FWS employees,
and respondents reported that they publish only infrequently in the peer reviewed literature. The most frequent
methods for reporting research results were through symposia or conferences, or in the publications of other
government agencies. These types of publications would not have been discoverable through a search of the Web of
Science.

Fourth, how are research products used by managers? Managers who answered our survey instrument
indicated that almost 85% (n = 312) use the results of others’ research studies in the course of their work (Neilson
and others, 2005). In a question that asked respondents to prioritize their sources of information, an average of 25%
(n =235) reported that they relied on scientific journals. A similar average percentage relied on “colleagues within
the FWS” (23%; n = 270). Conferences (13%; n = 208), the Internet (18%; n = 204), personal contacts (16%; n =
216), colleagues in other agencies (18%; n = 257) and reports of other agencies (16%; n = 211) made up other items
on the priority list. Open media sources such as newspapers and TV received the lowest average ranking at 7% (n =
119) (Neilson and others, 2005).
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Fifth, what are the obstacles and opportunities for conducting research? Respondents rated finances and
availability of time as important limits on their ability to conduct research. To learn more about the impediments to
research, we asked the question: “Is there any other information you would like to provide regarding the support,
lack of support, obstacles, inducements, or resources at the FWS with regard to research?” A total of 415
respondents answered this question, which was available only to those who classified themselves as involved in
research. We condensed the open-ended answers, resulting in 74% (n = 308) who remarked upon obstacles to
conducting research. Of these 30% (n = 123) mentioned time availability.

Finally, we examined the value of science to FWS employees and employee satisfaction. Few told us they
were planning to leave the FWS. Rather, employees indicated a high value for science. By and large, they came into
the FWS expecting to do some research and would feel more satisfied if their current positions included more
research and science-based activities. Overall, respondents tend to be somewhat satisfied with their current positions
in the FWS, nearly neutral about the level of encouragement to do research they receive from supervisors, and
neutral about the weight given to research as part of their individual performance evaluations. Respondents
expressed far less satisfaction with the level of financial support they receive for research and with the amount of
time they have to do research.
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Appendix 2A. Organizational Units that Conduct Research

Published

Region Authors Org Unit Website Notes
Aquatic Animal Drug Appr.
9 3 .
Partnership
9 2 Division of Bird Habitat
Initiatives
Division of Environmental
9 2 .
Quality
Division of Fish and Wildlife
9 2 Management and Habitat
Restoration
Research Links point to
9 2% Division of Migratory Bird http://migratorybirds.fws.gov Patuxeynt Wildlife Research
Management Center's web page and
"monitoring efforts"
9 4 Division of Natural Resources
Division of the National Fish
9 1
Hatchery System
Division of Environmental
9 1 .
Quality
9 1 ECON
National Conservation Training
9 4
Center
9 4 National Forensic Laboratory
National Wetlands Inventory Wetlands M.app °r - Meta data
9 1 Center (in cooperation with the
National Map and USGS)
9 1 National Wildlife Refuges
Office of Conservation and
9 2 R
Classification
Patuxent Analytical Control
9 1 -
Facility
14 55 55
In the 1980 establishing act
forming the Alaska Maritime
National Wildlife Refuge, the
U.S. Congress mandated that
this refuge conduct national
and international scientific
research on marine resources -
We use information from
inventorying and monitoring
7 5 Alaska Maritime National http://alaska.fws.gov/nwr/akma | to pose questions such as

Wildlife Refuge

r/index.htm

"what is causing an observed
change?" Thus, we can direct
our research and special
studies to learn more about
marine and island ecosystem
processes, the interaction
among species, and the
ecology of little-known
species that are found only
here (endemics).
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Published

Region Authors Org Unit Website Notes
7 | Alaska Migratory Bird Co-
Management
Partial bibliography of
Arctic National Wildlife http://alaska.fws.gov/nwr/arctic scientific research condgcted
7 4 Refuge Jindex htm on the Refuge by U.S. Fish
and Wildlife Service
biologists and others
various projects representing
7 5 Conservation Genetics Lab "first steps" toward genetic
identification
From "science" web page:
"Science is the foundation for
the work of the Service, In our
commitment to quality
7 4 Division of Fisheries and science, we strive to ask the
Habitat Conservation right questions, base our work
on accepted scientific
principles, and seek
independent peer review, and
publish our results.
7 6 Division of Marine Mammals "research" publication listing
Management
identify "monitor," "determine
7 3 Division of Migratory Birds effects," "obtain information
Management from subsistence harvesting
by Alaska Natives"
7 2 Division of Natural Resources
7 | Division of Visitor Services
and Communications
The scientific activities we
conduct are diverse, ranging
from basic inventories of fish
and wildlife species on remote
7 4 Fish and Wildlife Field Office National Wildlife Refuge
Anchorage, AK lands, to population
monitoring of select wildlife
species, to applied research to
help us make management
decisions.
Radio telemetry is one
example of research methods
Fish and Wildlife Field Office that yield new information
7 1 . about species that will be used
Fairbanks, AK .
for more effective
management of the population
and its habitats.
7 4 Fish and Wildlife Field Office
Fairbanks, AK
7 2 Fish and Wildlife Field Office
Juneau, AK
Refuge purpose: (iv) to
Kenai National Wildlife http://alaska.fws.gov/nwr/kenai provide opportumtle?s for
7 2 research, interpretations,

Refuge

/index.htm

environmental education, and
land management training;
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Published

Region Authors Org Unit Website Notes
The Refuge also sponsors and
conducts basic and applied
Kodiak National Wildlife http://alaska.fws.gov/nwr/kodia | research projects, develop
7 1 . o
Refuge k/index.htm monitoring methods, and
evaluate management
strategies.
7 1 Koyukuk/ Nowitna National http://alaska.fws.gov/nwr/koyu
Wildlife Refuge kuk/index.htm
Non-game Migratory Bird
7 5
Management
Science is the backbone of the
Fish and Wildlife Service.
Quality scientific projects are
the underpinning of good
management and decision-
making. Fish and Wildlife
7 1 Office of the Regional Director Service employees in the
various programs and field
offices in Alaska are engaged
in a wide variety of scientific
projects to meet our
stewardship and conservation
missions.
7 | Selawik National Wildlife http://alaska.fws.gov/nwr/selaw Biological proiects
Refuge ik/index.htm gical proj
Tetlin National Wildlife http://alaska.fws.gov/nwr/tetlin/ . . .
7 1 . Biological projects
Refuge index.htm
7 4 Yukon Delta National Wildlife | http://alaska.fws.gov/nwr/yuko
Refuge ndelta/index.htm
22 63 64 8
The Center maintains
http://bozemanfishhealth.fws.g e§p§n1.se n ss:veral laboratory
disciplines: virology,
6 1 Bozeman Fish Health Center ov/ or bacteriology, parasitology
http://fisheries.fws.gov/FTC/FT . . . ’
histology, epidemiology,
Cbzmn.htm
pathology, and molecular
biology.
"The Center maintains
expertise in several laboratory
Bozeman Fish Technology http://bozemanfishtech. d1501pl.1nes: v1rolog>/ ’
6 1 bacteriology, parasitology,
Center fws.gov/ . . .
histology, epidemiology,
pathology, and molecular
biology."
6 | C M Russel National Wildlife http://cmr fws. gov/
Refuge
6 2 Colorado Fish and Wildlife http://www.r6.fws.gov/fisheries
Management Assistance Office | /co/colorado_fwmao.htm
6 3 Colorado River Fishery Project | http:/grandjunctionfishandwild

Grand Junction, CO

life.fws.gov/)
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Published

Region Authors Org Unit Website Notes
Project activities include
basin-wide monitoring
programs for the endangered
fishes and their habitats,
management-oriented research
6 2 Colorado River Fishery Project | http://vernalfishandwildlife.fws | activities, instream flow
Vernal, UT .gov/ assessments and
recommendations, database
management and data
analyses, and experimental
population augmentation and
restoration programs
http://mountain-
6 2 Des Lacs National Wildlife prairie.fws.gov/dslcomplex/desl
Refuge acs.htm OR
http://deslacs.fws.gov/dsl.htm
6 1 Division of Bird Habitat
Conservation Initiatives
6 1 Division of Federal Aid
6 4 Division of Migratory Birds
6 5 Ecological Services Field
Office Cheyenne, WY
6 1 Ecological Services Field
Office Grand Junction, CO
6 5 g?gﬁ:gg;l}ei:vl\l;? Field http://montanafieldoffice.fws.gov/
6 ) Ecological Services Field
Office Pierre, SD
6 ’ Ecological Services Field
Office Salt Lake City, UT
6 1 Ennis National Fish Hatchery http://ennis.fws.gov/
6 1 Ft. Niobrara National Wildlife http:/fortniobrara.fws.gov/
Refuge
6 1 g::/cllrllzrl}’/omt National Fish http://gavinspoint.fws.gov/
Conducting research and
. ‘ o http://mountain- management activities leading
6 | Great Plains Fish and Wildlife prairie.fws. gov/ereatplains/resp to the recovery of Federally
Management Assistance Office e listed threatened and
onsibilities.html .
endangered species such as
pallid sturgeon.
http://mountain-
6 2 Grizzly Bear Recovery Office prairie.fws.gov/species/mamma
Is/grizzly/
6 4 Habitat and Population
Evaluation Team, Bismarck
6 1 i&gﬁﬁ?jﬁgﬁ;ganonal http://jclarksalyer.fws.gov/
6 4 Kansas Field Office
6 1 K].'ﬂrr? Waterfowl Management http://kulmwetlands.fws.gov/
District
6 | Lostwood National Wildlife http:/lostwood.fws.gov/
Refuge
6 1 \I\éflddlﬁ }EeR];alelj;eNatlonal http://medicinelake.fws.gov/ White Pelican research
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Published

Region Authors Org Unit Website Notes
6 | Missouri River Coordinator
Office
MI.SSO'UI‘I River Fish and http://missouririverfishandwildl
6 1 Wildlife Management ife.fws.gov/
Assistance Office S
We conduct detailed
investigations of fish
entrainment in the Saint Mary
Canal. These studies are
aimed at estimating the
density, species composition,
and timing (diel and seasonal)
of fish entrained in the canal
and determining the efficacy
of an electric fish barrier
installed at the canal
6 | Montana FWMAO headgates. Entrainment nets
installed on the headgates are
operated periodically during
the irrigation season (April-
September). At the end of the
season, after the canal
headgates are closed and the
canal is drained, netting
surveys are also conducted in
isolated canal pools. Native
fish that are encountered are
released back into the St.
Mary River.
6 | Montana Native Fish
Coordinator
6 1 National Black-Footed Ferret http://southdakotafieldoffice.fw
Conservation Center s.gov/FERRET.HTM
http://nationalelkrefuge.fws.g
6 1 National Elk Refuge http://nationalelkrefuge.fws.gov | ov/NERResearch&Science.ht
ml
6 1 Ouray National Fish Hatchery http://ourayhatchery.fws.gov/
6 | Rainwater Basin Wetland
Management District
6 1 RO National Wildlife Refuge
Systems
Beginning this spring,
biologists at RMA will be
6 1 Rocky Mountain Arsenal http://rockymountainarsenal.fws.gov g‘?ﬁﬁ:ﬁj?ﬁ l(i)t;;nai l\p;[;rlteoi‘nd
National Wildlife Refuge ' D .
an on-going study to
determine why the deer herds
are producing fewer fawns.
Roosevelt Fish and Wildlife
6 1 Management Assistance
Office, UT
6 1 South Dakota Partners for Fish

and Wildlife
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Published

Region Authors Org Unit Website Notes
In 1979, the U. S. Fish and
Wildlife Service's Colorado
River Fisheries Project began
coordinating research on
Upper Colorado River endangered fish. These early
6 2 Endangered Fish Recovery http://coloradoriverrecovery.fws.gov | research projects provided
Program background information
necessary to guide current
research studies.
(http://coloradoriverrecovery.f
ws.gov/Crrpres.)
6 1 Xzilcjl};r(}:/lty National Fish http://valleycity.fws.gov/
40 66 64 24
5 ’ ARD Ecological Services http://nprtheast.fws.gov/ecologi
calservices/
5 3 ARD Fisheries
5 | Canaan Valley National
Wildlife Refuge
5 4 Chesapeake Bay Field Office http://www.fws.gov/chesapeakebay
5 2 Division of Federal Aid http://www.fws.gov/rSfedaid/
5 1 Division of Migratory Birds
5 1 Eastern Shore of Virginia
National Wildlife Refuge
5 1 Gulf of Maine Project
5 1 Connecticut River Coord.
Assists in the development of
management strategies
. through assessment and
5 8 FR Lamar Fish Tech Center http:/northeast.fws.gov/fishery applifd research to support the
center/ . .
protection of wild stocks and
recovery of threatened and
endangered species.
5 1 FR Lower Great Lakes Fishery
Resource Office
5 1 Great Dismal Swamp National
Wildlife Refuge
5 1 Gulf of Maine Coastal Program
5 3 Lake Champlain Fish and
Wildlife Resource Office
Long Island National Wildlife
5 1
Refuge Complex
The LGLFRO coordinates the
Northeast Region ANS
Lower Great Lakes Fishery Program, which igclufi s four
5 2 . components: monitoring,
Resource Office .
research, education, and
technical assistance and
coordination.
5 ) Maine Ecological Services
Field Office
Maine Fisheries Program
5 1
Complex
5 2 Maryland Fishery Resource

Office
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Published

Region Authors Org Unit Website Notes
5 4 New England Field Office
5 2 New Jersey Field Office
5 2 New York Field Office
5 | Ohio River Islands National
Wildlife Refuge
5 1 Pennsylvania Field Office
Pittsford National Fish
5 1
Hatchery
5 | Potomac River National
Wildlife Refuge
Prime Hook National Wildlife
5 3
Refuge
5 1 R. Cronin National Salmon
Station
5 1 Regional Biologist-North
5 1 RO - ES
Blackwater National Wildlife
5 1
Refuge
5 1 Susquehanna River
Coordinator
5 2 Virginia Field Office
5 | Virginia Fisheries Coordinator
Office
34 61
The Refuge encourages
outside entities to propose
wildlife research projects on
Alligator River National . . Ref.uge lands. Selec_t ed
4 2 oo http://alligatorriver.fws.gov/ projects must benefit the
Wildlife Refuge .
Refuge, as well as provide
needed information on
wildlife populations or
habitats.
4 1 ARD Ecological Services http://www.fws.gov/southeast/es/
Bear's Bluff National Fish
4 1
Hatchery
4 1 Cat Island National Wildlife http://www.fws.gov/southeast/c
Refuge atisland/index.html
4 1 Division of Migratory Birds
4 | Ecological Services Ashville,
NC
Ecological Services Boqueron,
4 3
PR
Ecological Services Charlston,
4 2
SC
Ecological Services Clemson,
4 1
SC
4 | Ecological Services Conway,
AR
4 ) Ecological Services Daphne,
AL
4 1 Ecological Services Field
Office Athens, GA
4 4 Ecological Services Field

Office Panama City, FL
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Region Authors Org Unit Website Notes
Ecological Services Frankfort,
4 1 KY
4 4 Ecological Services Jackson,
MS
4 ’ Ecological Services
Jacksonville, FL
4 1 Ecological Services Lafayette,
LA
4 2 Ecological Services Raleigh,
NC
4 ) Ecological Services Vero
Beach, FL
Research is a major activity
Florida Panther National http://floridapanther.fws.gov/in on the refuge and most‘of this
4 1 S work focuses on prescribed
Wildlife Refuge dex.html . ..
fire and its impacts to refuge
resources.
4 1 FWE_PAPR
4 1 Lacassine National Wildlife http://lacassine.fws.gov/index.htm
Refuge
4 | Lower Mississippi River
Fisheries Coordination Office
4 1 Lower Suwannee River
National Wildlife Refuge
Research: Scientific research,
investigations and monitoring
projects on the refuge help us
to answer the what and why
questions about the
Everglades-both the wildlife
and their habitats. Projects
Loxahatchee National Wildlife | http://loxahatchee.fws.gov/hom such as alligator surveys help
4 1 us understand how many
Refuge e/default.asp .
alligators there are, how
productive they are and how
they relate to the world around
them. Studies on tree islands
help us to learn their
importance to wildlife and
how changes in water
management may affect them.
4 | Mississippi Sandhill Crane http://mississippisandhillcrane.f
National Wildlife Refuge ws.gov/
Management tool: Deer
management as an endangered
species, including medical and
rehabilitation, habitat
4 ) National Key Deer National http://nationalkeydeer.fws.gov// | restoration and enhancement,
Wildlife Refuge index.html routine herd health monitoring
and population checks, and
research on population
density, behavior and
migration patterns.
4 2 National Wildlife Refuge

System
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Region Authors Org Unit Website Notes
North Louisiana Refuges http://northlouisiana.fws.gov/in
4 1
Complex dex.html
4 4 Noxubee National Wildlife http://noxubee.fws.gov/
Refuge
4 1 Okefenokee National Wildlife http://www.fws.gov/okefenokee/
Refuge
4 5 Panama City Fishery Resource
Office, FL
Sabine National Wildlife o
4 1 http://www.fws.gov/sabine/index.html
Refuge
Mississippi Sandhill Crane http://mississippisandhillcrane.f m cooperatlpn Wlth USGS
4 1 . g Patuxent Wildlife Research
National Wildlife Refuge ws.gov/
Center
4 2 Savannah Coastal Refuges
4 | SE Louisiana Refuges thP://www.fws. gov/southeastlo
uisiana/
4 1 St. Marks National Wildlife http://www.fws.gov/saintmarks/
Refuge
Tennessee National Wildlife
4 1 http://www.fws.gov/tennesseerefuge/
Refuge
Warm Springs Fish Health
4 2
Center
4 1 Warm Springs Fish
Technology Center
4 | Wildlife Habitat and http:/fisheries.fws.gov/FTC/FT
Management Office Auburn Cwarms.htm
41 66
Agassiz National Wildlife . . Refuge Objective #6
3 2 Refuge http://midwest.fws.gov/agassiz/ | Conduct Research”
Alpena Fishery Resources .
3 1 Office http://midwest.fws.gov/alpena/
3 2 ARD Ecological Services
3 | Ashland Fishery Resources http://midwest.fws.gov/ashland/
Office Mission.html
Ball State professor Dr.
Kamal Islaam and graduate
student Kirk Roth and the
Big Oaks National Wildlife http://midwest.fws.gov/bigoaks refuge staff are conc.luctmg a
3 1 . 2-year study on habitat
Refuge /bonwrintro.htmR . .
selection and reproductive
success of cerulean warblers
at Big Oaks National Wildlife
Refuge
3 1 Car.tervﬂle Fishery Resources http://midwest.fws.gov/Carterville/
Office
3 | Division of Bird Habitat
Initiatives
Driftless Area National . .
3 1 Wildlife Refuge http://midwest.fws.gov/Driftless/
Develop biotic indicators and
3 3 Ecological Services Field http://midwest.fws.gov/Bloomi | status of coastal wetlands

Office Bloomington, IN

ngton/

within the entire Great Lakes
system
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Region Authors Org Unit Website Notes
Apply problem-solving
Ecological Services Field . ) ?mmde to natura.l resource
3 3 Office East Lansine. MI http://midwest.fws.gov/EastLansing/ issues of federal interest in
& Michigan and the Great Lakes
ecosystem
Ecological Services Field .
3 2 Office Green Bay, WI http://midwest.fws.gov/GreenBay
RIFO compiled an annotated
bibliography of threatened and
endangered species for the
Corps of Engineers
. . . Navigation expansion study. -
3 2 Eco_loglcal Services Field http://midwest.fws.gov/RockIsland/ | RIFO led the development of
Office Rock Island, IL . .
habitat based evaluations
using Habitat Evaluation
Procedure for site specific
habitat assessment studies at
locks and dams.
3 | Ecological Services
Reynoldsburg, OH
Investigate, prevent and
. . . remediate effects of toxic
Ecological Services Twin . . e . .. .
3 1 o http://midwest.fws.gov/TwinCities/ | pollution to maximize quality
Cities, MN . .
habitat for Service trust
species
Investigate and remediate
effects on environment
3 1 ES - Columbia, MO http://midwest.fws.gov/ColumbiaES/ | contaminants on fish and
wildlife and coordinate
restoration of trust resources
3 1 Genoa National Fish Hatchery http://midwest.fws.gov/Genoa/
Green Bay Fishery Resources http://midwest.fws.gov/GreenB
3 3 . -
Office ayFisheries/
3 1 La Crosse District
Research projects on
. http://midwest.fws.gov/LaCross | parasitological, viral and
3 ! LaCrosse Fish Health Center eFishHealthCenter bacteriological fish disease
agents
LaCrosse Fishery Resources http://midwest.fws.gov/LaCross
3 3 . S
Office eFisheries/
Activity Highlights: Develop
3 3 Ludington Biostation http://midwest.fws.gov/Ludington/ and implement enhanced
lamprey control techniques
3 1 Mark Twain National Wildlife http://midwest.fws.gov/marktwain/
Refuge
3 16 Marquette Biological Station http://midwest.fws.gov/Marquette/
3 1 Migratory Birds and State http://www.rl.fws.gov/mbsp/
Programs
Pendills Creek National Fish http://midwest.fws.gov/Pendills
3 1
Hatchery Creek/
3 1 Regional Director Region 3
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Region Authors Org Unit Website Notes
Services the Fish Health
Center provides include fish
disease diagnostics, inspection
and certification of disease
presence in production
facilities, confirmation of
3 1 Regional Office-Fisheries http://midwest.fws.gov/Fisheries/ | specific fish pathogens from
other health labs, applied
research, technical
information exchange and fish
health management training
for the people who work
directly with fish production.
Seney National Wildlife s
3 1 Refuge http://midwest.fws.gov/seney/
3 1 Tamarac National Wildlife http://midwest.fws.gov/Tamarac/
Refuge
Upper Mississippi River .
3 1 National Fish and Wildlife hutp://midwest.fws.gov/Upper
MississippiRiver/
Refuge
30 59 55
2 1 ARD Ecological Services http://itw2es.fws.gov/
Arizona Ecological Services o
2 4 Field Office http://arizonaes.fws.gov/
’ 2 Arizona Fishery Resource
Office Flagstaff, AZ
Bosque Del Apache National http://www.fws.gov/soutl.lwest/
2 1 1 refuges/newmex/bosque/index.
Wildlife Refuge
html
. S http://www.fws.gov/southwest/
2 1 Deep Fork National Wildlife refuges/oklahoma/deep%?20fork
Refuge .
/index.html
’ | Dexter National Fish Hatchery | http://fisheries.fws.gov/FTC/FT
and Technology Center Cdexter.htm
2 3 Division of Migratory Birds
’ | Ecological Services Austin, TX http://ifw2es.fws.gov/TexasOffi
ces.cfm
Ecological Services Field ) .
2 1 Office Arlington http://www.fws.gov/arlingtontexas/
’ 2 Ecological Services Field http://iftw2es.fws.gov/CorpusCh
Office Corpus Christi, TX ristiTexas/
’ 1 Ecological Services Field
Office Houston, TX
’ | Fishery Resource Office
Parker, AZ
’ 2 Laguna Atascosa National http://www.fws.gov/southwest/
Wildlife Refuge refuges/texas/laguna.html
’ 2 Lower Rio Grande Valley http://www.fws.gov/southwest/
National Wildlife Refuge refuges/texas/lrgv.html
’ | McFaddin National Wildlife http://www.fws.gov/southwest/refu
Refuge ges/texas/mcfaddin/index.html
Mescalero National Fish
2 1
Hatchery
’ 2 Mora National Fish Hatchery http://fisheries.fws.gov/FTC/FT

Cdexter.htm
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Region Authors Org Unit Website Notes
’ 3 New Mexico Ecological
Services Field Office
’ 2 New Mexico Fishery
Resources Office
2 4 l?ilzllzhggﬁcf"(’logmal Services | i pu/iifw2es.fws.gov/OKlahoma/
Ozark Plateau National http://www.fws.gov/southwest/refu
2 1 o i
Wildlife Refuge ges/oklahoma/ozark/index.html
’ | San Bernardino/Leslie Canyon | http://www.fws.gov/southwest/
National Wildlife Refuge refuges/arizona/sanb.html
Conduct research on life
San Marcos National Fish http://fisheries.fws.gov/FTC/FT histqry, ecological .
2 3 Hatchery and Technology requirements, genetics, and
Csanmrs.htm
Center culture - Conduct research on
restocking refugium species
2 1 Service Aviation Manager
Sevilleta NWR is managed
Sevilleta National Wildlife primarily as a research area,
2 1 .
Refuge and is closed to most
recreational uses.
Willow Beach National Fish
2 |
Hatchery
27 44 43
The major emphases of the
Center is applied research
Abernathy Salmon Fish . . (Conduct applied research
! 6 Technoloéy Center hitp://pacific.fws. gov/afte studies at I\?ziional Fish
Hatcheries to examine effects
of natural rearing practices.)
1 2 Arcata Fish and Wildlife Office | http://arcata.fws.gov/
| ) Big Island National Wildlife http://www.fws.gov/pacific/pacifici
Refuge Complex slands/wnwr/bignwrindex.html
1 4 CA/NV Fish Health Center
1 2 CA/NV Operations Office
1 9 Carlsbad Fish and Wildlife http://www.fws.gov/pacific/carlsbad/
Office ’ o
Coleman National Fish
1 1
Hatchery
The CRFPO also provides for
science-based management of
aquatic resources on federal
and tribal lands in the area
from the Columbia River
mouth upstream - conducts
Columbia River Fisheries . interagency research - The
! 6 Program Office hitp://columbiariver.fws.gov/ CAT-"gFean}ll may also provide
guidance on experimental
design, modeling and analysis
for FWS research and
monitoring projects
(http://columbiariver.fws.gov/
programs.htm)
| | Colusa National Wildlife http://www.fws.gov/pacific/sacra
Refuge mentovalleyrefuges/colusa.htm
1 1 Division of Engineering
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| | Division of Migratory Bird
Management
| ) Division of Migratory Birds
and Habitat Programs
| 6 Ecological Services Field
Office Pacific Islands
1 2 Environmental Contaminants
The Monument supports a
variety of approved research,
survey and inventory projects.
Current research subjects
Hanford Reach National anluf:l.burro.wmg owls, d
1 1 Monument/Saddle Mountain http://hanfordreach.fws.gov/ ut.te 15, mlgratory an
NWR res1de.nt. songbirds, .
amphibians and reptiles,
invasive species, microbiotic
crust, migratory waterfowl,
salmonid and riverine species,
and shrub-steppe restoration.
1 1 \I—;fliigﬁ?ldft{zi};gatlonal http://pacific.fws.gov/humboldtbay/
The Idaho Fish Health Center
(IFHC) is co-located with
Dworshak National Fish
1 1 Idaho Fish Health Center http://idfishhealth.fws.gov/ Hatchery
(http://idfishhealth.fws.gov/re
search.htm - Skin
Reflectance)
1 4 Idaho Fishery Resource Office | http://idahofro.fws.gov/
Kauai National Wildlife ht.tp.://www.fws.gov/pcflcifi?/pac
1 1 ificislands/wnwr/kauainwrinde
Refuge Complex
x.html
1 1 \1;13311?;: gg;;zggggﬁix http://klamathbasinrefuges.fws.gov/
| | Klamath Falls Fish and
Wildlife Office
| | Kooskia National Fish
Hatchery
| | Kootenai National Wildlife
Refuge
| | Lahontan National Fish
Hatchery
| | Leavenworth National Fish http://leavenworth.fws.gov/proj
Hatchery Complex ects.htm
1 2 Little White Salmon/ Willard
National Fish Health Center
1 1 Malheur National Wildlife http://malheur.fws.gov/
Refuge
| | Nevada Fish and Wildlife
Office
1 2 gg?lzzlgoljnagigzal Wildlife http://nisqually.fws.gov/
1 | Oahu National Wildlife Refuge http://www.fws.gov/pficiﬁc/pacifici
slands/wnwr/oahunwrindex.html
1 1 Olympia Fish Hatchery Center | http://olympiafishhealth.fws.gov/ Provides technical services
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| | Oregon Coast National http://www.fws.gov/pacific/ore
Wildlife Refuge Complex goncoast/
1 3 8;;%: Zn Fish and Wildlife http://oregonfwo.fws.gov/
| 3 Pacific Islands National http://www.fws.gov/pacific/pac
Wildlife Refuge Complex ificislands/
| | Red Bluff Fish and Wildlife
Office
| | Ruby Lake National Wildlife http://pacific.fws.gov/refuges/fi
Refuge eld/NV_rubylk.htm
1 9 Sacramento Fish and Wildlife
Office
Research is encouraged, and
staff is involved with
initiating and conducting
studies that have direct
Sacramento National Wildlife http://www.tws.gov/pacific/sacra applications to ma}nagement.
! 2 Refuge Complex mentovalleyrefuges/index.htm Recent examples include
’ studies on the effects of
mosquito abatement activities
on refuge biota, giant garter
snake ecology, and causes of
avian cholera outbreaks.
1 1 San Diego National Wildlife http://www.fws.gov/pacific/san
Refuge Complex diegorefuges/south_bay.htm
1 1 San Francisco Bay National
Wildlife Refuge Complex
| 2 SE Idaho National Wildlife http://pacific.fws.gov/refuges/fi
Refuge Complex eld/ID_seid.htm
1 2 Sheldon Hart National Wildlife http://sheldon-hartmtn.fws.gov/
Refuge
| ) Snake River Basin Fish and
Wildlife Office
Stillwater National Wildlife
1 1
Refuge
1 1 (S)tfof(i:(lion Fish and Wildlife http://www.delta.dfg.ca.gov/usfws/
1 5 \Lilrﬁjcfli fg (él;glcbga Fish and Provides technical services
| | Ventura Fish and Wildlife
Office
| | Washington Maritime National
Wildlife Refuge Complex
| 6 Western Washington Fish and
Wildlife Office
1 1 x&g‘g) in“;’g Wildlife http://willapa. fws.gov/
1 1 Yreka Fish and Wildlife Office
50 112
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Appendix 3A. Regional Appendices

All FWS

Latent Content Analysis Results

Total number of position descriptions (PDs) coded for FWS = 244
Number of PDs from published individuals = 125
Number of PDs from non published individuals = 119

Percentages are rounded and may not total 100.

Publication Status

Each coding category was analyzed using a Chi-square, Fisher’s exact test when necessary due to
sparseness, to determine if the category related to whether or not a person had published. Significant (at p < .05)
results were found for the following categories:

(1-2) Research planning — Design research study/data collection method
2 =960
phi=.20. This measure of the strength of the association indicates a moderate relationship.

Publication status

No Yes Total

Category 1-2 present in PD? No 84 64 148
Yes 35 61 96

Total 119 125 244

Of the people who had published, 49% of them had category 1-2 content in their PDs.

Of the people who had category 1-2 content in their PDs, 64% of them had published.

(3-1) Research analyses — Analyze data using qualitative or quantitative methods.

4/ =8.86

phi=.19. This measure of the strength of the association indicates a moderate relationship.

Publication status

No Yes Total

Category 3-1 present in PD? No 84 65 149
Yes 35 60 95

Total 119 125 244

Of the people who had published, 48% of them had category 3-1 content in their PDs.

Of the people who had category 3-1 content in their PDs, 63% of them had published.
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(4-1) Research dissemination — Write reports from data
7 =557
phi=.15. This measure of the strength of the association indicates a weak relationship.

Publication status

No Yes Total
Category 4-1 present in PD? No 99 88 187
Yes 20 37 57
Total 119 125 244
Of the people who had published, 30% of them had category 4-1 content in their PDs.
Of the people who had category 4-1 content in their PDs, 65% of them had published.
(5-1) Research application — Use research-based information to evaluate or inform management actions.
2 =104
phi=17. This measure of the strength of the association indicates a weak relationship.
Publication status
No Yes Total
Category 5-1 present in PD? No 79 62 141
Yes 40 63 103
Total 119 125 244
Of the people who had published, 50% of them had category 5-1 content in their PDs.
Of the people who had category 5-1 content in their PDs, 61% of them had published.
(6-1) Research collaboration — Collaborate with non-FWS personnel on research projects.
7=10.94
phi=.21. This measure of the strength of the association indicates a moderate relationship.
Publication status
No Yes Total
Category 6-1 present in PD? No 93 73 166
Yes 26 52 78
Total 119 125 244
Of the people who had published, 42% of them had category 6-1 content in their PDs.
Of the people who had category 6-1 content in their PDs, 67% of them had published.
(7-1) Knowledge/Skill/Ability Required— Statistical data analysis
=922
phi=19. This measure of the strength of the association indicates a moderate relationship.
Publication status
No Yes Total
Category 7-1 present in PD? No 80 60 140
Yes 39 65 104
Total 119 125 244

Of the people who had published, 52% of them had category 7-1 content in their PDs.

Of the people who had category 7-1 content in their PDs, 63% of them had published.
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(7-2) Knowledge/Skill/Ability Required— Research methods
7/=1491
phi=.25. This measure of the strength of the association indicates a moderate relationship.

Publication status

No Yes Total

Category 7-2 present in PD? No 77 50 127
Yes 42 75 117

Total 119 125 244

Of the people who had published, 60% of them had category 7-2 content in their PDs.

Of the people who had category 7-2 content in their PDs, 64% of them had published.
(7-3) Knowledge/Skill/Ability Required— Statistical software

2
z =445
phi=14. This measure of the strength of the association indicates a weak relationship.

Publication status

No Yes Total

Category 7-3 present in PD? No 111 106 217
Yes 8 19 27

Total 119 125 244

Of the people who had published, 15% of them had category 7-3 content in their PDs.

Of the people who had category 7-3 content in their PDs, 70% of them had published.

GS Level

Due to small sample sizes at GS 7, 9 and 15, the analyses were limited to GS levels in the range from 11 to 14. However,
frequencies for the entire range of GS levels are provided. Each coding category was analyzed using a Chi-square to determine if
the category related to the GS level of the PD. Significant (at p < .05) results were found for the following categories:

(1-2) Research planning — Design research study/data collection method
£=18.39
Cramer’s V =.29. This measure of the strength of the association indicates a moderate relationship.

GS level
7 9 11 12 13 14 15 Total
Category 1-2 No 1 4 24 42 51 18 8 148
present in PD? Yes 0 6 31 36 21 2 0 96
Total 1 10 55 78 72 20 8 244

60% of GS-9, 56% of GS-11, 46% of GS-12, 29% of GS-13, and 10% of GS-14 position descriptions had category 1-2 content.

Of the GS 11-14 people who had category 1-2 content in their PDs, 34% were GS-11, 40% were GS-12, 23% were GS-13, and 2% were GS-14.
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(2-1) Research execution — Collect data
2 =2358
Cramer’s V =.32. This measure of the strength of the association indicates a moderately strong relationship.

GS level
7 1 12 13 14 15 Total
Category 2-1 No 0 3 23 44 55 18 8 151
present in PD? Yes 1 7 32 34 17 2 0 93
Total 1 10 55 78 72 20 8 244

100% of GS-7, 70% of GS-9, 58% of GS-11, 44% of GS-12, 24% of GS-13, and 10% of GS-14 position descriptions had category 2-1 content.

Of the GS 11-14 people who had category 2-1 content in their PDs, 38% were GS-11, 40% were GS-12, 20% were GS-13, and 2% were GS-14.

(2-5) Research execution — Conduct Inventories/Field studies
2=2175
Cramer’s V = .31. This measure of the strength of the association indicates a moderately strong relationship.

GS level
7 1 12 13 14 15 Total
Category 2-5 No 1 3 27 46 60 17 8 162
presentin PD? Yes 0 7 28 32 12 3 0 82
Total 1 10 55 78 72 20 8 244

70% of GS-9, 51% of GS-11, 41% of GS-12, 17% of GS-13, and 15% of GS-14 position descriptions had category 2-5 content.

Of the GS 11-14 people who had category 2-5 content in their PDs, 37% were GS-11, 43% were GS-12, 16% were GS-13, and 4% were GS-14.

(2-6) Research execution — Conduct monitoring
7=9.34
Cramer’s V =.20. This measure of the strength of the association indicates a moderate relationship.

GS level
7 9 1" 12 13 14 15 Total
Category 2-6 No 1 43 58 65 19 8 198
present in PD? Yes 0 6 12 20 7 1 0 46
Total 1 10 55 78 72 20 8 244

60% of GS-9, 26% of GS-11, 43% of GS-12, 15% of GS-13, and 5% of GS-14 position descriptions had category 2-6 content.

Of the GS 11-14 people who had category 2-6 content in their PDs, 30% were GS-11, 50% were GS-12, 18% were GS-13, and 3% were GS-14.

(3-1) Research analyses — Analyze data using qualitative or quantitative methods.
7 =15.96
Cramer’s V = .27. This measure of the strength of the association indicates a moderate relationship.

GS level
1 9 1" 12 13 14 15 Total
Category 3-1 No 1 3 28 39 53 17 8 149
present in PD? Yes 0 7 27 39 19 3 0 95
Total 1 10 55 78 72 20 8 244

70% of GS-9, 49% of GS-11, 50% of GS-12, 26% of GS-13 and 15% of GS-14 position descriptions had category 3-1 content.

Of the GS 11-14 people who had category 3-1 content in their PDs, 31% were GS-11, 44% were GS-12, 22% were GS-13, and 3% were GS-14.
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(4-1) Research dissemination — Write reports from data.
7=11.63
Cramer’s V =.28. This measure of the strength of the association indicates a moderate relationship.

GS level
7 1" 12 13 14 15 Total
Category 4-1 No 1 7 37 51 64 19 8 187
present in PD? Yes 0 3 18 27 8 1 0 57
Total 1 10 55 78 72 20 8 244

30% of GS-9, 33% of GS-11, 35% of GS-12, 11% of GS-13 and 5% of GS-14 position descriptions had category 4-1 content.

Of the GS 11-14 people who had category 4-1 content in their PDs, 33% were GS-11, 50% were GS-12, 15% were GS-13, and 2% were GS-14.

(4-2) Research dissemination — Publication
2
7 =976
Cramer’s V =.21. This measure of the strength of the association indicates a moderate relationship.

GS level
7 9 1 12 13 14 15 Total
Category 4-2 No 1 9 47 63 68 20 8 216
presentin PD? Yes 0 1 8 15 4 0 0 28
Total 1 10 55 78 72 20 8 244

10% of GS-9, 15% of GS-11, 19% of GS-12, and 6% of GS-13 position descriptions had category 4-2 content.

Of the GS 11-14 people who had category 4-2 content in their PDs, 30% were GS-11, 56% were GS-12, and 15% were GS-13.

(7-1) Knowledge/Skill/Ability Required — Statistical data analysis
7/ =15.88
Cramer’s V =.27. This measure of the strength of the association indicates a moderate relationship.

GS level
7 1" 12 13 14 15 Total
Category 7-1 No 1 3 25 37 49 17 8 140
present in PD? Yes 0 7 30 41 23 3 0 104
Total 1 10 55 78 72 20 8 244

70% of GS-9, 55% of GS-11, 53% of GS-12, 32% of GS-13, and 15% of GS-14 position descriptions had category 7-1 content.

Of the GS 11-14 people who had category 7-1 content in their PDs, 31% were GS-11, 42% were GS-12, 24% were GS-13, and 3% were GS-14.

(7-4) Knowledge/Skill/Ability Required — Document preparation
2=196
Cramer’s V =.19. This measure of the strength of the association indicates a moderate relationship.

GS level
7 9 1" 12 13 14 15 Total
Category 7-4 No 1 5 38 55 61 18 8 186
present in PD? Yes 0 5 17 23 11 2 0 58
Total 1 10 55 78 72 20 8 244

50% of GS-9, 31% of GS-11, 29% of GS-12, 15% of GS-13, and 10% of GS-14 position descriptions had category 7-4 content.

Of the GS 11-14 people who had category 7-4 content in their PDs, 32% were GS-11, 43% were GS-12, 21% were GS-13, and 4% were GS-14.
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Occupational Classification

Due to small sample sizes for some occupational classifications, the analyses were limited to the
occupational classifications of 401,480, 482, 485, and 486. However, frequencies for the entire range of
occupational classifications are provided. Each coding category was analyzed using a Chi-square to determine if the
category related to the occupational classification of the PD. Significant (at p < .05) results were found for the
following categories:

(1-2) Research planning — Design research study/data collection method
7/=21.80
Cramer’s V = .31. This measure of the strength of the association indicates a moderately strong relationship.

Occupational classification

Category 1-2 170 193 301 401 408 430 454 480 482 485 486 701 1320 1530 Total
presentin PD? No | 1 0 1 46 0 0 1 15 36 17 29 0 1 1 148
Yes | 0 1 0 25 1 1 0 0 26 3 35 1 1 2 96

Total | 1 1 1 71 1 1 1 15 62 20 64 1 2 3 244

100% of 193 (Archaeology), 35% of 401 (General Biological Science), 100% of 408 (Ecology), 100% of 430 (Botany), 42% of 482 (Fishery
Biology), 15% of 485 (Wildlife Refuge Management), 55% of 486 (Wildlife Biology), 100% of 701 (Veterinary Medical Science), 50% of 1320
(Chemistry), and 67% of 1530 (Statistician) position descriptions had category 1-2 content.

Of the 401, 480, 482, 485, and 486 positions that had category 1-2 content in their PDs, 28% were 401, 29% were 482, 3% were 485, and 39%
were 486 classifications.

(2-1) Research execution — Collect data
2
7 =18.81
Cramer’s V =.29. This measure of the strength of the association indicates a moderately strong relationship.

Occupational classification

Category 2-1 170 193 301 401 408 430 454 480 482 485 486 701 1320 1530  Total
presentin PD? No | 1 0 1 37 1 0 0 15 34 17 43 0 1 1 151
Yes| O 1 0 34 0 1 1 0 28 3 21 1 1 2 93

Total | 1 1 1 71 1 1 1 15 62 20 64 1 2 3 244

100% of 193 (Archaeology), 48% of 401 (General Biological Science), 100% of 430 (Botany), 100% of 454 (Rangeland Management), 45% of
482 (Fishery Biology), 15% of 485 (Wildlife Refuge Management), 33% of 486 (Wildlife Biology), 100% of 701 (Veterinary Medical Science),
50% of 1320 (Chemistry), and 67% of 1530 (Statistician) position descriptions had category 2-1 content.

Of the 401, 480, 482, 485, and 486 positions that had category 2-1 content in their PDs, 40% were 401, 33% were 482, 3% were 485, and 24%
were 486 classifications.

(2-5) Research execution — Conduct Inventories/Field Studies
7=32719
Cramer’s V = .38. This measure of the strength of the association indicates a moderately strong relationship.

Occupational classification
Category 2-5 170 193 301 401 408 430 454 480 482 485 486 701 1320 1530 Total
present in PD? No | I 0 1 49 1 0 1 15 48 15 25 1 2 3 162
Yes | © 1 0 2 0 1 0 0 14 5 39 0 0 0 82
Total | 1 1 171 1 1 1 15 62 20 64 1 2 3 244

100% of 193 (Archaeology), 31% of 401 (General Biological Science), 100% of 430 (Botany), 23% of 482 (Fishery Biology), 25% of 485
(Wildlife Refuge Management), and 61% of 486 (Wildlife Biology) position descriptions had category 2-5 content.

Of the 401, 480, 482, 485, and 486 positions that had category 2-5 content in their PDs, 28% were 401, 18% were 482, 6% were 485, and 49%
were 486 classifications.
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(2-6) Research execution — Conduct Monitoring
2
¥ =21.06
Cramer’s V =.30. This measure of the strength of the association indicates a moderately strong relationship.

Occupational classification
Category 2-6 170 193 301 401 408 430 454 430 482 485 486 701 1320 1530 Total

present in PD? No | 1 1 1 65 0 0 0 15 54 16 42 0 1 2 198
Yes|O 0 0 6 1 1 1 0 8 4 2 1 1 1 46
Total | 1 1 1 71 1 1 1 15 62 20 64 1 2 3 244

8% of 401 (General Biological Science), 100% of 408 (Ecology), 100% of 430 (Botany), 100% of 454 (Rangeland Management), 13% of 482
(Fishery Biology), 20% of 485 (Wildlife Refuge Management), 34% of 486 (Wildlife Biology), 100% of 701 (Veterinary Medical Science), 50%
of 1320 (Chemistry), and 33% of 1530 (Statistician) position descriptions had category 2-6 content.

Of the 401, 480, 482, 485, and 486 positions that had category 2-6 content in their PDs, 15% were 401, 20% were 482, 10% were 485, and 55%
were 486 classifications.

(3-1) Research analyses — Analyzing data using qualitative of quantitative methods.
7 =19.10
Cramer’s V =.29. This measure of the strength of the association indicates a moderately strong relationship.

Occupational classification
Category 3-1 170 193 301 401 408 430 454 480 482 485 486 701 1320 1530 Total

presentin PD? No | 1 1 1 45 0 0 1 14 34 18 31 1 1 1 149
Yes| O 0 0 26 1 1 0 1 28 2 33 0 1 2 95
Total | 1 1 1 71 1 1 1 15 62 20 64 1 2 3 244

37% of 401 (General Biological Science), 100% of 408 (Ecology), 100% of 430 (Botany), 7% of 480 (Fish and Wildlife Administration), 45% of
482 (Fishery Biology), 10% of 485 (Wildlife Refuge Management), 52% of 486 (Wildlife Biology), 50% of 1320 (Chemistry), and 67% of 1530
(Statistician) position descriptions had category 3-1 content.

Of the 401, 480, 482, 485, and 486 positions that had category 3-1 content in their PDs, 29% were 401, 1% were 480, 31% were 482, 2% were
485, and 37% were 486 classifications.

(4-1) Research dissemination — Write reports from data
7/=13.84
Cramer’s V =.24. This measure of the strength of the association indicates a moderate relationship.

Occupational classification
Category 4-1 170 193 301 401 408 430 454 480 482 485 486 701 1320 1530 Total

present in PD? No | 1 1 1 49 1 0 1 15 48 20 46 1 2 1 187
Yes| O 0 0 22 0 1 0 0 14 0 18 0 0 2 57
Total | 1 1 1 71 1 1 1 15 62 20 64 1 2 3 244

31% of 401 (General Biological Science), 100% of 430 (Botany), 23% of 482 (Fishery Biology), 28% of 486 (Wildlife Biology), and 67% of
1530 (Statistician) position descriptions had category 4-1 content.

Of the 401, 480, 482, 485, and 486 positions that had category 4-1 content in their PDs, 41% were 401, 26% were 482, and 33% were 486
classifications.
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(4-2) Research dissemination — Write articles for publication from research data
7=2284
Cramer’s V = .31. This measure of the strength of the association indicates a moderately strong relationship.

Occupational classification
Category 4-2 170 193 301 401 408 430 454 430 482 485 486 701 1320 1530 Total

present in PD? No | 1 1 1 70 0 0 1 15 55 20 49 1 1 1 216
Yes| O 0 0 1 1 1 0 o0 7 0 15 0 1 2 28
Total | 1 1 1 71 1 1 1 15 62 20 64 1 2 3 244

1% of 401 (General Biological Science), 100% of 408 (Ecology), 100% of 430 (Botany), 11% of 482 (Fishery Biology), 23% of 486 (Wildlife
Biology), 50% of 1320 (Chemistry) and 67% of 1530 (Statistician) position descriptions had category 4-2 content.

Of the 401, 480, 482, 485, and 486 positions that had category 4-2 content in their PDs, 4% were 401, 30% were 482, and 65% were 486
classifications.

(5-4) Research application — Develop new techniques/technologies/methods for research or analysis.
£=2272
Cramer’s V = .31. This measure of the strength of the association indicates a moderately strong relationship.

Occupational classification
Category 5-4 170 193 301 401 408 430 454 430 482 485 486 701 1320 1530 Total

presentin PD? No | 1 1 1 69 1 1 1 15 59 20 50 1 2 1 223
Yes| O O O 2 0 O O O 3 0 14 0 0 2 21
Total | 1 1 1 71 1 1 1 15 62 20 64 1 2 3 244

3% of 401 (General Biological Science), 5% of 482 (Fishery Biology), 22% of 486 (Wildlife Biology), and 67% of 1530 (Statistician) position
descriptions had category 5-4 content.

Of the 401, 480, 482, 485, and 486 positions that had category 5-4 content in their PDs, 11% were 401, 16% were 482, and 73% were 486
classifications.

(6-1) Research collaboration — Collaborate with non-FWS personnel on research projects
2 =1175
Cramer’s V = .23. This measure of the strength of the association indicates a moderate relationship.

Occupational classification
Category 6-1 170 193 301 401 408 430 454 480 482 485 486 701 1320 1530 Total

present in PD? No | O 0 1 56 0 0 1 13 44 10 383 0 1 2 166
Yes 1 1 0 15 1 1 0 2 18 10 26 1 1 1 78
Total 1 1 1 71 1 1 1 15 62 20 o4 1 2 3 244

100% of 170 (History), 100% of 193 (Archaeology), 21% of 401 (General Biological Science), 100% of 430 (Botany), 13% of 480 (Fish and

Wildlife Administration), 29% of 482 (Fishery Biology), 50% of 485 (Wildlife Refuge Management), 41% of 486 (Wildlife Biology), 100% of
701 (Veterinary Medical Science), 50% of 1320 (Chemistry), and 33% of 1530 (Statistician) position descriptions had category 6-1 content.

Of the 401, 480, 482, 485, and 486 positions that had category 6-1 content in their PDs, 21% were 401, 3% were 480, 25% were 482, 14% were
485, and 37% were 486 classifications.
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(7-1) Knowledge/skill/ability required — Statistical data analysis
7 =44.16
Cramer’s V = .44, This measure of the strength of the association indicates a strong relationship.

Occupational classification
Category 7-1 170 193 301 401 408 430 454 480 482 485 486 701 1320 1530 Total

present in PD? No | 1 1 1 43 1 1 0 14 44 17 17 0 0 0 140
Yes| O O 0 28 0O 0 1 1 18 3 47 1 2 3 104
Total [ 1 1 1 71 1 1 1 15 6 20 64 1 2 3 244

39% of 401 (General Biological Science), 100% of 454 (Rangeland Management), 7% of 480 (Fish and Wildlife Administration), 29% of 482
(Fishery Biology), 15% of 485 (Wildlife Refuge Management), 73% of 486 (Wildlife Biology), 100% of 701 (Veterinary Medical Science),
100% of 1320 (Chemistry), and 100% of 1530 (Statistician) position descriptions had category 7-1 content.

Of the 401, 480, 482, 485, and 486 positions that had category 7-1 content in their PDs, 29% were 401, 1% were 480, 19% were 482, 3% were
485, and 48% were 486 classifications.

(7-2) Knowledge/skill/ability required — Research methods
2 =42.16
Cramer’s V = .43. This measure of the strength of the association indicates a strong relationship.

Occupational classification
Category 7-2 170 193 301 401 408 430 454 480 482 485 486 701 1320 1530 Total

presentin PD? No| O 1 1 32 0 0 0 14 3 19 19 0 1 1 127
Yes| 1 0 0 39 1 1 1 1 23 1 45 1 1 2 117
Total | 1 1 1 71 1 1 1 15 62 20 64 1 2 3 244

100% of 170 (History), 55% of 401 (General Biological Science), 100% of 408 (Ecology), 100% of 430 (Botany), 100% of 454 (Rangeland
Management), 7% of 480 (Fish and Wildlife Administration), 37% of 482 (Fishery Biology), 5% of 485 (Wildlife Refuge Management), 70% of
486 (Wildlife Biology), 100% of 701 (Veterinary Medical Science), 50% of 1320 (Chemistry), and 67% of 1530 (Statistician) position
descriptions had category 7-2 content.

Of the 401, 480, 482, 485, and 486 positions that had category 7-2 content in their PDs, 36% were 401, 1% were 480, 21% were 482, 1% were
485, and 41% were 486 classifications
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Frequencies

Number of position descriptions coded = 244

Coding category

Presentin PD

Not present in PD

(1-1) Research planning - Develop question

(1-2) Research planning - Design study

(1-3) Research planning - Write proposal

(1-4) Research planning - Develop research program
(2-1) Research execution - Collect data

(2-2) Research execution - Database management
(2-3) Research execution - Conduct surveys

(2-4) Research execution - Conduct studies/experiments
(2-5) Research execution - Conduct inventories

(2-6) Research execution - Conduct monitoring

(2-7) Research execution - Conduct literature review
(3-1) Research analyses - Analyze data

(4-1) Research dissemination - Write reports

(4-2) Research dissemination - Publication

(4-3) Research dissemination - Presentation

(5-1) Research application - Management actions
(5-2) Research application - Policy makers

(5-3) Research application - Decision documents
(5-4) Research application - New techniques

(6-1) Research collaboration - Non-FWS

(6-2) Research collaboration - Supervision

(6-3) Research collaboration - Identify funding

(6-4) Research collaboration - Write funding proposal
(7-1) Knowledge/skill/ability required - Data analysis

(7-2) Knowledge/skill/ability required - Research methods
(7-3) Knowledge/skill/ability required - Statistical software

(7-4) Knowledge/skill/ability required - Document preparation

42)"
96 (39)
12 (5)
49 (20)
93 (38)
29 (12)
2(1)
11 (5)
82 (34)
46 (19)
11(5)
95 (39)
57 (23)
28 (12)
21(9)
103 (42)
9 (4)
7(3)
21(9)
78 (32)
59 (24)
3(1)
6(3)
104 (43)
117 (48)
27 (11)
58 (24)

240 (98)"
148 (61)
232 (95)
195 (80)
151 (62)
215 (88)
242 (99)
233 (96)
162 (