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Abstract

Background: The urban ecology and especially youth of color living in urban spaces have received relatively little
attention in environmental education. The purpose of this work was to assess what urban youth learn about the
Environmental Commons by participating in place-based stewardship education (PBSE) projects. By the Environmental
Commons we refer to: 1) the natural resources and systems on which all life depends, and 2) the public spaces and
processes in which people work together to determine how they will care for those resources and for the
communities they inhabit. Core principles in all projects include: experiential education about the natural environment
in the local urban ecology; students’ scientific and civic agency; and collective learning/action in teams of students,
teachers, and adult community partners committed to sustaining the local ecosystem. After engaging in the projects,
students were asked to reflect in their own words on what they had learned.

Results: The reflective essays of 205 children (14% in 4th—5th grade) and adolescents (86% in 6th—12th grade) from
predominantly (79%) racial/ethnic minority backgrounds and residing in urban communities were analyzed. Coding
was informed by Environmental Commons theory and by Elinor Ostrom’s work on the practices of groups that are
effective in stewarding common pool resources, with the highest number of coding categories assigned to any
individual response being 8. Analyses revealed that students: became aware of human impact on nature and were
resolved to redress negative impact; identified as stakeholders of the environmental commons and their local
community; felt a sense of pride and collective efficacy in their team efforts that benefitted both the human and more
than human communities with whom they identified. Verbatim excerpts from students’ reflective essays are included
to illustrate the range of ways that youth interpret in their own words the interdependence of human life with other
living systems and the responsibility of humans to work together to sustain those living systems.

Conclusions: Since younger generations will bear the burdens of the climate crisis, it is imperative that they reimagine
what gives their lives meaning. The PBSE model documented here offers hope for nurturing an identification and
commitment to the Environmental Commons in urban youth.
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Restraint in resource use and living within nature’s
limits are preconditions for social justice. The com-
mons are where justice and sustainability converge,
where ecology and equity meet. .... The breakdown
of a community, with the associated erosion of con-
cepts of joint ownership and responsibility, can trig-
ger the degradation of common
-Vandana Shiva ([1], p. 50).

resources.

Background

The realities of environmental degradation, and the cli-
mate emergency in particular, demand a fundamental
reimagining of the things that give human lives meaning.
Even the most optimistic scenarios based on lowering
carbon emissions, portend a need for major changes in
lifestyles, values, and orientations of personal aspirations
with those of a broader community [2]. As younger gen-
erations will shoulder disproportionate burdens associ-
ated with the climate crisis [3], it is critical to develop
their awareness of the fundamental ways that the well-
being of humans and other living species are inter-
twined. Developing the younger generation’s environ-
mental awareness, commitments and understanding of
environmental issues as collective action problems in
which they and fellow citizens are stakeholders, will be
critical in this future.

Youth is a time in life when identities and aspirations
are still forming [4]. Thus, learning about the inter-
dependence of human life with the natural environment
in these years is likely to have a lifelong impact. Empha-
sizing such interdependence within the urban context is
especially important because the urban ecology has not
been at the forefront of environmental education and
because demographic trends indicate that urban areas
are where people increasingly are living [5].

Vandana Shiva’s [1] insights about the importance of
an identification with a community and a responsibility
for sustaining that community are at the core of the
Environmental Commons project discussed in this paper.
Concepts such as the commons, interdependence, and
collective action, are central to civic and environmental
understanding [6], yet there is limited research on how
students express these concepts and, more particularly,
whether engaging in environmental action affects their
civic and environmental stewardship understanding and
dispositions [7]. In this project, we examine a model of
place-based stewardship education (PBSE) in which
young people address local environmental issues, and
evaluate what students learn about the environmental
commons. Specifically, we assess 4th—12th grade stu-
dents’ civic learning, commitments and skills, identifica-
tion with their communities, and their commitments to
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and learnings about the environmental commons,
through participation in PBSE in urban communities.

Environmental commons theory

We define the environmental commons as: 1) the natural
resources and systems on which all life depends, and 2)
the public spaces and processes in which people work
together to determine how they will care for those re-
sources and for the communities they inhabit [8, 9]. Our
theory about the environmental commons has been in-
formed by the work of political economist and Nobel
prize winner Elinor Ostrom, who challenged the inevit-
ability of a so-called tragedy of the commons [10] the
idea that people, driven by self-interest, will use up and
destroy the resources on which their communities
depend.

In contrast to the idea of the tragedy of the commons,
Ostrom and her colleagues studied groups who were
successful in managing and sustaining what they referred
to as common pool resources (CPRs) that provide bene-
fits to everyone but can be depleted if overused [11].
Characteristics of effective groups include: proximity to
the CPR; the strength of members’ identification with
the team and its goal of sustaining the resource; and
dynamics within the group including mutual respect,
responsibility and communication over time that enable
members to know one another and to build trust [11,
12]. In documenting these PBSE projects, we aim to
advance environmental commons theory and draw from
Ostrom’s work [11, 12] to highlight educational practices
in PBSE that parallel the elements of effective groups
and thus should nurture students’ commitments to and
capacities to sustain the environmental commons.

Environmental justice and interdependence in the urban
ecology

The projects discussed in this paper take place in the
highly industrialized Southeastern Michigan metropol-
itan area, and so explore how the natural environment
and human interdependence with it is experienced in
the urban ecology. The majority of these projects take
place in urban low-income communities of color where
issues of environmental and climate justice are salient.
Not only is there an inverse relationship between com-
munity income levels and environmental pollution [13]
but within the United States and globally, those popula-
tions who have contributed the least in greenhouse gases
will likely experience the worst impacts of climate
change [14].

Yet, with the exception of environmental justice and
eco-justice education, they have not been at the center
either of environmental education or of the environmen-
tal movement [15, 16]. Furthermore, in popular and
consumer culture, representations of humans in nature
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typically convey images of young, largely white people
exploring pristine natural spaces. Such depictions ignore
the connections of people of color with the land and
thus limit the groups we imagine might care about na-
ture [17].

In contrast to a view of nature as a pristine landscape
apart from the city, projects discussed here adopt the
‘civic ecology’ framework of urban environmental work,
emphasizing the city as a social-ecological system, and
human impact and agency [18, 19]. Research on youth
environmental activism indicates that young people of
color are more likely to get involved when they see con-
nections between the health of the environment and that
of their community and culture [20, 21].

Student projects as part of the Southeast Michigan
stewardship coalition (SEMIS)

The projects discussed in this paper are part of the
PBSE model of the Southeast Michigan Stewardship
Coalition (SEMIS). The environmental issues on
which students work differ from one community to
another; however, all projects reflect a core set of
principles and practices. First, consistent with the
philosophy of place-based education [22-24], they
emphasize the value of local place, ie., the commu-
nity beyond the walls of the school as a source for
learning and as a community to which students can
contribute. All projects involve experiential education
about the natural environment in the local community
and are responsive to local conditions. Thus, we have
referred to them as examples of place-based steward-
ship education [20]. Second, all projects emphasize
students’ scientific and civic agency: they are inquiry-
based; incorporate students’ observations, questions,
insights, and voice; and engage students in data col-
lection, analyses, and actions to mitigate an environ-
mental problem in their community. Third, based on
the principle that environmental issues are collective
action problems that require multiple perspectives
and teamwork to solve, students work in groups with
fellow students, teachers, and adults from the local
community who are committed to sustaining the local
ecosystem. Not only are projects structured as collab-
orative, but a final element includes student teams
presenting their projects in public venues (in commu-
nity forums with students and teachers from other
schools, with city or county officials, and members of
the public).

What might students learn through their participation in
PBSE?

We expect that PBSE’s focus on what students can
learn about and contribute to their local community
should engender the joint ownership and feelings of
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responsibility for the community to which Shiva [1]
alludes. Youths’ pro-environmental actions also should
increase awareness of human interdependence with
and impact on the natural environment in the urban
landscape. As human interdependence with nature is
an integral part of ‘place’ in many communities, PBSE
that engages students in actions to monitor human
impact and restore the local ecology [25] should nur-
ture ethical awareness in students rooted in an under-
standing of interdependence and community.

Methods

In this paper, we summarize the reflective essays of
205 4-12th grade students from ethnic minority and
low-income urban communities in the United States
who worked in teams to mitigate environmental prob-
lems in their communities. During the 2015-2016
school year, we collected short reflective essays from
students participating in SEMIS projects. The prompt
for these essays was in the form of a letter to the
SEMIS Coalition: Write a letter to the SEMIS Coali-
tion telling them why you think the work you did in
(project specific) was important. What did you learn
about your community, other people or species in
your community or the environment from the work
you did? What did you learn about what kids can do
to solve environmental problems in their communi-
ties? How has your community or the environment
changed because of your work? Teachers and students
were informed that the purpose of the essays was not
to evaluate student knowledge or to give thanks to
SEMIS, but to have students reflect on their experience
in their own words.

Sample

Data were collected from 205 4-12th graders (78% of
whom were 9th-12 graders, ages approximately 14—18
years) from three communities, two of which served stu-
dents from low-income families. In the United States,
students are eligible for a free or reduced-cost lunch at
school if their family’s income falls below a particular
threshold. In two of the communities, 75% of students
were eligible and in the third, 21%. The sample (51%
male) was predominantly students of color, 79% identify-
ing as African-American, Latinx, or multiracial.

Content of students’ environmental projects: what did
students do?

As shown in Table 1, the content of some student pro-
jects discussed in this paper focused closely on conserva-
tion, protection and remediation of environmental
issues, such as: invasive species removal, implementing
permaculture practices, and water quality investigations.
The majority of projects stressed the connection of the
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Table 1 Student Project Content

Description of student projects

A study of the ecological history of land use in the community and
humans’ relationships to their food which led to permaculture practices
in growing food on the school grounds.

An investigation of a local urban park’s ecological and social history,
water quality sampling and storm water management leading to flood
mitigation through installation of a bioswale.

Community mapping and investigations which led to studies of local
food economies and urban gardens.

Water quality and habitat health investigations of local water bodies
which led to design and creation of water filtration systems.

Studies of sustainability, biodiversity, local agriculture and food systems,
incorporating climate change research, invasive species removal,
construction and maintenance of school food gardens and harvesting
vegetables.

Community surveys, planning, design and creation of a community park
by reclaiming neighborhood abandoned houses and vacant lots.

Photo-essays of strengths and opportunities in the community’s natural
and built environments and community murals of local African
American history.

A study of availability and access to healthy, pesticide free food which
led to planting and care of an urban community garden.

built environment with environmental and human
health and safety, such as: reclaiming abandoned areas
as public park spaces; green infrastructure solutions to
reduce stormwater runoff; ecosystem services and tree
plantings on campus; food injustice and sustainable
farming practices through community gardens; and
investigating strengths and opportunities in the natural
and built environments.

Analyses

Prior to coding students’ essays, three coders each read a
set of the sample for emergent themes. In addition, the
coding process was informed by research on environ-
mental identity [26, 27], on common-pool resources
[12], and on our observations of how the students in
these projects experienced the natural environment
within their urban context. A total of 14 categories cap-
tured all of the students’ responses, although only 11 are
relevant to the topic of this paper'.

Results

Each reflective essay could be assigned an indefinite
number of codes, with a maximum of 8 codes being
assigned to any one response, thus, individual students’
reflections are counted in more than one coding cat-
egory. For the sample of 205 students, an average of 4.6

The three categories that are not included in this paper were:
scientific/environmental knowledge; helping that was not connected
either to the environment or the community; and a general other
category
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categories were assigned to responses. Percentages
below, and as shown in Table 2, indicate how frequently
a particular coding category was referenced in the 205
reflective essays.

Although the reflective essay prompt did not ask stu-
dents who benefitted from their work, many mentioned
the impact they felt their projects had on the community
or commons. In order to tease apart whether this was
primarily a reference to the human community or in-
cluded other species (more than human), we used two
categories based on whether their response emphasized
people and/or the environment/nature as the beneficiary
of their efforts.

Human Commons

Fifty-seven percent of the responses referenced the
human community (coding category 1): “... we could
help a lot of people with bad water around the world”
with many alluding specifically to how the impact of
their work on the natural environment within the
urban landscape affected people: “There are no more
[lakes] of water in front of peoples [sic] houses no
more. So what we did for the community really
worked.” Responses coded in this category also fo-
cused on specific benefits to humans from protecting
nature, such as; a means of improving safety: “[we]
shared our ideas of making this neighborhood a safe
place to live”; for the benefit of human health: “it is
important to cultivate the natural land we have with
gardens, farming space, greenhouses, etc. to provide
efficient and healthier meals to our communities”;
and as a natural resource for people: “bees make
honey for people.” While references to a human com-
munity or commons as coded here do not necessarily
reflect an anthropocentric view in the sense that the
student sees humans as more important and valued
than others [28], this category does suggest that
students’ awareness of the natural environment is
processed through the lens of its benefits to humans.

Environmental Commons

That said, 42% of the responses referenced other species
or natural systems as part of the community or com-
mons (coding category 2): “we have a lot of plants that
play a big part in the communities” and “my community
has two water systems, one from Red River and the
other from Green River.” Some alluded to the urban co-
existence of humans and other animals and the more
than human community as the beneficiaries of their
work: “[my city] is full of animals and like [my city’s]
population is just the same amount of animals in the
area and that is why I try to help this community.” Still
others referenced the responsibility that people should
shoulder for nature: “we should keep up our
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Table 2 Coding Categories and Descriptions

Code title Description % of

Students

1. Human Community/ Response referenced humans as the community/commons or a more anthropocentric view 57.07%

Commons emphasizing human need, impact, or beneficiaries of the work.

2. Environmental Commons Response referenced other species or natural systems as part of the community or commons and/or 41.46%
emphasized the environment (plants, animals, etc.) as primary beneficiaries, a more biocentric view.

3. Membership/pride/ Response indicated solidarity or a personal relationship with, or expressed pride or membership in a 34.63%

connection group, community or place.

4. Collective Nature/Need/Ability Response references the collective nature of the work and need for collective action to address 34.15%
environmental issues.

5. Positive Human Impact Response references positive human impact on the environment or community. 76.1%

6. Negative Human Impact Response references negative human impact on the environment or community. 32.20%

7. Environmental identity/ Response expressed connection with, care or concern for the natural world. 15.12%

sensitivity

8. Interdependence/limits of Response referenced ecological interdependence and the limits of natural systems. 20.49%

ecological systems

9. Generativity/Leadership Response referenced being an example to others and sharing ideas, leaving a positive legacy. 2537%

10. Efficacy/Empowerment Response referenced the belief in one’s ability to impact change in the environment/community or 51.22%
feelings of confidence and power taking action.

11. Civic Skills Response referenced developing civic skills/dynamics that make work successful, such as public 11.71%

speaking, group work, communication, etc.

environment because it cant do it on it [sic] own.” In-
cluding the more than human world as part of a com-
munity identity reflects Wilson’s [29] idea of biophilia,
i.e,, that people have an innate urge to affiliate with
other forms of life.

Some responses clearly separated community from
the environment: “I think the project is important be-
cause it’s helping not only the community but also
the environment.” Others included both the human
and more than human communities, showing how a
biocentric viewpoint can extend inherent value to all
living things: “We know we should not cut trees
down because they suplie [sic] us with fresh oxygen
and they are home to many species of animals. With
our learning garden it has become a home for many
species of animals such as worms, bees, and spiders.”

Membership/Connection/Identification

Membership in a community or commons has an aspect
of caretaking to it, and we were interested in students’
identification with a community, i.e., their sense of
attachment to or identification with a local place or
group. Therefore, we coded (coding category 3) for ref-
erences that indicated a sense of solidarity or relation-
ship with their place or community (my community, our
Great Lakes). Distinguished from general references to
the human or more-than human commons, 35% of the
responses alluded to a sense of connection, attachment
to or pride in being part of a school, city or natural com-
munity, gained through their projects. While some pro-
jects lent themselves to developing a collective identity

with the larger community and others with classroom
peers or with the school, themes of unity through work-
ing together infused both.

In this category, the “group” with whom the students
identified, included place in the sense of an ecological
community: “It also shows that we are good people to
our river” as well as references to identification with
their city: “[City name] will grow back again and that’s
important because I've lived here most of my life and it’s
part of me.” This communal identity and sense of soli-
darity often came about when students’ perceptions of
their communities changed and when they themselves
changed the community by being an active part of it:

I've learned that teens like ourselves could make a
change and stop the pollution in the rivers and re-
make it healthy for our community and wildlife
again. Our community has changed because of the
observations and research we didn’t know how bad
we were turning our community until we seen it for
ourselves and that changed our outlook on life
itself.

Collective nature/need

All projects were implemented as collective or team pro-
jects, which is likely why many students (34%) refer-
enced the need for and benefits of team or group efforts
(coding category 4). Some students referenced the com-
ing together of people as one of the benefits of the pro-
ject: “I've learned that theyre our [sic] actually many
things we can do to fix our community and help bring
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us together more than we think in ways our gardening
experience has brought our class together because we
were all so excited about actually gardening. This lesson
has just opened my eyes to looking into things that can
help bring my community together.”

Many students wrote about learning that working to-
gether can solve problems, in contrast to working alone,
with one noting “If people work together you can
get alot [sic] done and make things better than working
alone.” Students referenced this collective ability, com-
menting on the effectiveness of working together and
the power of group efforts.

Some focused specifically on the act of coming to-
gether for a common or shared goal of community
improvement: “I think it's important to bond with
your community as well as doing good things with
them as well. Coming together was the first part,
planting a fresh garden was the next step. Doing
something as a community & bring [sic] people to-
gether giving people a chance to bond...”.

In some cases students projected from the process
their group went through (seeing a problem and taking
action) to people in general: “I learned that when there
is a crisis in a community people come together to fix
the issue.” Still others referenced the imperative of col-
lective action in light of the scale of environmental work,
as showcased by the student who stated “I think this
project was important because we need to know now be-
fore its to [sic] late one of us could grow up and change
the world because they were inspired by this project.”

Positive Human Impact

If youth are going to choose behaviors to ensure a
sustainable Earth, it is imperative that they realize the
impacts of humans (both positive and negative) on
the Earth. Positive human impact (coding category 5)
was the category referenced most often, with 76% of
students including this in their responses. Undoubt-
edly, this reflects the proactive nature of these pro-
jects, the sense of agency students feel from their
actions, and even the community-based nature of the
work. Responses in this category included specific
references to helping the community or the natural
environment: “I also learned that kids do have an
impact to make our community a better place to live
in...” and that people care: “I learned that some
people and our community care about our Earth, and
how it is treated.”

Learning about human impact on the environment
motivated some to reevaluate the lifestyles and con-
sumption patterns to which they were accustomed. One
student contrasts the effects of growing local food with
the costs to the environment of the current industrial
system of food production and explains how their work
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additionally addressed issues of social justice, i.e., sharing
locally grown food with marginalized groups who have
little access to fresh food:

We students can help the environment by eating
the food we grow ourselves and eliminate emis-
sions that are being produced by food trans-
portation across countries. This garden didn't only
benefit us but whole [City]. The food we grow is
being given out to churches and homeless shelters to
provide them with fresh nutritious produce.

Negative human impact

An important aspect of developing a commitment to the
commons is realizing both the good people can do and
the damage that humans can wreak on the world, with
32% of the reflective essays coded for some reference to
negative human impact (coding category 6). This is
showcased by the student who noted about their school
garden project, “the environmental changes caused by
my community was that we made a garden but the bad
things we did were not many people walk to school so a
lot of cars cause pollution.” As this student points out,
positive and negative human impact are not always mu-
tually exclusive. Statements coded in this category were
on a continuum of more general negative impact: “I
learned that people are gross and it [sic] killing living
things in our environment” to the more specific: “I
learned that the enviorment [sic] gets treated bad and
gets trashed so we need to recycle, and stop littering.”
Of those students who wrote about detailed negative
human impact, there were some who showed a more so-
phisticated understanding, such as one who noted “Most
of the time our food travels more than we do and to do
so it takes pesticides and hormones to get the job done.
Just like “bulk” food items that are huge (e.g., large
bananas) those are injected with hormones.”

The majority of responses coded for negative hu-
man impact referenced either actions, inactions, ap-
athy, or silence. Often there was a pessimistic view of
people coloring these remarks such as the student
who wrote: “I learn that some people just don’t care
about where they live and how they live in our com-
munity. Students can work together and do anything
to change our community but they chose not to.”
Occasionally, students’ focus on the negative impact
of humans on their community’s environment led to
their own sense of apathy, a “why bother” attitude as
expressed in the following: “people are still throwing
trash around and not caring at all and knowing
what’s going around in different places. Everyone
doesn’t care I don’t not saying Im [sic] a follower but
I don’t care because why keep cleaning when people
going to trash it up again.”
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Environmental identity

In contrast to a lack of care of the environment, 15% of
students’ responses specifically referenced their feelings
of care and concern for and connection to the natural
world (coding category 7), which others have called an
environmental identity [26, 27]. For example, one stu-
dent wrote, “The work we did in our school’s garden
made me connect with nature” indicating that students
felt connected to nature when they experienced it.

In light of the content of these PBSE projects, it is not
surprising that many students referenced the fact that
learning about the environment was an important step
in caring for it. As one said, “in order to understand
your environment fully you need to work outside and
know how nature works. By understanding nature we
can solve problems and search for more sustainable ways
of living.” Another thought their work might influence
how others feel about the environment, and lead them
to change their behaviors: “it helped people learn about
what we studied and it showed them how we could con-
nect with the ecosystem... I believe that because of my
work people will learn to respect the environment more
and not to abuse what they have.”

Students alluded to the potential of these projects for
instilling non-human members of the environmental
commons with an identity and enabling students to form
relationships with one, stating we “have to empathize
with other. There is an empathetic barrier when the
‘other’ speaks in quacks or barks.” Building relationships
with and knowing that their actions can have negative
consequences for other species, students become less
likely to ignore the impacts of their actions. Many stu-
dents wrote about the new relationships they formed: “I
enjoyed learning and meeting the nature that is right
here in our neighborhood” and the appreciation they
gained for the role nature plays: “we have a lot of plants
that play a big part in the communities... I learned about
how important trees are.” Finally, recognizing human re-
liance on nature helped some students develop an envir-
onmental sensitivity: “The work we did in our school’s
garden made me connect with nature and showed how I
can help nature while benefitting from it myself.”

Interdependence

A reliance on healthy natural systems for human well-
being is one aspect of references to ecological inter-
dependence and limits of natural systems, that were
coded for in 20% of students’ reflective essays (coding
category 8). For some students, interdependence was
recognized primarily as human dependence on nature,
through the lens of its impact on human survival: “I
think what we did in permaculture was important be-
cause we need plants to ‘survive’.” Others noted true
interdependence between species, be it humans and
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another species, “... if I clean the water that’s in lakes, I
can save the species that live in the water such as fish,
tadpols [sic] frogs, snails etc...because those things kill
insects & that helps human beings out” or between two
non-human species, “I learned that frogs and mosquitos
population grow/decrease are hand in hand.”

In their comments highlighting interdependence, some
students noted the connected consequences of humans
polluting natural systems, with one referencing the posi-
tive ripple effect that their own project had initiated due
to these connections: “cleaning water literally saved little
fishes and frogs and without any frogs the environment
wouldn’t be good.”

For some the delicate ecological balance and interrela-
tionships in nature was a specific learning from their
project: “We learned that one species control is by an-
other species and if one species dies it is that other spe-
cies grow rapidly. If a spcie [sic] is extinct it is a chain
reaction and either a species blooms or becomes ex-
tinct.” Another working on invasive species control saw
this interdependence as why their work was important:
“I believe the work we did removing the garlic mustard
was important because garlic mustard is a type of inva-
sive species. It was taking over a wood in our commu-
nity, leaving other species with less of everything they
need to survive.”.

An understanding of ecological interdependence is
part of the foundation for a commitment to the com-
mons, as is an understanding of the limits of natural sys-
tems and resources. Some students resolved to “stop
using so much energy” and the following elaborated on
this theme, “We learned that you can’t eat everything up
on the earth and not put it back so therefore we plant
fruits and vegatables [sic].” Referencing the dire conse-
quences and uncertain future due to environmental deg-
radation was also coded in this category, as an
understanding of the limits of nature, such as the
student who wrote, “we need to keep it clean and if we
don’t something terrible can happen to the earth.... I
told them what could be the future earth and how would
it be if the earth was not taking care of properly.”

Generativity

In order to tap students’ aspirations, visions, and hopes,
we coded for references to generativity (coding category
9), i.e., contributions they could make or pass on that
would leave a positive legacy, referenced in 25% of re-
sponses. Some students referred to a collective responsi-
bility to future generations: “I've learned from this
school learning knew [sic] things about our environment
how to keep it up for future generations.” As students in
these projects partnered with organizations and individ-
uals in their community, this intergenerational context
meant that some students became aware of their role in
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educating elders such as the student who learned “...that
kids can motivate adults” as well as the one who wrote
“Kids in the community could spread information espe-
cially to their parents and encourage them to start their
own garden.”

The idea of leaving a positive legacy was also
expressed as leadership or the idea that their behavior
could act as a model for others. For some, this meant
that others might emulate their behavior, as the student
who expressed “...you pick up some trash in your com-
munity or plant a tree whatever you do somebody could
possibly see and follow.” Other students saw their efforts
as inspiring others, such as the student who wrote “I
think the work we did was very important because it
helps to inspire other people around our community
and younger generations.”

Efficacy and empowerment

The sense of efficacy in their capacities to effect change
also indicated in the above quote, was coded in 51% of
student responses (coding category 10). Likely due to
the way the question was framed, many related how kids
can solve environmental problems, with some holding
that youths’ capacities were equal to those of adults: “I
learned that kids can do anything that adults can to help
for the community...” and “I learned that kids can fix
large problems just like adults...The community has
change because now people learn [sic] that adults aren’t
the only ones who can solve environmental problems.”
As the second quote alludes, some students suggested
that a belief in youths’ capacities to effect positive
change challenged stereotypes about young people as
one student expressed, “Most people don’t think stu-
dents can accomplish certain things like this but if you
try and work hard enough it’s possible regardless of age”
and that their efforts could change that stereotype: “It
proves that kids can help the environmental [sic] and
we're not just little, useless objects.”

Reflected in student responses was a sense of them-
selves as agents of change, and a belief in their capacities
to take action on behalf of the larger community, as seen
in the student who stated, “it was basically giving back
to the community and making it better.” In addition to
students feeling empowered by the impact they had,
many talked about the act of doing something positive
itself as inspiring, as one student wrote, “I feel like I did
something great and the fact that I accomplished it
makes me feel amazing.” Another commented:

I learned helping the school made the community
look better and made kids want to be more involved
and help the school to. Just being able to be a part
of such a positive change is a great experience. Also
cleaning up around the neighborhood. I learned kids
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can solve environmental problems, that they can
come together and listen to ideas and think of ways
to make change and make everyone feel involved.

Civic skills

Finally, 12% of the responses specifically referenced the
civic or democratic skills and dynamics (coding category
11) they learned that made their work effective. As their
projects were all framed as collective efforts, it is not
surprising that many referenced skills in team work like
the student who “learned we can work together” or the
student who learned they “have to work with people
who are different.” While this learning is applicable in
many contexts, it is imperative in caring for the com-
mons, which necessitates collaboration with others who
bring different experiences and perspectives. Indeed, stu-
dents referenced the need for these skills, with one not-
ing the importance of the work: “because you need
interact [sic] with different people sometimes.” Navigat-
ing how to work with those who have different opinions
than ours is crucial as we negotiate how to live in com-
munity, interdependently with other living beings in our
local place.

Skills around communication seemed to be a particu-
larly important part of students’ learning with one stating
they learned “how to commitate [sic] with others even
when there is a problem” and another “I learned how to
communicate with others in a more educational way.”

Other civic skills noted in their reflective essays included
research, dissemination, advocacy and public presenta-
tions. As one student noted, “Simply passing out our flyers
and getting input from our community helped move our
project forward.” Some connected their work and advo-
cacy to electoral politics, including one who wanted to
hold leaders accountable: “We must support leaders
around the world who do not speak for the big polluters
or the big keperations [sic].” Or the student who felt their
scientific research could inform public policy: “We can
write a letter to the press or mayor with our strong thesis
evidence and research to ask for the money for the tools
we need.... Protest to stop polluting and ask the city to
make it a fine if caught, and fence it off.”

Discussion and conclusion

The PBSE efforts of the SEMIS coalition of schools doc-
umented in this paper present a compelling model for
preparing younger generations for the environmental
challenges of the coming decades. Based on these stu-
dents’ reflective essays, it is clear that most are gaining
insights that underpin an awareness of and capacities to
sustain the environmental commons. With respect to en-
vironmental commons theory, pedagogical practices in
these projects mirror Ostrom’s findings on successful
community management of CPR’s [11, 12]. The first
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element of Ostrom’s findings, proximity, is mirrored in
in these projects by drawing students’ attention to the
natural environment as it is affected by humans in the
local place where they live and attend school. Ostrom’s
second element, identification with the group and its
goal, is emphasized via the collective structure for learn-
ing and action in teams of students, teachers, and adult
community partners. Finally, diversity in the experiences
and perspectives of team members is considered an asset
and dynamics within groups emphasize mutual respect
and communication, a third element in Ostrom’s
findings.

With respect to the theme of this journal issue, several
things are noteworthy. First, 32% of responses pointed to
youths’ awareness of the negative impacts that humans
can have on the natural environment, an awareness that
was typically coupled with a resolve to re-examine and
change some of their own harmful habits. This finding is
consistent with environmental education research that
shows students are more likely to report pro-
environmental behaviors after inquiry-based local envir-
onmental issue investigations, than students in conven-
tional classrooms [30, 31], with the most successful
programs going beyond learning alone to include taking
action [32].

Second, the fact that 76% of the responses referenced
the positive impact humans in general and the youth
themselves were having on improving the natural envir-
onment, and 25% generative concern, engenders a sense
of confidence that many will change their habits. Stu-
dents are more likely to report pro-environmental be-
haviors when they have learned how others address
environmental issues [30, 31]. Likewise, environmental
action is correlated with generativity in adolescents as
they are more likely to engage in pro-environmental be-
havior if they are cognizant of the impact of their actions
on future generations [33]. While it is generally accepted
in environmental education theory that awareness does
not necessarily lead to care and action, it is through the
immersive experiences of PBSE that the students in this
study are developing caring, ethical relationships with
the planet and each other.

Third, the sense of pride and efficacy voiced in many
reflective essays pointed to the affective rewards associ-
ated with their environmental work, increasing the like-
lihood that they will be proactive in the future. Results
in this study support the notion that collective action is
critical in developing these feelings, showcased by the
fact that in projects that contained less direct action, stu-
dents’ reflective essays revealed less sense of pride in
their community contribution, and less of a sense of effi-
cacy. Knowledge combined with capacity for action then,
is key for student efficacy and empowerment [34], espe-
cially when done with others [35]. Positive attitudes
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toward protecting the environment are more likely to
impact high-school students’ behavior if they feel capable
of doing something about the problem [36].

Fourth, the fact that the projects were structured as
group or team efforts added another dimension to
youths’ understanding, i.e., that preserving the environ-
mental commons is everyone’s responsibility and that a
better outcome is achieved when everyone feels like a
stakeholder. Here we emphasize the importance of the
team-work and collective action framework of projects
in the sense of efficacy the youth expressed. As others
have emphasized [37], environmental challenges, espe-
cially of the magnitude of the climate crisis, overwhelm
individuals unless people are cognizant that many
others, like them, are addressing the challenge. Indeed,
through their projects many youth seemed to be
developing their own identities as stakeholders in the
environmental commons.

Fifth, as adolescence is a time when individuals are ex-
ploring and consolidating their identities [4], the fact
that so many felt that their projects had benefitted the
community (57% mentioning humans and 42% mention-
ing other living things as the beneficiaries) points to this
PBSE model’s potential for redressing the breakdown of
community that Vandana Shiva [1] contends underlies
the erosion of ownership and responsibility for the
commons. As others have argued, [34, 38], to prepare
younger generations to grapple with the climate crisis,
arguably the biggest civic challenge they will face, a new
ecological citizenship is called for — one that combines
information with deliberation, collective agency, and a
transcendence of the status quo such that “what is” need
not limit the imagination of “what could be” [39].
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