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Abstract
	 To prepare individuals from underrepresented back-
grounds to pursue academic and professional careers in 
environmental science, pathway programs aim to prepare 
participants for the ‘next step’ toward careers in environ-
mental fields. We conducted interviews with non-formal 
environmental education programs aimed at K-12 student 
participants to: 1) understand the current objectives of 
non-formal environmental science-focused K-12 diversity 
pathway programs; 2) document techniques used to re-
cruit and engage participants; and 3) identify approaches 
used by environmental science-focused K-12 diversity 
pathway programs to evaluate the effectiveness of re-
cruitment and programming. This study reveals that while 
programs may target particular underrepresented demo-
graphic groups, program objectives are not always aligned 
with increasing diversity in the field or retaining those 
participants in environmental science careers. Addition-
ally, findings demonstrate a lack of statistically validated 
participant recruitment strategies, teaching methods, and 
program evaluation techniques. We discuss the implica-
tions of these findings for K-12 environmental science 
pathway program stakeholders. We also offer areas for 
future research in environmental education programming 
and methods for evaluating program effectiveness.
 

Introduction
	 Environmental science innovation is critical to the 
advancement of  sustainable development, particularly 
in addressing global environmental problems such as 
climate change, natural resource depletion, plastic use 
and disposal, and habitat loss (Fukasaku, 2005; OECD, 
2001). Concomitantly, there is a growing number of jobs 
in the environmental science fields, including conserva-
tion biology, environmental engineering, ecotoxicology, 
water resource management, and environmental policy. 
The benefits of a diverse workforce have been well docu-
mented, as demographically diverse groups are likely to be 
more innovative than homogenous groups (van der Vegt, 
2003). However, while employment in environmental 
fields grows, women and Latinx, Black, and Indigenous 
people remain underrepresented in these professions 
(Taylor, 2018c).  

	 A number of challenges disproportionately prevent 
members of specific identity groups from persisting in 
STEM fields, including marginalization, cultural discon-
nection, and socioeconomic barriers (Allen-Ramdial & 
Campbell 2014). While first-year undergraduate women 
and first-year students Black and Latinx students are as 
likely to enroll in STEM programs as men and White stu-
dents, they are also more likely to switch to non-STEM 
majors (Anderson & Kim, 2006; Chubin, May & Babco, 
2005; U.S. Department of Education, 2000). While many 
factors may influence retention, studies have indicated 
that inequality in pre-college academic preparation, such 
as through exclusion of minority youth from advanced 
classes, may play an important role (Riegle-Crumb et al., 
2019).
	 Moreover, the historical relationship that many Afri-
can American people have with the environment may in-
fluence their attraction to and retainment in environmen-
tal science fields. Finney (2014) suggests that an African 
American’s engagement in environmental science is often 
influenced by collective memory. For example, field work 
may elicit a sense of adventure to a White community, 
but it might remind an African American of the outdoor 
labor of enslaved Black people in the United States. Fur-
thermore, depictions of outdoors and the environment 
often exclude Black people. Thus, pathway programs must 
recognize the inter-generational traumas of slavery, colo-
nization, and subsequent land privatization and degrada-
tion, and historical disenfranchisement in environmental 
spaces. The increasing demand for qualified individuals in 
environmental science provides opportunity for environ-
mental professions to become more representative of the 
population at large, provided systems are established to 
address existing barriers, and to address the inter-gener-
ational traumas of slavery, colonization, and related land 
privatization and degradation.
	 Prior research suggests that Black students may be in-
terested in different areas of the environmental workforce 
than White students. Black students engaged in STEM 
fields are slightly less interested in outdoor and wildlife 
careers than White students, including working with 
the USFWS, environmental non-profits, nature centers, 
zoos, aquariums, and botanical gardens (Taylor, 2018b); 
however, Black students are interested in working with 

environmental justice organizations (Taylor, 2018b). In 
another study, Black students ranked as very connected 
to nature 25% less often than their White peers, and were 
less often “very curious” about nature (Taylor, 2018a). 
Black students were also less likely than White students to 
identify as conservationists, but more likely to identify as 
scientists and environmental justice practitioners (Taylor, 
2018b). These data should be considered when develop-
ing programs to engage students from underrepresented 
backgrounds in STEM fields, specifically in the environ-
mental sciences.
	 Many organizations have established environmental 
pathway programs to prepare participants from under-
represented groups for the ‘next step’ toward a career in 
environmental fields. In one report, of 1039 environmen-
tal organizations studied, 17% offered diversity path-
way programs targeting a variety of age groups (Taylor, 
2018c). Other environmental pathway programs are de-
veloped through partnerships between school districts 
and universities.  Such programs may provide learning ex-
periences for elementary through high school students to 
develop interest prior to these students determining their 
career path. Some of the strengths and gaps of environ-
mental organization pathway programming have been 
identified; for example, while there exist programs to tar-
get participants of all racial, socioeconomic, and gender 
identities, and while 23.4% of programs have a leadership 
or career development component, post-program support 
is generally lacking across these programs (Taylor, 2018c).
	 To understand how K-12 environmental pathway or-
ganizations currently work to recruit and retain a greater 
number of individuals from underrepresented back-
grounds in these fields, we explored the following ques-
tions in this study: 1) What are the primary objectives of 
K-12 diversity pathway programs in environmental fields, 
2) What techniques are used to prepare students for the 
next stage in the pathway, and 3) What data-driven, 
statistically supported evidence exists to support the use 
of current techniques to recruit participants, teach disci-
plinary content, and prepare students for the next stage 
in the environmental science pathway. Here, we present 
findings from interviews with K-12 environmental science 
pathway programs from across the United States, taking a 
qualitative approach. This manuscript concludes with rec-
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ommendations for practitioners seeking to modify their 
techniques for recruiting and retaining individuals from 
underrepresented backgrounds in STEM through K-12 
pathway programs. 

 
Methods
	 The research was conducted in three phases: par-
ticipant recruitment, interviews, and qualitative analysis. 
Participant recruitment and interviews took place simul-
taneously. Once the data analysis began, recruitment ef-
forts ceased.
 
Participant Recruitment
	 We used online search engines and snowball sam-
pling (i.e., referrals from organizations) to identify pro-
grams willing to be interviewed for this project. Key-
words in searches included “diversity”,  “environmental 
education”, and “K-12”. Once potential programs were 
identified, we sent out a recruitment email (Appendix 
A). Organizations supporting environmental pathway 
programs for K-12 students, with local, national, and in-
ternational reach, were considered for participation. We 
define K-12 environmental pathway programs as those 
programs that explicitly worked with or sought to work 
with under-served (e.g. Black, Latinx, Indigenous, female, 
low-income) K-12 students in outdoor settings or with 
the intent of teaching environmental content or skills. Of 
the 55 pathway program representatives contacted by 
email and phone, 17 (30%) representatives were success-
fully interviewed.
 
Interviews
	 All interviewees were considered leaders within their 
organization (CEO, executive director, director, program 
manager, outreach coordinator, or diversity & inclusion 
manager), ranged from their early 20s to late 50s, and in-
cluded 10 women and 7 men. Semi-structured interviews, 
lasting between 30 and 45 minutes, were conducted over 
the phone. During the interviews, participants were asked 
to comment about the state of diversity in environmental 
science fields, the populations their program targets, par-
ticipant recruitment, strengths and weaknesses of current 
programs, and how they aimed to prepare participants for 
the next stage of the environmental pathway (i.e. college 
or career). 

	 After obtaining consent to record the interview, the 
following questions were asked:
•	 What are your general thoughts on (human) diver-

sity in environmental fields?
•	 What types of diversity e.g., underrepresented mi-

norities, women, LGBTQ, socioeconomic) are you 
most concerned about in environmental fields?What 
types of diversity does your pathway program target 
and why?

•	 Now I’d like to think more explicitly about the work 
that you’re doing in terms of environmental pathway 
programs. By this I mean a program that seeks to in-
crease the representation of a particular group in en-
vironmental fields. I’d also like to focus on the work 
being done at the K-12 end of that pathway, that 
is from kindergarten to senior year in high school. 
First, please briefly describe any work that you’re do-
ing that you would consider part of a K-12 diversity 
pathway program in environmental fields.
•	 What are the primary objectives of your pathway 

program? Do those objectives differ from typical K-12 
pathway program objectives? If so, how?
•	 What techniques does your program use to recruit 

participants? Which of these is most successful?What 
types of relationships does your program have with 
community partners or other institutions? How did 
those relationships begin? How are those relation-
ships maintained?
•	 What techniques does your program use to teach 

disciplinary content? Which of these are most suc-
cessful?
•	 What techniques does your program use to prepare 

students for the next stage in the pathway (e.g., if a 
high school program, preparing for college)? Which 
of these are most successful?
•	 What other strategies is your program using for 

success?What are the strengths of your current pro-
gram?
•	 What are the weaknesses of your current program?
•	 How does your program evaluate success?Do you 

have resources that you use that have provided sta-
tistically validated techniques for recruitment, teach-
ing disciplinary content, or preparing students for the 
next state in the pathway?
•	 What advice would you give an elite university enter-

ing the realm of K-12 pathway programming?
•	 What other programs do you know of that do similar 

work?

	 The above questions were asked in each interview, but 
additional and variable follow-up questions were used to 
elicit further explanation. All interviews were transcribed 
by the interviewer.
 
Coding
	 Interview transcripts were analyzed by two research-
ers, who coded for different themes or nodes established 
by the structured interview questions. Nodes addressed 
major themes among the interviews. Examples of nodes 
include:

•	 Thoughts on diversity in the environmental field
•	 Program objectives
•	 Ways the program prepares students for the next 

stage in their environmental education pathway
•	 Strategies for recruiting students to participate in the 

pathway program
•	  Methods of evaluating program effectiveness

	 To ensure both researchers were coding in the same 
manner, three preliminary interviews were coded in NVivo 
11, a qualitative research software program, by both cod-
ers. All of the transcripts were read once before coding 
to identify key themes and motifs. Although primarily a 
qualitative study, frequency was recorded for each node 
and subnode for all interview transcripts.
 

Results & Discussion 

Diversity in Environmental Education
	 When asked to explain their understanding of the 
state of human diversity in environmental fields, 56% of 
participants explicitly noted that diversity was lacking in 
environmental fields. Statements reveal that program rep-
resentatives understand that environmental fields are not 
representative of the demographics of the United States. 
Specifically, 35% of respondents reported that the field is 
dominated by White people.

There are many more teachers and admin that are 
involved in environmental education that are White 
[2018, Interview 1]
 

[Diversity in environmental education] is definitely 
not representative of the population divide [2018, 
Interview 7]
 

We need to increase diversity across the board [2018, 
Interview 4]
 

I still think the overall diversity of the environmental 
education field does not represent society at large 
[2018, Interview 6]
 

It is much more White and upper middle class [2018, 
Interview 6]

	 While a majority of respondents discussed the lack 
of diversity currently in environmental fields, 56% also 
reported that they believed that there has been improve-
ment regarding diversity.

I have noticed a vast improvement when I first 
started. Just scientists in general, there were fewer 
women and over time that’s really changed [2018, 
Interview 1]
 

My initial thoughts on the state of diversity in en-
vironmental field is that it’s slowly becoming more 
diverse because organizations and groups are be-
coming more conscious about it [2018, Interview 13]
 

I would say that things are on a positive step forward 
[2018, Interview 9]

	 These data reflect a concern for lack of representation 
in environmental education, and environmental science 
more broadly. Prior research suggests that students’ aca-
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demic self-belief and academic outcomes are enhanced 
when they are demographically similar to their educator 
(Egalite & Kisida, 2018). If students’ environmental educa-
tors do not share identities with students from marginal-
ized backgrounds, K-12 pathway programs may provide 
additional opportunities to support students in cultivat-
ing positive experiences in environmental sciences. Lack 
of visible representation may be an additional barrier to 
students from underrepresented backgrounds integrating 
a scientific identity, one predictor of pursuit and retention 
of science careers (Hurtado et al., 2009).  K-12 pathway 
program educators to share identities with participants, or 
to include a mentorship component to support students 
viewing themselves as environmental scientists. Several 
respondents indicated that they view environmental edu-
cation as becoming more diverse, suggesting that K-12 
pathway programs may be one part of a larger movement 
already in progress.

Program Objectives and Diversity
	 When asked to identify the objectives of their pro-
gram and the role of diversity, equity, and inclusion in 
those objectives, 50% of study participants responded 
that encouraging students to pursue STEM fields, includ-
ing environmental science, was a main objective.

The main priority here is to expose them to this field 
and want to stay in this field [2018, Interview 13]
 

The plan is to get students interested in science. I 
guess it is just science, and while we do focus on en-
vironmental science, our goal is to get students to re-
alize their potential in STEM and have a desire to reach 
new levels in high school and college and potentially 
a career [2018, Interview 2]

Maybe this is one of the first things I said about our 
program and what we do to help connect students 
with opportunities in the environmental field and its 
really that network effect [2018, Interview 3]

 

	 The second most common objective (36% of respon-
dents) was to expose students to the outdoors and con-
nect them directly to the environment.

Trying to get kids out and get them connected to 
those water bodies locally [2018, Interview 1]
 

Our big goal is to try and get these kids to our nature 
reserves [2018, Interview 7]

I work with students of all backgrounds in connecting 
them to our place where we live and our relationship 
to it [2018, Interview 8]

 

	 Of the study participants interviewed, 82% respond-
ed that their programs targeted specific populations. 
The demographic group most frequently targeted by the 
programs in this study were individuals from low-income 
backgrounds (56% of respondents).

We reach some lower socioeconomic areas that un-

fortunately in the South really translates to racial di-
vide [2018, Interview 1]
 

Our goal is to work with kids that are economically 
disadvantaged and live in environmentally dangerous 
areas [2018, Interview 6]

 
	 Although the vast majority of programs had specific 
participant populations in mind that would lead to the 
overall increase of diversity in the field, only 41% of pro-
grams explicitly mentioned increasing diversity or build-
ing diversity in the field as a primary objective of their 
respective programs.
	 Nearly all of the programs interviewed had intentional 
demographic targets, suggesting that these programs 
may provide opportunities for individuals from underrep-
resented backgrounds to be exposed to environmental sci-
ences. Still, few programs expressed the long term objec-
tive to increase diversity in environmental science careers. 
So while programs may intentionally recruit individuals 
with identities that are underrepresented in environmen-
tal science, the programs may not tailor their program-
ming around the skills, interests, strengths, and needs of 
the participating group. To overlook the underrepresented 
group that is being targeted while designing the program 
is to ignore the rich knowledge that these students bring 
to these programs, and that can serve as valuable assets 
for their immersion in STEM (González et al., 2005). When 
programs and organizations are targeting specific groups 
of individuals, particularly those who have been margin-
alized in the field, it is important to understand the envi-
ronment in which they learn best and to provide access to 
experiences that will be most meaningful (Kanu, 2006). If 
programs hold increasing diversity as a central objective, 
coordinators may better plan K-12  program curricula to 
benefit the student stakeholders.
   	 Connecting students to outdoor experiences was 
the second-most frequently cited program objective. If  
students engage in outdoor learning in a location that is 
geographically near their hometown, they will be able to 
directly relate their learning to their personal background 
(Wlodkowski & Ginsberg, 1995). Relating content to life 
experience in this way is an essential component in cultur-
ally responsive pedagogy, teaching that uses “the cultural 
knowledge, prior experiences, frames of reference, and 
performance styles of ethnically diverse students to make 
learning encounters more relevant to and effective for 
them” (Gay, 2010). By connecting their learning to their 
lives, a diverse group of pathway program participants 
may recognize the relevance and applicability of environ-
mental science. Moreover, outdoor learning experience 
can facilitate pro-environmental attitudes and behavior in 
students, which may provide the framework for students 
pursuing careers in environmental science (Mannion et 
al., 2012).
 

Environmental Pathway Preparation 
Techniques
	 Almost all of the programs interviewed were open 
to K-12 students inclusive (81%) while the rest focused 
their efforts exclusively on high school-aged populations 
(19%). Respondents indicated different techniques to 
prepare students for the next level of involvement in their 
environmental academic and career pathway, but the 
most common preparation method was through mentor-
ship programs (33%).

One of the things that they think is really important 
is to have the university students talk about their 
backgrounds and their academic majors. Because it is 
making college seem relatable and attainable for the 
students [2018, Interview 10]
 

We also brought a lot of Native American undergradu-
ate students to serve as resident assistants and men-
tors [2018, Interview 4]
 

Another 29% of programs mentioned efforts to ex-
pand their participants’ leadership skills to promote 
involvement within their local communities.

I hope some of the skills we taught them like, com-
munication, time management, and research skills 
are transferable to other disciplines as well [2018, 
Interview 4]
 

We do leadership development to help students real-
ize their potential and that they can be leaders [2018, 
Interview 2]

 
	 Mentoring encompasses a wide variety of activities, 
most of which benefit the mentee through socialization, 
learning, career advancement, psychological adjustment, 
or preparation for leadership (Johnson 2016). Common 
mentoring activities that have shown some success in 
the E-STEM literature include connecting to other educa-
tion levels (e.g., high school to college, undergraduate to 
graduate school), putting student achievements in the 
spotlight, introducing students to professional and scien-
tific societies, fostering peer-to-peer interaction, building 
community, communicating with students about career 
opportunities, and communication with students about 
how their careers in E-STEM fields can help others (Sher-
man-Morris and McNeal 2016; Hurtado et al. 2010; Wolfe 
and Riggs 2017; Mourad et al. 2018; Olson and Riordan 
2012). Mentoring has proven to be a valuable method 
for assisting school-aged students, especially those from 
underrepresented backgrounds, in being more engaged 
in school and more successful in careers (Lindt & Blair, 
2017). Research indicates that mentoring provides key so-
cial support and helps students cultivate the positive iden-
tity needed for success in environmental and STEM fields 
(Reid, Ross, & Yates, 2016; Mourad et al., 2018; Olson & 
Riordan, 2012; Ong et al., 2011). Mentoring programs 
can also serve to provide needed academic and even fi-
nancial support, which is often important to the success 
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of underrepresented minority and low-income students 
(Wolfe & Riggs 2017). That mentorship was a component 
of a number of programs in this study aligns with prior re-
search on environmental organization pathway programs, 
which cite that 17.4% of such programs included a men-
toring component (Taylor, 2018c).
	 While the majority of the environmental pathway 
programs interviewed lack robust statistical frameworks 
for monitoring the success of their methods, they are in 
fact using an approach with a wide-spread support in 
the academic literature, i.e., mentoring.  While the effec-
tiveness of the organizations’ mentorship efforts are un-
known, generally mentorship is one of the more powerful 
methods in engaging youth in future academic and pro-
fessional careers and has the potential to cultivate a vari-
ety of social and academic supports necessary for student 
success (Irby et al., 2017). Peer mentorship in particular 
has been demonstrated to be a method of providing stu-
dents with underrepresented identities a core group of in-
dividuals in environmental science with whom they may 
be able to identify (Good, 2000).
	 Environmental organizations mentioned a number of 
methods for preparing students for the next step in their 
pathway toward environmental fields. Of the preparation 
methods mentioned, those that build leadership skills and 
self-efficacy may be particularly important for promoting 
diversity within the field. Self-efficacy is a precursor to 
action competency in environmental education, i.e., tak-
ing formal education and turning into actionable steps. 
In 1977, the first intergovernmental conference was held 
in Tbilisi, Georgia, by UNESCO, to establish the goals and 
tenets of environmental education. The resultant Tbilisi 
Declaration established as two guiding principles the im-
portance of learners having “a role in planning their learn-
ing experiences and making decisions” (self-efficacy) and 
“developing critical thinking and problem-solving skills” 
(leadership) (UNESCO 1978). Prior research on pathway 
programs within environmental organizations cites that 
23.4% reported having leadership or career development 
components (Taylor, 2018c).  One literature review indi-
cates that self-efficacy is an infrequently cited objective 
of K-12 pathway programs (Cagle et al., 2018). Programs 
should consider building self-efficacy and leadership 
activities into their program curriculums to ensure short-
term and long-term effects in promoting student engage-
ment with environmental education.

Evaluation Techniques and Resources Used
	 Of the programs interviewed, the most frequently 
mentioned techniques used for evaluating the success 
of the program were pre- and post-tests for students 
(62.5%) and pre- and post-surveys of the students 
(56.25%). However, when organizations were asked 
about their recruitment strategies, methods for preparing 
students for the next step in their environmental pathway, 
and teaching methods, 82% of programs reported that 

they were not using evidence-based techniques to sup-
port those program components. While other programs 
were uncertain if their methods were backed with statisti-
cally validated data, two programs reported that they had 
some data on successful techniques.
 

I would say we have some strong personnel here 
that are well seasoned in the field. And that is really 
a tremendous value. Because those individuals are 
creating the opportunity. But program wide, is there 
something that specifically addresses it? No, I would 
say probably not [2018, Interview 1].
 

At least at this point, it’s more of a self-reflection, so 
it’s less about looking at change and the participants 
content knowledge or ideas of the forest preserves, 
and more about what they got out of the program 
[2018, interview 14].
 

We are relentlessly trying to improve our program 
quality. But you know there is one thing I wish we 
could really do, is be able to more accurately quantify 
the impact of our program, and we are always looking 
for insights on that one [2018, Interview 3].
 

We’ve been part of a couple of different studies. The 
Youth Program Quality Assessment one is probably 
the one that is the most validated. We’re also part of 
the Neon School Study, in which they are doing pre 
and post surveys with our kids that have validated our 
success. Last year they were kind of working out the 
kinks, so we’ll have some good pre and post data. Our 
program was pretty unique so we only got post data.  
[2018, Interview 8].
 

We have a peer reviewed scientific research project, 
SPSS, and over 100 surveys [2018, Interview 15].
 

I’ve been focusing and paying for researchers, and 
we’re also in a pilot study for  outdoor schools in the 
state of Oregon to look at some common measure-
ment tools to actually get some validated data...I’ll be 
curious to see how that turns out [2018, Interview 8]

 
	 Moreover, after reviewing interview transcripts, vo-
cabulary commonly used among those with training 
(e.g., by non-profit organizations or academic instances) 
in diversity, equity, and inclusion was seldom used. For ex-
ample, the terms and phrases “racism,” “sexism,” “systemic 
inequality,” “systemic,” “cultural competence” were not 
used in any interviews. The term “equity” was used three 
times over two interviews, and the term “inclusion” was 
used five times over three interviews.
	 The majority of the representatives interviewed 
stated that they did not use or know of statistically vali-
dated techniques for recruiting program participants, i.e. 
recruitment techniques that are effective for their target 
audiences as measured by statistical tests. Because the 
programs do not have measurements of their recruitment 

success among different sub-groups, this suggests that 
many K-12 pathway programs may be neglecting to reach 
potential participants of the intended demographic. For 
example, if a pathway program aims to recruit participants 
of low socioeconomic status, if their recruitment method 
is primarily digital they may be failing to reach those that 
do not have reliable internet access. While quantitative ev-
idence is not the only meaningful kind, empirical studies 
on recruitment practices may support programs in identi-
fying blind spots in their current methods and in reaching 
previously overlooked participants (Stern et al. 2014).
	 The K-12 pathway programs represented in this 
study did not use a consistent metric for evaluating pro-
gram success.  Efforts into creating cross-cutting assess-
ment tools for environmental education programs are 
underway. Standardized program evaluation scales such 
as ee21 (created by Marc Stern and Robert Powell) and 
DEVISE (created by the National Science Foundation) of-
fer opportunities for comparing data across a wide array 
of environmental K-12 pathway programs. By using such 
tools, K-12 pathway program directors can extend beyond 
anecdotal evidence and site-specific surveys. Evaluation 
scales that can be used by multiple pathway programs of 
different types have the potential to facilitate communica-
tion between programs to promote development of best 
practices for recruitment, teaching, and evaluation tech-
niques.

Implications for Practitioners
	 Practitioners can use this research to guide their en-
vironmental education pathway program objectives and 
evaluation methods. Pathway programs may consider 
including “enhancing diversity” as an explicit program ob-
jective and design recruitment efforts, pedagogical tech-
niques, and evaluation techniques around the mission of 
supporting individuals from marginalized populations as 
they navigate the next step in their environmental science 
pathway. When establishing mentoring as a component 
of an environmental education program, organizers 
should consider following research-supported guidelines 
to make these efforts most effective for participants and 
should obtain intensive training themselves. Finally, prac-
titioners of environmental pathway programs should be 
aware of the standardized resources that exist for program 
evaluation and utilize efforts to collaborate and share best 
practices with related organizations to better serve the 
participants.

 
Future Research
	 This study lays a foundation for future work into the 
structure and evaluation of environmental science path-
way programs at the K-12 level. After identifying the most 
popular techniques for engaging participants (mentor-
ing, education, self-efficacy, and leadership skills), there 
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is an opportunity to collaborate and share best practices 
within disciplines to develop the most effective pathway 
program possible. Additionally, this work presents the need 
for current environmental science pathway programs to 
move toward a universal, statistically validated evaluation 
system that will facilitate programs to share outcomes and 
best practices. More research is needed to determine which 
recruitment and teaching techniques are most effective at 
preparing students for the next step in the pathway.

References
1.	 Allen-Ramdial, S.-A. A., & Campbell, A. G. (2014). 

Reimagining the Pipeline: Advancing STEM Diver-
sity, Persistence, and Success. BioScience, 64(7), 
612–618. doi: 10.1093/biosci/biu076

2.	 Anderson, E., & Kim, D. (1 C.E.). Increasing the 
Success of Minority Students in Science and Tech-
nology. Retrieved from https://www.acenet.edu/
Documents/Increasing-the-Success-of-Minority-
Students-in-Science-and-Technology-2006.pdf

3.	 Chubin, D. E., May, G. S., & Babco, E. L. (2005). Di-
versifying the Engineering Workforce. Journal of 
Engineering Education, 94(1), 73–86. doi: 10.1002/
j.2168-9830.2005.tb00830.x

4.	 Egalite, A. J., & Kisida, B. (2018). The Effects of 
Teacher Match on Students’ Academic Perceptions 
and Attitudes. Educational Evaluation and Policy 
Analysis. 40(1), 59-81.

5.	 Finney, C. Black Faces, White Spaces. Univer-
sity of North Carolina Press. (n.d.). Retrieved 
October 23, 2020, from https://uncpress.org/
book/9781469614489/black-faces-white-spaces/

6.	 Fukasaku, Y. (2005). Towards Environmental In-
novation Systems. 251–267. doi: 10.1007/3-540-
27298-4_14

7.	 Gay, G. (2010). Culturally responsive teaching: 
Theory, research, and practice. New York: Teachers 
College.

8.	 González, N., Moll, L. C., & Amanti, C. (Eds.). (2005). 
Funds of knowledge: Theorizing practices in house-
holds, communities, and classrooms. Lawrence Erl-
baum Associates Publishers.

9.	 Good, J. M., Halpin, G., & Halpin, G. (2000). A 
Promising Prospect for Minority Retention: Students 
Becoming Peer Mentors. The Journal of Negro Educa-
tion, 69(4), 375. doi: 10.2307/2696252

10.	 Hurtado, S., Newman, C. B., Tran, M. C., & Chang, 
M. J. (2010.) Improving the Rate of Success for 
Underrepresented Racial Minorities in STEM Fields: 
Insights from a National Project. New Directions for 
Institutional Research 2010 (148), 5–15. https://doi.
org/10.1002/ir.357.

11.	 Hurtado, S., Cabrera, N. L., Lin, M. H., Arellano, L., 
& Espinosa, L. L. (2009). Diversifying Science: Un-
derrepresented Student Experiences in Structured 
Research Programs. Research in Higher Education, 
50(2), 189-214.

12.	 Irby, B. J., Lynch, J., Boswell, J., & Hewitt, K. K. 
(2017). Mentoring as professional development. 
Mentoring & Tutoring: Partnership in Learning, 25(1), 
1–4. doi: 10.1080/13611267.2017.1312895

13.	 Johnson, W. B. (2016.) On Being a Mentor: A Guide 
for Higher Education Faculty. 2nd ed. New York, NY: 
Routledge.

14.	 Kanu, Y. (2006). Getting Them Through the College 
Pipeline: Critical Elements of Instruction Influencing 
School Success Among Native Canadian High School 
Students. Journal of Advanced Academics, 18(1), 
116–145. doi: 10.4219/jaa-2006-348

15.	 Lindt, S. F., & Blair, C. (2016). Making a difference with 
at-risk students: The benefits of a mentoring pro-
gram in middle school. Middle School Journal, 48(1), 
34–39. doi: 10.1080/00940771.2017.1243919

16.	 Mourad, T. M., McNulty, A. F., Liwosz, D., Tice, K., 
Abbott, F., Williams, G. C., & Reynolds, J. A. (2018). 
The Role of a Professional Society in Broadening Par-
ticipation in Science: A National Model for Increas-
ing Persistence. BioScience, 68(9), 715–721. doi: 
10.1093/biosci/biy066

17.	 Noonan, R. (2017). STEM jobs: 2017 Update. Office 
of the Chief Economist, Economics and Statistics Ad-
ministration, U.S. Department of Commerce. (ESA 
Issue Brief # 02-17).

18.	 OECD. (2001). Sustainable Development. doi: 
10.1787/9789264193185-en

19.	 Olson, S., & Gerardi Riordan, D. (2012). Engage to 
Excel: Producing One Million Additional College 
Graduates with Degrees in Science, Technology, 
Engineering, and Mathematics. Report to the Presi-
dent. Executive Office of the President. https://eric.
ed.gov/?id=ED541511.

20.	 Ong, M., Wright, C., Espinosa, L., & Orfield, G. (2011). 
Inside the Double Bind: A Synthesis of Empirical Re-
search on Undergraduate and Graduate Women of 
Color in Science, Technology, Engineering, and Math-
ematics. Harvard Educational Review, 81(2), 172–
209. doi: 10.17763/haer.81.2.t022245n7x4752v2

21.	 Reid, K.W., Ross, M. & Yates, N. (2016). Paving the 
Way: Engagement Strategies for Improving the Suc-
cess of Underrepresented Minority Engineering Stu-
dents. National Society of Black Engineers.

22.	 Riegle-Crumb, C., King, B., & Irizarry, Y. (2019). Does 
STEM Stand Out? Examining Racial/Ethnic Gaps in 
Persistence Across Postsecondary Fields. Education 
Researcher, 48(3), 133-144.

23.	 Sherman-Morris, K., & McNeal, K.S. (2016.) Un-
derstanding Perceptions of the Geosciences Among 
Minority and Nonminority Undergraduate Students. 
Journal of Geoscience Education 64(2), 147–56. 
https://doi.org/10.5408/15-112.1.

24.	 STEM Jobs: 2017 Update. (n.d.). Retrieved Octo-
ber 23, 2020, from https://www.commerce.gov/
sites/default/files/migrated/reports/stem-jobs-
2017-update.pdf

25.	 Stern, M. J., Powell, R. B., & Hill, D. (2013). Environ-
mental education program evaluation in the new 
millennium: what do we measure and what have we 
learned? Environmental Education Research, 20(5), 
581–611. doi: 10.1080/13504622.2013.838749

26.	 Taylor, D. E. (2018a). Racial and Ethnic Differences in 
Connectedness to Nature and Landscape Preferences 
Among College Students. Environmental Justice, 
11(3), 118–136. doi: 10.1089/env.2017.0040

27.	 Taylor, D. E. (2018b). Racial and ethnic differences 
in the students’ readiness, identity, perceptions of 
institutional diversity, and desire to join the environ-
mental workforce. Journal of Environmental Studies 
and Sciences, 8(2), 152–168. doi: 10.1007/s13412-
017-0447-4

28.	 Taylor, D.E. (2018c). Diversity Pathways: Broadening 
Participation in Environmental Organizations. Doi: 
10.13140/RG.2.2.19473.68963/1

29.	 UNESCO. (1978). Final report intergovernmental 
Conference on Environmental Education. Organized 
by UNESCO in Cooperation with UNEP, Tbilisi, USSR, 
14-26 October 1977, Paris:UNESCO ED/MD/49.

30.	 U.S. Department of Education, National Center for 
Education Statistics. (2000). Entry and persistence of 
women and minorities in college science and engi-
neering education. NCES Publication No. 2000-601.

31.	 Vegt, G. S. V. der, & Janssen, O. (2003). Joint Impact 
of Interdependence and Group Diversity on Innova-
tion. Journal of Management, 29(5), 729–751. doi: 
10.1016/s0149-2063_03_00033-3

32.	 Wolfe, B. A., & Riggs, E. M. (2017). Macrosystem 
Analysis of Programs and Strategies to Increase 
Underrepresented Populations in the Geosciences. 
Journal of Geoscience Education, 65(4), 577–593. 
doi: 10.5408/17-256.1

https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://www.acenet.edu/Documents/Increasing-the-Success-of-Minority-Students-in-Science-and-Technology-2006.pdf
https://www.acenet.edu/Documents/Increasing-the-Success-of-Minority-Students-in-Science-and-Technology-2006.pdf
https://www.acenet.edu/Documents/Increasing-the-Success-of-Minority-Students-in-Science-and-Technology-2006.pdf
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://uncpress.org/book/9781469614489/black-faces-white-spaces/
https://uncpress.org/book/9781469614489/black-faces-white-spaces/
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://www.commerce.gov/sites/default/files/migrated/reports/stem-jobs-2017-update.pdf
https://www.commerce.gov/sites/default/files/migrated/reports/stem-jobs-2017-update.pdf
https://www.commerce.gov/sites/default/files/migrated/reports/stem-jobs-2017-update.pdf
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)
https://app.readcube.com/library/?style=American%20Psychological%20Association%206th%20edition%20(%22doi:%22%20DOI%20prefix)


J o u r n a l  o f  S T E M  E d u c a t i o n      V o l u m e  2 2  •  I s s u e  1   J a n u a r y - M a r c h  2 0 2 119

Lexi Caldwell is a Biology and AP Environmental Science 
teacher in Durham, NC. She received her Bachelor of Science 
in Biochemistry and Molecular Biology from the University of 
Richmond and her Master of Arts in Teaching from Duke University. 
Caldwell has conducted basic research in the evolutionary 
adaptations of alpine flower species, as well as translational 
research in hepatitis B virology and liver cancer biology.

Dr. Nicolette L. Cagle is faculty in the Nicholas School of the 
Environment at Duke University. She also serves as the Director of 
Undergraduate Diversity, Equity, & Inclusion and the Director of 
the Communications Studio in the Nicholas School. Dr. Cagle has a 
background in ecology, natural history, environmental education, 
and environmental communication; and she has published articles 
encompassing a diverse array of topics, from snake species habitat 
relationships to comprehensive pedagogical approaches to 
significant life experiences in environmental fields. 

Born in Gainesville Florida, Ilan Bubb received his M.E.M. 
in Coastal Environmental Management from Duke University. 
Currently the National Coral Fellow for Saipan, CNMI, Ilan is 
working to integrate fire management within the island’s three 
priority watersheds into established coral conservation priorities 
and goals. In doing this he will fill in knowledge gaps regarding 
the connection between upland fires and the sedimentation of 
coral reefs. In addition Ilan will work with Saipan’s Bureau of 
Environmental and Coastal Quality to implement best management 
practices to facilitate fire suppression, erosion control and invasive 
species removal.

Madi Evans is a high school Chemistry teacher in Durham, NC. 
She received her undergraduate degrees in Biology and Psychology 
from the University of North Carolina at Chapel Hill and her Master 
of Arts in Teaching from Duke University. Evans has conducted basic 
research on the brain basis of emotions and peer relationships on 
psychological outcomes. 

Savannah Horton is a Natural Resource Specialist for the 
Texas General Land Office. Before taking this position, Ms. Horton 
completed her Masters of Environmental Management degree at 
Duke University. Ms. Horton has a particular interest in community-
based environmental management.

Jia Jiang currently works as an analyst for Ping An Technology 
in Shanghai, China. Before taking this position, Ms. Jiang 
completed her Masters of Environmental Management degree at 
Duke University. Ms. Jiang has an interest in inclusive solutions to 
environmental concerns, and has particularly focused on climate 
change and transportation and atmospheric pollution in urban 
areas.
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Appendix A.     Sample of email script sent to prospective interviewees.

Hello [name of prospective interviewee],

My name is [name of interviewer] and I am a [position of interviewer] at the Nicholas School of the Environment 
at Duke University. I found this contact email on your website sciencegals.org

My team and I are conducting research on best practices in environmental education K-12 diversity  pathway 
programs. Would you be willing to schedule and participate in a 30-45 minute recorded interview to facilitate 
research on the goals, approaches, and best practices of environmental K-12 diversity pathway programs? In the 
interview, you will be asked a series of questions, to be answered from your perspective as an expert in the field. 
Again, the interview should last 30-45 minutes and will be recorded. Your name will not be associated with the 
data collected, and all responses will be reported in aggregate.

If you are willing to participate or have any questions, please reply to this message or email  the head of the project, 
[name and email of PI here].

Sincerely,

[Name of interviewer] 


