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Abstract Qver 2,000 people are employed in wildlife biology in the United States federal govern-
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ment. The size of this constituency molivated me (o examine the amount of formal edu-
cation federal biologists have received and the extent of continuing education they under-
take by reading journals or attending scientific meetings. Most federal biologists who are
members of The Wildlife Society (TWS) have a graduate degree. However, one-third have
only a Bachelor of Science degree, despite the current trend toward hiring people with
graduate degrees. Most tederal biologists are not research biologists, Numbers of jour-
nals subscribed to was positively related to educational level, Less than one-third of all
wildlife biologists employed by the United States Fish and Wildlife Service are members
of TWS or subscribe to any of its journals. In contrast, the majority of presenters at the
TWS 2000 Annual Conference were research biologists and members of TWS. The fail-
ure of many federal wildlife biclogists to read scientific literature or attend professional
meetings indicates a failure to promote the importance of continuing education in the
federal workplace. |identify 2 potential adverse impacts of this failing: an inability to rec-
ognize important and relevant scientific contributions and an ineffectiveness in carrying
oul adaptive management,

continuing education, journal subscription, statistics, The Wildlife Society, United States
Fish and Wildlife Service, wildlife biologist

Wildlife managers have a continual need for reli-
able ecological knowledge (Romesberg 1981,
MNudds and Morrison 19913, That knowledge
emanates from a scientific process that includes a
frriori hypotheses, welldesigned studies, appropri-
ate analyses, and biological interpretation of results,
Mot every biologist carries out all these scientific
steps on a daily basis because only 2 minority of
wildlife hiclogists have an explicit research func-
tion. MNonetheless, every wildlife biologist does (or
should) use components of this process on a regu-

Lar basis; identifying knowledge gaps hindering
management is 4 precursory step in gencrating
testable hypotheses, and understanding relevant
research results can lead to modificatons of man-
agement praclices,

We might expect the pedormance of this scien-
tific process in federal agencies to be influenced by
the current knowledge level of federal wildlife biol-
ogists. | oassumed that scientific currency was
affected by past formal education and continuing
education, through attendance at professional
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meetings and reading journal articles, With this
assumption. | examined highest education attained,
meeting attendance, and frequency of subscription
to technical journals among federal wildlife biolo-
gists. My focus was limited o meetings and jour-
nals sponsored by The Wildlife Socieny (TWS), T rec-
opnize that many capable and scientifically current
biologists o 0 meetings, belong o societies, and
read journals from organizations other than TWS.
Nenetheless, | believe these measures of profes
sional partcipation (TWS mecting attendance,
membership, and journal subscripiion} serve as
useful indicarors of the overall level of scientific
awarcness among federal wildlife biologists.

My intent was to adennlfy the extent these 3
forums for sciemtific leaming are used by wildlife
biologists emploved by the United Staves federal
government. 1 had several specific objectives in
building a federal profile, The first was simply to
describe numbers of wildlife biologists emploved
in federal governmental departments, and enumer-
ate how well represented these departments were
at the September 2000 Annual Conference of 1WS
A second objective was to use the TWS member
ship directory to compare education levels of TWS
members to type of emplover, type of job, and the
extent to which they receive TWS journals,  Final-
Iy, I examined the extent o which wildlife biolo-
gists emploved by the United States Fish oand
Wildlife Service (USFWS) are members of TWS,

Methods

All data collection consisted of extracting or syn-
thesizing relevant information already assimilated
by others. To describe numbers of emplovees in
various federal departments, Fexamined links with-
in the United States Office of Personnel Manage-
ment’s (USOPM) website, particularly emplovee st
tistics in USOPM (20043, In the federal pover-
nment, specific jobs are grouped into occupational
series, and | examined the Wildlife Biology and
Wildlife Refuge Management serics. Within occu-
pational scries. there are many job titles, e most
commaon and pertinent of which T discuss more
cxplicitly below.

I received an electronic membership dircctory
from TWS containing information members pro-
vide when subscribing, such as employer, ype of
position, and highest attained degree of education.
This directory allowed me to examine relationships
among education and type of journal subscriptions,
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research  versus  management  positions,  and
whether federal biologists had similar cducational
hackgrounds to biologists emploved elsewhere, |
tanked degree of education on a 1 to 5 scale corre-
sponcing (o 5 deprees! 1 = High 5chool, 2 = Associ-
ate, 3 = Bachelor 4 = Master, and 5 = Doctormte. The
category Other is also used by TS, bat for the pur-
poses of this paper | eliminated this infrequently
used category, This ordinal ranking allowed me to
cialculate mean level of education by job type.
There are 4 categories of ourml subscoptions for
TWs members, which grade from none to sl jour-
nals: those that receive just Fe Wildfifer newsler-
ter; those that receive The Wildlifer and the Widiife
Sorcdely Bulfetiv those that recemve The Wildfifer,
The frowrnal of Wikdlife Managemeni, and Wildlife
Monagraphs: and those that receive all TWS publi-
carions.

To accomplish the third objective (percentage of
LSFWS boologists who are members of TWS), 1 con-
tacted each geographic region of the USFWS and
reguested lists of all their personnel with associat-
eid job titles, | then restricted my analysis to the fol-
lowing job ritles: Wildlife Biologist. Supervisory or
senior Wildlife Biologist, Biologist, and General Biol-
ogist, This set included the most common positions
with “bicdogist™ in their title, and 1 assumed these
jobs were most likely to involve substantive biolog-
ical work with wildlife species. [ also included
Refuge Managers because they have direct influ-
ence on research, momtoring, and manigement of
wildlife species accurring on refuge lands.

1 crossreferenced personnel lists with member.
ship directories from TWS to determine what per-
cent of biologists (or refuge manigers) were mem-
bers. Two of 7 oregions of the USEWS (Pacific and
southwest) were unable to provide me with listings
of their personnel by job title. For the most com-
men job title, Wildlife Biologist, T further examingd
whether percent of professional socicty member-
ship varied among the 5 sampled geographic
FeEions,

Results

As of September 30, 1999, the United States fed-
cral government emploved 2,248 people in the
Wildlife Biology occupational serics. Virtually iden-
tical numbers of biologists were employed by the
Department of Interior (46%) and Department of
Agriculture  (46%), with the small remainder
emploved by the Department of Defense (5%) and
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Tabile 1 Bumber of Linited States federal emplovees who were
seror ar junior authors of oral presentations at the September
2000 Annual Conterence of The Wildlife Society, Mashville, Ten-
nesses, LISA. A rofal of 309 presentations were scheduled for
the: conference

Federal agency ar busepu-fedenal department *umher
Geolopgical Survee? <Interio 41
Fosest Service-Apriculire 20
Fish and Wilellife Service—Interiar 1a
Animal and Plant Health Inspection Service-Agriculture 10
Matiomal Park Service-Interior -
Arrmy-Defense 1
Tostal 86

Al empievees of the Geological Survey were from the B
logical Resousces Division of thal apency.

the Department of Commerce (1%, An additional
6%3 peaple were emploved in the Wildlife Refuge
Management occupation (all i the Department of
Interior).

Federal biologists were frequent contributors to
TWS's Annual Conference: 28% of oral presenti
tions a1 the 2000 Mashville, Tennessee mecting [ist-
ing a federal employee 45 senior or junior author
CTable 13, The United Stares Geological Survey was
the most frequently represented federal agency
(13% of all presentations). Seventy-five percent of
all senior authors were members of TWES,

Among TWS members, federal biologists ranked
third (hehind university and nonprofit emplovers)
in average degree of education (Table 2). More than
GOt of all TWS members identificd their current
joby positions as either management (36%) or
rescarch (25%) from a set of 10 choices. Biologists

Table 2. Highest lovel of educational degree attained by reguiar
rmembers of TWS, sarted by current employer. Percentages rofer
oy warnous degree catepories within emplovers.  Data do not
include student, retired, lifetime, or hosorary. membens, noe the
S0 of members who did oo provide employer infarmation,

Highost Dhegres %)

High school
ar
Ernpsloyer assnciale Bachelor  Master Dociorate
Linnersiiy 3 17 24 57
Manprolit organi 2ation 2 18 4k 29
Fesleral 1 13 45 21
Stater ar Province 1 1% 33 13
Conzulting firm | 16 50 13
Oither 5 40 a7 18
Corpratien 4 41 41 15

Tabde 5. Relationship between degree of education and tvpe of
subscription among regular members of TWS

Highest Degree M)

High schouol
ar

associate Bachelor Master Doclorate

Subscription tvpe

The Wildlifer newsletter 10 19 13 13
Wildhife Sediety Bulletin 4 34 45 17
The fourmal of Waildiife

Management and

Weilelinfe Muncgraphs 1] |
ALl TWS publications 3 25 41 G5 |

L
it
-

identifying themselves in management positions had
less educacion than those in rescarch positdons (edu-
cational rank of 3.72 versus 4.25) Type of journal
subscriptions TWS members received was related to
degree of education (Table 3}, Those with the most
education subscribed to the mnst journals, whercas
those with the least education had the greatest fre-
gqueney of receiving only the society newsletter and
niy journals; 36% of all members and 33% of regular
members received just the newsletier

Within 5 of the 7 USPWS regions, 27% of biolo-
gists and refuge managers were TWS members
(Table 4). For those explicithy identified as Wildlife
Biologists onky 306 were TWS members, TWS mem-
bership rares by Wildlife Biologists varied among
geopraphic regions as follows: Grear Lakes-Big
Rivers { 17%), Sowtheast (2750, Alaska (31'%), Moun-
tain-Prairie (30%), and Norheast (39%),

Discussion
The federal profile
The large number of federal wildlife biologists
connotes importance to considering their educa-
tional and emplovment expericnce,  Most (G055

Table d, Mumber and percent of biologists and refuge managers
in the LISPWS whi are membaers of TWS. Data reflect the miost
trequent, but not ail, job tifles containing “hinlogist.” Five of 7
gecgraphic regions of the LISPWS contributed data,

Al Mapmembers

Job Title 1A% L)
Wildlifie Biclogist a3 130 213 {7
Supervisory/Senior

Wildlide Bislogist B161} R EL ]
Biclogist or General Brologis) 1327 49470
Eefuge Manager g 153479
Tarlal 147 (26} 420 4{74)




federal biologists who were TWS members had a
graduate degree, with a Master of Science degree
more than twice as common as a Pho.D, and one-
third had only a Bachelor of Science deprec. Less
than one-third of federal hiologists i the USFWS
helonged w TWS, and T did not survey educational
background of nonmembers, It seems likely that
the large proportion of wildlife biologists whi
were not TWS members read less literature pub-
lished by TWS than did members.

Despite the large number of federal hiologists
with just Bachelors degrees, most new hires have
graduate degrees (Robertson and Nudds 20000 and
rescarch positions now consistently require a doc
torate (Janik and Radloff 20000, Graduate training
mot only provides greater formal mining i sci-
ence: it also likely instills an enhanced proclivity
toward maintaining scientific knowledge through
continuing education, such as attending meetings
and reading literature.  Maintzining scientific cur
rency is valuable, as otherwise paradigim shifts may
go undetected and biclogists may employ methods
and knowledge garmered as students that are out-
dated and bave been supplanted by improved
methods and new knowledsze,

Continiing education

Reading journals and attending  professional
meetings are 2 important forms of continuing edy-
cation available o wildlife biologists, There are,
however, several other forms. If a biologist is co-
located with a4 university, there is the traditional
process of taking a relevant semester class, In lico
of this option. more specific. more inrensive, and
shorter-duration instruction is often desired, and
workshops of a week or less are common. The
LISFWS sponsors a broad set of such workshops at
its National Conscrvation Trainimng Center in West
Wirginia, and other ecologically or statistically ori-
ented workshops are available from some universi-
ties and private organizations

The internet has created many new opportuini-
ties for continuing cducation. Entire scts of course
materials for many classes are being posted on und-
versity websites, These allow less ume-structured,
more userspecific learnmg o occur,. More-struc-
tured ledarning could occur as video capabilities
CCalamaio 1999 improve and become standard on
personal computers, and internet connections
become Gister People will have potential to take
classes remotely, but in real time with instroctor
interaction. To achicve wide use, all these continu-
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ing-education optons require that federal supervi-
sors promote their use,

I note that the internet is not a panacea for those
lacking scientific knowledge. Rather, it simply is a
means W sometimes more efficiently acquire new
Enowledge.
electronic, internet-accessible  journal  subscrip-
tions, However, one still needs to log on and read
an article if one hopes w acguire new knowledge.

Many ecological journals now offer

A cultwre of professional participation

I was surprised and disappointed to learn that
more than reo-thinds of USFWS hiologists are not
members of TWS and do not subscribe to any TWS
journals. Is this an indicaton these publications do
not meet the needs of wikdlife managers: Even if
partly true, 1 suspect this pattern s also an indica-
tion that many federal wildlife biclogists do not read
much peerreviewed scicntific hteramre from any
journal.  Understandably, most iologists i nonre-
sedrch positions have busy work lives in winch duay-
to-day job msks do not pose a conspicuous need o
respd journal articles. When information is needed, it
is usually local in namre, and local biologists and
gray literature are often sought (Biddle et al. 1995).

There are dangers o leaving general reacding of
sciemtific litemature {and going 10 science-based
mieetings) out of this process of continuing educ-
tion. First, the ecological results widely viewed as
maost important are those with broad peneralite. By
focusing onlvy on local information, one may be
unawiare of such relevant results of wide implication
penemated frem other geographic areas,  Paradigm
shilts in thinking may happen in the scientific com-
munity but go undetected by local resource man
agers and biologists if they are not reading Dreoacdly:
The second consideration involves the ability of
biologists and managers o effectively carry ot
adaptive resource management. ldeally, all manage-
ment actions should be treated as experiments in
which objectives are identified, verbal or guantita-
dve models Chypotheses) are sted @ forfori, the
action is carried out with a sound design allowing
strong inference. and the populitionds) is monitored
1o see whether the management action was cifec-
tive (MacMab 1983, Walters and Holling 19907,
White (2001) commented that adaptive manage-
ment was merely a buzeword given lip-service treat-
ment because we fil to carry oot all steps, Often,
wie fail o monitor the populition o see whether
management worked, due to either money or politi-
cal comstraints or an gssumption that of course it



598  wildlife Suciety Bulletin 2002, 30(2):594-598

would work. 1 think there may be a pernicious addi-
tional contributor to this failure. Without habitual
exposure and attention to methods and merits of
how science is currently carried out (such as issues
relating to sampling, study design, and statistical
power of monitoring programs), it is oo easy for a
biologist to fail to recognize the cost of not carrying
out all the steps of adaptive management.

[ am not suggesting that every biologist needs to
subscribe to all TW'S publications. Rather, biologists
simply need a stronger habit of continuing educa-
tion to maintain and improve skills; otherwise, they
senesce. For example, consider just the statistical
component of scientific currency (relevant o mon-
itoring populations in an adaptive management
program). If every wildlife biologist spent 1 hour
each workday reading ecological journals, they
would not forget what stratified sampling is, they
would recognize what an Akaike Information Crite-
rion is (Burnham and Anderson 1998), and they
would see examples of the value of replication. We
need to create a culture in which all wildlife biolo-
gists, not just those actively engaged in research, are
expected and allowed to temporarily forget about
tomorrow's deadline and instead work on expand-
ing their knowledge by reading and listening to sci-
ence (Robertson and Nudds 2000).  Academics
must imbuc this culture in students, and supervi-
sors must condone and promote it for employees.
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