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1 Introduction

The United Nation’s 2030 Agenda for Sustainable Development holds 17 goals which
require a global strategy to bolster the global systems upon which all life depends.
These urgent goals call for universal action around economics, public health, and
stewardship of natural resources. In the end, the 17 Sustainable Development Goals
(SDGs) seek improved quality of life for all living things, with diminished poverty
and hunger, and improvements for schools and healthcare facilities (United Nations
[UN] Department of Economic and Social Affairs 2022).

In order to function as part of a solution to establish sustainable systems for
long-term survival of the planet, U.S. teachers preparing to teach in the Kinder-
garten through twelfth grade years (K-12) must receive revolutionary training. Colle-
giate Education programs must prepare teachers to administer a range of alternative
assessments that invite K-12 students to apply classroom knowledge to social and
environmental systems in their locality.

This paper presents a framework through which U.S. educators may create lessons
to engage learners with principles of sustainable design through participatory design
approaches in K-12 classrooms. A design-thinking approach requires colleges to
modify the traditional training that teachers receive through their Education course-
work. This design-thinking approach invites learners to examine their surroundings,
and as a result, to learn about local sustainability issues. Through lessons rooted in
the locality, this framework can nurture a sense of agency among learners who can
ultimately take action as informed stakeholders in their communities.

Design thinking is a specific collaborative practice developed in design institutes
that situates human problems and human voices at the center of problem-solving.
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This method invites a divergent set of perspectives (Brown and Wyatt 2010) and seeks
solutions that are informed by many voices (Chan 2018). Design thinking opens up
the design process to home in on resource needs in a locality (Staszowski 2018)
and recruits many disciplines to address stakeholders’ concerns (IDEO 2012; Miller
2015). One illustration of a design-thinking project implemented in a collegiate class-
room is the Huxtable Fellowship at Boston Architectural College (BAC). Through
this project, students interviewed residents and studied climate change models to
exhibit prototypes for improvements to an existing apartment building site (Peterson
2018).

Educators play a central role in the perceptions that young learners develop
regarding their own connections to a place and, by extension, to the health of the
people who inhabit the rest of the planet. This paper surveys the literature on partici-
patory design to suggest ways that K-12 educators must involve learners in an inquiry
process to apply classroom lessons to occurrences in their locality. In the end, this
paper posits an inventory of pedagogical skills that teachers must acquire in their
collegiate training. These skills will enable teachers to guide learners through partic-
ipatory design projects that will display their learning about local resources in their
locality.

A design project that illuminates the SDGs in a locality will seem foreign to
many educators. The instructional approaches and assessments required for design
projects are not within the training that K-12 teachers have customarily received.
High-stakes, standardized testing has dictated the majority of teachers’ work in the
U.S. during the past 35 years. However, these standardized approaches have little
to contribute to design thinking in classrooms. For example, teachers might deliver
lessons that feature design thinking outside of typical classroom settings. Evaluation
of design projects will require steps that are more complicated and multi-disciplinary
(Anderson 2018) than the standardized tests to which schools have become accus-
tomed, and an exhibition format such as the atelier (Sect. 4.1) will invite authentic
demonstrations by learners to display new understandings they have acquired. Over
the course of a project, educators will gauge both the content knowledge and personal
growth of individual learners that evolve (Bland and Gareis 2018). Therefore, in
order to develop design thinking lessons that study the SDGs in a locality, collegiate
teacher training must prepare Education majors with innovative assessment skills
(Harris 2021).

2 Literature Review

At the heart of sustainable solutions lies effective, inclusive design. Through partic-
ipatory design projects situated in a locality to which learners have connection and
with which they are familiar, educators can build on learners’ attachment to a place
and illuminate awareness and action connected to sustainable development. The
following review explores the literature on place connection, learner agency, and
participatory design.
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2.1 Place Connection

Actions that meet the requirements of the SDGs will begin with the individuals who
feel connected to the places in which they live, learn, work, and play. This connection
influences an individual’s time spent in these places (Cundill et al. 2017) and is a
strong predictor of the environmental stewardship an individual will exhibit there
(Gottwald and Stedman 2020; Hubbard 1993; Newman et al. 2017; Scannell and
Gifford 2010a, b; Vaske and Kobrin 2001; Williams and Vaske 2003). The connection
that individuals can attach to a place has been shown to affect the quality of decision-
making around conservation projects in places that individuals and communities hold
as significant (Clayton 2003; Newman et al. 2017; Smith et al. 2012).

Social-ecological systems (SESs) are the set of interdependent relationships that
“are mediated through interactions with biophysical and non-human biological units”
(Skog et al. 2018, p. 1). Skog et al. studied local food systems in Vermont and found
that the following traits at work in SESs made them resilient. The systems:

were rooted in the local community

were built on local knowledge and identities

held cross-sector/multi-stakeholder involvement

prioritized feedback loops for information and reflection

promoted collective efforts for engaging a range of stakeholder groups (p. 12).

Researchers noted that the resilience and sustainability of these systems emerged
as individuals recognized a shared identity within the system and a common
responsibility to care for the system.

2.2 Learner Agency

Outside of school, young learners collect multiple experiences each day, but their
academic activity at school does not often include or value their experiences, particu-
larly their experiences in Nature. Schools serve a vital function for developing student
agency and a personal connection to a locality (Kumpulainen and Ouakrim-Soivio
2019). However, educators have limited opportunity during which young learners
are open to lessons about sustaining the natural resources of a place (Kossack and
Bogner 2012). In order for schools to prepare students who adopt practices with
SDGs, learners must be presented with the knowledge, awareness, and skills to take
action.

Agency is defined as a confidence in action and attitude that young people develop
over time and with guidance (Kumpulainen et al. 2014). The occurrences that lead
learners to experience agency include learners having opportunities to become recog-
nized for their work, observing that their actions have some impact on the world, and
taking action of their own volition (Kajamaa and Kumpulainen 2019; Kumpulainen
et al. 2014; Sairanen et al. 2020).
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However, as institutions, schools themselves may be ill-equipped to connect class-
room lessons to learner’s independent experiences in Nature. Lessons focus on the
acquisition of new information and rarely draw on learners’ personal experiences
(Rajala et al. 2013). Even in the elementary Science classroom, learners’ experi-
ences in Nature rarely earn a mention (Carrier et al. 2013; Simms 2020; Tugurian
and Carrier 2017). Science teachers find it difficult to teach lessons outdoors (Carrier
et al. 2013), while learners surrender their personal connections with Nature for an
academic experience about Nature comprised of notetaking and “decontextualized
facts” (Tugurian and Carrier 2017, p. 149).

Indeed, learners do experience identifiable applications of rich academic content
in their lives outside of school. In learners’ homes, Moll et al. (1992) identified
operational funds of knowledge— ‘historically accumulated and culturally developed
bodies of knowledge and skills essential for household or individual functioning and
well-being” (p. 133). At home children participate actively in daily life. They can
help with chores, act as translators, and contribute to household income. In these
settings, children are guided by their own interests and questions, a benefit not often
present in classrooms. Participatory pedagogy, lessons which build on learners’
interests, experience, and expertise from their lives outside of school, is an alternative
educational approach which educators can employ to increase learners’ investment
in lessons.

Because increased learning about Nature does not necessarily yield increased
pro-environmental behavior from learners (Kollmuss and Agyeman 2002), instruc-
tion should be intentionally timed and structured to provide lessons about the SDGs.
These lessons can include models of sustainable actions as well as school-based
opportunities to promote applications of classroom content into everyday experi-
ence. By replacing teacher-centered activities with structured lessons for children’s
reflection and independent participation, educators guide learners to develop personal
agency (Kumpulainen and Ouakrim-Soivio 2019). Involving young learners with
hands-on projects promotes positive conservation attitudes (Hirst 2019), and the
early formation of a childhood connection to Nature continues to evolve into and
through adulthood (Clayton 2003; Kals and Ittner 2003).

2.3 Participatory Design

Participatory design offers a significant fit for K-12 lessons as the natural structure
of classwork can be conducive for design thinking. Lessons provide opportunities
for give and take among participants and often encourage thoughtful risk-taking—
both of these traits will enhance design thinking in lessons that feature the SDGs.
Manzini (2014) highlights the significant roles that design and collaboration can play
in catalyzing conversations about the management of local resources. He notes that
designers can bring together stakeholders from diverse backgrounds to collaborate
on solutions for their mutual well-being in a sustainable future. BASE Milano (2021),
a creativity think-tank focused on public/private collaborations, dedicated a full day
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of its Design Week 2021 to the topic of participatory design. “What is the future of
the neighborhoods of our cities?” organizers asked. “Can we think of redesigning
a neighborhood dimension through co-planning actions with local inhabitants and
actors?” (10 September section, para. 1). Classroom lessons can pursue a similar
inquiry and collaboration.

In order to educate an informed citizenry participatory design at school can posi-
tion learners for discussion with community members around locally significant
topics. Through a participatory design project, there is a conduit for exchange of
ideas between experts and stakeholders, and learners will hear a variety of perspec-
tives. Ehn (2008) outlines two essential traits of participatory design. One is the
central place of democracy in participatory designs. The other trait is a valuing of
users’ “tacit knowledge” to inform designed solutions (p. 3).

For developing sustainability awareness and action in the locality, opportunities
at school for collaborative learning (Docherty 2020; Elbakidze et al. 2015) have
great potential. Collaborative learning is a structure that has proven useful in the
field for managing conflicts around natural resource management among multiple
stakeholders. Participants in this process use multiple disciplines to collaborate, exert
equal effort in completing tasks, show respect for the interests and opinions of others,
and empower one another toward finding equitable solutions.

Manzini has emerged as a significant champion for designers to lead social innova-
tion. Manzini (2014) enables many to envision design as a complex yet participative
activity, and to view design schools themselves as agents of sustainable change,
where the next generation of designers will receive their education (Manzini 2011).
Manzini employs the terms “small, open, local, and connected” (p. 8) to describe a
contemporary approach to participatory design. Collaboration in design recognizes
the need for networks and systems to operate in specific (small, local) contexts,
yet also to function on a global (open, connected) scale (Manzini 2010). In thinking
about sustainability in everyday design, designers seek new living strategies visible
in stakeholder behavior to achieve sustainability (Manzini and Jegou 2003) without
reliance on technology to solve dilemmas.

Notably, participatory design is not a typical component of collegiate Educa-
tion programs. However, as an essential tool to address the SDGs in K-12 settings,
design thinking must become an addition to the pedagogy of classrooms. Collegiate
Education programs must provide training for K-12 teachers to employ exhibitions
as methods to display learners’ knowledge, attitudes, and skills around sustainable
practices.

3 Framework

Because a participatory design project is so ambitious, an educator should not aspire
to conduct every lesson or each textbook chapter with a project in mind. To begin,
perhaps a teacher can select one topic for the school year which can receive the “full”
participatory design treatment. The teacher can enable learners to accumulate skills
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over the course of the year which will prepare them to participate in the full project,
applying design-thinking principles in smaller doses in other assignments.

Also, one teacher should not feel compelled to enter the project alone. In fact,
a teacher can seek another partner from the grade level, or perhaps teachers from
a separate department who can lend their disciplinary skill to the design project.
By their very nature, design thinking projects are multidisciplinary. Other invested
educators can share their training to read essays, analyze data, or identify samples in
the field.

In K-12 settings, there are a variety of entry points into a participatory design
project from which teachers can select that incorporate lessons about the SDGs.
Teachers and schools can select their initial gateway through which to dive into local
issues:

e Content—Moll et al. (1992) encourage teachers to look to students and their
families for real-world topics connected to class content. In what ways can teachers
guide learners’ observations to inquire about classroom topics in their everyday
lives?

e Instructional delivery—Educators know that a learner’s engagement with an
instructional topic make all the difference in the degree to which the learner
masters the topic. A participatory design framework requires learners to situate
their classroom inquiry in their locality. In what ways can an educator engage
learners to apply classroom content in a meaningful way?

e Exhibition—A design project culminates with a display of learners’ application of
the principles of the classroom content to a real-world setting. Which exhibition
techniques are best suited for the information that learners are presenting and
for their level of skill in displaying their new expertise? Through what methods
can a teacher invite local stakeholders to participate in discussions of classroom
applications?

e Evaluation—While a design project can prove engaging for educators and learners
alike, once the dust settles, an educator must have a way to determine the degree to
which the activity has affected the learner. In what ways can learners demonstrate
their acquisition of content knowledge and their growth in awareness and attitudes
about the topic?

As highlighted by this list of potential entry points, the proposed framework for
design thinking does require some pedagogical duties that are outside of most current
collegiate training for teachers.

This author proposes a framework for K-12 design thinking with a local sustain-
ability focus (Table 1). The framework is comprised of five criteria, each intended
to promote learner engagement. A regional focus (Criterion 1), a democratic inven-
tory of perspectives (Criterion 2), and a public exhibition of an innovative design
that addresses sustainability (Criterion 5) that small groups of learners have created
collaboratively (Criterion 4) combine in an educational approach that supports
sustainable decision-making (Criterion 3). With all factors in this framework, the
process of community interaction around this school project must be managed by
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Table 1 Framework for local K-12 design thinking with a sustainability focus

The United Nation’s 2030 Agenda for Sustainable Development holds 17 Goals (SDGs) which
call for a global strategy to promote the attitudes, awareness, and actions to bolster the global
systems upon which all life depends (UN Department of Economic and Social Affairs 2022).
This author’s framework is comprised of five criteria, each criterion applied from the literature
to address classroom engagement

« Criterion 1: Following a territorial ecology approach (Manzini 2013), classroom topics are
situated in a local context. Presenting learners with topics set in a local and familiar context
invites perspectives from experts and stakeholders attached to the locality

Criterion 2: Classroom topics have a foundation in the experience of learners in the class, a
development outlined in a discussion of participatory pedagogy (Moll et al. 1992)

Criterion 3: Sustainability is a theme that pervades classroom topics. Skog et al. (2018) write
about connections through social-ecological systems which highlight the interdependent
relationships that humans share through natural resources. Acknowledging these relationships
promotes opportunities for community conversations around shared resources. A discussion of
local resource management rooted in both social and ecological systems presents the
complexity which these decisions carry in everyday applications

Criterion 4: The principles for collaborative learning (Elbakidze et al. 2015) govern the
interaction of participants. In approaching a design thinking project, participants agree to
collaborate, work as equals, and respect one another’s opinions and experiences, within a
process which prioritizes innovation

Criterion 5: The learners’ experience culminates with an exhibition of their application of
classroom content, a performance assessment that displays their mastery of the topics and
elicits their reflection on their personal growth over the course of the project (Bland and
Gareis 2018; Sizer 1984)

educators in a way that prioritizes both the safety of all participants and the educative
experiences of learners.

While the Framework for Local K-12 Design Thinking offers deeper learning
about the SDGs for students, it also highlights the shortcomings of collegiate
Education training to enable teachers to implement the project.

3.1 Criterion 1—Territorial Ecology

A teacher must be intentional about the content that is selected. A focus on the SDGs
benefits from a regional setting for the project, having learners examine the layout of
a larger territory to understand how the systems operating in their particular location
function within a larger structure (Manzini 2013). Through examining various types
of data, an educator’s lesson should enable learners to understand the position of
community stakeholders and to develop designs in response to the specific, authentic
scenario (Melles etal. 2012). Learners’ activity in the project should involve hands-on
applications of classroom content.
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3.2 Criterion 2—Familiar Settings and Experiences

With this design-thinking framework, educators must develop a set of “public rela-
tions” skills to connect the classroom with community stakeholders. Moll et al.
(1992) highlighted the complexity of everyday life that plays out for learners and their
families, a complexity that is often ignored by educators at school. The participatory
pedagogy outlined by Moll et al. (1992) contained practices that more clearly connect
learners to their locality. As Moll et al. noted, participatory pedagogy overcame an
“insularity of classrooms” by providing real-world content inspired by learners’ own
experiences and opportunities for learners to form research teams about these topics
(p- 139). By exploring a familiar setting through the design project, learners can bring
an intimacy of the social-ecological systems (Skog et al. 2018) being examined to
enhance learning of the SDGs.

3.3 Criterion 3—Sustainable Development

For K-12 settings, the re-envisioning of classroom content from the textbook to local
applications is no small shift, especially in schools where it has not been attempted
before. However, modified collegiate training for teachers can prepare teachers for
localized design discussions about sustainability. A study of local systems will illu-
minate the 17 SDGs in microcosm to promote discussions about the operations of
the earth’s systems.

3.4 Criterion 4—Collaborative Learning

While elements of participatory design may feel foreign to a teacher’s pedagogical
training and practice, classrooms are an ideal setting for discussion of sustainable
systems. In order for participatory design practice to be most successful, Ehn (2008)
notes the necessity of an established community (such as a teacher’s classroom) in
which the process can occur. The established and familiar classroom setting provides
comfort and safety to enable learners to produce innovative designs.

3.5 Criterion 5: Exhibiting Mastery

Within this framework, educators must prepare lessons that connect classroom
content to authentic projects in the locality This authenticity also involves a culmi-
nating exhibition, having learners express to an audience what they have learned
about their locality during the project. Holding an exhibition that is attended by
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local stakeholders makes the classroom structure ideal to house and protect students’
insights (Kollmuss and Agyeman 2002; Kumpulainen and Ouakrim-Soivio 2019).

Through the use of an exhibition format such as the atelier model (Sect. 4.1),
learners will present their mastery of course content applied to the local scenario.
The unique, open-response solutions from students will necessitate a skilled response
from a teacher. However, to use design thinking to apply textbook content in lessons
about local, sustainable natural-resource use has obstacles in U.S. Education, a
teaching corps which has been steeped in over three decades of standardized testing
may be hard-pressed to switch to methods of assessment.

3.6 Collecting Evidence from Learners

The collegiate pedagogical training that teachers receive can increase the array of
evaluation techniques that teachers are prepared to offer. Design-thinking activities
at school can provide a significant step in the development of learners who can enact
the SDGs, but preparing skilled teachers to deliver lessons about sustainability will
require colleges to revise the Education training that they provide.

As demonstrated by the Huxtable Fellows (Peterson 2018) in a collegiate setting,
a K-12 design-thinking project will require sophisticated actions from learners to
which teachers must respond. Design projects will require the following actions from
learners: applying classroom content to an authentic design project, participating in
community interaction to elicit stories of local stakeholders (through interviews,
focus groups, and so forth), collecting and analyzing data about a local site, and so
forth.

Through the culminating exhibition of the design thinking project, individual
learners will display an important blend of evidence gathered over the length of
the project. Ultimately, the educators will seek distinct evidence from each group’s
exhibition that will include information about each learner regarding the following:

e Mastery of course content: The teacher will design a method to discern to what
level each learner has mastered subject-area specifics of the coursework being
studied at school.

e Understanding the Sustainable Development Goals: The traits of participatory
design require an operational awareness of the stakeholders’ perspectives and the
ecological conditions which affect the site where the project is based. The group’s
exhibition of a designed solution will display their understanding of the SDGs.

e A personal reflection from learners about their growth: The learners’ final state-
ment about their learning should emerge from ongoing reflective writing that they
have done in which they express any new understandings that have grown out of
their work on the design project.
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4 Participatory Design at School

In the end, participatory pedagogy can present individual learners with an opportu-
nity to reflect on their own agency within sustainable systems. The applications of
classroom content to life outside of the classroom are plentiful; a classroom topic
might illuminate growing seasons or local food sources by studying the shopping
habits from learners’ homes. Or during a study of natural resource management, a
class might examine stormwater abatement in a nearby parking lot.

The following methods have capacity to employ the criteria (See Table 1) desig-
nated in the design thinking framework. These classroom projects will call into play
the awareness and actions that are rooted in a territorial examination of authentic
issues in sustainable development design. The structured classroom time spent in
these collaborations will extend from learners’ personal experiences and will apply
topics from their classwork. Through activity in their design projects, learners will
be ready to share their learning through a culminating exhibition.

4.1 The Atelier Exhibition Format

Professional designers present their ideas for public review in a variety of ways.
One exhibition model with promise for K-12 settings is the atelier, a municipal
planning format that has grown out of art and design. Traditionally, the atelier was
a method for a principal master in an art studio to supervise collaborations among
assistants, apprentices, and students. For a municipality, an atelier is useful to display
long-range plans for regional development: it invites a review of a variety of visual
and text-based data, and it requires the input of various informed voices. Through
consultation with expert stakeholders, Dutch water authorities devised the Climate
Atelier Approach (CAA) to shed light on the range of climate change issues, and
to invite to the table the patchwork of agencies that oversee separate parts of the
municipal water systems. The CAA structure provided an integrated overview of
social and natural systems that is neither a top-down assigning of solutions nor a set
of decisions which has emerged from the silo of a detached agency (Masselink et al.
2017).

Representatives from a variety of disciplines gather for the CAA visioning process.
Together, participants review maps that illustrate the activity of natural and social
systems on the landscape. Small interdisciplinary teams each design their thirty-year
vision for the municipality. Each team then presents its vision and answers questions.
Ultimately, the whole group discusses any insights it has gained. In the end, the goal
is not to design the municipality’s vision, but to employ a range of perspectives to
consider possibilities that could merge into a shared vision (Masselink et al. 2017).

As illustrated by the CAA, an atelier exhibition has great promise for class-
rooms. This territorial modeling incorporates the collaborative role of community
experts (and in learning spaces, students who are applying classroom content to
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their local landscapes will function in these roles) to study local information and
present a collaborative vision for future design. The whole group views each plan,
then discusses together the mutual learning that they have experienced through their
shared activity. Through an atelier exhibition appropriate for a particular grade-level,
K-12 learners can display their content mastery and their grasp of the SDGs.

4.2 Reflective Writing by Learners

A creative learning project generates lessons that exceed the finished product itself. In
classrooms, educators must provide the structure which will guide learners to reflect
not only on the quality of their finished product, but on the personal growth that has
resulted from the process, as well. Written reflection by each learner is indispensable
to chart the degree of their growth. Reflective writing displays for both the educator
and the learners themselves the changes that have occurred in learners’ thinking over
the course of the project.

Intentional reflective writing (similar to a diary or journal entry) must be part of
the regular routine of the participatory design project. The teacher should provide
writing prompts to extend class discussions, and provide distinct time dedicated to
quiet reflective writing. While learners may not have a seismic shift in their learning
on any single day, they may recognize trends in their record over the course of the
project that will display how their learning has evolved.

As afinal “tabulation” of each individual’s evolution over the course of the project,
the teacher should request a final statement from each learner. Learners will review
their collection of journal entries then note in their statement the personal change that
has occurred. For the statement, the teacher should provide a small variety of format
options with appeal for a particular K-12 group—a letter to a friend or a newspaper
article may be appropriate. Options for a video-recorded statement may suffice, as
well.

The educator’s invitation for learners to reflect on their academic experience
may be the first such invitation that the learners have received to understand their
connection to the natural world (Salazar et al. 2020). A clearer understanding of their
connection with Nature may situate learners to readily transfer their awareness into
actions that support implementing the SDGs in their local social-ecological systems.

4.3 A Participatory Design Scenario for Secondary Learners

The literature on public design thinking provides a variety of contemporary case
studies which illustrate exhibition methods employed by collegiate and professional
designers. The Huxtable Fellowship program provides honors students a focus on
civic engagement and public interest design (Peterson 2018). A project set in East
Boston sought to re-design an apartment block inhabited by forty thousand residents
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and threatened by coastal flooding. Fellowship students instituted a participatory
design approach by engaging residential stakeholders through a number of means.
Fellowship students collected data by visiting homes and hearing the stories, cares,
and concerns of residents. For the residents at the site, students presented information
graphically and in multiple languages to explain climate change and potential impacts
of future flooding. Students shared their findings with stakeholders through several
community meetings, generated consensus, and guided the group to identify next
steps in taking action.

Ultimately, the Fellowship learners re-interpreted scientific content about coastal
flooding to apply it to the East Boston context. By means of their research on the
ground, their exhibitions represented the voices of residents and applied their class-
room content to real-world scenarios for sustainability decision-making. The East
Boston project displays elements of participatory design which can be modified for
learning in K-12 settings as appropriate.

For the sake of illustration, this manuscript proposes a design challenge for high
school students similar to the one performed by the Huxtable Fellows (Peterson
2018). An Earth Science class in Virginia could employ this project to situate their
classroom content along the Chesapeake Bay. During this project, students will be
applying specifics from the state’s content standards (Virginia Dept. of Education
2018) to examine a variety of data (interviews with residents, tidal patterns, projec-
tions for sea-level rise, and so forth). The lesson will illuminate information from
the state standards including knowledge of engineering practices and principles of
weather and climate functions. Students’ exhibitions would apply this content to the
specifics of the Chesapeake Bay setting. At the close of the project, teachers will
assess learners’ acquisition of course content and the SDG principles displayed in
the exhibition, as well as personal growth that the learner can report.

5 Concluding Remarks

In order for teachers to present the SDGs to learners in a meaningful way, teacher
training institutions must revise the set of skills with which they prepare teachers.
This paper identifies a set pedagogical skills that collegiate Education programs must
provide in order to equip teachers to elevate learners’ agency to connect them to their
locality through participatory design projects. The framework for design thinking
described above elucidates two significant roles that classrooms can play to amplify
the SDGs for learners: both affirming the experiences of learners in the natural world
outside of school, and in developing awareness and practices for learners that they
will use in their future decision-making as stewards of sustainably designed localities.

Design-thinking projects will raise students’ learning beyond test scores. Design
thinking in K-12 classrooms will promote research questions that inquire about the
types of classroom engagement which finds purchase in the actions of adults who
become active in systems of community sustainability. Future research may also ask
about which pedagogical approaches best connect classroom learning to actions that
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support the SDGs. Localities that engage with design thinking projects can chart the
frequency of effective conservation actions and any change in the activity of local
stakeholders in the wake of design-thinking exhibitions.

Collegiate programs for K-12 teacher preparation are indispensable links in a chain
to prepare learners for sustainable actions in their communities. However, collegiate
Education programs must prepare teachers who can guide learners through a frame-
work of participatory design to a deeper understanding of the Sustainable Develop-
ment Goals. The challenge is considerable to equip teachers to incorporate design
thinking, a demanding format of instruction and evaluation that is “multifaceted and
complex” (Anderson 2018, p. 204). For an investment in citizens who are prepared to
sustain the systems that support planetary health, the pathway to fortify K-12 student
design thinking will be an essential one to explore.
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