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Abstract 
Mentoring is suggested as an important strategy to promote workplace inclusivity and is shown to be positively associated with high 
employee morale, yet mentee needs and experiences may not be universal. To evaluate mentoring impacts from the perspective of USDA 
Forest Service employees, we conducted an online survey of 251 aquatic professionals, including managers and scientists. 70% of respon-
dents had mentors, and mentorship status did not vary across demographic characteristics. Previous mentoring relationships were most fre-
quently identified as “informal” rather than “formal”; female employees were more likely to desire formal mentoring. Mentored respondents 
found their work more challenging, fulfilling, and valuable than unmentored respondents. Mentees looked for mentors who could provide 
constructive feedback, speak candidly, use active listening skills, and who cared about their careers. Overall, respondents were satisfied 
with their mentors’ skills. Despite strong demand for mentoring, access to mentors among aquatic professionals appears low across all 
categories.

Study Implications:  Mentored employees convey greater job satisfaction and sense of being valued, challenged, and fulfilled. Strong demand 
for mentorship exists among aquatic professionals in the USDA Forest Service, yet awareness of and access to mentoring opportunities appear 
to be uneven. Skills employees found most useful and satisfactory in informal mentoring can serve as a basis for future design of agency men-
toring programs. Effectively communicating mentorship opportunities to employees is important for increasing participation rates in mentoring. 
By encouraging employees to participate in mentoring, organizations can reap tangible and intangible benefits through employee development, 
such as increased organizational productivity and employee retention.
Keywords: employee development, public sector, workforce, organizational culture, gender

Since the Civil Service Reform Act of 1978 was issued, federal 
agencies in the United States have invested in strategies to di-
versify their workforce and provide opportunities to advance 
traditionally underrepresented workers, such as women and 
Black, Indigenous, and people of color (BIPOC) employees. 
Targeted hiring strategies in the 1980s led to expansion in the 
number of women and minorities in the federal workforce. 
In the 1990s, another national initiative toward a “multi-cul-
tural model” recognized and promoted workforce diversity 
(Selden and Selden 2001). In 2011, diversity and inclusion 
in the federal workforce was reinforced by Executive Order 
13583, which sought a change in organizational culture that 
would enable employees to reach their full potential (Office 
of the President 2011). Despite these efforts, challenges in 
workplace culture for women and BIPOC employees per-
sisted. As the #MeToo movement and Black Lives Matter 
demonstrations unfolded, conditions of workplace discrim-
ination, harassment, and hostility were revealed, suggesting 

that more work needed to be done (Westphal et al. 2022a). In 
2021, President Joseph Biden signed Executive Order 14035 
to advance diversity, equity, inclusion, and accessibility in the 
federal workforce (Office of the President 2021). The order 
seeks ways to embed these principles in hiring and employ-
ment practices and to identify barriers and opportunities for 
underrepresented workers who may face employment dis-
crimination.

One strategy widely used in public and private management 
for improving workplace culture is mentoring. Mentorship is 
a relationship (formal or informal) between mentor and men-
tee (or protégé) designed to provide employee support and 
improve career prospects, leading to greater job satisfaction 
(Kram 1983; Wells et al. 2005). Effective mentoring helps 
employees achieve personal, professional, and organizational 
goals by relying on existing, often more seasoned employees 
to invest in bolstering employee development as part of their 
duties (Allen et al. 2004; Ivey and Dupre 2020). Although 
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mentorship programs have been piloted and implemented to 
promote retention and career advancement, empirical evi-
dence about their efficacy in public management is emergent. 
Moreover, employee needs may vary based on their back-
ground, suggesting that a universal mentoring program may 
not achieve its desired goals for all. If mentoring is being used 
as a strategy to promote a more inclusive and equitable work-
place in public agencies, more information is needed about 
how it is being conceived and implemented and whether 
access to and benefits from mentoring are equally distributed.

We designed an exploratory study to understand the role 
and impact of mentorship in one federal land management 
agency, the USDA Forest Service (Forest Service), from the 
perspective of one category of agency employees: aquatic 
professionals. We conducted an online survey of all Forest 
Service aquatic professionals nationwide and throughout var-
ious agency branches to understand how mentoring occurs, 
to assess the impact of mentoring on employee success, and to 
identify areas for improvement. For purposes of this survey, 
we defined a mentor as, “a person who has a great positive 
influence on you as a professional and in your career.” Our 
study was guided by a desire to understand broadly what 
mentorship looks like for Forest Service aquatic profession-
als, who is benefitting, and how. We also sought to understand 
whether demographic factors influenced how employees 
experienced mentoring. Our inquiry focused on these ques-
tions: (1) What proportion of aquatic professionals have 
been mentored? (2) How have mentors been identified and 
mentoring relationships been structured? (3) What attributes 
are sought in mentors? (4) What skills are mentees hoping to 
develop through mentorship? (5) How satisfied are mentees 
with the mentoring they received? (6) What are the perceived 
benefits of mentoring for mentees and what outcomes have 
resulted? (7) How do employees learn about and gain access 
to mentors? Given the needs of agencies to enhance the work-
place experience and provide opportunities to female and 
BIPOC employees, we were especially interested in knowing 
whether experiences with mentoring varied and whether the 
benefits of mentoring were evenly distributed. In this analysis, 
we focused primarily on gender differences.

Mentoring as an Employee Development 
Approach
In recent years, attention has been placed on mentoring in 
both private and public organizations to develop skills and 
competencies in their workers (Ehrich and Hansford 2008; 
Ivey and Dupré 2020; Johnson et al. 2020). Mentoring has 
been associated with improved employee satisfaction as the 
mentoring relationship fosters new opportunities and career 
advancement potential (Wells et al. 2005). Mentoring can be 
a tool, method, strategy, activity, program, or relationship to 
transfer institutional knowledge and memory and convey the 
organization’s values, commitments, and expectations from 
one employee cohort to the next. In the literature, three types 
of mentoring are described: (1) mentoring for new staff, (2) 
mentoring of existing or aspiring leaders, and (3) mentoring to 
comply with affirmative actions (Ehrich and Hansford 2008; 
McGurk 2009). Mentoring is a relationship where guidance 
has been explicitly sought and that extends over a period of 
time as opposed to an isolated event (Clutterbuck et al. 2017).

Mentoring can be either formal (facilitated and sanctioned 
by the organization which matches mentees with mentors) or 

informal (organically or spontaneously derived through pro-
fessional networks) (Allen et al. 2017; Kram 1983). Studies 
comparing formal and informal approaches found that infor-
mal mentoring relationships tended to be longer in duration, 
and the benefits of these relationships were more long-lasting 
than formal mentoring (Blake-Beard 2001). Ragins and Cotton 
(1999) found informal mentoring resulted both in improved 
career outcomes (salary increases and advancement) and psy-
chosocial benefits (support) compared with formal mentoring. 
Formal mentoring resulted in improved organizational com-
mitment, job satisfaction, and support among public sector 
employees compared with unmentored employees (Fowler et 
al. 2021). Chao (2009) found that formal mentoring requires 
a diverse pool of mentors and a long-term commitment from 
mentors and mentees to be successful. One study found that 
women face challenges navigating formal mentoring relation-
ships, such as managing unrealistic expectations about men-
toring outcomes, addressing complex interpersonal dynamics 
between mentee and mentor, and facing co-worker scrutiny 
(Blake-Beard 2001). Women in leadership positions have been 
shown to face challenges accessing mentors through informal 
processes and professional networks (Cross and Armstrong 
2008; Linehan and Scullion 2008). Women were shown to 
be more ambivalent about pursuing or recruiting informal 
mentors than male counterparts in one study of an educa-
tional organization (Searby and Tripses 2006). More research 
is needed to understand the implications of formal and infor-
mal mentoring programs and gender variations for the public 
sector workforce.

There are positive and negative outcomes of mentoring for 
the mentor, mentee, and organization. Mentors benefit from 
building professional capital, career enhancement, and per-
sonal satisfaction (Wells et al. 2005). Mentees gain oppor-
tunities for professional development and enhancement of 
personal skills, such as communication and confidence build-
ing, which can translate into career advancement, promotion, 
or leadership opportunities (Allen et al. 2004; Penaluna et al. 
2020). Mentoring is positively associated with the affective 
organizational commitment through mentor–mentee social 
exchanges (Reid et al. 2008), which can lead to higher rates 
of employee retention. A range of differences between men-
tored and nonmentored employees are reported in terms of 
work expectations and experiences, for example: (1) moti-
vation, (2) training and development opportunities, and (3) 
relationships with managers (Eby et al. 2008). A negative or 
dysfunctional mentoring relationship can lead to increased 
job withdrawal, turnover, dissatisfaction, stress, and overall 
lower productivity (Ivey and Dupré 2020).

Ideally, mentors and mentees complement each other based 
on their unique sets of needs and ranges of expertise (Allen 
et al. 2006). When the mentoring relationship can meet the 
development needs of both mentor and mentee, then mento-
ring efforts can be deemed successful (Bozeman and Feeney 
2009a). Particularly, mentor expertise and attributes play 
an important role in mentoring success. Existing research 
has identified five essential attributes of mentors: (1) nurture 
relationship, (2) serve as a role model, (3) teach, sponsor, 
encourage, advise, and befriend, (4) focus on professional/
personal development, and (5) active listening and other mea-
sures that demonstrate concern for employees (Anderson and 
Shannon 1988; Samier 2000). Early mentoring theory sug-
gests that differences by position rank are important in facili-
tating career mentoring and role modeling (Allen et al. 2006); 
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however, emergent mentoring forms include peer mentoring 
and reverse mentoring (Abiddin et al. 2012; Haggard et al. 
2011). Various mentorship alternatives exist with either “offi-
cial mentors,” one permanent mentor offering help in all sit-
uations, or “mentors-of-the-moment,” mentors offering help 
in a particular situation that falls within their strength area 
(Johnson and Smith 2019). It is reported that employees who 
have had a previous mentoring relationship are more likely to 
mentor others, producing a virtuous cycle in organizational 
learning (Bozeman and Feeney 2009b).

Mentoring has been used as an organizational strategy to 
improve retention and career advancement for workers who 
have been historically underrepresented or disenfranchised 
(Choi 2019; Lantz-Deaton et al. 2018). Equity issues are 
quite critical in mentorship because gender and race/ethnic-
ity can influence mentoring relationships and perceptions of 
successful outcomes (Neal et al. 2022). Studies have shown 
that women may face difficulty establishing mentoring rela-
tionships owing to existing social and organizational barriers 
(Noe 1988). Previous research demonstrated that male men-
tees tend to avoid female mentors and white mentees tend to 
show a preference for mentors of the same race (Allen et al. 
2006). Furthermore, mentored women tend to be more sat-
isfied with their current job status and see more career pros-
pects than male counterparts (Kennedy 1991). Initiatives to 
improve diversity in biophysical sciences and natural resource 
professions have identified gaps and offered strategies to fill 
the gaps, including mentoring (Batavia et al. 2020; Youn et al. 
2020). Gaps remain in the mentoring literature about motiva-
tions and outcomes based on gender, race/ethnicity, and other 
characteristics, as well as access to mentoring programs. Less 
is known about whether male and female employees have dif-
ferent needs for mentoring in terms of developmental areas 
and mentor qualities, whether they may benefit from different 
types of mentoring (formal vs. informal), or whether mentor-
ing benefits are distributed evenly.

Organizational Context: Forest Service
This study focuses on mentorship in the Forest Service to 
illuminate how mentoring is being implemented in a public 
agency focused on natural resource management. The Forest 
Service is a complex bureaucratic organization of 29,254 
employees (in 2021) devoted to sustaining “the health, diver-
sity, and productivity of the nation’s forests and grasslands 
to meet the needs of present and future generations” (Forest 
Service 2022). The Forest Service is organized into four dep-
uty areas: National Forest Systems, overseeing management 
of national forests and grasslands totaling 302,000 square 
miles; Research and Development, conducting science toward 
improved forest health, management, and use; State and 
Private Forestry, extending technical assistance and support 
to tribes, states, private landowners, communities, and part-
ners; and Business Operations, dealing with budgets, policy, 
personnel, training, and safety. The Forest Service is consid-
ered a classical hierarchy with authority transmitted down 
the chain of command from the Washington Office to individ-
ual field offices and characterized by conformity and adher-
ence to rules and norms (Samson and Knopf 2001). Although 
budget and policy implementation may be top-down, the 
Forest Service also was highly decentralized by design, with 
significant autonomy at the field level, where line officers 
have discretion to make decisions suitable to local conditions 
(Kaufman 1960), although administrative constraints have 

been placed on regional autonomy in recent times (Carroll 
et al. 1996; Koontz 2007). Some field offices are found in 
isolated settings and employees rely on their supervisors to 
identify appropriate opportunities for advancement, training, 
and skill development.

In response to the Civil Service Reform Act of 1978 and 
other legislation, federal agencies began moving toward 
gender diversification and embracing a multicultural model 
(Brown and Harris 2001; Selden and Selden 2001). In the 
early years, the Forest Service workforce was predominantly 
male, with training in forestry, rangeland management, engi-
neering, fire, and aviation (Kaufman 1960). These disciplines 
also were acknowledged as the best professional tracks for 
promotion to leadership positions (Thomas and Mohai 
1995). Career advancement in the Forest Service was based 
on performance in grade, adherence to norms, and strate-
gic navigation of position assignments (Chojnacky 2012; 
Kaufman 1960). Female and BIPOC employees were pri-
marily found in lower-grade levels and experienced a glass 
ceiling preventing their rise to leadership positions (Carroll 
et al. 1995; Thomas and Mohai 1995). Concentrated hiring 
efforts resulted in a new cadre of female employees in the 
1980s with a professional background in forestry, engineer-
ing, biological science, physical science, recreation, range-
lands, and social science (Brown and Harris 2001; Brown 
et al. 2010; Thomas and Mohai 1995). Research identified 
many challenges for women in natural resource professions, 
including limited advancement opportunities and an “old 
boys” network (Kennedy 1982, Kennedy1991, Brown et al. 
2010). Throughout the 1990s and 2000s, national and agency 
efforts to promote diversity and inclusion ensued, such as 
the National Taskforce on Workforce Diversity (1989), the 
Cultural Transformation Initiative (2011) and numerous 
executive orders to make the federal workforce reflect society 
(Westphal et al. 2022b). Public attention was brought to gen-
der discrimination in the Forest Service in 2018, when several 
news media outlets reported harassment of women working 
as wildland firefighters. Subsequent studies demonstrated 
persistent workplace inequities for Forest Service scientists 
(Kern et al. 2020) and the wildfire workforce (Vinyeta 2022). 
A study of Forest Service workforce trends between 1995 
and 2017 showed that the highest grade levels saw increases 
in female and BIPOC employees but that the proportion of 
females declined agencywide. Significant gaps in female and 
BIPOC numbers existed in entry-level positions (Westphal et 
al. 2022a).

The passage of the National Environmental Policy Act 
(1970) and other environmental legislation prompted the 
Forest Service to shift toward an ecosystem approach, result-
ing in the need to increase professional diversity by adding 
wildlife and aquatic biologists, geologists, soil scientists, ecol-
ogists, and social scientists (Brown and Harris 1992; Mohai 
and Thomas 1997). These technical specialists are supported 
through their “program areas” (e.g., fish and aquatics, wild-
life, recreation), which form a parallel organizational struc-
ture within the agency alongside the traditional hierarchy 
(Kennedy and Thomas 1992). Efforts were made to provide 
employee support and training for these growing professional 
cadres. A 1984 survey of fish biologists identified the import-
ant role that mentoring plays in employee development 
(Kennedy and Roper 1990). Historically, women and BIPOC 
professionals have faced barriers in accessing natural science 
professions (Kennedy 1982). Targeted agency recruitment and 
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retention programs sought to identify and address these ineq-
uities and remove barriers. Based on two studies conducted on 
fish biologists in the Forest Service, there were more early-ca-
reer fish biologists who identified as women (42%) in 2020 
than 1984 (13%), suggesting that the agency is moving closer 
to gender parity among fish biologists (Kennedy and Roper 
1990; Penaluna et al. 2020). This increase over time is sharp 
compared with the overall Forest Service workforce, which 
showed declines in female employees from 38% in 1995 to 
34% in 2017 (Westphal et al. 2022a). Meanwhile, research 
on women and BIPOC individuals in science, technology, 
engineering, and mathematics (STEM) fields has observed 
persistent gaps in participation and retention in STEM pro-
fessions (Fry et al. 2021;National Science and Technology 
Council 2021). Mentoring has been identified as an important 
strategy to reduce employment barriers for BIPOC employees 
in natural resource careers (Balcarczyk et al. 2015).

Until 2018, when this study was initiated, mentoring in the 
Forest Service had been largely informal, where mentors and 
mentees found each other organically. However, in 2018, the 
Forest Service Work Environment and Performance Office 
(WEPO) was established, with a critical goal to improve 
workplace culture and address barriers to diversity, equity, 
and inclusion. In 2019, WEPO launched a national mentoring 
program that was formal in nature—matching mentors and 
mentees based on common fields of interest and professional 
goals. Then and now, coaching and mentoring had been an 
important component of specialized agency training in lead-
ership, including the Senior Executive Service, the Senior 
Leader Program, and the Middle Leader Program. Fewer 
options existed for entry-level employees and for profession-
als not tapped for their leadership potential.

Concurrently, some Forest Service program leaders were 
looking into other forms of mentoring to bolster opportuni-
ties for employee development. In 2017, the National Fish and 
Aquatic Strategy (“Rise to the Future”) recognized mentoring 
as an important strategy for improving career opportunities, 
enhancing employee morale, developing skills, and improving 
retention (Shively et al. 2018; USFS 2020). As recommended 
by the strategy, Forest Service national and regional program 
leaders explored strategic opportunities to enhance mento-
ring among fish biologists and aquatic ecologists (hereafter 
“aquatic professionals”). The Rise to the Future leadership 
group embarked on the development of a mentorship net-
work and established best practices. In addition, a survey 
was conducted in 2019 to understand the mentoring needs 
of Forest Service aquatic professionals across multiple disci-
plines and who function in leadership and management roles. 
A previous study by Penaluna et al. (2020) used a portion of 
the same dataset but focused only on fish biologists (a sub-
set of aquatic professionals) and addressed a different set of 
research questions. Here, we analyze data from all Forest 
Service aquatic professionals to identify strengths and gaps 
for creating more effective mentoring opportunities for a 
broader array of employees.

Methods
Survey Data Collection
A link to our online survey was sent to all Forest Service Fish 
and Aquatic Ecologist national and regional program leaders 
in Forest Service National Forest Systems and to fish biolo-
gists in Forest Service Research and Development. Program 

leaders were instructed to forward this survey to aquatic pro-
fessionals in their units. Survey respondents primarily worked 
in aquatics programs although some had assumed different 
roles in the agency (e.g., program managers and line officers). 
Surveys were deployed in 2019 in two four-week waves using 
SurveyMonkey. The first wave survey was conducted between 
April and May 2019 and the second wave was run between 
July and August 2019. The intent of the second deployment 
was a desire to enhance the number of responses in Forest 
Service regions where the responses during the first period 
were low. A total of 251 employees completed the online sur-
vey (175 in the first wave and 76 in the second wave). Due 
to the lack of information on the exact number of employees 
who received the invitation to fill out the questionnaire, the 
overall response rate was not computed, although we esti-
mate that it was around 50%. Survey completion time varied, 
but more than half (61%) completed the survey in less than 
20 minutes.

The survey included 42 questions overall, with the major-
ity being fixed response items (i.e., checklists or ordinal-scale 
questions). Survey questions included background questions 
about position and role, satisfaction with work and posi-
tion, participation in mentoring programs, desired skills to 
enhance through mentoring, attributes sought in a mentor, 
satisfaction with the mentoring experience, perceptions of 
mentoring benefits and indicators of successful mentoring. 
No evidence existed to suggest that such questions dissuaded 
more aquatic professionals from responding to the survey for 
privacy reasons. The survey also asked respondents to discuss 
their perceptions of agency approaches to mentorship. The 
survey included a few single- or multiple-choice as well as 
open-ended questions. Our team thoroughly read written text 
answers to the semi-closed questions that had “Other”—an 
open text box to submit an answer not offered in the survey—
in the response options. If the text clearly indicated that the 
response should belong to one of the preprepared response 
options, then we changed the “Other” response to that speci-
fied option. A sample of the questionnaire is available online 
(Supplement S1).

Ethical considerations for the protection of human subjects 
in social research were adhered to in the survey administra-
tion, data collection, and data analysis. After introducing the 
research topic, prospective respondents were informed that 
their participation in the survey was welcomed, they could 
skip questions that they chose not to answer, and there would 
be no consequences for rejection or withdrawal. They also 
were informed that personally identifiable information would 
not be collected, and their responses would be anonymous. 
After reading the study description, they were invited to 
click the “next” button to launch the survey. The survey was 
forwarded broadly to aquatic professionals across multiple 
corners of the agency and there was no way to track who 
responded, nor were there any repercussions for nonpartic-
ipation. Each respondent was labelled with a computer-gen-
erated ID and the study team could not link responses back 
to individuals. To prevent individual identification, any sub-
group analysis that had the sample size of fewer than ten was 
not conducted and reported.

Due to a skip-logic malfunction in the SurveyMonkey plat-
form, a few respondents were not directed forward to the 
relevant sections of the questionnaire based on their initial 
response to the yes/no question about whether they had a 
mentor. Because of this, some respondents ended up repeating 
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questions they had already responded to and others were 
asked questions that did not pertain to their circumstances. 
For the repeated entries, we kept the first responses issued and 
moved the displaced information to where it should belong to 
ensure that we had comparable information for all questions.

Data Analysis
Both parametric and nonparametric data analytic tools were 
used. When Likert-type ordinal items contain at least five 
categories in the response format, they can be considered (or 
treated) as continuous variables and analyzed using a para-
metric approach (Harpe 2015). Normality, homogeneity, 
and independence assumptions were evaluated. Simulation 
research has shown that parametric tests are quite robust 
to the violation of assumptions if it is not extreme (Carifio 
and Perla 2008; Mircioiu and Atkinson 2017; Norman 2010; 
Sullivan and Artino 2013).

For the expression of central tendency, we presented means 
and standard deviations if the variables had five or more cat-
egories in the response format, otherwise median (or mean 
rank) was used. We performed the one sample t-test and 
sign test to determine whether the average ratings were sig-
nificantly above or below the neutral response. We used the 
parametric unpaired two sample t-test with unequal variance 
to compare average ratings between two groups of mentored 
and unmentored respondents. To ascertain the robustness of 
the results, we conducted the nonparametric Kruskal-Wallis 
test when the parametric assumptions were not met by the 
data. There was no substantive difference between the para-
metric and nonparametric test results. We present the test 
results for the appropriate test used that met the assumptions. 
We normalized the mean differences as a percentage by tak-
ing the average ratings of unmentored respondents. Because 
mean differences allow us to evaluate the effect size of any 
intervention, it addresses the issue that statistical significance 
does not imply practical importance of how much improve-
ment is produced by the intervention.

To determine the strength of bivariate linear association 
between two quantitative variables, we computed Pearson’s 
product moment correlation coefficients. For categorical vari-
ables, we used the chi-square test to analyze group differences 
(or bivariate association). The test produces reliable results 
even when the distribution of the data is seriously skewed, the 
sample sizes of the study groups are unequal, and the assump-
tion of equal variance is violated (McHugh 2013). All the 
required statistical assumptions for the chi-square test were 
met: the data should be categorical, and cells should have 
frequencies or counts, categories must be mutually exclusive, 
no cell should have an expected value less than one, and the 
study groups must be independent. The Cramer’s V statistic 
was computed to determine the strength of bivariate associ-
ation only if the chi-square test was statistically significant. 
When relevant, the “not applicable” responses in the survey 
items (where someone chose not to rate) were shown in fre-
quency distributions but excluded in the statistical analyses.

Results
Respondent Characteristics
Among the 251 respondents, 52% were male and 48% 
female; none chose a nonbinary option. We combined race 
and ethnicity categories. Respondents were 88% white and 
12% were BIPOC including mixed race (Table 1). On average, 

respondents had worked 24 (SD = 10) years throughout their 
professional career, including 16 (SD = 10) years for the 
Forest Service. About 10% of respondents planned to retire 
within the next five years, and 72% were likely to spend the 
next five years of their career with the Forest Service.

Three deputy areas were represented in the sample: 
National Forest Systems, Research and Development, and 
Business Operations. Respondents were represented in 
all National Forest System regions and research stations. 
Respondents came from diverse job series—a grouping of 
positions in the federal government based on specialized line 
of work and qualification requirements, containing a numer-
ical code and name in the title—in various aquatic profes-
sions and management. This included: 0482—Fish Biology 
(56%), 1315—Hydrology (12%), 0486—Wildlife Biology 
(10%), 0401—General Natural Resources Management and 
Biological Sciences (10%). The remaining 12% belonged to 
eight other job series, like Soil Science, Biological Science 
Technician, Botany, and Forestry.

Elements of Mentorship
For the survey, a mentor was defined as a person who has 
a great positive influence on them as a professional and in 
their career. More than two-thirds of respondents indicated 
that they had a mentor at some point in their careers. Among 
those who had a mentor, four out of five (79%) respondents 
had more than one mentor in their career. Whether or not 
employees had a mentor did not vary by gender, race/ethnic-
ity, region, or deputy area (Supplement S2).

Knowing how employees become acquainted with men-
tors is helpful for understanding routes to informal mentor-
ship (Table 2). The mentoring relationship often “naturally 
evolved” while working at the Forest Service, so most men-
tors (81%) were from within the agency. Mentors assumed a 
variety of roles, but 87% respondents identified the primary 
role of their mentor as “informal,” defined as a relationship 
that is initiated on an infrequent, as-needed basis for input 
or consultation. Far fewer (8%) mentioned that the rela-
tionship had been “formal,” as indicated by an established 
mentor and mentee with a commitment, verbal or written, 
to conduct mentoring over a specified timeframe, or “coach” 
(4%), a relationship where the individual is an impartial lis-
tener focusing on providing input on concrete issues such as 
how to manage more efficiently or improving communica-
tion skills. Of the 174 respondents who had mentors, 66% of 
employees identified supervisors as their mentors (despite our 
definition of a mentor as “someone other than a supervisor”). 
When asked to evaluate, 47% of respondents either agreed 
or strongly agreed to the statement that their supervisor pos-
sesses the qualities of an effective mentor (n = 170). In half of 
the mentored cases, expectations of the mentoring relation-
ship had never been clearly discussed, but males were more 
likely to discuss desired outcomes than females (χ2

4 = 8.68, 
P = 0.07, V = 0.23, n = 165). Variations in mentor duration 
were observed by gender, with 34% of female respondents 
having an association with a mentor for five years or more 
compared to 48% male respondents having the same length 
of association (χ2

3 = 12.54, P = 0.01, V = 0.27, n = 166). One-
third of mentees met with their mentors once a week or more 
whereas 32% met one to three times per month, 14% four to 
six times per year, 9% two to three times per year, 8% once 
a year or less (n = 168). There were no gender distinctions in 
the meeting frequency (χ2

6 = = 4.38, P = 0.63, df = 6, n = 164).
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Mentor Attributes
We asked respondents to identify the attributes that they 
sought out in mentors and explored differences in responses 
by gender (Table 3). Overall, mentees looked for someone 
who had the ability to provide constructive feedback, speak 
candidly, provide a supportive atmosphere, used active listen-
ing skills, and cared about the employee’s career. Having a 
similar background or high position in the agency was not 
considered as important. However, for females, having a sup-
portive atmosphere (4.59 vs. 4.27), inclusivity and respect for 
diversity (4.35 vs. 3.87), taking care of the professional devel-
opment (4.41 vs. 4.23), active listening skills (4.44 vs. 4.23), 
and the ability to be nonjudgmental (4.28 vs. 3.94) were more 
important than for males based on the average rating scores 
on a five-point scale. For other attributes, there was no differ-
ence between male and female respondents.

Skills Mentees Sought to Develop and Satisfaction 
with Mentors
From a list of 13 skills, respondents were asked to indicate 
the skills they sought to develop with help from a mentor 
in terms of degree of importance (1 to 5). They also were 
asked their degree of satisfaction with the mentoring rela-
tionship for each of those 13 skills. Considering the average 
rating as primary input, we found a statistically significant 
positive correlation (r = 0.68, P < 0.01, n = 13) between the 

importance of skills being acquired by respondents through 
mentorship and their levels of satisfaction with the acquired 
skills. Based on whether the average ratings were above or 
below the overall average on two dimensions of importance 
and satisfaction, the following four categories emerged: (1) 
high importance—high satisfaction, (2) high importance—
low satisfaction, (3) low importance—high satisfaction, and 
(4) low importance—low satisfaction (figure 1, Supplement 
S3). Four skills learned through mentoring belonged to the 
high importance—high satisfaction category: technical, com-
munication, project management, and leadership skills. In the 
high importance—low satisfaction category were career man-
agement or planning and improving networking skills. The 
following three belonged to the low importance—high satis-
faction category: building self-confidence, enhancing informal 
skills, and the development of professional values/ethics. The 
low importance—low satisfaction category had the follow-
ing: balancing work and personal life, motivating employees, 
conflict resolution skills, and effective time management.

When comparing importance/satisfaction tables between 
female and male respondents, different sets of skills emerged 
in the high importance/high satisfaction sector, suggesting 
mentorship is serving employees differently (Supplement 
S4). Female respondents were satisfied with only three skills 
labelled as important: technical expertise, communication, 
and project management. Meanwhile, male respondents were 
satisfied with twice as many skills (6), including technical 

Table 1.  Frequency distributions of respondent characteristics.

Variables Levels/categories Number Percentage 

Gender Female 115 47.9%

Male 125 52.1%

Race/ethnicity White 205 87.6%

People of color 29 12.4%

Career stages* Early career 69 27.9%

Early mid-career 65 26.3%

Late mid-career 58 23.5%

Late career 55 22.3%

General Schedule (GS) grades GS-05 to 09 44 18.0%

GS-11 to 12 150 61.2%

GS-13 to 15 51 20.8%

Mentorship Mentored 174 69.6%

Unmentored 76 30.4%

Deputy areas National Forest Systems 218 87.2%

Research & Development 30 12.0%

Business Operations 2 0.8%

USDA Forest Service Regions Region 1 22 10.3%

Region 2 16 7.5%

Region 3 12 5.6%

Region 4 16 7.5%

Region 5 29 13.6%

Region 6 62 29.1%

Region 8 21 9.9%

Region 9 19 8.9%

Region 10 16 7.5%

*Career stages are categorized into four based on the responses to the question how many years they have worked for the USDA Forest Service: the 
respondents who worked for seven years or less were considered as early career, eight to 15 years as early midcareer, 16 to 25 years as late midcareer, and 
26 years or more as late career employees.
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expertise, communication, networking, values/ethics, leader-
ship, and informal skills.

Mentoring Outcomes and Impacts
Respondents were asked about their perceptions of the ben-
efits or outcomes of the mentoring relationship from a list of 
twelve items using a three-point scale (“greatly,” “somewhat,” 
or “not at all”). The items that were most likely to have ben-
efitted respondents greatly were greater agency awareness, 
greater awareness of strengths and weaknesses, and technical 
skills (Table 4). Few differences were detected between male 
and female respondents, except problem solving skills, which 
was a greater benefit for males (60% male indicated greatly 
compared to 42% female).

The average rating scores on the organizational outcomes 
such as motivation, satisfaction, and aspiration were higher 
than the neutral response and fell in the agreement region 
of the five-point ordinal scale (Table 5). When we compared 
mentored and unmentored employees, the magnitude of men-
tored respondents’ average ratings was consistently higher 
than that of unmentored respondents. When the mean differ-
ence was statistically significant, the average ratings of men-
tored respondents were 8% to 13% higher than the average 
ratings of unmentored respondents. Mentored respondents 
found their work more challenging, fulfilling, and valuable 
than unmentored respondents. Not only were mentored 

respondents more satisfied with their current position, but 
they also perceived that a mentor would be more valuable to 
their career than unmentored respondents. In terms of gender, 
females were more likely to report that mentoring would be 
valuable to their professional growth than males; the average 
rating on a five-point scale being 4.11 for females and 3.92 
for males. There was no difference in the demographic char-
acteristics between mentored and unmentored employees.

Access to Mentors
More than two-thirds of the respondents (69%) wished that 
the Forest Service would provide more training for men-
tors and coaches (figure 2). 84% of respondents agreed or 
strongly agreed that their agency could use more mentors to 
serve employees. In addition, 81% agreed that mentoring and 
coaching is a cost-effective way to develop employees and 
81% also agreed that employee morale would benefit from 
a successful mentoring program. In terms of gender, females 
were more likely to agree that more agency employees would 
benefit from having a mentor than males. The average rating 
on a five-point scale was 4.40 for females and 4.18 for males. 
As shown in figure 2, the difference in gender was significant 
in three items, with females being even more supportive of the 
need for mentors and mentor training.

Respondents tended to agree that the agency needs to 
improve its approaches to mentorship and coaching (Table 

Table 2.  Frequency distributions of variables comprising elements of mentorship.

Variables/Levels n % Variables/Levels n % 

Primary role of mentor How relationship was initiated

 � Formal mentor 14 8.3  I reached out to the mentor or coach 16 9.5

 � Informal mentor 147 87.0  Suggested to me by my supervisor 5 3.0

 � Coach 7 4.1  Initiated by the mentor or coach 10 5.9

 � Other 1 0.6  Part of leadership training program 8 4.7

Relationship to your mentor  The relationship naturally evolved 125 74.0

 � Supervisor 82 48.2  Other 5 3.0

 � Supervisee 14 8.2 How you met mentor/coacha

 � Co-worker 32 18.8  College or graduate training 22 13.1

 � Peer 28 16.5  Job outside the Forest Service 25 14.9

 � Other 14 8.2  While working at the Forest Service 132 78.6

Length of mentorshipᶲ  Professional meeting or conference 6 3.6

 � Less than one year 13 7.6  During a training session 7 4.2

 � 1–2 years 32 18.8  Professional development center 2 1.2

 � 3–4 years 56 32.9  Other 4 2.4

 � 5 years or more 69 40.6 Affiliation of your mentor/coach

Frequency of mentor meeting  USDA Forest Service 136 80.5

 � Once a week or more 56 33.3  Other governmental agency 20 11.8

 � 1 to 3 times per month 55 32.7  University 8 4.7

 � 4 to 6 times per year 23 13.7  Other 5 3.0

 � 2 to 3 times per year 16 9.5 How expectations determined b

 � Once a year 7 4.2  Written agreement 7 4.1

 � Less than once a year 6 3.6  Discussion of desired outcomes 21 12.4

 � Other 5 3.0  Emerged gradually/organically 65 38.5

 Never clearly discussed 74 43.8

 Other 2 1.2

aBecause the respondents could select multiple options, the percentage is calculated by dividing the number of responses by the number of respondents. 
Therefore, the total of percentages exceeds 100.
bGender difference was statistically significant at α ≤ 0.10 significance level.
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6). Fewer than one-fourth (22%) agreed that the agency 
values mentor relations for employees. Likewise, 31% 
agreed that they have access to mentorship opportunities 
in the agency. 11% agreed that the Forest Service encour-
ages employees to seek mentors and 16% agreed that their 
supervisor had encouraged them to work with a mentor. 9% 
agreed that the agency communicates mentorship opportu-
nities effectively.

Respondents were largely unaware of any formal mentor-
ing program being offered by the Forest Service but believed 
that it is important to have one. Around the time of the survey, 
the Forest Service WEPO had piloted a National Mentoring 
Program, which was launched agencywide after the survey 
was completed. This effort was independent of our study of 

aquatic professionals. Only 11% respondents were aware 
of the formal mentoring program, but 56% reported that it 
would be important for their unit to have a formal mentoring 
program. This finding does not suggest that informal mentor-
ing is unimportant. In fact, 53% of respondents also believed 
that mentoring should be informal or situational. It also is 
noteworthy that male respondents were more likely than 
female to indicate that they prefer mentoring to be informal 
or situational (χ2

1 = 2.71, P = 0.10, n = 208).

Discussion
Our survey of Forest Service aquatic professionals revealed 
that a high proportion of these employees have been 

Table 3.  Frequency distributions and average ratings of the most important attributes employees seek in mentors.

 Not at all 
important 

Not very 
important 

Somewhat 
important 

Very important Extremely 
important 

Mean (SD) 

Ability to speak candidly 0.6% 0.0% 5.1% 36.9% 57.3% 4.50 (0.66)

Ability to provide constructive feedback 0.6% 0.0% 2.5% 45.6% 51.3% 4.47 (0.61)

Providing a supportive atmospherea 0.6% 1.3% 8.9% 33.1% 56.1% 4.43 (0.76)

Active listening skillsa 0.0% 0.0% 8.4% 50.3% 41.3% 4.33 (0.62)

Cares about my future & my professional 
developmenta

0.6% 1.9% 9.6% 40.4% 47.4% 4.32 (0.79)

Impartiality or objectivity 1.3% 1.3% 13.5% 39.1% 44.9% 4.25 (0.83)

Asking good questions 0.6% 0.6% 13.5% 48.7% 36.6% 4.20 (0.74)

Leadership skills 0.6% 1.9% 16.7% 43.6% 37.2% 4.15 (0.81)

Inclusive and respecting diversitya 1.9% 7.0% 12.1% 35.0% 43.9% 4.12 (1.00)

Ability to be non-judgmentala 1.3% 5.7% 15.9% 34.4% 42.7% 4.11 (0.96)

Strategic or tactical skills 0.6% 3.2% 16.0% 48.7% 31.4% 4.07 (0.81)

Technical competence 0.6% 4.5% 21.0% 36.9% 36.9% 4.05 (0.90)

Impact as a role model for me 2.0% 5.3% 21.7% 32.9% 38.2% 4.00 (1.00)

Knowledge of the agency 3.2% 1.3% 25.3% 38.3% 31.8% 3.94 (0.96)

Admired in their profession or discipline 1.3% 11.5% 32.7% 34.6% 19.9% 3.60 (0.97)

Recognized in their field 2.6% 14.8% 35.5% 33.5% 13.6% 3.41 (0.98)

Located close by—easy to access 7.8% 17.0% 30.7% 30.7% 13.7% 3.25 (1.13)

Having a similar background as me 13.0% 40.3% 29.9% 10.4% 6.5% 2.57 (1.05)

High position in the agency 19.3% 43.2% 27.1% 8.4% 1.9% 2.30 (0.94)

aGender difference was statistically significant at α ≤ 0.10 significance level.
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Figure 1  A four-quadrant diagram shows where skills and attributes fall based on their importance to the mentored respondents and their satisfaction 
with the mentoring relationship in supporting these skills.
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Table 4.  Reported levels of benefits derived from the mentoring relationshipa.

 Not at all Somewhat Greatly 

Better understanding of the agency 6.3% 22.9% 70.8%

Improved technical skills 5.3% 37.8% 56.9%

Greater awareness of my strengths and weaknesses 8.7% 34.7% 56.6%

Greater confidence 4.6% 44.7% 50.7%

Improved problem-solving skillsb 6.1% 43.2% 50.7%

Greater job satisfaction 9.9% 39.7% 50.3%

Better project management skills 8.8% 42.2% 49.0%

Better understanding of my core values 10.7% 40.0% 49.3%

Enhanced communication skills 7.2% 57.9% 34.9%

Improved work habits or organizational skills 14.5% 47.6% 37.9%

Improved work attitude 12.2% 53.1% 34.7%

Improved conflict management or resolution skills 15.7% 47.6% 36.7%

aPercentages might not add precisely 100% due to rounding off the numbers. “Not applicable” responses were excluded in the analysis.
bGender difference was statistically significant at α ≤ 0.10 significance level.

Table 5.  Comparison of average ratings of motivation, satisfaction, and aspiration between mentored and unmentored respondents.

 Mentored Unmentored Mean difference Kruskal-Wallis test statistics 

Mean SD Mean SD 

What I work on is challenging. 4.39 0.76 3.97 0.93 10.4%a χ2
1 = 12.38, P < 0.01, n = 249

What I work on is important. 4.38 0.82 4.21 0.99 4.0% χ2
1 = 1.45, P = 0.23, n = 248

Having a mentor can improve job satisfaction. 4.18 0.70 3.98 0.89 5.0% χ2
1 = 1.92, P = 0.17, n = 209

Having a coach or mentor is valuable to my career. 4.15 0.72 3.85 1.06 7.8% χ2
1 = 2.43, P = 0.12, n = 208

Mentoring would be valuable to my professional growth.b 4.01 0.81 4.00 1.06 0.3% χ2
1 = 0.20, P = 0.65, n = 208

My work is fulfilling. 3.95 0.92 3.57 1.16 10.6%a χ2
1 = 5.57, P = 0.02, n = 248

How satisfied are you with your current position? 3.85 0.97 3.57 1.10 7.9%a χ2
1 = 3.48, P = 0.06, n = 247

I feel valued in my workplace. 3.60 1.08 3.20 1.30 12.6%a χ2
1 = 5.13, P = 0.02, n = 249

aMean differences are also statistically significant at α ≤ 0.10 significance level.
bGender difference was statistically significant at α ≤ 0.10 significance level.
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mentored. Similar to Kennedy and Roper (1990), we found 
that most employees surveyed had been mentored and many 
had experienced multiple mentoring relationships over their 
careers. Compared to other studies of workforce mentorship, 
(see Johnson et al. 2020, who found that fewer than half of 
employees had been mentored), mentorship rates for aquatic 
professionals in the Forest Service appear to be on the higher 
side. Still, three in ten employees had never been mentored. 
We found no significant differences in overall mentorship 
rates by sex, region, deputy area, race or ethnicity, which sug-
gests that mentorship is more or less accessible to aquatic pro-
fessionals across the organization. Although it appears that 
mentorship participation is equitable, agency leaders may 
contemplate whether higher rates of mentorship are desired 
for targeted employee groups that have faced historical bar-
riers. Accelerating mentoring rates for historically underrep-
resented groups could support employee development and 
advancement, leading to improved retention and potential 
to transition employees into leadership positions. Mentoring 
relationships last longer for males than for females, suggest-
ing that the benefits may not be evenly distributed over time. 
Finding ways to ensure that all employees have enduring men-
toring opportunities is important for equity of opportunities, 
organizational morale, and employee retention. Strategies to 
expand mentoring become increasingly important, as recent 
demographic analysis of the Forest Service workforce shows 
a dearth of female and BIPOC employees at entry-level posi-
tions (Westphal et al. 2022a).

Supervisors play a significant role as mentors for nearly 
half of the aquatic professionals surveyed, which suggests 
that access to mentors beyond the supervisor may be limited 
for some. Given that more than half of respondents did not 
agree that their supervisors had the quality to be an effective 
mentor, employees mentored by their supervisor may not be 
reaping the full benefits of mentorship. Research suggests that 
supervisors may be more effective than other mentors in gen-
erating improved job satisfaction and employee commitment 
(Raabe and Beehr 2003) and may be especially helpful during 
employee orientation and onboarding. However, supervisors 
may not be ideal mentors for employees seeking transforma-
tion (Johnson 2007). The inherent power differential associ-
ated with the supervisory role may inhibit candor and limit 
exposure to outside thinking that may help the mentee to 
develop. This lends support to formal agency programs that 
match mentees with persons outside their immediate work 
unit.

Although we learned that the mentoring of aquatic profes-
sionals had been predominantly informal and that relation-
ships evolved organically, we also found support for formal 
mentoring (where mentors are assigned), particularly among 
female employees. This raises questions about whether male 
employees may be more practiced at pursuing prospective 
mentors and negotiating an informal mentor relationship 
than female employees or whether males have greater access 
to opportunities to develop professional networks, such as 
conferences and professional training, as others have noted 
(Cross and Armstrong 2008; Linehan and Scullion 2008). 
When informal mentoring occurs among professionals not 
trained in mentoring or who are entrenched in a particular 
worldview, it could create a space ripe for the propagation 
of preexisting biases or preferences that inhibit employee 
development or promotion opportunities. Formal mentoring 
programs may help to level the playing field by arranging 
mentorships through a third party, providing opportunities 
for those with limited access to potential mentors. Moreover, 
formal mentoring may be relevant in hybrid and telework 
environments or in times of budget scarcity or health con-
straints, such as during the pandemic, when travel to profes-
sional meetings is limited.

There appears to be a link between mentoring and employee 
well-being. Compared to those who were unmentored, men-
tees experienced improved job satisfaction, fulfillment, or 
feeling valued, which suggest that mentoring may be a use-
ful way to develop, motivate, and support employees. Our 
findings support the previous claim that mentored employees 
have higher levels of motivation than others (Eby et al. 2008; 
Ghosh and Reio 2013). We cannot be certain that employ-
ees who are already satisfied or fulfilled by their jobs tend to 
seek mentors more often or whether these outcomes result 
from the mentoring relationship. Our results departed slightly 
from Penaluna et al. (2020) who found the relationship to 
be marginally significant (P = 0.10) when only fish biologists 
were included. In this study, the P value climbed when all 
aquatic professionals, including those in management roles, 
were investigated (P = 0.14). This suggests that job satisfac-
tion may be related both to having a mentor and the type of 
work that is being performed or the position being held. For 
example, it is possible that skills developed through mentor-
ing are even more impactful to those in leadership positions 
or otherwise inhabiting roles that have drifted away from 
fish biology or other technical fields. Given the observational 
research design, we can make claims about the association 

Table 6.  Respondents’ perceptions of the effectiveness of mentoring in the USDA Forest Service a.

 Strongly 
disagree 

Disagree Neutral Agree Strongly agree Mean (SD) 

More agency employees would benefit from having a mentor.b 0.5% 0.0% 10.0% 49.8% 39.7% 4.28 (0.68)

Very few people I work with have mentors. 4.8% 9.7% 20.8% 42.0% 22.7% 3.68 (1.08)

I have access to mentorship opportunities within my agency. 9.6% 23.4% 35.9% 25.4% 5.7% 2.94 (1.05)

My agency values mentor relations for employee development. 13.4% 25.8% 39.2% 18.2% 3.4% 2.72 (1.02)

The USDA Forest Service encourages employees to seek out mentors. 15.8% 34.4% 38.8% 9.6% 1.4% 2.46 (0.92)

My current supervisor has encouraged me to work with a mentor. 23.9% 33.0% 26.8% 14.8% 1.4% 2.37 (1.05)

My agency effectively communicates mentorship opportunities for 
employees.

28.7% 40.7% 21.5% 8.6% 0.5% 2.11 (0.94)

aPercentages might not add precisely 100% due to rounding off the numbers.
bGender difference was statistically significant at α ≤ 0.10 significance level.
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only, not the causality. Still, employees surveyed identified 
several direct benefits from the mentorship experience, such 
as greater confidence, improved work habits, and organiza-
tional skills. Consistent with existing literature on mentoring, 
we can thus hypothesize that mentoring leads to aspirations, 
which in turn increase employees’ productivity (Allen et al. 
2017). More research is needed to further explore this rela-
tionship between mentoring and productivity in the context 
of a public agency.

For agencies developing and designing mentorship and 
training opportunities, it is helpful to identify attributes 
sought in a mentor, the skills that mentees sought to develop 
through mentoring, and their level of satisfaction with their 
mentor’s ability to provide those skills. What we learned about 
desired mentor attributes was consistent with the literature, 
with an emphasis on providing support, candid feedback, and 
active listening (Abiddin et al. 2012; Samier 2000). Yet we 
also observed gender differences, where female employees 
consistently wanted these support qualities to a greater degree 
than males, suggesting that attention to mentor selection is 
important. We found that mentees are most satisfied with 
mentors’ ability to provide skills in communication, proj-
ect management, leadership, and technical expertise. Male 
employees also indicated satisfaction with their mentors’ 
provision of skills in networking and values/ethics as well as 
informal skills. New mentoring programs may benefit from 
focusing on these core skills to maximize their impact while 
paying attention to how to maximize skill development for all 
employees. Although mentees highly sought skills in network-
ing and career planning, they were far less satisfied with their 
mentors’ competency in meeting these needs. If these skills 
are important to develop, it is worth considering whether 
they are appropriate in the mentorship context or whether 
mentors lack training or confidence in imparting these skills. 
There also was both less interest and less satisfaction in skills 
related to conflict resolution, time-management, and work-
life balance. Although there were slight differences in these 
relationships when looking at fisheries biologists (Penaluna et 
al. 2020), the overall relationship is similar. We suspect that 
employees have access to other internal training opportuni-
ties to develop these skills beyond mentoring. However, in a 
highly decentralized agency, employees in remote field sites 
may have less access to agency-sponsored training opportu-
nities, thus increasing the importance of mentors who can 
address diverse needs. Mentors may be especially important 
for female and BIPOC employees in isolated field sites.

Our research findings show that surveyed employees (espe-
cially female) support greater agency investment in mentor-
ship programs, including training for new mentors. There was 
interest in both formal and informal programs, which suggests 
the value in exploring diverse mentorship forms. Although 
there is significant support for mentoring, our results sug-
gest that communication about mentoring opportunities is 
uneven. As noted in previous research, mentoring can serve as 
a cost-effective way to develop, retain, and empower employ-
ees (Hudson 2013). Mentoring also is viewed as an important 
strategy for enhancing workplace diversity and inclusivity, 
particularly in STEM disciplines and professions (Fry et al. 
2021; Womack et al. 2020; Yu 2020).

It is important to note the limitations of our study. First, 
our sampling and recruitment approach does not allow us 
to generalize findings beyond this immediate study group. 
Because the population of aquatic professionals working in 

various roles throughout the agency is unknown, we can only 
estimate an approximate response rate. Second, our study 
focuses on aquatic professionals in one federal land man-
agement agency, the Forest Service. There may be unique or 
exceptional elements of this professional cadre based on edu-
cation, advanced training, or socialization, as well as aspects 
associated with the structure of the Forest Service National 
Fisheries Program that influenced our findings. More studies 
are needed to investigate mentoring in other professional dis-
ciplines, employment sectors, and public management agen-
cies to see whether the trends reported in this study remain 
consistent.

Implications
The need of both formal and informal mentoring is rec-
ognized as well as the important differences in these 
approaches (Samier 2000). Given what we learned about 
mentoring among aquatic professionals in the Forest 
Service, it is useful to consider ways to support both for-
mal and informal mentoring approaches, which poten-
tially reach different groups. In 2022, the Forest Service 
invested in its National Mentoring Program, which fea-
tured formal training, third-party pairing of mentors and 
mentees, a structured, six-month mentorship commit-
ment, and a continuous evaluation cycle. Informal mento-
ring often occurs without formal training of mentors and 
often is more casual and long term (Blake-Beard 2001). 
Not every employee has the wherewithal or networks 
to cultivate an informal mentor; finding an appropri-
ate match may be especially difficult for female mentees 
(Cross and Armstrong 2008; Linehan and Scullion 2008). 
Identifying strategies to communicate information and 
provide access to resources that support formal and infor-
mal mentoring may help organizations bolster mentoring 
skills and make these relationships more impactful and 
longstanding. Incentivizing supervisors to share informa-
tion about mentoring with employees also may help to 
expand awareness of opportunities. This survey was com-
pleted prior to the full implementation of the agency’s 
formal program and thus awareness of mentoring oppor-
tunities may have improved since then.

Our study of the Forest Service can be instructive for 
other federal agencies considering ways to provide oppor-
tunities for employee advancement and professional sup-
port to implement Executive Order 14035. Although a 
direct correlation between mentoring and diversity, equity, 
inclusion, and accessibility was not explored here, evidence 
elsewhere suggests this link (Hinton et al. 2020; Mullen et 
al. 2021). Research conducted in the US Fish and Wildlife 
Service identified mentoring as an important support to 
reduce employment barriers for minoritized employees 
(Balcarczyk et al. 2015). We suggest that mentoring can be 
considered key practice toward inclusivity, because a critical 
element of mentoring is listening and appreciating employ-
ees, as well as providing a space for employees to feel heard, 
which are known to promote inclusion (Shore et al. 2018). 
Mentoring also can result in positive internal action (pro-
motion, advancement) and thus can be critical to long-term 
retention for women and BIPOC employees (Fry et al. 2021; 
Womack et al. 2020). Although the long-term impacts of 
mentoring have not been evaluated based on demographic 
characteristics, future research can be designed with these 
goals in mind.
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Conclusion
Our study of aquatic professionals in the Forest Service found 
mentorship to be associated with greater job satisfaction 
and mentored employees were more likely to feel valued and 
challenged, suggesting that mentoring can be considered as 
one element of a broader strategy toward improving agency 
morale and employee well-being. We found that mentoring 
provides an array of benefits to employees. There is demand 
for both formal and informal mentoring, suggesting that the 
agency consider fostering both types to reach a greater diver-
sity of employees. Mentored employees are highly satisfied 
with their mentoring experience and report multiple benefits. 
Desired mentor attributes and skills being sought by mentees 
vary by gender, suggesting that a “one-size fits all” mentor-
ing program would not meet every need. Improvements in 
technical, project management, and communication skills 
seem to contribute most to the respondents’ satisfaction with 
mentorship. The challenges for increased participation in 
mentoring include the lack of awareness of or access to men-
toring opportunities, lack of supervisor encouragement, and 
minimal help from the agency to seek out mentors. Effective 
communication about and commitment to providing men-
toring opportunities will help to expand employee access to 
mentors, allowing a more even distribution of mentoring ben-
efits. In sum, organizations might evaluate various strategies 
to reinforce and reward a strong mentoring culture, including 
a learning and adaptive component to make needed adjust-
ments over time.

Supplementary Materials
Supplementary data are available at Journal of Forestry on-
line.
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