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The percentage of minorities has increased in the United States,  but the 

proportion of minority individuals employed in natural resource occupations do not 

reflect the proportion of minorities in the population. Therefore, natural resource 

agencies are attempting to increase numbers of minorities in their workforce.   

This study used the Social Cognitive Career Theory (SCCT) as a framework to 

determine barriers and influences of minority recruitment and retention. The SCCT 

states that behavior is a function of belief systems and conditions of an individual’s 

environment.  I distributed an internet survey to 5,070 state natural resource employees 

and received 3,080 completed surveys (60.7% response).  Respondents were 

employees of the four participating natural resource agencies: California Department of 

Forestry and Fire Protection, Texas Parks and Wildlife Department, New York State 

Department of Environmental Conservation, and Florida Fish and Wildlife Conservation 

Commission.   

Minority respondents, compared to majority respondents, reported they were less 

likely to feel support from their parents when pursuing natural resource careers, were 
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more likely to perceive barriers from natural resource agencies, and were more likely to 

have a minority role model. In addition, respondents who grew up in rural residences 

were more likely to hunt, wildlife watch, hike, and camp than their suburban and urban 

counterparts. Respondents who grew up in urban residences are more likely to 

experience lack of exposure to natural resources, lack of role models, and a lack of 

marketing by natural resource agencies. 

From the results of this research, I recommend increasing agency outreach in 

urban areas, including minority families, and focusing on established recreational 

activities. These measures would improve recruitment of minorities. This study 

increases understanding of the barriers to their participation in natural resource 

occupations. 
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CHAPTER 1  
INTRODUCTION AND SIGNIFICANCE 

Federal and state natural resource agencies are exploring how to increase the 

diversity within their workforce (Wyche and Frierson 1990, Valdez 1995, Maughan et al. 

2001, Moss 2011).  Although the percentage of minority people in the United States is 

increasing, the number of minorities in natural resource occupations does not reflect this 

changing ratio (Adams & Moreno 1998; Blockstein 1990; Blockstein et al. 1992; Holland 

et al. 1992; Lawrence et al. 1993a, 1993b; Weintraub et al. 2011).  Much research has 

been done that reports the differences in these numbers (Hodgdon 1980, 1982, 1990; 

Claussen  & Fabbrizzio 1992; White 1992; Jones 1993; Ponds 1993; Adams & Moreno 

1998).  For my study, I have enlisted the help of state natural resource employees to 

complete a survey which tests existing psychological theories and hypotheses regarding 

factors that influence the diversity at natural resource agencies.  From this, I have 

provided the results of the survey along with recommendations on how natural resource 

agencies can alter their approach and improve minority recruitment efforts. 

For this project all racial and ethnic minorities in the United States; specifically 

African-Americans, Hispanics/Latinos, Asians, American Indians, and Pacific Islanders 

will be referred to together as “minorities” as they each, and as a collective, occur in the 

US population in smaller numbers than White or Caucasian Americans, the “majority” 

ethnic group at the present time (Figure 1-1).   

Minorities in Natural Resource Careers 

Natural resource administrators in a multitude of agencies have launched 

initiatives to recruit minorities and diversify their professions and associations (SWOP 

1990, Baker 2000; Davis et al. 2002; Hudson 2001; Jenkins 2003; Taylor 2007).  In the 
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early years of these recruitment initiatives, researchers hypothesized that minorities 

were less likely to be interested in environmental concerns because they were so 

preoccupied with meeting basic needs in their daily lives (Van Ardsol et al. 1965; 

Morrison et al. 1972; Meeker et al. 1973; Van Liere & Dunlap 1980; Taylor 2007).  

Because natural resource agencies are supposed to reflect the needs of, and 

communicate effectively with the public, the lack of ethnic representation in the 

workforce is a major concern for natural resource managers (Maughan et al. 2001; 

Davis et al. 2002).  The Census Bureau (2008) reported that the United States will be 

composed mostly of minority population individuals by 2042 (Figure 1-2).  As of May 

2012, the Census Bureau reported that 50.4% of the children younger than age one are 

minorities.  

  Minority recruitment programs used by agencies to appeal to different minority 

groups were also running into difficulties with reaching goals of minority recruitment and 

retention (Massey 1992; Sims 1992).  In addition the public, in their role as 

stakeholders, is increasingly being asked to participate in decisions made about natural 

resource utilization and conservation (Decker et al. 1996).  As the proportion of 

Caucasians in America decreases, natural resource managers wonder how their 

policies and effectiveness will be affected.  If ethnic minorities are not supportive of 

natural resource conservation, there might be negative impacts as their democratic 

power increases with population (Vaske et al. 2001). 

The lack of minority participation in natural resource careers is a well 

documented issue in the field of human dimensions.  Adams and Moreno (1998) 

conducted research with minority natural resource employees in the southeastern 
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United States to explain career choice.  They found that the differences between 

minority and majority groups in natural resource occupations could be explained by 

previous experience in natural resources, natural resource career salary, and 

recruitment.   

Leatherberry and Wellman (1988), using an unpublished survey done by the 

Department of Forestry at Virginia Tech (VT) in 1985, investigated the perception held 

by African-American high school students about forestry professions.  The purpose of 

the survey was to determine perspectives and experiences of minority and majority 

individuals in life natural science related majors.  Leatherberry and Wellman found that 

past exposure to the manual-labor side of forestry plus a lack of educational 

opportunities created a negative perception of forestry. According to their results, the 

African-American students surveyed relied very much on their parents and school 

resources—teachers, guidance systems, and counselors—when they selected their 

intended college majors.  In fact, they placed significantly more reliance on them than 

their surveyed non-minority counterparts.  Additionally, the African-American students 

were not able to effectively identify the role of a professional forester.  A large 

percentage of the students identified professional foresters as those that operated 

sawmills and cut down trees.  They were largely unaware of positions which utilized 

skills and training obtained from majors such as the social sciences, math, business, 

computer science, economics, or chemical engineering.  A majority (71%) of the 

students from both the minority and non-minority groups had no opinion on whether 

foresters were poorly paid or not.  
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Leatherberry and Wellman (1988) came to an interesting conclusion that many 

students, from both the minority and non-minority groups were not well-informed about 

opportunities available to them in the field of forestry.  Eight percent of students felt they 

were somewhat informed about the opportunities, while only one percent stated they 

were well informed.  The other 91 percent of students felt they had little to no 

information on what a job in the field of forestry entailed.  Eighty-three percent of 

students who had information about forestry careers received their information mainly 

via youth groups and television programs.  Leatherberry and Wellman also 

hypothesized that the image of forestry as a manual occupation among the African-

American sample of students stems from the African-American historical association 

with the "lower end of forestry."  These students might not think such arduous work is a 

realistic career goal for a college graduate. 

The Social Cognitive Career Theory 

In 1994, Lent proposed the Social Cognitive Career Theory (SCCT) (Lent et al. 

1994).  This theory, based on the already existing Social Cognitive Theory (Bandura 

1986), focuses on psychological variables and how they interact with a person’s 

environment to shape career aspirations.  In this theory, the psychological variables are 

outcome expectancy, goals, and self-efficacy (Lent et al. 2000).  Self-efficacy is defined 

as the measure of one’s own ability to complete tasks and reach goals (Ormrod 2006).  

The SCCT has been used to examine the effects of these variables and a person’s 

environment on barriers to joining certain career fields (Albert & Luzzo 1999; Swanson 

et al. 1996; Swanson & Woitke 1997).  The SCCT looks at two different aspects of an 

individual’s environment: endogenous and exogenous.  In other words, factual points of 

a person’s life are not only important (e.g. education level, economic status) but also 
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characteristics of a person’s life which they deem important (i.e. perceived barriers, 

perceived family support) (Vondracek et al. 1986). Endogenous barriers, such as 

education level, are those which come from within the individuals’ home-life and act as 

barriers to their career growth in any career path.  Exogenous barriers, such as 

perceived support from loved ones, are challenges in reaching academic and/or career 

goals that are anticipated by an individual (Howard et al. 2010).  These perceived 

barriers can cause the path to a certain career seem more difficult.  In research done by 

Jackson (Jackson et al. 2006), urban youth from low-income and racial/ethnic minority 

backgrounds who anticipated more of these perceived barriers had lower educational 

and career aspirations. 

In previous studies, self-efficacy and other social cognitive variables (e.g. 

ethnicity, support, barriers) have been good indicators of whether or not a college 

student is recruited and retained in a science-related career (Hackett et al. 1992; 

Schaefers et al.1997; Nauta et al. 1998; Quimby et al. 2007).  Due to the success of the 

use of this theory, I will be applying portions of the SCCT that coincide with existing 

hypotheses on minorities in natural resource careers, which will be covered later in this 

chapter.  While “Personal Inputs” are the independent variables for this study, the 

sections of the SCCT that will be used in this study are detailed below (Figure 1-3): 

1. Background Objective and Perceived Barriers: These are not directly related to 
the career but still have an effect on career choice (e.g. socioeconomic status);  

2. Proximal Objective and Perceived Barriers: These are barriers that are directly 
related to the career (e.g. perceived discrimination); 

3. Self-efficacy: This can be tested by looking at one of the sources of self-efficacy 
called social models (i.e. role models) (Bandura 1977); and  

4. Learning Experiences: This will be examined by looking at the respondents’ 
previous exposure to natural resources.   
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By asking questions in regard to these variables, I will determine if the SCCT is a 

good guideline for the issue of minority recruitment and provide recommendations on 

how natural resource agencies can alter their efforts for higher recruitment and retention 

in minority populations.  

 Existing Hypotheses of Barriers to Minorities in Natural Resources  

In 2007 the Organization for Tropical Studies (OTS), a consortium of over 60 

universities, released a manual of best practices that highlighted steps organizations 

and institutions could take in order to increase the number of trained ecologists and 

environmental scientists in their ranks.  The manual also examined already existing 

programs that have been successful in recruiting and retaining minorities in 

environmental fields.  For those in the ages from kindergarten to their senior year in 

high school, lack of natural resource exposure, limited interest in science as a career 

choice, and reduced high school graduation rates compared to their non-minority 

counterparts were listed as the largest barriers to minorities joining natural resource 

careers.  For high school graduates, a lack of role models/mentors, lack of hands-on 

experiences, and a lack of international experiences were listed as the strongest 

barriers (OTS 2007).   

I will be exploring some of these hypotheses as variables in my study, especially 

those that could possibly be directly affected by natural resource agency efforts.  These 

alterable variables, along with the psychological variables given by the SCCT, will be 

dependent variables in my study to identify and provide recommendations to natural 

resource agencies appeal more to the minority population in the United States. 
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Lack of Natural Resource Exposure 

Historically, minority students are more likely to gain their first exposure to natural 

resources and science in general late in their high school careers and while going into 

college.  As many students choose their career paths before this time; early exposure is 

a key component of recruitment into a discipline (Berryman 1983; Chawla 1998; OTS 

2007).  Super (1980), Gottfredson (1981), and Hartung (Hartung et al. 2005) have also 

found that early exposure is a key element; though they suggest it must be combined 

with familial influences to create a complete influence on career choice.  

An overall lack of natural resource exposure among today’s youth is described 

well in Louv’s (2005) “Last Child in the Woods: Saving Our Children from Nature-Deficit 

Disorder”.  Due to the large migration from rural to urban communities, fewer children 

have had an innate connection with nature and more have a fear of this unfamiliar 

environment (Migliarese 2008).  With minorities accounting for 98% of urban population 

growth in the past decade, their living environments could provide a future barrier to 

minority recruitment and retention in the natural resources (Frey 2011).  As someone 

who has grown up in a suburban environment with little rural exposure, I am especially 

interested in how the childhood living environments of participants has affected their 

outlook on the variables that will be presented to them.  

 For the remainder of this study, the locations where individuals lived as children 

are referred to as their “residence.” I did not inquire about current residence.  Because 

of the supposed effect of residence on natural resource exposure, I will also be 

exploring the residence of respondents as an independent variable in which to test 

against the dependent variables created from the SCCT and these existing hypotheses 

of barriers to minorities in natural resources. 
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Limited Interest in Natural Resources as a Career Choice 

A lack of knowledge of the opportunities in the field is another reason for the 

limited minority interest in natural resources as a career choice (Chen et al. 1989; 

Wyche & Frierson 1990; Massey 1992).  One way to overcome this issue is introducing 

more natural resources related classes at the high school level (Weintraub et al. 2011). 

One strong hypothesis to lack of minority interest lies in the historical ties 

between minorities and natural resources.  Many minority groups have experienced 

structural racism in terms of environmental injustice (e.g. decreased water quality and 

landfills in minority areas) (Gee and Payne Sturges 2004, Bullard et al. 2007, Hoerner 

and Robinson 2008, Strife and Downey 2009).  This has given some minority people 

distrust and a negative view of the institution of natural resource management as well 

as the decision-makers in the field (Bryant 1995).  

Another reason could be that minorities are more attracted to higher paying 

science disciplines as they tend to make less overall (Staniec 2004). 

Reduced High School Graduation Rates  

In 1997 the National Center for Education Statistics (NCES) reported the non-

minority dropout rate in the United States to be less than 8% while African American 

and Hispanic dropout rates were 12% and 30% respectively.  These numbers 

decreased in more recent years with African American and Hispanic dropout rates being 

approximately 7 % and 14% respectively.  Non-minority dropout rates fell to 5% (NCES 

2012b).  The lower minority high school graduation rates have been an important barrier 

to minorities in natural resources, especially when the Bureau of Labor Statistics (BLS) 

lists the natural resource workforce (except technicians) with less than a high school 

diploma as being less than 1% (BLS 2012).  A majority of natural resource professionals 
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hold at least a bachelor’s degree (BLS 2012).  While over 39% of non-minority 

individuals in the United States hold at least a bachelor’s degree, African American and 

Hispanic bachelor degree holders are lower, at 20% and 23% respectively (NCES 

2012a).   

Lack of Role Models/Mentors  

Mentorship has been shown to be important in various disciplines (Roche 1979, 

Bogat and Rednar 1985, Wyche and Frierson 1990, Welch 1997, Brown 2000, Maton et 

al. 2000, Maughan et al. 2001, Armstrong et al. 2007).  Mentoring is defined as 

significant career experience provided from one individual to a less experienced 

individuals during a transitional period in life (Haring 1997, 1999).  Mentorship is also an 

important part of perceived self-efficacy, a vital part of the SCCT (Schwarzer 1992; Lent 

et al. 1994; Bandura, 1995; Maddux 1995; Bandura 1997; Pajares & Urdan 2006). 

This study will expand on the reviewed literature (Appendix A), along with the 

hypothesis proposed using the SCCT, to question a large sample of individuals about 

the barriers and influences they experienced to participation in natural resource careers.  

Objectives of this Study 

The purpose of this study is to (1) determine the influences to employment by 

state natural resource management agencies, (2) determine minority-specific and 

majority-specific influences to employment by state natural resource management 

agency, and (3) determine the effect of location of childhood residence on an 

individual’s natural resource recreational background and barrier perceptions. 
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Research questions: My survey will address these objectives by answering 

these specific questions (Figure 1-4): 

1. What are the demographics of our survey respondents? 

2. What endogenous barriers are reported by respondents? 

3. What exogenous barriers are reported by respondents?  

4. Did natural resource exposure affect respondents’ career choice? 

5. Was the presence of role models influential to respondents’ interest in natural 
resource careers? 

6. Is there a relationship between respondents’ childhood residence and interest in 
natural resource careers?  

7. How do survey responses compare between majority and minority respondents? 

 

  



22 
 

 

Figure 1-1.  Racial/Ethnic Demographics of the United States as of 2010 (Census 2011).  

 
 

 

Figure 1-2.  Projected Racial Make-Up of the United States (Census Bureau 2004). 
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Figure 1-3.  The Social Cognitive Career Theory incorporating the variables used in my study. Boxes which contain independent variables for my 

study are outlined in square dots. Boxes which contain dependent variables used in my study are outlined in round dots.  Adapted 
from Lent, R. W., Brown, S. D., and Hackett, G. 1994. Toward a unifying social cognitive theory of career and academic interest, 
choice, and performance [Monograph]. Journal of Vocational Behavior 45:79-122.  
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Figure 1- 4.  Study sites included natural resource agencies in Florida, Texas, California and New York. 
States included in the survey are shaded. 
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CHAPTER 2  
 METHODS 

This chapter discusses the research design of this study and identifies the 

methods of data collection and survey analysis.  The goal of this thesis is to investigate 

what life events have brought individuals into the field of natural resources using themes 

introduced by previously published psychological works and ideas.  Special attention 

has been given to how minority groups respond to barriers and influences in regard to 

their natural resource career.  

This goal is completed through use of a survey.  Salant and Dillman (1994) state 

that surveys can be used to assess needs, evaluate demand, and examine impact.  The 

survey was designed to provide data to determine perceived and objective barriers, 

levels of natural resource exposure, social models of self-efficacy, and the effects of the 

respondents’ childhood residence on their decision to join a natural resource career.  

The survey and all interviews procedures were approved by the UF Institutional 

Review Board (IRB) Protocol #U-719-2012 (Appendix B). All agencies that participated 

in this study agreed to participate in the study.  For preliminary in-person interviews, 

verbal consent was obtained from the participant before interviewing began.  For the 

main sample, participants were given an explanation of the research and procedures on 

the first page of the internet survey.  If they opted not to participate in the survey, they 

were given the option of exiting the survey. 

Survey Preparation Process 

I looked at the questions and results of the previously published works along with 

Lent’s (Lent et al. 1994) SCCT in order to draft questions that could be used in 

preliminary structured interviews.  For the interview process, 10 face-to-face interviews 
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were scheduled with natural resource professionals in the Gainesville, Florida and 

Tallahassee, Florida.  Each individual was asked a series of 10 questions with 

concurrent verbal probing.  Each interview lasted approximately one hour.  From the 

results of each interview I drafted questions for use in the survey to be used with our 

target population.  After the survey was drafted, I pretested the survey by holding think-

aloud interviews with two members of the target population on the University of Florida 

campus. 

To choose the individuals to survey for this thesis, I first targeted the states that 

have the largest population: California, Texas, Florida and New York, because they 

have 1) contain large metropolitan and rural regions, and 2) contain two “minority-

majority” states.  According to the Census Bureau (2012), the term minority-majority is 

used to denote a region or state in which the minority population in aggregate 

outnumbers that of non-Hispanic Whites.  The two minority-majority states in this study 

sample are California and Texas.  This was an important study group for the survey as 

a large number of ethnic minority respondents is needed in order to make a statistically 

sound analysis of minority group responses.  I initially intended to include federal natural 

resource agencies in the study; however, due to strict Office of Personnel Management 

(OPM) regulations, I would have not been able to gain approval and complete the 

survey collection in a timely manner.   

I contacted the state natural resource agencies in each of those states, and used 

all of those who responded: 

 California Department of Forestry and Fire Protection (CALFIRE): CALFIRE acts 
as stewards and firefighters to California’s privately-owned forests. Their mission 
emphasizes the protection of California’s natural resources. 
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 Texas Parks and Wildlife Department (TPWD): TPWD focuses on conserving 
Texas’ natural and cultural resources including fish and wildlife. They manage 
these lands for use by the public and conserve the resources for future 
generations. 

 New York State Department of Environmental Conservation (NYDEC): NYDEC 
takes responsibility for the management of plant and animal populations in the 
state of New York. They also manage of forests and watersheds in the state.  

 Florida Fish and Wildlife Conservation Commission (FWC): The FWC engages in 
natural resource conservation via the four public responsibilities of law 
enforcement, research, management, and outreach. The agency focuses on  the 
management of fish and wildlife resources for multiple-use by the public. 

Survey Construction and Distribution 

The survey was mainly quantitative in nature.  Open-ended questions allowed 

respondents to elaborate on quantitative responses.  The survey was composed of 

questions obtained from published works, the preliminary survey, and the SCCT to 

answer the following research questions: 

1. What are the demographics of our survey respondents? 

2. What endogenous barriers are reported by respondents? 

3. What exogenous barriers are reported by  respondents? 

4. Did natural resource exposure affect respondents’ career choice? 

5. Was the presence of role models influential to respondents’ interest in natural 
resource careers? 

6. Is there a relationship between respondents’ childhood residence and interest in 
natural resource careers?  

7. How do survey responses compare between majority and minority respondents? 

 Survey structure was based on Dillman’s “Tailored Design Method” (Dillman et 

al. 2009).  Surveys were distributed using the SurveyMonkey® 

(www.surveymonkey.com) web-based software.  
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A list of respondents was provided to me by each agency.  I asked for the list to 

only include individuals in natural resource professions, which excluded administrative 

assistants and maintenance staff.  The list provided me with the names and emails of 

the current full-time employees (FTEs) in each agency.  

Three days before the survey was distributed, directors of each participating 

agency sent my pre-drafted introductory letter to their employees which explained the 

nature and timeline of the survey procedure.  Survey links were then emailed directly to 

participants via their work email addresses.  Surveys were personalized so that no one 

could access the survey without the direct link presented in each email.  Survey 

submission was only counted once per respondent submission.  Once a participant 

completed the last page of the survey, their link was deactivated and they could no 

longer access the survey.  Beginning one week after the first email contact, two 

reminder emails were sent out at one week intervals to all members of the target 

sample that had not yet submitted a survey. 

I distributed the survey to 5,070 total employees and received 3,080 responses 

for a response rate of 60.7%. 

Survey Analysis 

Quantitative items were analyzed using JMP® 10 statistical system.  Qualitative 

responses were analyzed in SurveyMonkey® using the built in text analysis to highlight 

common words.  Quantitative responses were analyzed using four different methods in 

JMP® 10 Statistical Software:  

 Likert-type questions were analyzed using a Wilcoxon/Kruskal-Wallis Test; 

  Analysis of Variance (ANOVA) was utilized in quantitative questions with either a 
“yes” or “no” response; 
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 Chi-square test was used for multiple choice questions; and 

 Childhood residence multiple comparisons were analyzed using a Steel-Dwass 
Test. 

Privacy Protection 

I took special care to ensure the confidentiality of survey participants.  Code 

identifiers were substituted for each respondent email address when surveys were 

collected. Only I can reconnect these codes to any particular respondent.  Before any 

information was taken, participants were presented with an informed consent form that 

was approved by the University of Florida (UF) IRB Protocol #U-719-2012. 

Survey Limitations 

 One limitation to this study was that federal employees could not be included 

without a lengthy approval process.  Since the main survey was online, additional 

probing to quantitative and qualitative question was not possible.  Another limitation was 

collapsing of all major United States minority groups (i.e.  African-Americans, 

Hispanics/Latinos, Asians, American Indians/Native Alaskans, and Pacific 

Islanders/Native Hawaiians) into one umbrella group.  It would have been beneficial to 

have enough participants of each cultural background to view each ethnic/racial group 

separately; however, minority respondent numbers were not at a level that would have 

made that type of analysis statistically sound.    
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CHAPTER 3 
RESULTS 

All respondents (n=3080) were employees of the four participating natural 

resource agencies: CALFIRE, TPWD, NYDEC, and FWC.  

Group comparisons refer to the comparison of responses between majority and 

minority respondents.  Likert scale responses were analyzed via a Wilcoxon/Kruskal-

Wallis Test.  Multiple choice items were analyzed using chi-square tests.  A significance 

level of α=0.01 was utilized due the large sample and large number of variables.  In the 

Group Comparisons section, only categories from which a significant difference 

between majority and minority responses are reported. 

Examination of Research Questions 

What are the Demographics of My Survey Respondents? (Table 3-1) 

Age:  A majority (82%) of the respondents were from ages 22 to 54.  There was 

no significant difference between age groups 22 to 34 (n=747), 35 to 44 (n=814), and 

45 to 54 (n=811) (p<0.05).  The age demographics of the survey respondents did not 

significantly differ from that of the US Labor Force as reported by the Bureau of Labor 

Statistics (BLS 2013).  

Gender: In the total sample 75.5% of respondents were male while 24.5% of 

respondents were female.  In order to determine whether a gender was over or 

underrepresented in my respondents, I compared the proportion of men and women 

FWC respondents (74%, 26%)  to the proportion of men and women in the FWC Equal 

Employment Opportunity (EEO) Report (82%, 18%).  The difference in the proportion of 

females in FWC respondents and FWC EEO are not significantly different (p<0.05) 

(Figure 3-1).  All three samples show a large divergence from the expected ratio of 
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approximately 50% male and female.  This confirms that women are underrepresented 

in these agency samples.  

Race/ethnicity: Our respondents were 85.9% Caucasian and 14.1% minority.  

Our minority sample consisted of mostly individuals of Hispanic/Latino Origin (5.9%), 

two or more races (2.8%), other (2.3%), Black/African American (1.6%), and less than 

1.0% of Native American/Alaskan Natives, Asians, and Native Hawaiian/Pacific 

Islanders. 

Occupation: Most of respondents in our total sample (56%) consisted of law 

enforcement officers and wildlife biologist/ fisheries specialists.  I compared the 

occupations of the FWC respondents to the FWC EEO Report in order to determine if 

an occupation was over or underrepresented in my sample. In both the sample of all 

respondents and FWC respondents, General Biological Sciences (1%) was significantly 

underrepresented compared to the FWC EEO report (11%) (p<0.05) (Figure 3-2).  

Some occupations did not appear among the FWC respondents (i.e. business, 

information technology management, and recreational specialist). This could be a result 

of chance and sampling. On the other hand, this survey was presented in a way that 

would appeal to individuals who were strictly natural resource professionals.  This may 

have deterred individuals who did not self-identify as a natural resource professional 

even though they work in a natural resource agency.  

Overall the distribution of occupations was comparable between the FWC EEO 

report, FWC respondents and the total sample, suggesting our data represents a 

reasonable cross-section of natural resource agency occupations. 
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What Endogenous Barriers are Reported by Respondents? 

Each respondent was asked to classify their childhood socioeconomic status as 

working class, working-middle class, middle class, upper-middle class, or upper class.  

Responses formed a non-normal distribution; therefore median values were used for the 

analysis.  Both majority and minority respondents had similar childhood socioeconomic 

statuses.  Therefore, there was no significant difference between majority and minority 

responses (p<0.01). 

Education is usually considered an important endogenous barrier.  However, as I 

surveyed only natural resource employees in professional positions, it was assumed 

that they had obtained a Bachelor’s degree or equivalent diploma.  Endogenous barriers 

were not deemed to be an important factor in our respondents. 

Responses: Most respondents, majority (93%) and minority (93%), considered 

their childhood socioeconomic status to range from the working to middle class (Figure 

3-3).   

What Exogenous Barriers are Reported by Respondents? 

Exogenous barriers were tested using a 7-point Likert scale.  Responses formed 

a non-normal distribution.  Median values more than or equal to 4.0 indicated that the 

event was participated in more frequently than expected by chance.   

Minorities were significantly more likely to perceive negative barriers than 

majority respondents (p<0.01).  Minorities were also less likely to feel support from their 

families.  

Family support and influences: Majority and minority respondents were asked 

how supportive their family and friends were in regard to the respondent choosing a 

career in the natural resource profession.  Majority respondents stated that their father, 
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mother, sibling, other family, and friends were all supportive of their decision to become 

a natural resource professional.  However, siblings, other family, and friends were 

considered less supportive than parents (Figure 3-4).  Minority respondents stated that 

their father, mother, sibling, other family, and friends were all supportive of their decision 

to become a natural resource professional; however mothers, siblings, other family, and 

friends were considered less supportive than fathers (Figure 3-4). Respondents were 

also asked how influential various individuals were to them choosing a career in natural 

resources.  Fathers, teachers, mothers, other family members, and friends were all 

considered influential individuals for majority respondents; peers, siblings, neighbors, 

camp counselors, and school counselors were less influential (Figure 3-5). For minority 

respondents fathers, teachers, mothers, and friends were all considered influential 

individuals. Other family members, Peers, siblings, neighbors, camp counselors, and 

school counselors were less influential (Figure 3-5).  

For both minority and majority respondents—even in cases where mothers were 

considered to be key supportive and influential individuals—mothers were considered to 

be less supportive and influential than father-figures. 

Barriers: Respondents were asked to what degree they faced certain barriers, 

based on barriers listed by Chesney (1981).  Majority respondents stated that low job 

availability and low salary were important barriers that they have experienced in the 

natural resource profession (Figure 3-6). Minority respondents stated that low job 

availability was an important barrier that they have experienced in the natural resource 

profession (Figure 3-6). Minority respondents also found low salary to be a barrier in 
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natural resources; however they felt less affected by this barrier that did majority 

respondents. 

Group comparisons 

Family support: Minority respondents’ fathers and mothers were reported to be 

significantly less supportive of a job in natural resources than majority fathers and 

mothers(p<0.01) (Table 3-2). 

Barriers: (Table 3-3) Minority respondents felt that racial discrimination was a 

significantly stronger than majority respondents (p<.01).  Minorities also felt less 

exposed to natural resources and the jobs available to them in the field throughout their 

childhood (p<.01).  Minorities were more likely to feel a lack of encouragement from 

those around them as well as natural resource agencies to join a career in natural 

resources (p<.01).  Minorities also felt more that the culture of their family is against a 

career in natural resources than majority respondents (p<.01).  Minority respondents felt 

that a lack of role models and lack of marketing by natural resource agencies was a 

larger barrier than did majority respondents (p<.01).  

Did Natural Resource Exposure Affect Respondents’ Career Choice?  

Natural resource exposure measured using a 7-point Likert scale.  Respondents 

were asked how frequently they participated in various natural resource-related 

recreational activities during three stages in their lives—kindergarten to 5th grade, 6th 

grade through college, and in the past 3 years.  Because this section asked for natural 

resource recreation frequency throughout three different life stages, a Principal 

Component Analysis (PCA) was utilized to check for variable redundancy.  There was a 

high correlation between responses of recreational frequency over all life stages for 
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respondents; so, I used a mean of the responses as an overall value of recreational 

frequency. 

Responses formed a non-normal distribution.   Median values more than or equal 

to 4.0 indicated that the event was participated in more frequently than expected by 

chance.  Minority respondents participated in natural resource-based recreation less 

than majority respondents (p<.01).  

Recreation: Majority respondents participated more often in wildlife watching, 

fishing, and beach activities than expected by chance (Figure 3-7).  Minority 

respondents participated more often in fishing than expected by chance (Figure 3-7). 

Group comparisons 

Recreation: Out of the 12 recreational activities listed by us, minority 

respondents participated significantly less than majority respondents in hunting, visiting 

national parks, camping, canoeing/boating, and hiking (p<.01) (Table 3-4).   

Was the Presence of Role Models influential to Respondents’ interest in Natural 
Resource Careers? 

I considered natural resource role models to be any individual that influenced the 

respondent to pursue a natural resource career, including parents, family, teachers, and 

natural resource agency professionals. Natural resource role model presence tested 

using multiple choice, quantitative questions in regard to the presence of natural 

resource role models and agency encouragement in the respondents’ decision to enter 

the field of natural resources. 

Majority responses 

Influential individuals: Majority respondents were asked if there was an 

important individual who influenced them to pursue a career in natural resources.  
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Majority respondents were more likely to have an ethnic majority role model than an 

ethnic minority role model who began influencing their appreciation of natural resources 

before elementary school.  Although influences began early, most respondents (68%) 

decided to go into a career in natural resources later in their academic careers (high 

school, college, or after college) (Figure 3-8).  Fathers of respondents were considered 

to be the most influential individual.  Only 10% of respondents had parents who worked 

specifically in the natural resource field; still, 36% of individuals were influenced by their 

parents’ occupation to join a career in natural resources.   

Agency encouragement: Most majority respondents (62%) had another 

occupational goal before pursuing a career in natural resources.  Natural resource 

agencies were perceived to have encouraged 37% of respondents to pursue a career in 

natural resources; 69% of respondents stated that this encouragement took place later 

in their academic careers (after college, college, or high school).  Only 9% of majority 

respondents recalled being encouraged by a natural resource agency to join a student 

program hosted by an agency, which generally occurred during college (67%). 

Minority responses 

Influential individuals: Interestingly, Minority respondents were more likely to 

have an ethnic majority role model than an ethnic minority role model who influenced 

their appreciation of natural resources. Like majority respondents, minority respondents 

began interacting with their natural resource role model before elementary school. 

Also like majority respondents, most minority respondents (69%) decided to go 

into a career in natural resources later in their academic careers (after college, college, 

or high school) (Figure 3-8).  Fathers of minority respondents were considered to be the 

most influential individual.  Only 7% of minority respondents had parents who worked 
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specifically in the natural resource field; still, 35% of individuals were influenced by their 

parents’ occupation to join a career in natural resources.   

Agency encouragement: Most minority respondents (69%) had another 

occupational goal before pursuing a career in natural resources.  Natural resource 

agencies were perceived to have encouraged 33% of respondents to pursue a career in 

natural resources; 80% of respondents stated that this encouragement took place later 

in their academic career (after college or college).  Only 10% of minority respondents 

recalled being encouraged by a natural resource agency to join a student program 

hosted by an agency, much of which occurred during college (70%). 

Group comparisons 

Fathers were viewed as significantly less influential to minority respondents than 

fathers to majority respondents (p<0.01) (Table 3-5).   Although individual categories of 

non-family members did not significantly influence respondents, combined their 

influence is significant. This seems largely due to the influence of teachers (Figure 3-5).  

Minorities tended to be more influenced to join natural resource careers by individuals 

outside of their family than majority respondents by individuals outside of their families 

(p<0.01) (Table 3-5).  Minority respondents had a significantly lower rate of having one 

particular individual that influenced them to start a career in natural resources than 

majority respondents (p<0.01) (Table 3-6).  Minority respondents were also significantly 

less likely to have a majority role model than majority respondents (p<.01) (Figure 3-9). 

Is there a Relationship between Respondents’ Childhood Residence and Interest 
in Natural Resource Careers? 

Respondents were asked in what type of area they lived ranging from rural to 

urban (5-point Likert scale, Appendix D, Question 22) during three stages in their lives—
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during primary school, during middle school, and during high school.  Because this 

section asked for natural resource recreation frequency throughout three different life 

stages, a PCA was utilized to check for variable redundancy.  The performed PCA 

showed a high correlation between responses of residence over all life stages, therefore 

I used the mean of the responses as an overall value of recreational frequency. 

Responses: Majority and minority respondents lived in mostly rural or suburban 

settings (Figure 3-10).  

Group Comparison: Although most minority respondents lived in rural or 

suburban settings, minority respondents were significantly more likely to live in mostly 

urban areas in all levels of their life than majority respondents (p<.01) (Figure 3-11). 

There were no significant differences in the number of respondents from either race 

group in regard to the other locations of living (p<.01). 

Effects of the Childhood Residence 

Recreation 

 Recreational activities whose frequencies significantly changed with the 

respondents’ change in living location are shown in Table 3-7.  Because the frequency 

of each recreational activity increased with value on the Likert-scale, a higher mean 

denotes a higher frequency of participating in a recreational activity. 

Hunting: Respondents from mostly rural living locations were more likely to hunt 

than respondents from any other living location (p<.01).  Individuals from rural-suburban 

areas hunted significantly less than those in mostly rural households but significantly 

more than those in suburban, suburban-urban, and mostly urban households(p<.01). 

Wildlife watching: Respondents from mostly rural living locations were more 

likely to participate in wildlife watching than those from suburban, suburban-urban, and 
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mostly urban living locations (p<.01).  Those from rural-suburban households 

participated in wildlife watching significantly more than those from mostly urban 

households (p<.01). 

Hiking: Individuals from mostly rural and rural-suburban households participated 

in hiking significantly more than individuals from mostly urban households (p<.01). 

Camping: Individuals from mostly rural and rural-suburban households were 

more likely to participate in camping more frequently than those from suburban and 

mostly urban living locations (p<.01). 

Barriers 

 The perception of the intensity of some barriers changed significantly with 

respondents’ change in childhood residence and these are shown in Table 3-8.   

Because the intensity of each perceived barrier increased with value on the Likert-scale, 

a higher mean denotes a higher perceived intensity of said barrier. 

Lack of exposure to natural resources: Those who grew up in suburban-

urban, mostly urban, and suburban environments were more likely to report a lack of 

exposure to natural resources than those that grew up in mostly rural households 

(p<.01). 

 Lack of role models: Respondents who grew up in mostly urban environments 

were more likely to perceive a lack of natural resource role models than respondents 

who grew up in mostly rural environments (p<.01). 

 Lack of marketing by natural resource agencies: Those who grew up in 

mostly urban environments were more likely to feel that natural resource agencies 

lacked good marketing than those in mostly rural households (p<.01). 
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Overall 

 Individuals who grew up in rural residences were more likely to hunt, wildlife 

watch, hike, and camp than their suburban and urban counterparts. Individuals who 

grew up in urban residences are more likely to experience lack of exposure to natural 

resources, lack of role models, and a lack of marketing by natural resource agencies. 
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Table 3-1.  Demographics of survey respondents. 

 Demographic n Percentage 

Total 
 
Age 

 
 

 
3080/5070 

 
60.7% 

 22 to 34 747 25.5% 

 35 to 44 814 27.8% 

 45 to 54 811 27.7% 

 55 to 64 515 17.6% 

 65 and Over 39 1.3% 

 
Gender 

   

 Male 2205 75.5% 

 Female 717 24.5% 

 
Race/Ethnicity 

   

 White 2499 85.9% 

 Hispanic/Latino 172 5.9% 

 Black/African American 46 1.6% 

 Asian 13 0.4% 

 Native American or Alaska 
Native 

23 0.8% 

 Native Hawaiian or Pacific 
Islander 

8 0.3% 

 Two or More Races 80 2.8% 

 Other 67 2.3% 

 
Occupation 

   

 Law Enforcement 857 28.1% 

 Wildlife Biology/Fisheries 
Research 

853 27.9% 

 Other  466 15.3% 

 Natural Resource 
Management 

358 11.7% 

 Forestry 201 6.6% 

 Recreational Specialist 122 4.0% 

 Business 119 3.9% 

 Information Technology 
Management 

39 1.3% 

 General Biological Science 35 1.1% 

 Soils Science 3 0.1% 
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Table 3-2.  Comparison of support given from others in regard to pursuing a career in 
natural resources for majority versus minority respondents at a significance 
level α=0.01. 

Category Race Group Mean Rank Prob>|Z| 

Fathers    

 Majority 1372.5 0.0001* 

 
 
Mothers 
 
 
 
Siblings 
 
 
 
Other Family 
Members 
 
 
Friends 

Minority 
 
 
Majority 
Minority 
 
 
Majority 
Minority 
 
 
Majority 
Minority 
 
 
Majority 
Minority 

1187.8 
 

 
1403.3 
1232.2 

 
 

1309.6 
1277.4 

 
 

1342.2 
1262.2 

 
 

1389.0 
1320.4 

 
 
 

0.0001* 
 
 
 

0.4200 
 
 
 

0.0495 
 
 
 

0.0979 

*Wilcoxon Non-Parametric Test 
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Table 3-3.  Comparison of perceived barriers for majority versus minority respondents at 
a significance level α=0.01. 

Category Group Mean Rank Prob>|Z| 

Racial Discrimination    

 Minority 1727.3 0.0001* 

 Majority 1383.9  

Lack of Exposure to Natural Resources    

 Minority 1534.0 0.0001* 

 Majority 1418.3  

Lack of Encouragement to Join Natural Resource 
Agencies 

   

 Minority 1535.8 0.0001* 

 Majority 1414.6  

Family Cultural Structure    

 Minority 1544.6 0.0001* 

 Majority 1408.8  

Lack of Role Models    

 Minority 1555.8 0.0002* 

 Majority 1408.0  

Lack of Marketing    

 Minority 1545.5 0.0007* 

 Majority 1412.6  

Proper Training    

 Minority 1460.8 0.3908 

 Majority 1425.6  

Negative Natural Resource Experiences    

 Minority 1477.3 0.1236 

 Majority 1426.4  

Low Expected Salary    

 Majority 1439.4 0.2285 

 Minority 1386.4  

Gender Discrimination    

 Minority 1458.2 0.3518 

 Majority 1425.5  

Job Availability    

 Majority 1447.2 0.0254 

 Minority 1348.8  

Poor Academic Preparation    

 Minority 1499.1 0.0365 

 Majority 1418.8  

*Wilcoxon Non-Parametric Test 
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Table 3-4.  Comparison between majority and minority natural resource-based 
recreation frequency at a significance level α=0.01. 

Category Column1 Mean Rank Prob>|Z| 

Hunting    

 Majority 1374.8 0.0069* 

 Minority 1257.1  

National Park Visitation    

 Majority 1391.6 0.0082* 
 Minority 1277.4  

Camping     

 Majority 1404.7 0.0013* 

 Minority 1262.4  

Canoeing/Boating    

 Majority 1393.2 0.0001* 

 Minority 1096.2  

Hiking    

 Majority 1379.5 0.0001* 

  Minority 1167.7   

Wildlife Watching    

 Majority 1389.3 0.0140 

 Minority 1281.2  

Birdwatching    

 Majority 1336.7 0.5947 

 Minority 1313.7  

Fishing    

 Majority 1425.0 0.1877 

 Minority 1366.2  

Beach Activities    

 Majority 1406.8 0.4313 

 Minority 1371.9  

Mountain Biking    

 Majority 1339.7 0.6933 

 Minority 1323.4  

City Park Visitation    

 Minority 1424.4 0.0483 

 Majority 1338.7  

Picnicking     

 Majority 1347.6 0.7895 

 Minority 1336.0  

*Wilcoxon Non-Parametric Test 
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Table 3-5.  Comparison of the Influences of others on for majority versus minority 
respondents at a significance level α=0.01 (Wilcoxon Non-Parametric Test). 
†Non-family members combine the influences of friends, neighbors, teachers, 
camp counselors, school counselors, media, and school outings.  

Category Group Mean Rank Prob>|Z| 

Fathers    

 Majority 999.5 0.0012* 

 Minority 880.8  

Non-Family Members†    

 Minority 971.2 0.0001* 

 Majority 956.7  

Mother   

  Majority 988.0 0.0500 
 Minority 914.3 

 Siblings   

  Minority 963.0 0.8741 
 Majority 957.3 

 Other Family Members   

  Majority 973.9 0.2591 
 Minority 932.1 

 Friends   

  Majority 973.8 0.8669 
 Minority 967.5 

 Neighbors   

  Minority 977.4 0.5601 
 Majority 957.4 

 Teachers   

  Majority 978.1 0.0912 
 Minority 914.8 

 Camp Counselor   

  Minority 954.0 0.9741 
 Majority 952.9 

 School Counselor   

  Minority 974.3 0.4813 
 Majority 952.3 

 Media   

  Minority 1455.4 0.0294 
 Majority 1364.8 

 School Outings   

  Minority 1367.3 0.9330 
 Majority 1371.0 
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Table 3-6.  Comparison of the presence of a single influential individual for majority 
versus minority respondents at a significance level α=0.01. 

Group n    Std(x) Std Error Prob>|F| 

Majority 2486 0.69 0.17 0.01243 0.0057* 

Minority 407 0.64 0.45 0.01244   

*Analysis of Variance Test 
 
 
Table 3-7.  Comparisons between living location and natural resource recreation that 

showed significant differences at a significance level α=0.01. Within group 

significant differences shown by    value. 

Category Level    Std(x) 

Hunting    

 Mostly Rural 2.62A 1.77 

 Rural-Suburban 2.01B 1.71 

 Suburban 1.36C 1.54 

 Suburban-Urban 1.35C 1.55 

 Mostly Urban 1.26C 1.44 

Wildlife Watching    

 Mostly Rural 3.44A 1.87 

 Rural-Suburban 3.13AB 1.72 

 Suburban 2.87BC 1.70 

 Suburban-Urban 2.75BC 1.69 

 Mostly Urban 2.58C 2.58 

Hiking    

 Mostly Rural 2.62A 1.57 

 Rural-Suburban 2.53A 1.35 

 Suburban 2.41AB 1.33 

 Suburban-Urban 2.42AB 2.42 

 Mostly Urban 2.16B 2.16 

Camping    

 Mostly Rural 2.23A 0.98 

 Rural-Suburban 2.20A 0.97 

 Suburban 2.00B 0.95 

 Suburban-Urban 2.04B 1.00 

 Mostly Urban 1.92B 1.02 

*Steel-Dwass Non-Parametric Test 
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Table 3-8.  Comparisons between living location and exogenous barriers that showed 
significant differences at a significance level α=0.01. Within group significant 

differences shown by     value. 

Category Level    Std(x) 

Lack of Exposure    

 Mostly Rural 2.39A 1.82 

 Rural-Suburban 2.55A 1.77 

 Suburban 2.70B 1.87 

 Suburban-Urban 2.93B 1.85 

 Mostly Urban 2.87B 2.10 

Lack of Role Models    

 Mostly Rural 1.84A 1.51 

 Rural-Suburban 2.03B 1.50 

 Suburban 2.07B 1.57 

 Suburban-Urban 2.16B 1.58 

 Mostly Urban 2.29C 1.82 

Lack of Marketing    

 Mostly Rural 2.33A 1.76 

 Rural-Suburban 2.41AB 1.72 

 Suburban 2.58B 1.83 

 Suburban-Urban 2.78B 1.78 

 Mostly Urban 2.77B 1.98 

*Steel-Dwass Non-Parametric Test 
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Figure 3-1.  The comparison of gender demographic between FWC respondents and 

FWC EEO report. The differences are not significant at α=0.05 (Chi-Square 
Test).  
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Figure 3-2.  Comparison of reported occupations between FWC Respondents and FWC 

EEO Report. Only the proportion reporting as General Biological Science is 
significant at a level α=0.05 (Chi Square Test). 

 
 

 
Figure 3-3.  Childhood socioeconomic status of majority respondents and minority 

respondents.  
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Figure 3-4. Median levels of support given by various individuals to majority and 

minority respondents in regard to pursuing a natural resource career. 

 

  
Figure 3-5.  Median levels of influence to join a natural resource career given to majority 

respondents and minority respondents by various individuals. 
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Figure 3-6.  Median score of exogenous barriers faced by majority respondents and 
minority respondents in their profession. 

 

Figure 3-7.  Majority and minority respondent natural resource recreational frequency.  
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Figure 3-8.  Life period in which majority respondents and minority respondents decided 
to join a natural resource career. 

 

 
Figure 3-9.  Comparison of the race/ethnicity of influential individuals for majority versus 

minority respondents at a significance level α=0.01 (Chi-Square Test). 
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Figure 3-10.  Childhood residence of majority respondents and minority respondents. 

 

 
Figure 3-11.   Comparison of childhood residence for majority versus minority 

respondents at a significance level α=0.01 (Chi-Square Test). 

 
  

7% 

9% 

16% 

32% 

36% 

8% 

12% 

21% 

28% 

31% 

0% 10% 20% 30% 40% 

Suburban-Urban 

Mostly Urban 

Rural-Suburban 

Mostly Rural 

Suburban 

Minority Respondents 

Majority Respondents 

32% 

16% 

36% 

7% 
9%* 

28% 

12% 

31% 

8% 

21%* 

0% 

5% 

10% 

15% 

20% 

25% 

30% 

35% 

40% 

P
e

rc
e

n
ta

ge
 o

f 
R

e
sp

o
n

d
e

n
ts

 

Residency 

Majority 

Minority 



54 
 

CHAPTER 4  
DISCUSSION 

Overall Findings 

The purpose of this study was to better understand the influences and barriers to 

minority recruitment and retention in the field of natural resources.  This study 

determined that there exist differences in the influences and barriers not only between 

minority and majority respondents but also between people in different childhood 

residences.  Respondents who grew up in rural versus urban environments experienced 

varying levels of natural resource recreation and barriers in the field of natural 

resources. 

The research questions addressed the various inputs of the SCCT to determine if 

any or all were important to the natural resource professional respondents and/or if the 

intensity of the inputs differed among minority and majority respondents or rural and 

urban respondents. 

Few endogenous barriers were reported by respondents. Education and 

socioeconomic status were the endogenous barriers included in this study.  For 

professional positions at the participating agencies, Bachelor’s degrees or equivalent 

diplomas are required. Therefore, I confidently assumed that a post-high school 

education was obtained by all survey respondents.  Socioeconomic status was, from 

both the majority and minority respondent groups, reported as a working to middle class 

environment.  This result coincides with other studies on the number of individuals in 

each socioeconomic class (Gilbert 2002, Beeghley 2004, Thompson and Hickey 2005). 

Therefore based on my study and others, socioeconomic status itself does not appear 

to be a barrier when recruiting individuals into natural resource occupations.  
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Significant exogenous barriers were reported by respondents. Although minority 

respondents felt that their family was generally supportive of their pursuing a natural 

resource career, minority parents were less supportive than majority. I propose two 

hypotheses as to why this is the case. This could be due to the lack of emphasis on 

natural resource careers in minority cultures (Wondolleck and Yaffee 2000).  Due to this 

lack of emphasis, minority parents could be less knowledgeable about the career field 

and cannot provide a high level of support due to this assumed lack of knowledge.  

Perhaps minority parents were reported to be less supportive due to the same 

exogenous barriers that minority respondents reportedly experience while in the 

workforce.  They could feel less exposed to the career and natural resources in general.  

In turn, they are less supportive of their children entering the natural resource career 

field. 

In order to address this issue, I recommend that natural resource agencies 

include minority families when recruiting minority individuals.  Events in minority areas 

that include family-oriented activities could be used to improve the knowledge of natural 

resource occupations to individuals on a family level.  It is more important in these areas 

that natural resource agencies work to expose individuals to the importance of natural 

resources and especially the idea of the field as a viable occupation option.  Not only 

would an increase in these activities aim to overcome the barrier of parental support but 

also the barriers of lack of natural resource occupation exposure, lack of 

encouragement, and lack of role models—all of which were seen as significantly 

stronger barriers in minority respondents. 
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I also recommend that natural resource agencies continue to go to areas of 

underrepresented groups and introduce the idea of a natural resource occupation to 

minority groups.  As minority respondents mentioned family culture as a significantly 

stronger barrier than did majority respondents, minority respondents are not as likely to 

get encouragement and exposure to natural resource occupations from their families.     

It is more important in these areas that natural resource agencies work to expose 

individuals to the importance of natural resources and especially the idea of the field as 

a viable occupation option.  This initiative will also readily engage the three other 

exogenous barriers that minority respondents reportedly felt more strongly than majority 

respondents: lack of natural resource occupation exposure, lack of encouragement, and 

lack of role models. 

Racial discrimination—although not a strong barrier overall—was a significantly 

stronger barriers to minority respondents than majority respondents.  Recent initiatives 

within natural resource agencies are currently being put in place to battle the perception 

of racial discrimination.  For instance, federal agencies such as the USDA Forest 

Service and National Park Service have started the Unconscious Bias Initiative and 

Diversity Change Agent Program respectively to alter the perception that natural 

resource agencies only appeal to exclusive individuals (Forman 2011, Tidwell 2011).  

Agencies raising awareness of their diversity issues as well as being transparent with 

their efforts to change them can aid the view of racial discrimination within the 

workplace.  

Respondents reported having varying amounts of natural resource exposure.  

Wildlife watching, fishing, and beach activities were the natural resource recreational 
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activities participated in most frequently by both majority and minority respondents.  

Mountain biking and hunting were the least frequented activities for minority 

respondents while mountain biking, hunting, and canoeing/boating were the least 

frequented activities by majority respondents.   

The activities majority respondents participated in significantly more than minority 

respondents—hunting, national park visitation, camping, canoeing/boating, and hiking—

did not seem to be important natural resource recreational activities for either 

respondent group; it would be more beneficial to increase the frequency of recreational 

activities that are important to a cultural group than it would be to introduce a 

recreational activity that a community has not yet adopted (Hinch et al.  2005, Walker 

and Virden 2005, Hudson et al. 2013).  From my results, I was unable to determine 

which, if any, type of natural resource recreation was crucial to influencing individuals to 

become interested in a natural resource career.  What was clear, however, was that 

respondents participated in natural resource recreations through all stages of their 

youth.  Therefore I recommend that natural resource agencies, when attempting to 

expose youth to natural resources, utilize available recreational activities.  Not only will 

this remove some of the unfamiliarity of the activity, but it also promotes continuity for 

the recreation to be repeated when the agency is not present.   

The presence of role models was influential to respondents’ interest in natural 

resource careers. Role models were reported to be important to respondents’ 

development in their natural resource career.  Most respondents—in both majority 

respondents and minority respondent groups—decided to join a natural resource 

profession in high school and beyond.  This suggests that natural resource agencies 
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should especially target high school age and older students as that seems to be the age 

where most will decide their occupation goals.  Minority respondents, significantly more 

so than majority respondents, reported being more influenced by minority individuals 

outside the family.  To take advantage of this, natural resource agencies should actively 

provide minority role models from within the agencies to minority students.  

There exists a relationship between respondents’ childhood residence and 

survey responses. Minority respondents, more so than majority respondents, were 

significantly more likely to live in mostly urban environments.  Individuals in urban 

environments were less likely to participate in hunting, wildlife watching, hiking, and 

camping.  In addition, individuals in urban environments were more likely to feel a lack 

of exposure to natural resource occupations, lack of role models, and lack of marketing 

by natural resource agencies.  This indicates that natural resource agencies should try 

to appeal to individuals that live in urban areas.  This is especially true with the recent 

migration of the American populace to more urban environments (Migliarese 2008).  

While I have mentioned the importance of natural resource agencies remaining relevant 

to minority groups with the growing minority population in the United States, it is equally 

as important that natural resource agencies are able to communicate well with the 

growing urbanized public. 

Natural Resources and Culture 

While the low number of minority individuals in this field is partially attributed to 

the culture of the field (i.e. exogenous cultural barriers), a large part of this issue stems 

from the culture of minority groups (i.e. endogenous cultural barriers).   

Endogenous cultural barriers are more difficult for natural resource agencies to 

directly affect.  Minority respondents felt significantly less exposed to the field of natural 
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resources than majority respondents.  While this can be rectified by better marketing by 

natural resource agencies, this barrier may be caused by the lack of emphasis on the 

natural resource career field in minority cultures (Wondolleck and Yaffee 2000).  

Barriers such as the minority respondents’ perceived lack of role models can be 

resolved with natural resource agencies using well-established minority individuals in 

target areas to recruit individuals into the natural resource profession.  

At the same time, minority culture can shift so that more of an emphasis is placed 

on natural resource recreation to create family role models that promote an appreciation 

for natural resources and an interest in the career field.  Culture can be loosely defined 

as a group-specific behavior that is acquired from social influences (McGrew 1998).  

Environmental agencies, NGOs, academia, etc. can only fully modify the external 

barriers (e.g. making themselves available to expose diverse groups of children to 

nature, marketing to minority populations, and providing support at the professional 

level).  Although this will not alleviate the issue in its entirety, it could be the catalyst to 

attend to the internal barrier which is the existing culture of minority groups.  Once 

minorities perceive that they thrive and grow in this field as they do in others, it will be 

much easier for natural resource agencies to communicate the need of minority 

participation to minority groups.  

Using already well established individuals in the field as innovators and role 

models, natural resource agencies and organizations can convey the importance of 

minority and urban participation in not only the career field, but also decision-making. 

Pope (2012) in his review of harnessing diversity in the United States concurs that one 

of the keys to encouraging minority participation in a variety of career fields involves 
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using occupational role models and to overcome societal stereotyping as a limitation on 

occupational choice.   

For both minority and majority groups, it was interesting to discover that mothers 

were reportedly less supportive and reportedly less influential to respondents.  This 

suggests not only a racial bias in natural resource occupations, but also a gender bias.  

My study, with 25% of respondents being women natural resource employees attests to 

the low number of women in the field.  More research on the effect of women in non-

traditional careers could be beneficial of the field of natural resources.  It is possible that 

women, especially minority women, are important individuals for natural resource 

agencies to target for effective institutional and cultural change. 

Just as it is important that we are discovering and learning what the barriers are 

to minority participation in the field, it is important that I think of how to create action that 

will be a catalyst for cultural changes.  While the SCCT can be used to investigate and 

test for barriers within a group, it is important to follow up such research with 

frameworks such as the Diffusion of Innovations to put into action changes that will help 

overcome the barriers researched in my study.  

Looking into why and how certain groups have specific relationships with their 

environment is in an excellent way to integrate multiple academic disciplines (e.g. 

sociology, psychology, and anthropology) with the field of natural resources.  This 

subject of study would greatly benefit from research that looked into the description and 

affects of barriers of individuals not yet in the field of natural resources.  As this study 

looked into the view of adults already in the field, it could be greatly aided by a view of 

youth that have not yet identified a career path.
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APPENDIX A 
REVIEWED SCIENTIFIC ARTICLES 

Table A-1.  Scientific articles that were reviewed for this study. 
Author Purpose Study Source Results/ Recommendations 

1. Albert & Luzzo 
1999 

Examine SCCT and 
attribution theory and 
identify strategies for 
including exogenous 
barriers into career 
counseling  

High school and 
college students 

Include career-counseling that 
takes endogenous barriers into 
account to improve student 
efficacy 

2. Armstrong et al. 
2007 

Use the SCCT to 
determine steps taken 
by individual into their 
natural resource 
interests 

College-level 
African-American 
ecology students 

Family support, research 
experience, and positive view of 
ecology career are most 
important to career path pursuit 

3. Baker 2000 Review of challenges to 
recruitment and 
retention and examine 
existing recruitment 
programs 

Literature Review There are many challenges to 
recruitment and retention; 
however, progress in outreach, 
social support, internship, 
programs, and mentoring could 
help decrease these challenges 

4. Bandura 1977 Explain and predict 
different treatments that 
will affect self-efficacy 

Literature Review 
and theory proposal 

Personal efficacy is derived from 
four principal sources of 
information and arise from four 
sources 

5. Blockstein 1990 Examine the 
underrepresentation of 
women and minorities in 
science 

Survey of AIBS 
members 

Programs must be undertaken to 
improve minority and women 
participation or shortages will 
become even more severe 

6. Blockstein et al. 
1992 

Learn more about the 
status of scientists in 
various biological 
disciplines 

Member societies of 
AIBS 

Many of the scientists are lacking 
in funding which could be 
discouraging to students who are 
looking long-term for graduate 
school and professional 
opportunities 

7. Bogat & Rednar 
1985 

Discusses the 
importance of mentoring 
for psychologists in both 
grad school and 
professional positions 

Literature Review Lack of mentors, especially for 
women, may be a problem that 
can only be solved by changing 
the current set up of the 
academic atmosphere 

8. Bullard et al. 
2007 

Report on various 
environmental justice 
data from 1987-2007 

2000 Census data 
and minority areas 
near hazardous 
waste facilities 

Racial disparities in hazardous 
waste distribution is higher than 
initially thought 

9. Chawla 1998 Review literature in 
regards to environmental 
sensitivity and its affect 
on environmental 
awareness 

Literature Review There is a wide scope of future 
research needed especially those 
dealing with a focus on significant 
life experiences 

10. Chesney 1981 Examine natural 
resource professions, 
career decision-making, 
and barriers to minority 
entry   

Literature Review Minorities should consider natural 
resources as a professional 
option and authoritative figures 
should promote nature resources 
as a viable career choice 
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Table A-1.  Continued 
Author Purpose Study Source Results/ Recommendations 

11. Davis et al. 
2002 

Explore possible actions 
The Wildlife Society can 
take to increase minority 
participation in the 
profession 

Literature Review Increase marketing, partnerships, 
incentives, and outreach but 
attention should also be given to 
fixing retention issues 

12. Decker et al. 
1996 

Describe stakeholder 
approach to wildlife 
management 

Literature Review Describe methods and challenges 
to increasing stakeholder 
participation in natural resource 
decisions 

13. Gee & Payne-
Sturges 2004 

Determine if 
psychosocial stress 
plays a role in 
vulnerability to 
environmental hazards 

Literature Review Residential segregation leads to 
different experiences of 
community stress and this 
heightens vulnerability to 
environmental hazards 

14. Gottfredson 
1981 

Present theory of 
development of 
occupational aspirations 

Literature Review The developmental theory could 
be used to alter and improve 
counseling practices 

15. Haring 1999 Explore causes of low 
success rates in minority 
mentoring programs 

Literature Review Propose program designs which 
are based on the reflection of 
roles that can be played in 
mentoring relationships and 
culturally sensitive mentoring 
model 

16. Hartung et al. 
2005 

Consolidate knowledge 
and discover avenues 
for further childhood  
developmental research 

Literature Review Vocational development begins 
earlier than initially thought and 
what children learn during this 
early stage has a large affect on 
life choices and career decisions 

17. Hoerner & 
Robinson 2008 

Examining climate 
change and 
environmental justice 
and how it relates to 
African-American 
populations 

Report Literature 
Review 

Economic, environmental, and 
political impacts are amplified on 
African-American populations 
which can be extrapolated to 
being a detriment to the majority 
population  

18. Holland et al. 
1992 

To expand on 
information presented in 
an ESA survey on the 
demographic profiles of 
member ecologists 

ESA Member 
scientists 

ESA should work towards 
educating more individuals in 
ecology and funding should be 
targeted at programs that 
promote education in the field 

19. Howard et al. 
2010 

Examines academic and 
career goals of urban 
youth along with their 
exogenous career 
barriers and their plans 
to overcome them 

In-person Interviews 
of high-school urban 
youth 

Urban youth were able to identify 
an ideal job with an equally 
desirable alternative; however, 
they were not knowledgeable 
about their jobs in detail 

20. Hudson 2001 Discuss challenges in 
the field of 
environmental education 

Literature Review Human population growth and 
industrial use are posing new 
challenges to which the field must 
adapt  

21. Jackson et al. 
2006 

Examine school and 
work barrier beliefs of 
education barriers to 
career aspirations 

Low-income, inner-
city minority youth 

Individuals’ psychological assets 
should be used on said individual 
to promote self-regulated 
emotional responses and efficacy 
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Table A-1.  Continued 
Author Purpose Study Source Results/ Recommendations 

22. Jenkins 2003 Discuss the lack of 
understanding of 
science among the 
general public 

Literature Review Both teaching and assessment 
approaches will have to change in 
order to increase understanding 
among students and the general 
public 

23. Kardash 2000 Evaluate the extent to 
which an undergraduate 
research experience 
increased the research 
skills of science 
undergraduates 

Science 
undergraduates 
participating in an 
undergraduate 
research experience 

Some skills were enhanced more 
so than others and females were 
less likely to perceive and 
increase in their ability to create 
research hypotheses than did 
their male counterparts 

24. Kaufman 2004 Examine recent 
sociology literature on 
endogenous 
explanations of culture 
phenomena 

Literature Review The three newer types of cultural 
analysis discussed call for further 
examination and call for the rise 
of a new trend of sociology in the 
future  

25. Lawrence et al. 
1993a 

To expand on 
information presented in 
an ESA survey on the 
demographic profiles of 
member ecologists 

ESA Member 
scientists 

ESA should work towards 
educating more individuals in 
ecology and funding should be 
targeted at programs that 
promote education in the field 

26. Lawrence et al. 
1993b 

To expand on 
information presented in 
an ESA survey on the 
demographic profiles of 
member ecologists 

ESA Member 
scientists 

ESA should work towards 
educating more individuals in 
ecology and funding should be 
targeted at programs that 
promote education in the field 

27. Leatherberry & 
Wellman 1988 

Examine how college-
bound, African-
American, high-school 
students view forestry 
professions 

Virginia African-
American high 
school students 

Students’ knowledge of the 
forestry career field is generally 
lacking and education could 
benefit both students and forestry 
organizations 

28. Lent et al. 1994 Present a framework for 
understanding aspects 
of career development 

Literature Review Self-efficacy, expected outcome, 
and goals are may interrelate with 
endogenous factors in career 
development; however more 
empirical and theory-extension 
studies are needed 

29. Lent et al. 2000 Consider methods to 
which variables and 
hypotheses of the SCCT 
can be examined 

Literature Review Further research, different than 
what has already been studied, 
should be stimulated by the 
hypotheses presented 

30. Maton et al. 
2000 

Examine the 
effectiveness of 
Meyerhoff Scholars 
Program at the 
University of Maryland, 
Baltimore County 

Interview and 
surveying of 
university students 

Many of the programs 
components were viewed as 
being very important to students’ 
academic success 

31. Massey 1992 Discuss recent success 
in minority growth in 
natural resources 
despite past failures to 
increase numbers 

Literature Review Increasing numbers of minorities 
in the sciences is a long road that 
takes commitment  
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Table A-1.  Continued 
Author Purpose Study Source Results/ Recommendations 

32. Maughan et al. 
2001 

Evaluate the Minority 
Training Program at the 
Arizona Cooperative 
Fish and Wildlife 
Research Unit 

Program Evaluation Strong mentoring component a 
key factor in success of program 

33. Meeker 1973 Discuss various values 
of individuals in regard 
to National Parks  

Literature Review Some of the advertised myths 
and values  surrounding national 
parks stem from Western culture 
and therefore may not appeal to 
some minority ethnic groups 

34. Moss 2011 Implement and 
undergraduate research 
internship to increase 
understanding in 
agricultural sciences  

Survey of 
underrepresented, 
undergraduate, 
students 

After completing the program 
students reported an increase 
understanding of research and 
agricultural science 

35. Quimby et al. 
2007 

Examine the influence of 
social cognitive variables 
on student’s interest in 
environmental science 
careers 

Majority and minority 
undergraduates in 
science majors 

Self-efficacy, outcome 
expectations, mentors, 
exogenous barriers, and 
environmental concerns were 
significant barriers in students’ 
interest in environmental science  

36. Roche 1979 Determine the effect of 
mentors on individuals in 
business careers 

Survey of individuals 
in business careers 

There were certain characteristics 
of mentors that made some 
individuals more encouraging to 
their protégé counterparts than 
others 

37. Staniec 2004 Determine whether race 
and gender play a 
significant role in college 
major 

National Educational 
Longitudinal Study 
data on entering 
college freshman 

Females are less likely and 
Asians and African-Americans 
are more likely to choose a major 
in science, engineering, and math 

38. Strife & Downey 
2009 

Highlight existing 
literature about 
childhood exposure to 
nature and summarize 
race-based inequalities 
in regard to access to 
nature 

Literature Review Investigating children’s differential 
exposure to nature should be a 
vital factor in environmental 
inequality studies 

39. Super 1980 Presenting a Life-Career 
Rainbow to 
conceptualize 
multidimensional careers 

Literature Review Propose various methods in 
which to use the Life-Career 
Rainbow 

40. Swanson et al. 
1996 

Address the assessment 
of career barriers 

Literature Review The Career Barriers Inventory 
can be used to assess other 
career barriers 

41. Swanson & 
Woitke 1997 

Review literature on 
women’s barriers to 
careers and provide 
recommendations on 
how theories such as the 
SCCT can be utilized in 
career counseling 

Literature Review The SCCT allows career theory to 
be translated well into practice. 
Using barriers when providing 
career counseling is important for 
understanding the relationship 
between career choices and 
implementation 
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Table A-1.  Continued 
Author Purpose Study Source Results/ Recommendations 

42. Taylor 2007 Examine student 
perception of the 
importance of diversity 
factors in their decisions 
to accept a job 

Survey of students 
in nine 
environmental 
disciplines 

Diversifying ranks will increase 
the effectiveness of 
environmental educators 

43. Valdez 1995 Asses how recent 
production of Hispanic 
undergraduate students 
in natural resource 
profession compared 
with the anticipated 
changing US 
demographic 

Ten university 
departments in 7 
states. 

The number of Hispanic 
graduates in natural resource 
professions is lower than the 
anticipated change in 
demographic, however the 
number is increasing in Texas 

44. Van Ardsol et 
al. 1965 

Summarize 
environmental hazards 
in regard to organization 
of urban neighborhoods 

Literature Review It is important to consider the 
urban annoyances when utilizing 
urban sites for environmental 
hazards 

45. Van Liere & 
Dunlap 1980 

Examines existing works 
in regard to public 
concern with 
environmental quality 

Literature Review  Future research would be 
beneficial in discovering 
relationships between 
demographics, social variables, 
and environmental concerns 

46. Vaske et al. 
2001 

Examines the 
relationship between 
individuals’ demographic 
background and 
environmental value 
orientation about forest 
management 

Survey of Colorado 
residents 

Provides empirical support for 
expanding the cognitive hierarchy 
to include found predictors to 
preemptively understand a 
constituents’ stance on forest 
management issues 

47. Weintraub et al. 
2011 

Examine multicultural 
eco-high schools to 
determine if a 
substantial population of 
potential college recruits 
have remained untapped 
to natural resource 
recruitment 

Multicultural eco-
high schools in 29 
states 

More minority individuals in 
multicultural eco-high schools 
could be targeted to increase the 
number of high-performing 
minority university students in 
natural resources 

48. Wyche & 
Frierson 1990 

Describe the need for 
continuous programs to 
reach minority students 
starting at an early age 

Literature Review Mentors are very important 
factors for minority individuals at 
undergraduate and graduate 
levels especially for those in 
sciences and engineering 
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APPENDIX B 
IRB APPROVAL 
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APPENDIX C  
PRELIMINARY INTERVIEW QUESTIONS 

Preliminary Interview Questions 

1. Tell me about your ethnic background. 

2. Did you grow up in a rural or urban area and where do you live now? 

3. What drew you into a job in the natural resources? 

4. What do you enjoy about your job? 

5. What do you dislike about your job? 

6. What are some changes that could be made to improve natural resources? 

7. Why do you think minorities shy away from the field of natural resources? 

Pilot Survey Interview Questions 

1. What questions or statements that you did not understand or were confusing? 
Why?  

2. What questions were difficult to answer? Why? 

3. What questions did you think were overly sensitive or objectionable? Why? 

4. Which questions may have biased your answers? How? 

5. Were there any questions that you think should have been asked but were not? 

6. Were all possible response categories included for each close-ended question? If 
not, which questions were missing responses? 

7. Was the questionnaire too long? 

8. Did the flow or organization of the questionnaire make sense, or did it seem 
disorganized? 

9. Was the questionnaire cluttered or was the appearance distracting? 

10. Did the questionnaire create a positive impression that motivated you to 
respond? 

11. Did you notice any spelling or grammatical errors? If so, where? 
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APPENDIX D  
SURVEY 
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