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ABSTRACT

Place-based education (PBE) offers teachers a unique opportunity to
increase engagement and academic outcomes while strengthening stu-
dents’ connections to their environment and inspiring future conserva-
tion. In most instances, classroom teachers must independently choose
to implement PBE, such as when discussing topics surrounding wildlife
and the environment. Environmental values orientations of teachers may
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explain teachers’ implementation of PBE. Through thematic analysis of
phenomenology

phenomenological interviews with 11 middle and high school science
teachers in Colorado we identified their environmental value orientations.
We found that teachers with predominantly mutualist environmental
value orientations were associated with high levels of implementation.
Our findings can inform professional development of teachers learning
about the relationship between PBE and pro-environmental value ori-
entations and behaviors among future generations.

SUSTAINABLE DEVELOP-
MENT GOALS

SDG 4: Quality education

Introduction

As societal challenges of biodiversity loss, climate change, and the need for renewable energy
increase in prominence, addressing environmental literacy in K-12 classrooms becomes increas-
ingly necessary. Yet, young people need more than just knowledge; they need to demonstrate
a concern for, commitment to, and willingness to change the way humans interact with the
natural world (Wright, Crooks, and Balgopal 2022). Purposefully designed environmental edu-
cation can increase students’ awareness of human relationships with the environment, promoting
eco-centric worldviews (Goldman, Assaraf, and Shaharabani 2013; Ballard, Dixon, and Harris
2017). Environmental education can also increase pro-environmental behaviors among students
who participate in outdoor, nature-centered, and place-based programs (Wells and Lekies 2012;
Duerden and Witt 2010). For these reasons, scholars have called for the implementation of
place-based education (PBE) in K-12 classrooms (Gruenewald and Smith 2014).
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PBE allows instructors to use local contexts to teach scientific concepts, strengthen connec-
tions between the natural and human world, promote civic engagement, and integrate inter-
disciplinary ways of problem-solving (Semken et al., 2017; Sobel 2005; Wright et al. 2021). PBE
has roots in experiential learning (Woodhouse and Knapp 2000), and has been shown to connect
students to their socio-natural environment, such as through place attachment and stronger
links to native wildlife among youth (Vaske and Kobrin 2001; Chawla 2015). Place attachment
has been linked to pro-environmental behaviors (Vaske and Kobrin 2001), so understanding the
factors behind teachers’ decision to incorporate PBE into their curricula has important implica-
tions for preparing environmentally literate citizens.

While PBE lessons can be integrated into curricula to meet academic standards, it is not a
requirement in the U.S., and teachers may perceive barriers to teaching PBE lessons (Wright et
al. 2021; Miller and Twum 2017). Thus, it is important to identify what factors might explain
teachers’ decisions to implement PBE. Here, we define PBE lessons as those that (1) are inspired
by local cultural or biophysical context or issues, (2) allow school and community organizations
or experts to collaborate, (3) integrate interdisciplinary content, (4) use inquiry and experiential
pedagogy, and (5) are designed to encourage civic engagement (Wright et al. 2021; Woodhouse
and Knapp 2000; Smith and Sobel 2010). Since teachers’ pedagogical decisions are shaped by
their values (McNeal, Petcovic, and Reeves 2017), our study is informed by theories of value
orientations.

Pedagogical values

Exploring the drivers of teachers’ instructional decisions is challenging as there remain conflicting
explanations (Pruneau et al. 2006). A throughline across most candidate theories, however, is
that teacher behaviors are ultimately rooted in their pedagogical values (Homer and Kahle 1988;
Borg 2001). Generally, values are an important component of people’s social cognition, informing
how we not only process, retain, and use information but also direct our own behavior (Bulgarelli
and Molina 2016; Schultz 2011). Values can be described as trans-situational; unlike other
social-psychological attributes (e.g. attitudes) that may shift to reflect different situations or
environments, values are formed during youth and tend to remain fixed as we age (Schwartz
2012; Manfredo et al. 2021). Schwartz (1992) identified six main characteristics of values, they:
(i) are inherently connected to a person’s affect and linked to feelings; (ii) refer to goals that
guide actions; (iii) are unchanging and do not shift to accommodate specific situations; (iv)
serve as an individual’s set of standards for evaluating other people, actions, or events; (v) are
prioritized in importance relative to one another; and (vi) this relative prioritization of multiple
values is what drives action. Therefore, pedagogical values generally refer to teachers’ pedagog-
ical goals that drive their instructional choices, their pedagogical philosophies, their
trans-situational pedagogical dispositions, and their prioritization of pedagogical actions.

There is a lack of empirical evidence for direct predictive validity between values and behav-
iors (including pedagogical approaches), often referred to as the ‘value-action gap’'—when
someone’s actions do not coincide with their values (Kollmuss and Agyeman 2002). Social
psychologists theorize that value orientations play a mediating role in filling this gap in the
relationship between values and behaviors (Homer and Kahle 1988; Schwartz 1992). Value ori-
entations refer to a set or pattern of basic beliefs about certain objects or situations, such as
the environment, helping one associate values with more concrete meanings (Whittaker, Vaske,
and Manfredo 2006).

Environmental value orientations

Teachers’ pedagogical values can influence their teaching styles, academic goals, and classroom
management style (Pudelko and Boon 2014; Barni, Russo, and Danioni 2018). In this paper, we
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assert that science teachers’ pedagogical values also intersect with their environmental value ori-
entations, or their pattern of beliefs about the environment, to inform their decisions to implement
PBE science lessons. Specifically, because environmental values, and their relationship to behaviors,
are abstract and difficult to identify and measure, a practical alternative involves exploring the
environmental value orientations of teachers — in conjunction with their pedagogical values - and
how that may influence their curricular choices (Whittaker, Vaske, and Manfredo 2006).

Fulton, Manfredo, and Lipscomb (1996) identified two main value orientations that people
have regarding human-wildlife interactions, which we use to inform conceptualization about
the environment. A person with a mutualist value orientation views wildlife as living in har-
mony with humans, having basic rights, and deserving of compassion; the utilitarian value
orientation views wildlife as something that should be used and managed for human benefit
(Fulton, Manfredo, and Lipscomb 1996). These ideas were expanded into four unique value
orientation types by Teel et al. (2005). A pluralist value orientation describes someone having
both a mutualist and utilitarian perspective toward wildlife. This means they may hold either
value orientation depending on the situation, such as understanding and accepting the prac-
tice of hunting but choosing not to do it themselves for moral reasons (Teel et al. 2005). This
reflects the psychological concept of pluralism, referring to a person’s ability to hold multiple,
sometimes conflicting, beliefs, convictions, or interests (Cooper and McLeod 2007). A distanced
value orientation describes someone who has neither the mutualist nor utilitarian value ori-
entation and remains disconnected from wildlife-related issues altogether (Teel et al. 2005).

Many scholars have taken the core ideologies of mutualism and utilitarianism and adapted
them, such as defining value orientations on a continuum ranging from anthropocentric to
biocentric, while others use an egoistic-biospheric spectrum (Steel, List, and Shindler 1994; De
Groot and Steg 2008). We adapted the mutualism-utilitarian dimensions and wildlife value
orientations but applied them to the environment broadly, referring to these as environmental
value orientations (EVO), distinct from de Groot and Steg’s (2008) definition.

Because there is little knowledge of how science teachers’ pedagogical values and EVOs
might relate to their decision to implement PBE in environmental science lessons, we sought
to answer the following questions: (1) What motivated science teachers to teach PBE? (2) How
do these teachers’ pedagogical values and EVOs align?

Methods

Using phenomenology, we explored secondary science teachers’ lived experiences and percep-
tions of PBE (Hall, Chai, and Albrecht 2016). To evaluate participants’ EVOs and pedagogical
values, we interviewed participants who indicated that they were already implementing PBE.
Interviews centered on participants’ classroom teaching strategies and perceptions of imple-
menting PBE lessons, as well as their personal relationships with the environment and wildlife
as both children and adults. A phenomenological lens allowed us to center our analysis on
participant experiences, perceptions, and motivations for teaching PBE (Hall, Chai, and
Albrecht 2016).

Participants

The study population comprised 11 science teachers, with whom we had preexisting affiliations
from school district — university partnerships (Wright et al. 2021; Cicchino et al. 2023). They
each represented a different school and taught grades ranging from 6-12 across primarily life
science subjects (Table 1). The participants consisted of 10 women and 1 man, and their teaching
experience ranged from one to 30years of experience. All names of schools and teachers pre-
sented are pseudonymes.
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Data collection and analysis

We interviewed participants using a semi-structured interview protocol (Appendix A) for an average
of one hour each after providing consent (as per our university-approved IRB protocol #3201).
Conversations focused on the participants’ professional background, personal interactions with wildlife
and the environment across time, and their current teaching strategies, including the implementation
of PBE. Each interview was transcribed using Otter.ai’s live transcription software (Otter.ai Software,
2016) and then transcripts were reviewed and cleaned by the first author prior to being uploaded
into MAXQDA for coding (Verbi Software, 2021). We used thematic analysis to identify patterns
across participants’ interviews through two rounds of coding (Clarke and Braun 2013).

Transcripts were first inductively coded using an iterative process to identify what teachers
believed were examples of PBE lessons. Our goals were to engage in ‘open inquiry rather than mold
it into a previously established theoretical framework’ (Charmaz 2020, 168). Themes were revised,
combined, and refined, resulting in one of the following codes describing teachers’ perceptions of
how they integrated discussions of wildlife and the environment into their lessons: general teaching
style and goals, definitions of PBE, importance of PBE, and barriers to PBE. We adhered to our
(Wright et al. 2021) definition of PBE: (1) inspired by local cultural or biophysical issues, (2) uses
local expertise, (3) is interdisciplinary, (4) is inquiry-based and experiential, and (5) promotes civic
engagement. Teachers who incorporated 1-2 of these components were classified as ‘low-level
implementers, those who used three of these components were classified as ‘mid-level implementers;,
and those who used 4-5 components were classified as ‘high-level implementers. All participants
used at least one component of PBE, so a score of zero was not included in the implementation
scale. Note that we did not provide definitions of PBE nor correct participant definitions.

Participants were categorized by EVOs following procedures outlined in prior qualitative value
orientation research (Dayer, Stinchfield, and Manfredo 2007; McCoy, Bruyere, and Teel 2016):
mutualist, pluralist, utilitarian, or distanced (Table 2, Appendix B). While previous studies have
categorized ‘Attraction/Interest’ and ‘Concern for Safety’ as belief dimensions that are separate
from the four main EVO types (Dayer, Stinchfield, and Manfredo 2007; Laverty et al. 2019), we
included these as part of the Mutualist and Distanced types, respectively (Table 2). These were
the EVOs of best fit, as an attraction/interest toward the environment tended to correspond
with a degree of care, and previous research found a higher level of concern for safety among
Distanced individuals (McCoy, Bruyere, and Teel 2016). We also coded how participants assigned
value to the environment or wildlife based on perceived contribution or worth to the greater
system or to humans. We used a definition of assigned values as ‘those things in the world
that are valued by people’ or ‘the estimated worth of a thing or place’ (lves and Kendal 2014,
68). For instance, if a participant voiced that they value macroinvertebrates because of how
they support the greater riparian ecosystem, this would be coded as an assigned value with
an ecosystem focus. Lastly, we identified the relationship between teachers’ experiences imple-
menting PBE and their EVOs. To validate our code book, 20% of the data were coded by a

Table 1. Participant profiles including grade level, subject, and number of years of experience.

Pseudonym Grade Level Subject Years of Experience
Lynn Middle School Science 7
Caroline High School Biology 2
Maura Middle School Science 6
Erin High School Chemistry, Math 1
Hannah High School AP Physics, Horticulture, River Science 4
Natalie Middle School Science, Math 1
Janet Middle School Science 31
Marcia Middle School Science, Outdoor Education 4
Chris Middle School Science, Outdoor Education 15
Jackie Middle School, High School Science, Environmental Science 3

Chloe Middle School Science

—_
~N
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Table 2. Definitions’ and examples of environmental value orientations (EVOs) and dimensions used for deductive
coding.

Value Orientation Definition Example
Mutualist View the natural world as capable of relationships ‘You need to care for the land. That is
Feelings/Emotions with humans, as if part of an extended family, and your job. Not to try to conquer it,
Respect as deserving of rights and care. They are less likely but to care for it'
Spiritual/Therapeutic to support actions resulting in death or harm to ‘Well, it has like this innate right to be
Attraction/Interest? wildlife, more likely to engage in pro-environmental here just like we do’
behaviors, and more likely to view the natural ‘The closer to a natural environment or
world in human terms. less manicured environment | feel the
better’
Utilitarian Believe that the natural world should be used and ‘Fishing is probably the closest | come
Consumptive or managed primarily for human benefit. They are to interacting with that type of
abusive more likely to prioritize human well-being over the wildlife!
recreation environment in their attitudes and behaviors. They My husband ended up killing the baby
Wildlife as nuisance are also more likely to participate in consumptive rattlesnake’

activities such as hunting or fishing and see
wildlife as pests or a nuisance.

Pluralist Can hold both mutualist and utilitarian value “You know, I'm not a hunter. | value
orientations toward the natural world, meaning wildlife more for appreciating its
that which of the orientations plays a role is beauty and its place. But, | also
dependent on the situation. For certain issues, understand why we have hunting
Pluralists are likely to respond in a manner like [and] all the management regulations
that of Utilitarians, whereas for other issues they and exactly how it can benefit
may behave more like Mutualists. wildlife in general as well'

‘| have mixed feelings...[about wildlife
that] conflicts with my gardening desire.

Distanced Hold neither a mutualist or utilitarian orientation. As  ‘I'm not very active with wildlife I'll say

Lack of interest their label suggests, they tend to be less interested that much. It's just not something

Concern for safety? in wildlife and wildlife-related issues. More likely to personally that | really got into’

Disgust express fear or disgust related to interacting with  ‘I'm always kind of little on edge when
the natural world. I'm by myself out there’

‘| hate bugs...it's still so difficult for me
to let stonefly nymphs crawl on my

hands.
Assigned Value? Refers to the relative worth assigned to the natural ‘| just don't think people think of the
Human focus world, either for its contributions to human or ecosystem services that we get from
Ecosystem focus ecosystem well-being wildlife all the time’

‘| definitely view wildlife as essential...l
see the benefits of an ecosystem
having a variety’

'Adapation of McCoy, Bruyere, and Teel (2016) and Dayer, Stinchfield, and Manfredo (2007).

2Belief dimensions identified by Dayer, Stinchfield, and Manfredo (2007) as separate value orientations, but for the purposes
of this paper were placed into category of best fit.

3Adaptation of Ives and Kendal (2014).

second coder, following training on methods. Initial inter-coder reliability was 84%, and after
discussion of discrepancy a revised codebook resulted in full agreement of the subset of data.
The first author used the revised codebook to complete analysis.

Findings

Science teachers’ perceptions of teaching PBE using wildlife examples were related to their
pedagogical values, as well as their perceptions of both benefits of and barriers to imple-
menting PBE.

Pedagogical values

Teachers’ pedagogical values seemed to correspond with their decision to implement PBE. All
described a goal of improving student engagement by integrating experiential learning
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opportunities. They described accomplishing this using project- and inquiry-based learning,
integrating hands-on and experiential techniques, and making lessons relevant to student lives.
For instance, both Erin and Jackie use ‘hands on’ approaches, while Lynn and Hannah mentioned
using ‘inquiry-based’ and ‘project-based learning’ approaches, respectively. Similarly, just as
Caroline explained prioritizing ‘ways to make it personal and connected;, Chris wanted students
to ‘dive into the material in a way that is meaningful to them’ PBE curricula was perceived to
make content relevant and, therefore, valuable.

Teachers described wanting to: instill curiosity and an excitement for learning about the
natural world, build real-world skills and independence, prepare students for futures, and encour-
age a connection to their community through civic engagement. Caroline and Chloe, for instance,
described how they helped students form connections to science and the environment. While
Caroline hoped ‘that [students] gain some appreciation and understanding of science, Chloe
strove ‘to instill some sort of passion [for learning science]’. Focusing on how scientific knowl-
edge is generated, Chris's goal was for ‘students [to] walk out with more of a skill of science
rather than a knowledge of science’ Jackie and Marcia highlighted encouraging civic engagement
among their students. Jackie explained that she was transitioning to a new job so she can
‘teach a class about wildlife in Colorado and try and get more people to care, while Marcia
wanted her students to ‘be more [climate] resilient and [engage in wildfire mitigation] at their
own home’ The pedagogical value of PBE for our participants centered on helping students
improve their understanding of how scientific knowledge is constructed and the real-world
applications of that knowledge.

Perceived benefits of PBE

All participants perceived PBE to mean using local resources and applying course content to
improve their communities. All the participants emphasized the local natural environment.
Hannah, for instance, explained PBE as ‘looking at where you're at and, specifically with ecology,
the wildlife, or the environment around you and that’s “place” In other words, none of the
participants defined place as anything other than the physical, natural space. They did not
describe cultural or social spaces as part of place. For instance, Marcia explained, ‘It's building
opportunities for students to learn in the context of a certain place...Place can take on any
kind of scale [to] incorporate their own backgrounds and who they are into this context’ She
concluded that it’s ‘in the name’ - place-based education.

All participants perceived that PBE was important, and they described its potential to
improve students’ learning and application of concepts. Chloe stated that PBE focuses on
‘helping kids actually come up with their own creative solutions to things that are happening
locally’. Participants also explained the value of PBE to make content meaningful, relatable,
and personal because it engages students and elicits interest. Chloe and Natalie stated that
PBE can ‘open [students’] eyes to...all the things we have in the natural world’ or ‘change a
lot of perspectives...they were in awe’ PBE can allow students who struggle in a traditional
classroom setting to flourish. Janet recounted how ‘a kid inside that has a hard time sitting
in their seat or a hard time focusing...get them in the river and they're the first kids in
the water"

Participants were also motivated by their sense of responsibility to evoke students’ pride and
affection towards the environment. Chloe, Chris, Erin, and Maura explicitly described the impor-
tance of fostering civic and community engagement. Erin explained that PBE involves ‘helping
students get connected not only to the content but to their community’, while Maura explained
that PBE lessons allow students to be ‘more involved in their community ...because it affects
them personally’ Chris was the only teacher who described the value of integrating local
expertise: ‘bring[ing] in people, especially scientists from different areas that can talk with stu-
dents about their specialties’
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These perceived benefits of PBE align with some of the participants’ pedagogical values of
making content engaging, experiential, and meaningful. Although, one teacher (Maura) explained
that PBE lessons did not change the level of student engagement, as she explained here: ‘[l]
feel like the kids that were typically engaged, maintained engagement, and | feel like the kids
that were not typically engaged tended to be excited that we were going outside but then
not complete whatever we were working on anyway" Although Maura implemented PBE in her
classroom, she was the only participant to not assign value to PBE because of its potential to
increase student engagement. However, in general, our participants described constructivist
pedagogical values that acknowledge that learners’ perceptions of their world may differ based
on their own prior knowledge and experiences.

Perceived barriers to implementation

Most participants (nine) cited barriers to implementing PBE, and some of them chose not to
implement PBE lessons even if they acknowledged its potential. Chris believed that PBE is only
relevant for teaching biological concepts: ‘It just doesn’t apply very directly...actually a pretty
indirect connection’ Similarly, Jackie and Maura thought PBE is only relevant in their ecology
units, which, as Maura explained, ‘was for one unit rather than throughout the year...we didn't
use [PBE] a ton.

Participants also referenced barriers such as time, funding, safety, and more. While Lynn
explained that ‘the limiting factor is time) Janet stated that ‘the biggest hurdle with getting
kids outside is the teacher getting comfortable with taking kids outside...if you don't have
those safety protocols, taking kids outside is chaos’ Both Marcia and Jackie mentioned ‘fund-
ing’ constraints, calling the logistics of trying to integrate PBE ‘very frustrating’ and ‘a night-
mare, respectively. Hannah and Chloe referenced ‘challenges’ with administration or the public
school system when trying to use any sort of creative or experiential approach to their
teaching. Hannah believed there was a ‘lack of autonomy and creative expression in lesson
plans, and Chloe felt as though the ‘community doesn’t value science education in the class-
room...l just have to [teach] what they're telling me to teach’ Although most of the partic-
ipants perceived barriers to implementing PBE, they also believed the costs were worth the
benefits.

Relationship between PBE and EVOs

We identified a relationship between participants’ EVOs and their perception of PBE. Most of
the participants (10) had a Mutualist EVO; however, all participants were also assigned a sec-
ondary EVO, following methods of Schwartz (2006). These secondary EVOs allowed participants
to be placed into categories: Strong Mutualists, Weak Mutualists, and Weak Distanced. All par-
ticipants reported implementing PBE to some extent, but the instructional approaches varied,
especially across grade levels and subject matter.

Strong mutualists: Lynn, Maura, Natalie, Janet

Four of the 10 participants — Lynn, Maura, Natalie, and Janet — were considered Strong Mutualists’
because they expressed only mutualistic sentiments. For example, Lynn mentioned feeling ‘very
connected’ to nature, and Maura actively sought out ‘ways to be connected with nature’ Natalie
and Janet’s viewed humans as part of or equal to the natural world. Janet stated, ‘We are part
of the ecosystem, not simply an outsider looking at wildlife outside the ecosystem’ Natalie
supported this mutualist idea by wishing that people would give wildlife ‘the respect you would
give another person’ Each of these Mutualists emphasized the ‘beauty’ of nature or the ‘respect’
they feel for it. These words and attributes being ascribed to the environment and wildlife
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reflect mutualism. Interestingly, these Strong Mutualists wanted their students to be engaged,
but described a range (high, mid, and low levels) of implementation strategies. Lynn and Janet
were mid- and high-level implementers. Lynn ‘developed some lessons around looking at the
mule deer population in [state] and the impacts on that. Meanwhile, Janet used data from
wildlife camera traps set up in natural areas on or near school property. She encouraged her
students to find a good spot for the cameras, and ‘the photographs and resulting data were
used to analyze the health of the local ecosystem’ and contributed to a wider community
project.

Janet and Lynn have well-developed perceptions of PBE and its value. Both teachers have
participated in Research Experiences for Teachers (RETs) projects around the world. They refer-
enced these learning opportunities during their interviews. Janet explained that she had, ‘been
to some cool places...and then | can bring that excitement for learning back to the kids and
talk about, “How does this all fit together?” and, “Look at the cool things | got to do”. Similarly,
Lynn discussed how she incorporated her experience abroad in her lessons: ‘[students] can
choose to work with [exotic] food webs too because | always try to bring that work in as well’
For these two teachers, PBE allowed them to expand their own expertise as teachers, and now
they share those benefits with their students.

Although also classified as Strong Mutualists, Maura and Natalie were lower-level imple-
menters of PBE. Natalie, a first-year teacher, provided a few examples of implementing PBE,
such as collecting insects on school grounds and discussing ‘why they're there, their habitat,
how they interact with everything else’. Newer to the concept, she perceived PBE as being
limited to the local natural environment. Maura, on the other hand, had been teaching for
longer and had a more nuanced understanding of PBE implementation, yet she was also a
low-level implementer of PBE. Despite valuing experiential learning and inquiry-based lessons,
she did not cite benefits of PBE and instead focused on the barriers to implementation.
Maura was concerned about budget limitations, class behavioral issues, and lack of parent
involvement. For these participants, their pedagogical values were not a strong enough
motivator for PBE implementation. If barriers were removed, their implementation of PBE may
increase.

Weak mutualists: Caroline, Erin, Hannah, Chris, Jackie, and Chloe

While the Mutualist EVO was the primary orientation for six participants, they held other
EVOs as well, putting them into the Weak Mutualist category. Among these weak mutualists,
Jackie and Chloe expressed some Pluralist/Utilitarian EVOs, though these statements were
infrequent. Erin, Hannah, Caroline, Chloe, and Chris had clearer secondary EVOs. Interestingly,
Chris, Caroline, and Chloe were classified as having Utilitarian EVOs as their secondary value
orientation. Caroline viewed certain wildlife as a nuisance, voicing how rabbits negatively
affected her garden, or, on one occasion, how her husband had to kill a rattlesnake on her
property. For Chris and Chloe, on the other hand, their secondary Utilitarian EVOs reflected
their recreation activities. Chris enjoyed fishing, a utilitarian activity (Dayer, Stinchfield, and
Manfredo 2007), while Chloe described boating with her family- another utilitarian activity
(Hoover 2021).

Erin was a unique Weak Mutualist because her primary Mutualist EVO was followed closely
by Distanced EVO. She often conveyed a lack of interest in the environment or did not prioritize
spending time in nature. She described much appreciation for the environment and wildlife
but explained, ‘I very much like my inside time’ She also shared that she does not ‘have that
pull to want to go and be out in the wild'

Despite some differences, we identified commonalities in the mutualistic way these partici-
pants engaged with nature. Each Weak Mutualist viewed wildlife as an extension of human life
and valued co-existence. Caroline thought it was ‘nice to share space with wildlife’; Jackie felt
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that wildlife ‘has this innate right to be here’; and Chris viewed wildlife ‘as more of a neighbor’.
Chloe, Hannah, and Erin added that humans should not interfere with wildlife as much as we
do. For instance, Erin stated, ‘Il want to make our areas...more welcoming to wildlife, so we can
cohabitate with them rather than just take over their land and kick them out’ Hence, these
participants expressed values that overlap with the Strong Mutualists’ view that humans are
part of or equal to the natural world.

These participants varied in their PBE implementation approaches. Jackie was a low-level
implementer, Caroline and Erin were mid-level implementers, and Chloe, Hannah, and Chris
were high-level implementers. Despite Jackie's emphasis on a mutualistic sense of ‘urgency’ to
‘inspire younger generations to care for the planet, her experience implementing PBE only
integrated the use of a local biophysical context and the desire for civic engagement (although
she did not explain how). When teaching a unit on food chains and food webs, she explained
that ‘[students] were making food chains and food webs of these pictures that were taken of
wildlife in their backyard’ Jackie also wanted her students to ‘realize their real impact on the
environment every single day; and she indicated a desire to implement more PBE in the future.

Caroline and Erin, like Jackie, implemented lessons that centered on local contexts and the
importance of civic engagement; however, they each added another PBE component. Caroline
invited experts from her city’s water treatment facility to ‘talk about the watershed...what you
should not put down your drains, and Erin designed inquiry-based and experiential lessons.
For example, her biology students explored their nearby river and were asked to ‘design a lab
based on what they saw around them. Some people chose to try to figure out how many
different kinds of plants they saw, some tried to count beetles' Erin was motivated to continue
using PBE and wanted to take students to a nearby national state park to study local geology.

Finally, Chloe, Hannah, and Chris were all Weak Mutualists who were also high-level imple-
menters of PBE by implementing almost all the five components. None of them described the
interdisciplinary component of PBE, which only means that it did not arise during interviews.
They may all very well make explicit connections to other disciplines (e.g. language arts, math-
ematics, social studies). To collaborate with experts to engage their students, Chloe invited a
university's wildlife club to her classroom and Hannah collaborated with Colorado River Watch
to collect macroinvertebrates as biological indicators of water quality. These participants described
using experiential or inquiry-based pedagogy. Chris engages his students by using camera trap
data in ‘community research...they had to go count how many deer were in 1000 pictures and
how did that relate to the number of birds. They also all emphasized the importance of civic
engagement. For example, Hannah referenced news about a new gas pipeline to ‘encourage
students to think a lot about what that would do to the land we have that is preserved...[and]
the land rights’ Her goal was to initiate a discussion about environmental policy and the role
that citizens play in advocating for rights.

Weak distanced: Marcia

Marcia was the only participant who held a Distanced EVO, with a secondary Mutualist EVO.
Unlike Erin whose secondary Distanced EVO reflected a lack of interest in the environment and
wildlife, Marcia emphasized a concern for safety given the risks of sharing a landscape with
them. While she ‘appreciates’ nature and sees it as ‘essential, she also cited some sense of fear.
She stated, ‘l worry a lot more about mountain lions [here], and she wanted to ‘respect [her]
distance’ with wildlife because she is ‘very aware of [her] surroundings. While she assigned value
to wildlife for its ecological importance ('l see the benefits of an ecosystem having a variety’),
she admitted a lack of personal interest (‘I'm not very active with wildlife, I'll say that much.
It's just not something that | really got into’). Hence, her pedagogical motivations were to
explain to students how wildlife is a part of ecosystems, and nothing more. This explained why
she was a high-level implementer of PBE, referencing all 5 components of an effective PBE
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lesson. Marcia encouraged her students to get involved in a statewide competition where they
were expected to ‘look at a natural hazard that impacts [their] community and then propose
a solution’ Her students picked a local issue on their own, and she then arranged for students
to ‘meet people from the fire department, the National Park Service, [and] Colorado Parks and
Wildlife’ as they prepared their plan. Students collaborated with the fire department ‘to break
up pine needles and pinecones’ for local homeowners to prevent forest fires (an important
statewide environmental issue). Hence Marcia was motivated by her professional interests, rather
than her personal beliefs, when implementing PBE lessons.

Discussion

Because PBE can help students feel connected to their natural environment and instill a sense
of civic engagement (Woodhouse and Knapp 2000), PBE has the potential to foster
pro-environmental behaviors necessary to address a plethora of environmental issues (Gruenewald
and Smith 2014). Hence, improving our understanding of what motivates teachers to implement
PBE lessons informs teacher educators. Teachers are motivated by both their professional and
personal values when making pedagogical choices (McVittie et al. 2020). Motivation to teach
about place can be shaped by both values about pedagogy and environmental orientation. To
better understand the relationship between these two sets of values, we recruited secondary
science teachers who were already teaching PBE curricula. Our participants, in general, described
a Mutualist EVO. These teachers formed perceptions of their local environment during childhood
and described motivations to implement lessons centered on environmental issues. However,
we found differences in the ‘strength’ of their EVO and the level at which they implement PBE
explained, in part, by a combination of their EVOs and pedagogical values.

All our participants had some level of a Mutualist EVO, meaning they have an affinity towards
the natural world (Fulton, Manfredo, and Lipscomb 1996). It thus makes sense that these teachers
are PBE implementors. Just as each teacher conveyed mutualistic views by describing their
personal experiences in nature during their childhood, they also each discussed their desire to
take students outside into nature to have those same experiences. In fact, the word ‘outside’
was the most frequently referenced word of our participants. Outside experiences were described
in terms of hands-on or experiential learning opportunities. Indeed, one of the strongest moti-
vators for teachers taking students outside is to recreate their own positive experiences as
students (Bergmark et al. 2018). Three of our participants shared with us their own experiences
with a teacher or mentor who instilled a passion for the outdoors. Experiences in nature and
positive role models are important drivers in creating a connection to nature (Chawla 2007)
and reflect how teachers with a Mutualist EVO might be drawn to approaches that connect
students with nature. In fact, not only do significant life experiences in nature relate to an
affinity for nature as adults, but they can also specifically connect to teachers’ beliefs and
behaviors. A study of significant life experiences found that time spent in nature during child-
hood was associated with different types of teachers’ dispositions, classroom strategies, and
utilization of natural resources and field trips as learning materials (Altan and Lane 2018).
Schaefer (2022) also found that teachers practicing nature-based education are more likely to
have their students ‘mirror’ their own childhood experiences. Given that all of our participants
reported positive experiences as children spent outdoors, and that these experiences were cited
as contributing to their positive relationship with the environment as adults, it is likely that
these significant life experiences in nature have some sort of relationship with their teaching
practices, strategies, or dispositions (Dewey 1938/1997; Orr 1992).

A self-nature connection has been shown to positively relate to the development of biospheric
values, which ‘reflect the importance people attach to caring about nature and the environment’
(Wang et al. 2021, 2; Martin and Czellar 2017). As such, we posit that our participants’ founda-
tional experiences in nature likely shaped their affinity toward nature, helping form their Mutualist
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EVOs as well as their pedagogical values of using PBE. While there is still more to explore about
what drives the formation of individual EVOs (Martin and Czellar 2017), particularly among
teachers, our findings suggest that, just as early childhood experiences in nature contribute to
the formation of pro-environmental values (Ewert, Place, and Sibthorp 2005), this same type of
relationship might exist for the formation of Mutualist EVOs as well.

We acknowledge limitations in our study. We only recruited teachers from our professional
network who had shared with us that they use PBE. Because of this, there is an absence of
observed relationships between EVOs and a lack of implementation of PBE. Although, because
we had a prior relationship with participants, it is possible that they felt comfortable sharing
details about their personal views of nature, including from their childhood, which enabled
deeper examination of links among EVOs and implementation of PBE. Nevertheless, our
pre-existing relationships with participants and the self-selection bias linked to PBE use remain
notable, limiting the generalizability of findings. In addition, it is likely that participants knew
one another, through their existing networks, which could be reflected through shared approaches
to or experiences with PBE, or through similar EVOs. We recognize the need for other studies
that recruit a broader and more diverse participant pool to further examine the relationship
between pedagogical values and EVOs. Study populations should be expanded beyond envi-
ronmental educators to other disciplines including literacy, civics, social studies, and health (e.g.
Smith and Sobel 2010; PEEC. 2010; Azano 2011). Yet, we maintain that our study can inform
subsequent studies that examine the relationship between pedagogical values and environmental
values orientation.

While most of our participants were primarily Mutualists, many of them - such as the Weak
Mutualists - also held other EVOs, some even at the other end of the mutualist-utilitarian spec-
trum. Schwartz (2006) deduced that values are prioritized in importance relative to one another
and this relative prioritization of multiple values is what drives action, yet more research is
needed to determine if this is the case for value orientations.

Implications

Our findings can contribute to environmental education because they suggest the potential for
teachers’ implementation of PBE to foster pro-environmental affects and behaviors among their
students. It is already understood that one of the most important ways to instill a societal value
for the environment is by targeting youth and fostering a connection to nature through
nature-based education (Chawla 2015; Owens and McKinnon 2009; Nabhan and Trimble 1994;
Chawla and Derr 2012). Chawla (2007) reported that time spent in nature during childhood and
influential role models are the two most significant indicators of pro-environmental behavior
in adulthood. Not only are our participants themselves important role models, but their own
significant life experiences in nature seem to have motivated them to foster nature connections
for their own students through PBE. Thus, because PBE can strengthen place attachments to
promote greater civic engagement, exploring how value orientations might relate to a teachers’
implementation of PBE has important implications for future of pro-environmental young leaders
(Vaske and Kobrin 2001). Teachers’ values can be transmitted to students during schooling
through behavioral choices (Schmidt et al. 2019; Dietrich et al. 2015). For instance, a teacher’s
enthusiasm for a course subject has been shown to influence a student’s valuation of that
subject (Parrisius et al. 2020). By that logic, it should be possible for a teacher’s Mutualist EVO
to be transmitted to students, instilling a care and appreciation for nature.

While more research is needed to further understand the links between value orientations
and pedagogical values, our findings contribute to education research by exploring a relationship
between teachers’ Mutualist EVOs and their decision to implement PBE lessons. Importantly,
our participants’ value orientations reflect the persistence of that connection between people
and the environment. Through PBE instruction, teachers convey these values to their students.
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Appendix A

Semi-structured Interview Protocol

1. Can you please introduce yourself, your background, experience and knowledge around wildlife biology,
and describe your position/role at your school?
a. How would you say your background has led you to where you are now?

2. How would you describe your interactions with the environment during your childhood?
a. How did your family/friends/community engage with nature, if at all?

3. How would you currently describe your relationship to the environment?
a. How would you describe your feelings about wildlife specifically?
b. What do you think people gain, if anything, by interacting with the environment?

What are your perceptions of wildlife relevant to your local community?

How would you describe yourself as a teacher (teaching styles, strengths, etc.)?

Explain your understanding of place-based education and the role it may play in teaching

Can you help me understand how your ideas about PBE developed? (e.g. from your personal experiences,
hobbies, or education)?

8. Do you currently integrate PBE into your curricula, and if so, can you describe these?

9.  How do you integrate discussion of socio-scientific issues into your curriculum?

10. How do you choose to frame these socio-scientific issues to your students?

11. How do you integrate discussion of local wildlife into your curriculum?

12. How do you choose to frame topics of wildlife to your students?

13. By your own evaluation, to what extent, if any, would you say your own experiences and perceptions about
the environment and wildlife influence how you teach about these topics?
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