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Climate change threats are ever increasing, forcing communities to ask: what do they value and
how are they going to protect it? Community-based climate education should play a central role
in supporting equitable local decisions regarding local responses to climate challenges. However,
there is little research about how to best support communities, especially rural communities that
may be skeptical of climate change, to see how climate change is affecting their landscapes. In
my dissertation | explore a community-based effort to build a map representing a valued local
landscape feature and how this effort can act to convene knowledge about local landscape and
climate, ratify that knowledge through inclusion onto a map, and ultimately inform community

decision making. Guided by the perspectives and practices of critical data science and

storylistening | frame my research around data and story. Prior work has considered the role of



climate data within environmental education and story within community scholarship, but there
is still a need to explore expanded notions of data within community learning and the role of
community-held stories in local decision making. My dissertation focuses on how local,
personally held landscape and climate data might complement and extend local, institutionally
held data and how map building might support data-rich storytelling and listening. Working
within a conservative-leaning, rural community and using the ArcGIS StoryMap web
application, | engaged six community members over six design sessions to collaboratively design
an online, public map of a creek and associated nature trail at the center of their town. | find that
participants engaged in six key map-building design processes as they interacted with their local
landscape in new ways. | also find that participants used the knowledge they brought into the
design space to collaboratively expand, challenge, and occasionally transform their shared
understanding. Together these processes allowed local, often generationally held, climate and
landscape knowledge to become community-held understanding that could be included as data
within the map. Using this analysis, | present my Evidentiary Landscape Learning (ELL)
framework, placing my insights into a community-based learning context. The ELL framework
demonstrates a pathway for engaging community members to understand how local and beyond-

local socio-cultural values and systems are physically embodied in their local landscapes.
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Chapter 1: Introduction

Here | present qualitative analysis of a design-based research project |
developed to explore how rural community members might be supported in
understanding how local and beyond-local socio-cultural values and systems were
physically embodied in their local landscapes. | created an asset-based design
experience that supported participants to build a map-based community learning
resource focused on data. This resource represented participants’ knowledge, values,
and local data associated with a landscape feature in their town. In this introductory
chapter | present the rationale for my study and my approach to this research. | then
explain the context of my design-based research and provide a statement clarifying
my positionality as a researcher. | conclude with a summary of each of the articles in

my dissertation and my key findings.

Rational

The Earth is warming, and no matter what future actions humanity may take, a
certain amount of climate change, and the negative results to natural and human
systems that this warming will cause, are now inevitable (Lee, et al., 2023). However,
climate change impacts will be hyper local and not every person, even if living in the
same area, will be impacted equally. Communities at the most risk of climate change
impacts are places of gatherings, celebrations, and joy. But what makes these
communities so precious and deserving of saving may not be easily known or
understood by the people making the decisions about what to save. As an illustration,

researchers at the University of California, Irvine, recently ran a series of analyses to



investigate who is at risk of deep flooding in Los Angeles County. Deep flooding,
categorized as flooding of at least 3 feet, has historically been considered a 100-year
event but climate change makes extreme flooding much more likely. Analysis showed
that Black residents of Los Angeles County carried deeply disproportionate shares of
climate risk in the form of deep flooding, being 79% more likely than White residents
to live in an area at risk. Latinos were found to be 17% more likely, and Asians, 11%
more likely (Sanders et al., 2022). This increased risk had never before been
explicated. The inequity of this finding was newsworthy, as seen in Figure 1.
Scientists agree that similar hidden equities, waiting to be made visible by the

challenges of climate change, are widespread.

fLos Angeles Times

CLIMATE & ENVIRONMENT

Major flood would hit Los Angeles Black
communities disproportionately hard, study

finds

Figure 1: Screenshot of a Los Angeles Times article from October 31, 2022, reporting
the findings of Sanders et al. (2022). Photo credit: Allen J. Schaben/Los Angeles
Times



In my dissertation, | will begin to answer a timely question that is deeply
important to me: In the face of the immense, inequitable societal challenges
increasingly faced by communities due to climate change, how can community
education help? After exploring multiple approaches, | have chosen a context, a
technology, a focus, and a set of theoretical perspectives and practices that allowed
me to study what support for equitable community action around climate challenges

through education might look like.

Problem Statement

Because climate change impacts are hyper local, not every resident in a
community will be impacted equally. The particular areas of a community that are at
the most risk of climate change impacts are places of gatherings, celebrations, and
joy, but what makes these community areas so precious and deserving of saving may
not be easily known or understood by the people making the decisions about what to
save. | conceived my dissertation as the first step in a career that aims to convene a
diversity of community voices and community-held data in a way that can influence a
community’s shared evidence base. I borrow the phrase “shared evidence base,” from
policy research, particularly health policy (e.g., Harris et al., 2021). A shared
evidence base contains, as | characterize it, the commonly held community
knowledge and understanding, often uncodified, that local decision makers, such as
mayors or town councils, rely upon with making consequential local governance
decisions.

To support a community’s shared evidence and to be inclusive of all

community values, in my dissertation research I had two aims. First, | wished to
3



support education at the community level by helping communities to answer a
fundamental, but often unarticulated question: What in the landscape do you value?
In the face of climate change challenges, understanding what is most valued in a
community is a necessary first step before a community might jointly decide how
they are going to work to protect it. Second, by applying the practices and
perspectives of critical data science | wished to challenge, with community members,
their assumptions about what valuable data is and who within the community gets to
hold, use, and produce valuable data. In this way | also hoped to support participant
education at an individual level.

| used a sociocultural lens, operationalized through theory explicating the role
of story, to guide my community-based scholarship in recognizing how people are
influenced by interactions on personal, interpersonal, and community levels (Rogoff,
1995) — or what Vygotsky’s termed planes of development (Vygotsky, 1978). Any
single person’s actions within the asset-based design experience are “shaped by
sociocultural processes acting simultaneously on different planes of development, by
the cultural tools and forms [in this case the structure of and results from, an asset-
based design experience] that individuals employ to achieve their goals, and by the
interaction with each other” (Nasir & Head, 2006, p.463). | feel strongly that
community-based work must attend to how an individual is learning while also
seeking to understand how the community, jointly, is served by, and can benefit from,

this learning.



Background

| grew up and have lived a great deal of my life in rural spaces. This personal
history has given me a deep respect for the place-based knowledge and wisdom that
people in these landscapes can hold. I also have a great deal of empathy for the
difficult circumstances many rural communities face. The social and economic
sustainability of rural communities are systemically challenged by shrinking and
aging populations, aging infrastructure, limited health care access, and limited capital
(Melillo et al., 2014; Jensen, 2009). Of the U.S. counties with high and persistent
levels of poverty, in 2019 86% were rural (Farrigan, 2021). The very poor often live
in rural places. And rural places are not monolithically White. In 2020, 21.6% of rural
adults and 32.5% of rural children were members of a racial or ethnic minority
(Johnson & Lichter, 2022). Based on my personal background and what | see as a
pressing need for support, | chose a rural community as the context of my study.

As | reflected on this highly politicized moment in American history, | felt
that there remained a few common points of shared interest that could be leveraged to
bring people together in constructive ways. For my dissertation study, | focused on
two of these, a sense of place and a respect for personal experience. | realized a
relatively new version of familiar map technology, the ArcGIS StoryMap web
application, might, through collaborative mapping, provide a way to celebrate and
share these points of commonality. With this technology, research participants could
present local data visually through cartographic symbols and embedded pictures and
text, tell stories through embedded text, audio, or video, and collaboratively iterate. |

therefore chose ArcGIS StoryMaps as my technology.



There are many ways | could have focused an investigation of community
climate change education. For example, | could have examined the local relationships
that support or hinder rural climate education and, in this way, build on Gold and
colleagues’ (2022) social network analysis research. Or | might have focused on
communication or social-emotional resilience, building on the fascinating work of
Ojala (2012) and the importance of positive and negative framings when teaching
climate change in order to limit anxiety and hopelessness. But | was initially trained
as a biologist, and I love data. Data is at the core of most conversations about climate
change, and while not immune to partisanship, data, especially data about something
people see and experience firsthand, remains a natural part of climate learning. |
therefore chose data as the focus of my study.

Lastly, | needed a set of theoretical perspectives and practices that would
allow me to both respect, and begin to understand, the complexity of the local risk
landscape. Believing in the knowledge and wisdom held by the rural community |
was working with, | wanted to take an asset-based approach that shared responsibility
for designing the technology with as many people as possible. | therefore chose asset-
based co-design as the practice to build the ArcGIS StoryMap. A co-design study is
particularly well-suited to my work because it supports a practical approach that
places value on the specific contexts, spaces, and communities that are participating,
while creating a safe (enough) space to critically challenge systemic power
imbalances (Sanders & Stappers, 2008). Asset-based design highlights the participant
and how the participant might be supported to “challenge long-held beliefs about

themselves and their environment” (Wong-Villacres et al., 2021, p. 2). Asset-based



design aspires to create a collective in which participants are able to “appreciate their
strengths and co-construct new knowledge about how these strengths can lead to
desired as well as realistic futures” (Wong-Villacres et al., 2021, p. 2-3). By shifting
engagement with community knowledge from a discussion based on needs to one
based on strengths | aimed to design an experience focused on resilience for
participants and their community.

Emerging conceptualizations of critical data science perspectives and
practices (Kitchin & Lauriault, 2014; Matuk et al., 2020; Wilkerson & Polman, 2020;
Clegg et al., 2022) were my primary theoretical guide to developing, conducting, and
analyzing my research. I used critical data science theory to design a research
experience that recognized the limitation of institutional climate data and aimed to
elevate personally held local data to potentially mitigate those limitations. | used
critical data science practices to facilitate expanded ideas of what valuable landscape
and climate data could look like during the experience. And finally, I used critical
data science perspectives to guide my understanding of how community members
engaged with local data, including how they collaboratively worked to expand,
challenge, and transform local understanding into community-held data.

To explore how community-held data might be shared within the community
and engaged with the communities’ pluralistic evidence base to support better, more
equitable local decision-making I relied on the theory and practice of storylistening.
Storylistening asserts that narrative evidence, delivered through story, can contribute
to public reasoning by allowing people to see problems from different perspectives,

or, in the context of my map-building work, landscape from new and different



perspectives, which can then support accessing new forms of knowledge, mapping
and understanding of collective behaviors (or shared landscapes), and filling
knowledge gaps (Dillon & Craig, 2021).

Climate change education research motivated and guided my efforts to design
an adult climate change education experience framed in a hopeful, agentic manner
where participants might still engage directly through inquiry with local and beyond
local climate data. | drew on community-based education research and its
understanding of adult learning to understand how my collaborative mapping

experience engaged participants in an authentic and meaningful learning experience.

Study Context

My dissertation research took place within and around a small town located on
the shores of the Chesapeake Bay in the United States (U.S.). I will refer to this
location as “the town” in this manuscript. The town is a 6,000-person community. It
was founded in 1890 as a tourist destination for rail visitors from two nearby cities.
Tourism, mixed with more traditional Chesapeake Bay industries like fishing,
crabbing, and farming, continue to support the town today. The town served as an
ideal community for my study for several reasons. It is low lying - only 49 feet above
sea level on average, although parts of the community are much lower than that. This
meant the town had already dealing with threatened infrastructure from higher tides
and larger storm surges driven by the earliest effects of climate change. Beyond its
location on the shore, the town was affected by flooding from intensifying rainfall.
These challenges designated the town as a front-line community with regards to

climate change.



The political context of the town was also well suited to my research. The
town was slightly conservative and located within a moderately conservative county
(State Board of Elections, n.d.). Although the town was not so conservative that |
believed the population would be un-welcoming of my work, it represented the
conservative leanings of most rural towns in the U.S. | welcomed political diversity
within my recruitment, as | felt a range of orientations towards data, climate change,
and community resilience would best represent rural U.S. spaces. The town was also
largely White - 81.6% of residents were White, 7.4% of residents were Black and
1.4% were Asian (United States Census Bureau, n.d.). These demographics also
reflected the demographics of many rural towns. Finally, the town | conducted my
research in is rural but accessible, being within a 1.5-hour drive from two major

metropolitan areas.

Researcher Narrative

Over the course of my career, | have worked to understand and connect
academically held and community-held scientific ways of knowing. Growing up in a
rural mountain town, | used science knowledge to raise livestock in 4-H and to
negotiate the woods and lakes on family hunting and fishing trips. In college and then
graduate school, | contributed to academically held scientific knowledge, using
quantitative methods to understand natural biological systems.

| then worked as a professional biologist and biology educator for 12 years. In
these roles | was humbled to learn first-hand how easy it was to focus on academic
ways of knowing and overlook community-held scientific knowledge. For example,

while working as an ecologist for a tribal fish and game office on a project funded by
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the Bureau of Land Management (BLM), | sampled a small overflow pond connected
by a tiny culvert to the Colorado River. I was looking for fish. The Tribe didn’t have
the correct equipment, but I convinced an Arizona State fish biologist to come down
and help me electroshock the pond. He was convinced we would either find no fish or
non-native “junk” fish like carp. Within moments of starting the current, the first
stunned fish floated to the surface. It was a Razorback Sucker, an ancient and
threatened species that had evolved to thrive in the muddy, shallow, warm river that
had existed before dams. The state biologist was in disbelief. When 1 later told a
colleague at Tribal Fish and Game that we had found 8 Razorbacks in the pond, he
wasn’t surprised at all. Tribal members knew they were there - it was just me,
Arizona, and the BLM that didn’t. Local knowledge had fallen victim to a system that
didn’t train scientists in collecting this sort of knowledge and didn’t provide space for
local people to share their knowledge. | saw clearly how scientists could do
unnecessary work or miss important components of the natural system and how
community members’ knowledge could be undervalued, leaving their voices unheard.
Later | saw how this could lead to poor, even inequitable, government decisions. |
became concerned that connecting public and scientific ways of knowing was
becoming harder. This concern first motivated me to refocus my career on
researching STEM education, and then drove my dissertation research to investigate
how a rural community could use technology to share their local knowledge and data.

| felt both well prepared for and appreciative of the opportunity to work with a
rural community on this challenge. Through my doctoral training, | developed

protocols that captured public ways of knowing and assessed (through surveying,
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interviews, focus groups, and transcript and artifact analysis) their efficacy. | led
publications reporting on how social network platforms could successfully support
sharing data, how design-based research could build a successful learning ecosystem
while contributing more broadly to our understanding of learning, and how ways of
knowing could be supported through co-design. | also had the opportunity to develop,
facilitate, and assess collaborative learning experiences, working in collaboration
with in-service teachers to understand how to teach challenging, novel concepts (e.g.
computational thinking and deep time proxies for climate change), working with
students in a summer program to collaboratively explore how technology might
enhance local parks, and working with college athletes to explore how they might
engage more directly with their personal and sport data. My dissertation research has
solidified my commitment to transdisciplinary work within the discipline of the
Learning Sciences. As | detail in the subsequent chapters, my dissertation research

has also generated multiple paths for further study that I look forward to pursuing.

Organization of the Dissertation

| designed a collaborative, asset-based co-design experience to explore how
building a map might convene a diversity of community voices and community-held
data in a way that could potentially influence a community’s shared evidence base.
My project was approved by the University of Maryland’s Institutional Review
Board. In six design sessions that followed the Five Stages of Design (Dam & Siang,
2021) participants worked together to build a map of a prominent local data feature, a
boardwalk-style nature trail along a natural tidal creek area, using ArcGIS

StoryMaps. | present an overview of my session structure in Figure 2.
11



Sessions 1 & 2: Stage 1 - Empathize
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(interview, discuss, brainstorm)

Session 3: Stage 2 - Define

@ State the challenges

(categorize, prioritize, and represent)

Y Session 4: Stage 3 - Ideate
__ Generate ideas
< (explore, envision, challenge)
Session 5: Stage 4 — Prototype and Share
Build a map to share with the community

(place, represent, share)

o Session 6: Stage 5 - Test/Iterate
Review feedback and make it better
(question, dream, expand)

xx44

Figure 2: Structure of the six asset-based co-design sessions following the five stages
of design.

During the design experience | collected several kinds of data, including
surveys, focus group and design session audio and video, artifacts, and written
reflections. Using these data, | qualitatively investigated how participants designed
the map, how they envisioned the map being used in their community, how local
knowledge entered the design space, how participants engaged with that knowledge,
and how that knowledge came to be expressed on the map.

| divided the analysis of my co-design experience into two papers. In paper
one of my dissertation, I looked at design, taking the first steps toward understanding
how community members built a hyper-local community data resource, a map, and

how this kind of data resource could influence the local community’s shared evidence
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base. In paper two of my dissertation, | focused on learning, investigating how
promoting critical data literacy in the context of landscape might support rural
community members to understand how local and beyond local socio-cultural values
and systems are physically embodied in their local places. The papers investigate
local data in the context of design and local knowledge in the context of learning to
jointly explore how local data and knowledge might enter a community’s shared

evident base. See Figure 3 below.

Paper 1 Paper 2
Design Learning

6 Key Design Evidentiary Landscape
Processes Learning Framework

Climate Change
Avoidance

Shared Community Evidence Base

Figure 3: The association of Paper 1 and Paper 2 of the dissertation. In Paper 1, |
focused on design and determined the six key design processes during the experience.
In Paper 2, | determined the structure of the learning within the experience and
developed the Evidentiary Landscape Learning Framework to represent those
learning pathways. Both papers explored how local knowledge and data might enter a
community’s shared evident base. In both Paper 1 and Paper 2, I found that climate
change data and knowledge were stymied from entering the shared evidence base.

In both Paper 1 and Paper 2, | found that climate change data and knowledge
were stymied from entering the map and, via the map, the community’s shared
evidence base. | explore both design-focused and learning-focused reasons for why

that might be. | also determine how the success of the collaborative community
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mapping experience positions local landscape data to enter the community’s shared
evidence base. | use the findings from my two papers to point to how | might, as a
learning scientist, help communities answer a fundamental, but often unarticulated
question: What in the landscape do you value? In the face of climate change
challenges, understanding what is most valued in a community is a necessary first
step before a community can decide how they are going to work equitably together to

protect those valued facets of a diverse and dynamic community.

Paperl/Chapter 3

In Paper 1, entitled Local Data for a Local Evidence Base: Key design
processes when using ArcGIS StoryMaps to collaboratively design a local community
map, | answered two initial research questions:

RQ1: What design processes do participants engage in when using the

ArcGIS StoryMaps web application to build a local map for a community data

resource?

RQ2: In what ways do participants (a) envision using their local map as a

shared evidence base to (b) equitably build community resilience to climate

change in their community?
In RQ2, I explicitly link the shared evidence base to the context of community
resilience to climate change. My community mapping participants did not choose to
include, within their final community map, any waypoints that explicitly discussed
climate change. Therefore, | crafted a third research question after concluding the

design experience:
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RQ3: How do participants approach the idea of local climate change data

within the processes of design?

| found for Paper 1: RQ1, participants engaged in six key design processes:
See Figure 4. Three of these processes were aligned with the theories and practices of
storylistening: (1) sharing storied data in a safe enough space, (2) representing
multiple points of view, and (6) institutionalizing the map, while two of the processes
indicated new methods to engage participants in critical data science practices in the

context of their local landscapes: (3) providing waypoint data and (4) ground truthing

Fishing Creek Rail Trail

waypoint data.

i

Figure 4: The six key processes, and the design stage in which they primarily
appeared, during participant engagement with collaboratively designing a local map
using ArcGIS StoryMaps.

For Paper 2: RQ2, | found participants both envisioned and enacted
institutionalization to engage their map within the shared community evidence base.
This involved participants, in the final design session, discussing plans to present
their map to town and county officials as a community asset that should have

institutional support. Participants enacted their plan after the mapping experience

ended, and within ten months had secured county funds for an ArcGIS StoryMap
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license, a re-allotment of work hours for one of the participants, a county employee,
for map administration and expansion, and an online space for their expanded map on
both county and town websites.

While participants strongly saw their map as a valuable addition to the
communities shared evidence base, they did not see value in including any local data
explicitly about climate change. To better understand why this was, | crafted RQ3.
For Paper 1: RQ3 I found that participants mirrored a trend found within the town
more broadly, an avoidance to explicitly name climate change. My findings indicated
that this avoidance was part of what stymied explicit mention of climate change in the
participant map.

My Paper 1 findings successfully placed the practices of storylistening within
a new community-based context. | found that the ArcGIS StoryMap web application
was a valuable tool for developing a data-focused community learning resource and
that the perspectives and practices of critical data science could be used to expand
ideas of what local valuable landscape data might be and who can hold this valuable
data. This was a unique contribution to community-centered science education. To
climate change education research, | contributed understanding of the central role
avoiding naming climate change might be to local community norms and how this
can constrain climate change education in skeptical communities. Finally, my Paper 1
findings confirmed a path for institutionalizing local values for the benefit of local

decision makers.

16



Paper 2/Chapter 4

In Paper 2, entitled How Local Landscapes Reflect Broader Systemic Challenges:
Developing an Evidentiary Landscape Learning Framework, | answered three
research questions:

RQL1: How, if at all, does engaging in critical data practices and with critical

data perspectives invite expanded notions of the (a) production, (b) sharing,

and (c) consumption of local knowledge or data?

RQ2: How does building an online, local data resource provide, or not,

opportunities for participants to build upon (a. within the group) or share (b.

with people outside the group) local understanding?

RQ3: How do participants’ beliefs and practices around global and local

landscape and climate knowledge intersect with, or challenge, what they

recognize as their community’s shared evidence base?

| found that knowledge entered the design space in a variety of ways, that
participants then engaged with that knowledge to produce collaborative
understanding, and that understanding was then determined credible enough by
participants for inclusion onto their map, and potentially for integration into the
community’s shared evidence base. I presented these knowledge learning and
knowledge sharing components within a frame | called the Evidentiary Landscape

Learning, or ELL, framework, see Figure 5.
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Figure 5: The Evidentiary Landscape Learning Framework, or ELL. Knowledge
entered the community mapping design space as local socio-cultural knowledge or
institutional knowledge and data (RQ1). Participants build in-group understanding by
expanding, challenging, and transforming the local knowledge (RQ2a). Participants
shared understanding outside of the group by providing a collaborative path to
considering their understanding credible enough to include on their map (RQ2b). It
was this community held data that had the potential to enter the community's shared
evidence base (RQ3).

In RQ3, I explicitly linked the shared evidence base to the context of
landscape and climate knowledge. While the community mapping group brought both
landscape and climate knowledge into the design space, my analysis indicated that
they struggled to engage with climate knowledge in a way that led to collective
understanding. This challenge of turning local climate knowledge into shared
understanding stymied climate related data from entering both the map and the
community’s shared evidence base. Therefore, to answer RQ3, in the context of
landscape and climate knowledge, | demonstrated that while participants were able to
collaboratively produce group understanding when engaging with local landscape

knowledge, and therefore landscape understanding was able to enter the map and
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potentially the community’s shared evidence base, this was not true for local climate
knowledge. | found participants struggled to understand how broader climate trends
were embodied in the local landscape and were never jointly confident enough of the
credibility of shared climate understanding to present any of it on their local map.
However, looking across my findings | saw evidence for how effective facilitation
and scaffolding might overcome these challenges.

Supporting people to understand how their local climate conditions reflect the
broader systemic dangers of climate change is a historic, complex, and difficult
challenge. I conclude Paper 2 with a discussion how my ELL framework might offer
a new path for supporting adult climate literacy. The ELL framework has the
potential to mitigate the politicization of other climate literacy efforts while
supporting collaborative understanding of socio-cultural values and systems through

the lens of evidence physically embodied in local landscape.
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Chapter 2: Methodological Approach

My dissertation was a design-based research study conceived to explore both
the design and implementation of a community-based map building experience. |
aimed to understand, at a community learning level, (1) how a local data resource
might allow community members to share their understanding of hyper-local
landscape and climate data with each other as well as with local and beyond-local
institutions, and, at an individual learning level, (2) how promoting critical data
literacy might support rural community members to understand how local and beyond
local socio-cultural values and systems were physically embodied in their local
landscape and climate. This was a qualitative study, although | did analyze a limited
amount of data quantitatively. Quantitative findings were used to support my primary
qualitative findings rather than to make any new claims. | therefore consider my

dissertation a qualitative study, rather than a mixed methods study.

Participants

Participants were recruited once at the beginning of the project. I aimed to
recruit 6 - 12 participants and was able to recruit six. See Appendix A for a copy of
my recruitment materials. | discuss eligibility criteria for the project and detail my
recruitment efforts in the individual papers. | chose to limit participation to residents
that lived in the local area because | anticipated building a data-focused learning
resource would require familiarity with local places and would involve relying upon
local knowledge of landscape and climate. I did not limit my participants strictly to

residency within the boundaries of the town because research had shown that the
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majority of minoritized populations, including people that are undocumented, are
more likely to live in outside of towns in unincorporated areas (Constantino, 2023).

| required that participants were 16 years-of-age and older because the data-
focused learning resource | expected participants to produce would target community
members who were likely to participate in local governance. While eighteen was the
minimum age for voting in the town, state law did allow for a town’s city council to
lower the voting age for local elections if it chose. Five towns within the state had
chosen to do so. Within the municipal elections in these towns, 16- and 17-year-old
voters had consistently turned out at higher rates than voters of other age categories
(Generation Citizen, n.d.). Additionally, within the town, residents are allowed to
register at 17 years-of-age if they will be 18 by the next election. Based on these
factors, | felt that my dissertation research should be open to including young people
who, although new to participating in the democratic process, might be highly
engaged.

| asked each participant to choose a pseudonym to represent themselves in any
reporting from my research. | am referring to all participants using those pseudonyms.
See Table 1 for participant pseudonyms and demographic information. | detail
participant compensation within the papers. Five of the six participants chose to
receive compensation. One participant, Kay, felt she should consider her service part
of the community work she did professionally and so refused compensation. | funded
my participant costs through a 2023 University of Maryland College of Education’s

Support Program for Advancing Research and Collaboration (SPARC) grant.
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Table 1. Participant pseudonym, self-reported gender, age, ethnicity, time living in
the area, and skepticism regarding climate change based on the results of the climate
change attitudinal surveys.

Self-chosen Gender | Age | Ethnicity [ Years living Skeptical of
pseudonym in the area climate change
Classy Female | 66+ White 21+ No
Daphne Female | 66+ White Entire life No
Eileen Female [ 45-55| White 11-20 Yes

Jane Female | 66+ White 21+ No

Kay Female | 46-55| White 21+ No
Sallymearle Female 66+ White 21+ No

Toward the beginning of the community mapping experience, | distributed a
survey to all participants regarding their attitudes about climate change. Of the six
participants, only Eileen responded that she was skeptical of climate change. Eileen
represented 17% of our small group, which was not too dissimilar to what has been
seen nationally within the U.S. See Figure 4. In terms of beliefs, behaviors, and risk
perceptions, the mapping group was less skeptical of climate change than the U.S. as
a whole. See Figure 6 below. | administered the same climate attitude survey to
participants at the end of the community mapping experience. There were no
significant changes in the respondents’ answers with the exception of Eileen. Eileen
shifted her answers on 12 of the 18 survey questions in ways that indicated both more
and less climate skepticism, however she remained generally skeptical of climate

change.
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Participant Climate Change Attitudes in Comparison to U.S. Public Opinion Estimates
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Figure 6: A comparison of climate change attitudes of the community mapping group
versus the general population of the U.S. on key measures from the 2022 Yale
Climate Opinion Survey (Marlon et al., 2020). National results are represented by the

top bars in orange and blue. Community mapping group results are represented by the
bottom bars that are tan and teal.

Co-Designing Using ArcGIS StoryMaps

In this research, | utilized a relatively new addition to ESRI (Environmental
Systems Research Institute) ArcGIS, the user-friendly web-based application ArcGIS
StoryMaps. | aimed to explore, in a local community context, how ArcGIS
StoryMaps might support participants to build a spatial narrative that geographers
term a deep map. Within geography, a deep map “interweaves physical geography
and scientific analysis with biography, folklore, narrative, text, memories, emotions,
stories, oral histories, and so much more to contribute to a richer, deeper mapping of
space and place” (Harris, 2015, p. 35).

Participants could use the ArcGIS StoryMap web application to build
waypoints representing aspects of the local landscape through a title, geographic

location, associated text, and an associated image. ESRI did put some of the
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StoryMap functionality behind a paywall, notably the ability to embed URLs. For this
research, I utilized the free version of StoryMaps. See Figure 7 below for an image of
the final map produced by the participants. The public, online map can be accessed at:

https://storymaps.arcgis.com/stories/d46276ef24f041c79d199445971ffb08

@ ArcGIS StoryMaps &

Explore the Chesapeake
Beach Railway Trail

Enjoy the natural surroundings & local history of Fishing
Creek and a tribute to the train the once connected our town
to the wider world.

Created by the Community Knowledge Mapping Team - Summer of 2023

Figure 7: Screenshot of the cIIarateI dveloped p. aric thored all
the titles and text, as well as provided all the images. The public map can be accessed
at: https://storymaps.arcgis.com/stories/d46276ef24f041c79d199445971ffb08

Straightened

oo
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Design Sessions

The community mapping experience consisted of six weekly asset-based co-
design sessions that followed the five stages of design: Empathize, Define, Ideate,
Prototype, and Test/Iterate (Dam & Siang, 2021). See Figure 2 on page 12. This work
represents my first attempt at engaging a community in this kind of learning. |
therefore made the methodological choice to conceive my role as facilitator to focus
on following, rather than leading. | wished to see how participants would naturally
and intuitively engage with the mapping software, their landscape, and each other. In
this way | aimed to create an open sandbox design space.

For a summary of the design experience see Figure 8 below. | designed the
sessions to be 2.5 hours long although in practice they typically ran under or over this
time by up to 30 minutes. All design sessions were held at a community center
located in the town next to the creek that participants mapped. Design session 4

additionally began with a walk in the landscape along the creek trail.

Initial survey, icebreakers and Explore institutional paper Finalize map landscape, define,

project introduction, set maps, ArcGIS Pro categorize and prioritize local

geographic boundaries, discuss  demonstration, brainstorm landscape features, explore

valued landscape features categories, determine map ArcGIS StoryMap examples
scale

Report prototype sharing,

Landscape walk to ground truth Finalize first iteration of itesate waypoints elements,

local knowledge/understanding, ~ waypoints, plan to share

set geographic waypoint prototype map, discussion to dlifcuss gmm“:f tﬂlﬂled] o

locations, ideate final refine conceptualization of map absences, make post plans

waypoints user. institutionalize map, focus
group and final survey.
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Figure 8: An overview of activities contained within each of the six design sessions of
the community mapping experience presented using the primary design stage each
session represented.

Session Activities

Session 1 involved meeting the design objective of Empathize as we explored
individual and group assets and the idea of interviewing family and neighbors to
collect community knowledge and wisdom. The participants brainstormed what
particular local landscape their map should represent, what individual and community
challenges the town might face in the future, and what assets the community might
hold to meet those challenges.

Session 2 took place the following week. | administered the climate change
attitudinal pre survey. The group worked to meet the Define design stage, further
categorizing the data they might include on their map as they prioritized and
expanded their brainstorming from session 1. In session 2, |, as the facilitator, also
brought in institutional representations of data in the form of paper and digital maps
that we collaboratively engaged with (e.g., NOAA Office for Coastal Management,
N.D.). Participants brought into the session different material artifacts relating to the
culture, history, and nature of the local landscape that they were exploring. I
introduced a shared Google folder that had documents for each of the categories that
were being developed. Participants worked to assign themselves categories to explore
within their community networks before the next meeting.

The following week session 3 continued the Define part of the design process
as participants reviewed and expanded the collected data and data stories that the

group had accumulated, organizing their ideas on sticky notes on big paper. In
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Session 3 the group also entered the Ideate process of design as | introduced the
ArcGIS StoryMap software and presented multiple examples of story maps created
by individuals, groups, and municipalities. Participants discussed how the data stories
they had collected and prioritized might be presented within the confines of ArcGIS
to illuminate or inform the local landscape and climate of the town. It was in this
session that the group decided to limit their map to the boardwalk-style trail that
followed along a prominent natural feature, a creek, in the center of the town. Session
3 ended with participants again assigning themselves tasks that would allow them to
gather more or better local knowledge of their landscape and climate from their
community peers.

Session 4 began one week later with a group walk along the trail. Participants
compared the categories they had been building on paper with what was present in the
actual landscape. The second half of session 4 was indoors at the community center.
Participants discussed what they had captured on their big paper and how they might
want to include and organize that data onto a map. Paper mock-ups of the digital map
were created. Session 4 therefore represented aspects of three design processes,
Define, Ideate, and Prototype.

Session 5 took place the following week and was engaged with the Prototype
& Share design process as the group made final decisions around planning the map,
including how many map waypoints there would be and what they would represent
The group also planned who they would share their prototype map with. A table
within the shared Google folder was dedicated to collecting the images, text and

locations for each final waypoint. Participants decided on final tasks to complete the
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table, including who would go take more pictures and write or edit waypoint text.
Participants gave themselves three days to complete this work.

Three days after session 5 and four days before the final session, session 6, |
placed the waypoints on the map and then copied and pasted the appropriate text to
associate with those points. | published this first iteration of map and shared the URL
with the participants. In this way, participants were able to share their map with their
families, friends, and neighbors to solicit feedback. During the final session, Session
6, the group engaged with the Test/Iterate stage of design. This session began with a
group discussion of how sharing the map went. Participants worked in small groups
to discuss how they might iterate on a second version of the map. A discussion of
those possible iterations and what participants envisioned as the future for their map
followed. | then facilitated the concluding focus group. Lastly, participants completed

the climate change attitudinal post-survey.

Alterations to my Original Design

The six design sessions closely followed my original design with four
exceptions. The first alteration was that | had originally planned an information
session that would precede the first session. That turned out to be a misstep in my
design. The information session was attended by the six people who ended up being
the six participants in the project. They were adamant that they take full advantage of
being together in a space and began having a foundational discussion of how their
community should be proscribed, what might be important to include on a community
map, and who should use the community map. Therefore, my planned informational

session became design session 1. Because | had envisioned this session as
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informational and not an official design session, | had not yet acquired participant
consent or set up the audio/visual recording equipment that | had planned for the first
official session. Design session 1 did not, therefore, have transcripts associated with
it. Instead, | relied on the collected design artifacts and researcher recollections for
analysis of this session. For a detailed description of these data sources please see the
following section.

The second alteration to my planned design involved the use of open-ended
interviews as a foundational method for participants to capture local knowledge.
From my first mention of interviewing, participants were exceedingly hesitant.
Concerns included that participants would interview someone and then the group
would later decide not to include that person’s knowledge on the map, that the
participant did not have a clear enough plan about what topics they should interview
the person about, or that the person interviewed would not provide credible
knowledge. Participants did end up speaking informally to family, friends, and
neighbors to collect local landscape knowledge that they then shared in the design
space. However, only one participant had a conversation with a new-to-her person
that was similar to the interview protocol that | had initially envisioned.

The third alteration involved participant reflections. | had planned to collect
written participant reflections at the conclusion of each design session. It became
clear in session 2, however, that the participants were not willing to do this kind of
activity. | tried to solicit written reflections again in session 4 and was again strongly

rebuffed. Participants much preferred to make any comments orally within the group.
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| therefore worked to solicit individual’s thoughts through in-session questions
captured on session transcripts.

The final alteration was an addition rather than a removal. It was not clear to
me when designing the community mapping sessions that participants would choose
to map easily accessible landscapes. For this research, the landscape participants
chose was highly accessible, and participants were enthusiastic, so | included a trail
walk during session 4. This walk in the landscape required altering the session
meeting time and devoting the initial part of Session 4 to the activity but proved very
data rich. Participants mentioned the trail walk as one of the highlights of the
experience in subsequent sessions and during the member check interviews conducted
after the end of the experience. | discuss the design project impacts of these four

alterations in Paper 1.

Member Check Interviews

I included in my ethics submission to the University’s Institutional Review
Board language allowing me to contact my participants after the competition of the
design experience for the purpose of confirming with them my research findings. |
engaged in a total of four member check interviews. Two of those meetings were
individual meetings with Kay. These meetings took place three months and six
months after the design experience ended and totaled 5.5 hours. The primary goal of
these meetings was to provide Kay with technical guidance and support as she
navigated a licensed version of the ArcGIS StoryMap web application, however,
during these meetings | also collected information about how the group effort to

institutionalize the map was proceeding and solicited Kay’s impressions of my
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earliest findings. | also met individually with Eileen four months after the end of the
design experience. In this meeting, which lasted approximately 45 minutes, I solicited
Eileen’s impressions of my earliest findings. None of these three meetings were
recorded in any way. I did audio record researcher reflections after each of the three
meetings.

Nine months after the conclusion of the design experience | invited all
participants to a group member check interview. Four of the six participants were able
to attend. I audio recorded this two-hour meeting. | collected the latest information
about how the group effort to institutionalize the map was proceeding and solicited

participant impressions of my final findings.

Data Collection

| collected six sources of data for analysis in my dissertation, (1) responses to
a Likert-scale survey given at the initiation and conclusion of the entire experience,
(2) video and audio of the focus group discussion held at the conclusion of the
experience, (3) video and audio of the design sessions, (4) design artifacts collected
throughout the design experience, (5) my researcher reflections captured immediately
after each session, and after pivotal moments throughout the experience, and (6)
transcripts and audio researcher reflections of post-experience member check

interviews.

Surveys

| distributed a pre survey to all participants during session 2. This initial

survey had two sections, a demographic-focused section that collected personal
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information, as seen in Table 1 on page 22, and a section collecting data about
participant beliefs and attitudes around climate change. See Figure 6 on page 23. |
also distributed the second part of the survey containing the questions about climate
change as the final task of the concluding session, design session 6. These online
surveys were administered via the online survey application Qualtrics, allowing
participants to use their smartphones to engage with the surveys. Climate change
attitudinal survey questions asked about beliefs, risk assessment, and behaviors
associated with climate change and consisted of 17 Likert scale questions. The first
12 of these 17 questions were taken verbatim from the Yale Climate Opinion Survey
(Marlon et al., 2020) and probed beliefs, behaviors, and risk perceptions. For
example, a question related to behaviors was “How often do you discuss global
warming with your friends and family?” The final five questions were taken verbatim
from the Pew Research Center’s survey, U.S. Views on Climate and Energy (Tyson et
al., 2023). My pre and post surveys are reproduced in Appendix B. Both The Yale
Climate Opinion Survey and the Pew Survey were nationally validated and had been
administered annually for many years. Using questions from these surveys allowed
me to place participants individually, and the group collectively, within a national

sample of respondents.

Focus Group

| facilitated a focus group of all participants at the conclusion of the design
experience during the end of design session 6. The focus group was semi-structured.
See Appendix C for a list of my focus group questions. The focus group was both

video (two cameras) and audio recorded (three audio recorders) to capture what was
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said and who was speaking. | detail how I created transcripts from those recordings

within the Paper 1 and Paper 2.

Video and Audio of the Design Sessions

During each design session, apart from session 1, | collected video and audio.
Two video recorders were situated in opposite corners of the room to record the room
broadly, capturing whole group dynamics and facilitator moves. Three audio
recorders were placed on each table grouping or room area to capture small group
interactions. | created transcripts of the design sessions for analysis using a protocol

detailed within Paper 1 and Paper 2.

Design Avrtifacts

Each design session produced a variety of artifacts that | photographed in situ
and then collected for later analysis. These artifacts included images of writing on the
white boards present in the community center rooms, sticky-noted ideas that were
associated and grouped on large sheets of paper, in-session participant writings and
drawings, text and images added by participants to the shared Google drive folder,
emails sent to me by participants, and the map that participants collaboratively

produced.

Researcher Reflections

| audio recorded a reflection immediately after each design session. |
transcribed these for analysis. In my reflections, | aimed to capture the themes | saw
in the session, any moments of confusion or tension, and any other notable

information that may have not been clearly captured by the video or audio recording.
33



| also recorded, either via audio or text, reflections after any between-session work or
after pivotal facilitation moments throughout the experience. For example, after
having a phone conversation with a community member that had been facilitated by a
participant, | recorded a reflection to capture what was said alongside my impressions
of the conversation and other recollections. | also recorded researcher reflections after
each of the four member-check meetings I conducted after the conclusion of the

design experience.

Audio of Group Member Check

Within my IRB, I inserted language that allowed me to contact my
participants after the conclusion of the research experience to confirm my research
findings. | engaged in four member check meetings during a nine month period after
the final design session. Three of those meetings were with individual participants.
The final meeting was with four of the six members of the mapping group. | audio
recorded this group meeting using two recorders and transcribed these files for

analysis.

Analysis

For this participatory design research project, | analyzed all data types to
answer Paper 1 and Paper 2 research questions. For both papers my findings primarily
reflect qualitative analysis of design session transcripts. I undertook qualitative
analysis of the survey, focus group, design artifacts, researcher reflections, and

member check meetings and limited quantitative analysis to analyze the surveys and
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some design artifacts. | used quantitative analysis of these data sources to confirm and

expand my primary qualitative findings from the design session transcripts.

Session Transcripts

My findings for both papers were primarily informed by qualitative analysis
of design transcripts. My findings reflect multiple rounds of coding using NVivo
software. | created an initial set of a priori codes before beginning the mapping
experience. | developed these codes as either process, in vivo, affective, or descriptive
codes (Saldafa, 2016) that related to the concepts explicitly named in my research
questions, focus group questions, and session activities. Process codes were
associated with action, such as succeeding or struggling, in vivo codes captured the
voice of participants by highlighting their exact word usage, affective codes captured
emotion, and descriptive codes were topic based (Saldafa, 2016). These served as my
first cycle codes.

After completing the design sessions and creating a clean transcript the first
step of qualitative analysis was to create a subsection to represented 10% of the total
transcripts as measured by time. In total | collected and cleaned 693 minutes of audio
from all design sessions. Ten percent of this corpus equaled 70 minutes. | analyzed
this initial subset of transcript data using a hybrid coding scheme involving the a
priori codes alongside inductive coding | developed as | coded the subset. Inductive
codes therefore captured themes that were not explicitly named in my research
planning. In this way, | developed a draft of my first cycle code book. This code book
included 16 inductive codes. See Appendix D for a list of all the qualitative codes

developed for my analysis.
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| then analyzed a second subsample of transcript data representing a different
10% of my total transcripts as measured by time. In this second coding cycle I relied
on a colleague to determine this subset and act as a second coder. For each session
transcript, my second coder created a subsample that represented 10% of the
transcript by time. First, she determined the total transcript time in minutes and
calculated how many minutes represented 10% of that transcript. Using a random
number generator set from 1 to (0.1)X, where x equaled the total transcript minutes
[so (0.1)x is 10% of the transcript minutes], she determined the minute to start the
second cycle coding. For each session transcript, she and | independently coded the
chosen subsection. We used the first cycle codebook alongside inductive coding. In
this way, any codes that were not represented in the first 10% subsample, and any
codes | failed to recognize in either subsample, were captured. We then compared our
coding and worked to resolve any differences until we reached 100% agreement. At
this point the second cycle code book was finalized. My second coder added three
unique codes to the finalized codebook (see Appendix D). | used this finalized
codebook to analyze the remaining 80% of the transcript data.

At the conclusion of second cycle coding, | gathered themes across codes
through a series of analytic memaos. | then undertook axial coding to determine the
dominant themes across memos. The six key design processes reported in Paper 1 and
seen in Figure 3 were developed through this axial coding process. Axial coding also
allowed me to develop some aspects of my ELL framework reported in Paper 2,
however, understanding how participants build in-group understanding by expanding,

challenging, and transforming local knowledge required that I build toward these
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higher order codes by moving back and forth between my transcript data and analytic
memos. To develop my findings regarding climate change avoidance and challenges
to group understanding regarding climate change | organized relevant dominant
themes | saw within the design session transcripts alongside findings from survey and

design artifact data.

Other Transcripts

I coded the focus group transcript, the member check transcript, and the
researcher reflections using the second cycle codebook. After completing this coding,
| again gathered themes across codes through a series of analytic memos. | used axial
coding to determine the dominant themes across memos and examined these

dominant themes alongside findings from my other data sources.

Design Artifacts

| gathered a variety of design artifacts throughout the design experience.
These artifacts included images of writing on the white boards present in the
community center rooms, sticky-noted ideas that were associated and grouped on
large sheets of paper; in-session participant writings and drawings, text and images
brought into the design space or added by participants to the shared Google Drive
Folder, emails sent to me by participants, and the map that participants
collaboratively produced. | used images of writing on the white boards present in the
community center rooms, sticky-noted ideas that were associated and grouped on
large sheets of paper to record the brainstormed categories and map ideas for design

sessions 1, 2, and 3. Design sessions 4 and 5 involved the design steps of
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Prototype/Share and Test/Iterate and did not produce any new categories or ideas
expressed through the artifacts. See Appendix E for a table representing the
categories and ideas contained within these artifacts.

To understand how participants engaged with the ideas of climate change |
analyzed the climate-associated material that entered the design space. As part of this
analysis, | solicited outside scientific confirmation. | carefully analyzed three sources
of institutional climate data that were brought into the design space: The town’s
Coastal Resiliency Plan, a YouTube video of a well-known and well-respected
resident giving a community lecture sponsored by an area historical museum entitled
“Sinking Lands and Rising Seas,” and a recently published book by James L. Foster

entitled Icy Winters on the Chesapeake Bay, A History. My analysis showed that

these climate data sources, by and large, presented a scientifically accurate recounting
of the rising waters, increased flooding, sinking lands, and warming climate that is the
direct result of anthropogenic climate change. | confirmed my analysis by consulting
a climate scientist, Richard Barclay, who is associated with the Smithsonian’s
National Museum of Natural History and actively working in the field of climate
science. His review of the scientific claims within the community lecture and Foster's
book confirmed my analysis while also increasing my understanding of what these
climate data sources were de-emphasizing or leaving out altogether.

| analyzed the map that participants collaboratively produced to categorize the
waypoints and to determine the points of view those waypoints represented. | am
again indebted to my colleague who acted as a second coder in this process. We

independently examined the title, image, and text of each waypoint to determine the
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points of view that waypoint represented. We then compared our coding and worked
to resolve any differences until we reached 100% agreement. See Appendix F for a

table presenting the points of view represented by the map waypoints.

Surveys

I quantitatively analyzed the pre and post surveys completed by participants at
the beginning and end of the mapping experience. To place the climate change
attitudes of my participants within a national U.S. sample | compared participant
answers to the most recently published results of the Yale Climate Survey. There
were no significant changes in the respondents’ answers between the pre and post
surveys with the exception of Eileen. Eileen shifted her answers on 12 of the 18
survey questions. Five of her shifted answers indicated that she was slightly less
skeptical of climate change, three of her shifted answers indicated that she was more
skeptical of climate change, and three of her shifted answers indicated that she was
more unsure about the consequences of climate change. Taken together, these shifts
indicate that Eileen may have had her attitude towards climate change challenged
during the community mapping experience, however based on Eileen’s member
check interview and her inconsistent shifting pattern, | don’t believe that she
experienced a significant shift in her attitude toward climate attitudes during the
mapping experience. | confirmed this analysis with a final member check text
exchange with Eileen. In this exchange, | shared that some of her answers had shifted
from the pre to post test and asked if she thought her attitude toward climate change
had shifted, in any way, because of the mapping experience. She replied that she

thought her attitude had shifted from “a rigid understanding” to a more “open
39



understanding” because of “listening and learning from the specific history of the
area.” She went on to explain that she felt her pre survey answers reflected a more
defensive position about being asked about climate change and that her second survey

responses were “more open to possibilities.”

Limitations

| did this research in a community that | know and enjoy being in and this may
have created moments that challenged my subjectivity. | employed a second coder to
mitigate any potential bias in my analysis related to subjectivity or inconsistency. By
creating a codebook using 20% of the total data, | assumed that themes were well
represented across the data set, but this may not have been the case. | also used the
final codebook, which was generated solely from design session transcript data, to
code the focus group transcript, my researcher reflections, and the group member
check. A limitation may have been that this codebook did not capture unique themes
in these other data sources, although I did not notice this when coding these sources.

My research may also have been limited by the number of participants | was
able to recruit. However, because my project was focused on highlighting individual
stories and included capturing not just the knowledge of the participants, but also the
wider knowledge of the community that the participants were able to share, the
limited size of the group may have been an asset. | can imagine the dynamics of a
larger group challenging the safe enough space the mapping experience afforded as |
discuss in Paper 1.

A final limitation of this research may have been the seeming similarity of my

participants. As I discuss in Paper 1, this apparently monolithic group expressed a
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variety of points of view throughout the experience, so I am not sure how much of a

detriment my recruitment of the female elders of the community were.

41



Chapter 3: Paper 1. Local Data for a Local Evidence Base: Key
design processes when using ArcGIS StoryMaps to
collaboratively design a local community map

As local communities face increasing climate change challenges, the need for
local data to understand threats increases. However, predictive climate models, built
by institutions using big data, have limitations involving resolution and bias. When
used in local decision making, these institutional data can result in outcomes that are
misaligned with, or overlook, the needs and values of local residents. Meanwhile,
residents can hold generationally informed data about their local landscapes, yet there
is little understanding of how these data might be positioned to strengthen, or, if need
be, challenge, institutional data. Prior work has considered the role of climate data
within environmental education and story within community scholarship, but there is
still a need to explore tools that can support expanded notions of data within
community learning and the role of community-held stories in local decision making.
In this design-based research study, | used the practices and perspectives of critical
data science and storylistening to design and then implement a community-based,
collaborative map-building experience that valued locally held data and explored how
that data might influence local and beyond-local institutions. Working within a
conservative-leaning, rural community, | found participants engaged in six key design
processes when using the ArcGIS StoryMaps web application to build a local map:
(1) sharing storied data in a safe enough space, (2) representing multiple points of
view, (3) providing waypoint data, (4) ground truthing waypoint data, (5) navigating
technology, and (6) institutionalizing their map. I further found that participants

envisioned, and then enacted, a plan for institutionalizing their map so that it might
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contribute to the community’s shared evidence base. However, participants did not
see value in including any local data explicitly about climate change on their map. |
found that this choice was due, in part, to a locally prevalent avoidance to explicitly
name climate change. My findings point to ArcGIS StoryMaps being a powerful tool
for building a community data resource to share hyper-local landscape, and
potentially climate, data within the community and with local and beyond-local
institutions. Before a community map might mitigate the resolution and bias concerns
of institutional climate models, however, there remain challenges to navigate

involving overcoming climate change avoidance.

Introduction

As the latest report from the United Nations Intergovernmental Panel on
Climate Change makes clear, it is unequivocal that anthropogenetic climate change is
here (Lee et al., 2023). While current and future human actions regarding greenhouse
gas emissions will dictate to what extent the planet further warms, even with “deep,
rapid, and sustained” (Lee et al., 2023; p. 12) reductions to human-caused greenhouse
emissions, humanity will be living with some degree of altered climate, and the
challenges that this brings, for many decades. The challenges of climate change are
being seen right now in what are termed front-line communities. Annapolis, in the
U.S. is an example. Annapolis, the capital of the state of Maryland, was founded on
the shores of the Chesapeake Bay in 1649. The town has been dealing with flooding

in its downtown for years. In 2019 the downtown flooded 65 times. See Figure 9.
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Figure 9: Flooding within downtown Annapolis Maryland during a 2021 storm that
combined a burst of heavy rainfall with a high tide and an inshore wind. Photo credit:
Jeffrey F. Bill/Capital Gazette

Climate change, with the promise of raising seas and stronger storms, is
exacerbating flooding both in Annapolis and world-wide. In 2020 Annapolis hired a
firm to build predictive models to better understand what the city will face in the
future. The resulting models estimated that in the year 2040 downtown Annapolis
will flood on 350 of 365 days (City of Annapolis, 2021). With this data, Annapolis
was thrust into a discussion that every community world-wide will eventually engage
in: What do we, as a community, value, and how are we going to protect it?

To answer this profound question, communities need data. Institutional
climate models, built with big data, are quite good and getting increasingly better
(Lee et al., 2023). However, they have a significant weakness. Climate models are

best at predicting trends over large areas. For example, a climate model is great for
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predicting the level of expected sea level rise for the Eastern seaboard of the U.S. if
the atmosphere contains 450 parts per million of atmospheric CO?. However, if a
Maryland town official tried to use these models to predict sea level rise for the mile
of shoreline in their particular coastal community, the mathematical uncertainty
within the models increases, and the model becomes much less accurate. This is a
problem of resolution (Shepherd & Sobel, 2020).

Besides the inherent mathematical weakness of resolution, big data models
also have a well-documented problem with bias (see O’Neil, 2016 and Noble, 2018).
All data collection is planned by people. People decide which variables, at what
weights, models should include. Because all people live in specific socio-cultural
contexts that influence their choices, this results in decisions that include the bias
reflecting the socio-cultural context that informed the decision-maker’s knowledge
and experience. Bias is introduced to climate models by the model builders. For
example, imagine a scientist is making a model to predict global sea level change. If
the scientist was born, raised, and educated in the Global North, and all her
professional colleagues and personal acquaintances also lived in the Global North,
and she imagined the people using the model will live in the Global North and use her
model to ask questions about conditions in the Global North, then she might only use
model inputs, or variables, that are collected in the Global North. Her socio-culturally
influenced choices would produce a model that contained bias towards how climate
systems operate in the Global North and bias against how climate systems operate in
the Global South. This sort of bias has been found to exist in current climate models

(Chason & Ombuor, 2021; Verkooijen & Ki-Moon, 2021).
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It is impossible for people to avoid making decisions from a specific socio-
cultural context. This means that there is no such thing as neutral data; all data carry
inherent biases (Dalton & Thatcher, 2014). Further, when you take inherently biased
data and use it to build complicated predictive models, such as with climate models, it
becomes very difficult for anyone outside of the model creators to understand what a
model might be prioritizing or leaving out. This allows inherent bias to go
unchallenged and uncorrected (O’Neil, 2016).

To begin to meet the dual challenges of resolution and bias at a community
data level, I explored building a resource for a very narrow user profile, members of a
rural community. In this design-based research project | aimed to understand how a
local data resource might allow community members to share their understanding of
hyper-local landscape and climate data with each other as well as with local and
beyond-local institutions. In this way, | envisioned local data, informed by local
socio-cultural contexts, positioned to strengthen, or if need be, challenge, the
institutional data produced by big data climate models while providing a platform for
community members to challenge the bias they might observe within local data.

In designing my research, | relied on the ideas of asset-based co-design to
focus on community-based strengths (local knowledge) rather than community-based
needs. In this way, | aimed to design an experience that centered convening local
landscape and climate knowledge, rather than constraining design by centering the
limitations of predictive climate models (Wong-Villacres et al., 2021). | designed a
six-session experience in which participants followed the Five Stages of Design (Dam

& Siang, 2021), popularized in Human Computing Interaction, to collaboratively
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build an online, public map of a prominent local landscape feature using the ArcGIS
StoryMap web application. To frame my thinking about how locally held knowledge
and understanding might be treated as local data, equal in value to institutional data
used in big data models, I relied on the practices and perspectives of critical data
science (Kitchin & Lauriault, 2014; Matuk et al., 2020; Wilkerson & Polman, 2020,
Clegg et al., 2022). Guiding my understanding of how locally held data might enter
the design space, and subsequently, through the map, to local and beyond-local
institutions, I used the theory and practices of storylistening (Dillon & Craig, 2021).
Storylistening also guided my understanding of how valuable local data could be
framed by story and how story, and the data it contains, could be valued by local and
beyond-local institutions when making difficult decisions regarding the challenges
associated with climate change.

In this, Paper One of my dissertation, | took the first steps toward
understanding the value of a hyper-local community data resource by understanding
how a local map might function as this sort of resource and how this kind of data
resource might influence a local community’s shared evidence base. I borrowed the
phrase “shared evidence base,” from policy research (e.g., Harris et al., 2022). A
shared evidence base contained, as | characterized it, the commonly held community
knowledge and understanding, often uncodified, that local decision makers, such as
mayors or town councils, rely upon with making consequential local governance
decisions.

In Paper 1 | asked two initial questions:
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RQ1: What design processes do participants engage in when using the

ArcGIS StoryMaps web application to build a local map for a

community data resource?

RQ2: In what ways do participants (a) envision using their local map

as a shared evidence base to (b) equitably build community resilience

to climate change in their community?
To answer these two questions, | worked with six community members in a small,
conservative-leaning town within the mid-Atlantic region of the U.S. Through
qualitative analysis of participants' experiences and perspectives in design sessions
and a concluding focus group, confirmed and augmented through analysis of post-
experience member-check interviews, | found the following: for RQ1, participants
engaged in six key processes: (1) sharing storied data in a safe enough space, (2)
representing multiple points of view, (3) providing waypoint data, (4) ground truthing

waypoint data, (5) navigating technology, and (6) institutionalizing their map. See

Fishing Creek Rail Trail

Figure 4 from page 15, reproduced below.

i

Figure 4: The six key processes, and the design stage in which they primarily
appeared, during participant engagement with collaboratively designing a local map
using ArcGIS StoryMaps.
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For RQ2a, | found participants first envisioned, and then enacted, using their
map as a shared community evidence base through a process of institutionalization.
This involved participants, in the final design session, discussing plans to present
their map to town and county officials as a community asset that should have
institutional support. Participants enacted their plan after the mapping experience
ended, and within ten months had secured county funds for an ArcGIS StoryMap
license, a re-allotment of work hours for one of the participants, a county employee,
for map administration and expansion, and an online space for their expanded map on
both county and town websites.

In crafting RQ2b, I explicitly linked the shared evidence base to the context of
community resilience to climate change. My community mapping participants did not
choose to include, within their map, any waypoints that explicitly discussed climate
change. Therefore, | found for RQ2b that while participants strongly saw their map as
a valuable addition to the communities shared evidence base, they did not see value in
including any local data explicitly about climate change. To better understand why
this was, | crafted a third research question after concluding the design experience:

RQ3: How did participants approach the idea of local climate change data

within the processes of design?
| found for RQ3 that participants mirrored a trend found within the town more
broadly, an avoidance to explicitly name climate change. My findings indicated that
this avoidance was part of what stymied explicit mention of climate change in the

map.
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| identified three of the seven key processes used to collaboratively build a
community map in ArcGIS StoryMaps as being aligned with the theories and
practices of storylistening: (1) sharing storied data in a safe enough space, (2)
representing multiple points of view, and (6) institutionalizing the map. | found two
of the key processes indicated new methods to engage participants in critical data
science practices in the context of their local landscapes: (3) providing waypoint data
and (4) ground truthing waypoint data.

Taken together, my findings point to ArcGIS StoryMaps being a powerful tool
for building an educational resource that allows communities to share hyper-local
landscape, and potentially climate, data with each other and with local and beyond-
local institutions. My participants demonstrated a viable pathway for map data
regarding local landscape to enter the shared community evidence base. Before a
community map might mitigate the resolution and bias concerns of institutional
climate models, however, there remain challenges to navigate involving overcoming

climate change avoidance. | am eager to explore these challenges in future research.

Literature Review

| present here research at the intersection of scientific climate models,
community education, and the co-design of technology with an aim to understand
how these, together, might contribute to a community's shared evidence base for
equitably building community resilience to climate change. | began my literature
review by defining what I saw as the primary limitations when bringing scientific
climate data to the level of a community: problems of resolution, expectations of

neutrality, and problems of avoidance. In my research, all three influenced my design
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of the map-building space. In this review, I first introduce the perspectives and
practices of critical data science (Kitchin & Lauriault, 2014; Matuk et al., 2020;
Wilkerson & Polman, 2020; Clegg et al., 2022) that | used to design a research
experience that aimed to elevate personally held local data to equal importance as
institutional data. I then introduce storylistening, defined by Dillon and Craig (2021)
as “the theory and practice of gathering narrative evidence to inform decision-
making, especially in relation to public reasoning, as part of a pluralistic evidence
base” (Dillon & Craig, 2021, p. 2). I used storylistening to provide a frame that
supported local participants to engage with their communities' pluralistic evidence
base through a specific technological innovation, a map-based co-design experience

that supported sharing local landscape data.

Bias

Critical data science research makes clear that data are a product of people
making decisions within particular socio-cultural spaces and therefore data are never
neutral (Dalton & Thatcher, 2020; O’Neil, 2016; Noble, 2018). When bringing these
big data sets into a community learning space it is essential to consider the bias they
contain. A well understood example of bias in data is found in pharmacology.
Human-subject drug trials overwhelmingly engage with White male subjects. One
international study found that 89% of medical trial participants were White (Scientific
American, 2018). This lack of attention to diversity has caused harmful bias to enter
pharmacology. Asthma and COVID-19 have both been found to disproportionately or
differently affect racially and ethnically minoritized populations (National Institute on

Minority Health and Health Disparities, n.d.). Racial and ethnic diversity, genetic
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diversity, diversity of gender and sexual orientation, and factors like socio-economic
status, pregnancy, underlying health, and age are often not accounted for in
pharmaceutical trials (National Institute on Minority Health and Health Disparities,
n.d.).

Within climate change modeling, one source of bias involves the location of
the data for the models. Current climate models are often built on data primarily
collected in the Global North (Overpeck et al., 2011). There have been calls to
mitigate this bias by using more data inputs from the Global South (Chason &
Ombuor, 2021; Verkooijen & Ki-Moon, 2021) and thereby create predictive models
that better represent global systems (Zappa et al., 2013; Zappa et al., 2021).

Related to bias is the challenge to understand what variables big data models
are drawing upon. Because of proprietary business concerns and the complex
technical nature of the models, it can be difficult for even people with some
understanding of big data modeling to investigate how a model is functioning. A
well-known example within education of the detrimental consequences of opaque
models is the teacher scoring system developed by Mathematica Policy Research for
the Washington D.C. public school system. Mathematica was contracted to build a
model to identify low-performing teachers. Because of the choices of model makers
involving data inputs and the differing importance (weights) each input was assigned,
very good teachers, as assessed by their students, parents, and administrators,
received dismal performance scores and were fired (Anderson, 2013). When affected

teachers asked for an explanation of how their scores were being tallied, neither the
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public-school administrators nor Mathematica were able to offer a clear explanation
of how the proprietary model functioned (O’Neil, 2016).

A similarly opaque technical curtain exists between users and producers of
climate models. While climate models built on big data are rarely proprietary and
often academically published, they are also complicated. This complexity makes their
operations obscure to all but a few experts, making accountability for functionality
very difficult. One way to assess the validity of big data models without delving into
model function is through “ground truthing” - going into the landscape to assess how
well the model is predicting actual local conditions. My work aims to act as a ground
truthing opportunity for communities. Individuals within communities can hold very
nuanced data about their landscape, often informed by generational knowledge of
how the local climate has operated in the past and how it is operating now. By
designing a tool, in this case a map, to collect local landscape and climate data, my
work aims to provide the top-down predictive climate modeling with a bottom-up
accuracy check, opening a pathway that may be used to investigate model bias or

problems in function.

Resolution

A second challenge to bringing institutional climate change data to the level of
a community is resolution. Within predictive climate modeling, models built on big
data are challenged by problems in resolution. Scientific climate models, built using
big data, are most accurate at large scales. When these models predict average sea-
level rise on the east coast of the United States given a certain amount of atmospheric

carbon dioxide, they are quite good, and getting increasingly better (Lee et al., 2023).
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However, if you take these predictive models and attempt to determine how much sea
level will rise in one specific location, for example the shores of a small town on the
Chesapeake Bay in the U.S., they become much less accurate (Shepherd & Sobel,
2020). This phenomenon is called resolution. The typical resolution of predictive
climate models is on the order of 100 kilometers (Russell, 2010). This is much larger
than most rural communities. Scientists can use mathematical methods to
“downscale” climate predictions, but employing these calculations tends to magnify
the uncertainty inherent in the model (Shepherd & Sobel, 2020). In an era when the
U.S. lags far behind other countries in the percent of the population that sees climate
change as a major threat! (Tyson et al., 2023), the scientific uncertainty inherent in
predictive climate models works to open the door to rejection of the best — albeit

imperfect — climate information scientific institutions have to offer.

Avoidance

Finally, when bringing institutional climate data to the level of community,
there is a problem of avoidance. People throughout the U.S. are exhibiting avoidance
about discussing climate change. In a survey conducted in 2022, 67% of respondents
say they “rarely” or “never” discuss climate change with friends and family (Marlon
et al., 2020; Leiserowitz et al., 2021). The reasons for this avoidance are complex and
not yet fully understood, however, one well-studied factor is psychological distance

(McDonald et al., 2015). Psychological distance is conceptualized through four

1 A 2023 Pew Survey found that 54% of Americans thought of climate change as a major threat (Tyson
et al., 2023). This number has dropped from a high of 59% in 2018 (Tyson et al., 2023) and is
significantly lower than what has been found for other countries, for example, 81% of French adults
and 73% of Germans describe climate change as a major threat (Poushter et al, 2022).
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dimensions, temporal, spatial, social, and hypothetical. The temporal dimension
involves whether climate change is happening now versus in the future sometime;
spatial focuses on whether climate change is happening “here” versus somewhere
else; social, looks at whether people think climate change is happening to a particular
person versus other people; and hypothetical, whether climate change is happening at
all (McDonald et al., 2015). Psychological distance is often cited as a barrier to
climate-change action (Van Lange & Huckelba, 2021). In this research, | defined
climate-change action as explicitly labeling climate change as the driver of local
climate driven challenges in design discussions. I rely on the dimensions of
psychological distance to understand the avoidance participants displayed for

explicitly naming climate change.

Limitations of Improved Access and Simplification

These challenges of bias, resolution, and avoidance have been explored in
research. To mitigate bias in climate data, there have been calls to focus on engaging
people directly with climate data. These efforts include rethinking the collection of
climate-related data to include people within the communities being studied
(Townsend et al., 2020). The citizen and community science movement strongly
supports democratizing the collection of data. Research in this field has demonstrated
learning and material advantages to both scientists and participants (e.g., Ballard’s
body of work out of the Center for Community and Citizen Science at the University
of California, Davis; Ballard et al., 2024; McKinley, 2015). Democratizing data

collection also challenges the assumptions that citizens cannot be trusted to collect

55



robust, valuable scientific data. See Miles et al. (2006) for an example of the
traditional argument for focusing data collection on “authoritative” sources.

Within climate science, there have been calls for expanded community and
citizen science efforts, including Guldi (2021) advocating for the democratization of
climate data collection and Teodoro and colleagues (2019) positing that the field can
acquire valuable knowledge from specific case studies. This shift from broad to
specific can be a radical idea for climate scientists, as it is the opposite of what they
typically do — aggregate data to find general explanations (Shepherd & Sobel, 2020).
Expanding ideas about who can collect valuable scientific climate data is important,
but care must be taken to avoid upholding narrow conceptualizations of what climate
data is (scientific) and which climate data is valuable (that which was collected
scientifically, even if it is by community or citizen scientists). My work, with a focus
on locally held data, is a departure from these efforts.

Beyond citizen and community science efforts to democratize data collection,
there are efforts to begin to address bias in climate data by adapting existing climate
data tools, or building new tools, that can appeal to broader user profiles (Neset et al.
2006; Krietemeyer, 2021). There are also efforts to present a simplified explanation
of the uncertainty that is present in climate models (Rodrigues & Shepherd, 2021).
This work gives people without a scientific background opportunity to engage with
more accessible climate tools that tell a more straightforward climate story, however,
increasing access to data collection and simplifying complex climate data does not
directly address the problem of bias inherent in datasets. Further, this research is still

being designed from a particular socio-cultural perspective that may not align with a
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specific community’s local climate challenges or with what community members
most value and wish to protect.

While I recognize the importance of increasing accessibility by building data
interfaces that allow for a broad user base, | also recognize that doing so may cause
nuance within the climate model, the part of the model that may be most valuable to a
specific community struggling with problems of resolution, to be lost. | am also
uncomfortable with simplifying the uncertain, conditional climate change
understanding institutional climate change modeling is currently able to offer
(Stirling, 2010). Simplification involves a loss of plural forms of evidence,
complexity, and uncertainty (Dillon & Craig, 2021) while opening the door to
paternalism and lowered expectations of adult competency (Knowles, 1984)
important in the adult learning spaces of community education. The solutions offering
increased access to data collection or simplification of complex climate data also do
not address any resolution challenges inherent in big data models (ESRI, n.d.). And
these efforts don’t provide a clear path for allaying avoidance of overt discussions of

climate change.

Designing a Community Data Resource for the Shared Evidence Base

In my effort to explore solutions that add more nuance to a data story via local
data, | draw on the methods of asset-based collaborative co-design (Wong-Villacres
et al., 2021). I aim to explore how locally held data might complicate, but also enrich,
the community evidence base available for local decision makers. For this, | am

guided by the theory and practice of storylistening.
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Storylistening

Storylistening is defined by Dillon and Craig (2021) as “the theory and
practice of gathering narrative evidence to inform decision-making, especially in
relation to public reasoning, as part of a pluralistic evidence base” (Dillon & Craig,
2021, p. 2). In my work, I wish to broaden the idea of a pluralistic evidence base
within storylistening, which is applicable to a single question, toward a ‘shared
evidence base,” a phrase I borrow from policy research (e.g., Harris et al., 2022). A
community’s shared evidence base contains, as | characterize it, the commonly held
community knowledge and understanding, often uncodified, that local decision
makers, such as mayors or town councils, rely upon with making consequential local
governance decisions.

To engage in storylistening, Dillon and Craig argue that people should
convene stories because they have “cognitive value” that, when included in a
community’s shared evidence base, can “support better public reasoning about
climate change and better policymaking for climate-change mitigation and climate-
change adaptation” (Dillon & Craig, 2021, p. 2). In storylistening, narrative evidence,
delivered through story, can contribute to public reasoning about climate change by
allowing people to see climate-related problems from different perspectives. In the
context of my map-building work people might be supported to see landscape from
new and different perspectives. A different perspective can then support people to
access new forms of knowledge, map and understand collective behaviors (or shared

landscapes), and fill knowledge gaps (Dillon & Craig, 2023). My work is, as far as |
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am aware, the first effort to apply the methods and theory of storylistening to the

design of a community-based map-building experience.

Place

There is little research focused on what climate knowledge and wisdom might
be held by non-scientists outside scientific contexts. However, there is a rich body of
work that has demonstrated that a connection to landscape can support a powerful
sense of identity and that being grounded in a local place can be a powerful motivator
for learning (Chinn, 2012; Lim & Barton, 2010; Tzou et al., 2010). | ground my
thinking about place-based education in the work of scholars that recognize the power
of place. These research traditions include recognizing and valuing indigenous
knowledge and ways of knowing (see for example Whyte, 2017 or Medin & Bang,
2014) and scholars who detail the power of land-based pedagogies, including
Calabrese Barton and colleagues (Barton et al., 2008; Lim & Barton, 2006; Lim &
Barton, 2010) and Bang and colleagues (2013). My own previous work has
demonstrated that having a connection in your local landscape to a global problem
like climate change can motivate engagement (Killen et. al., 2022). This research
indicates that all communities, especially those with geographic roots that may span

generations, such as many rural communities, can hold rich local climate knowledge.

Critical Data Science

| rely on emerging conceptualizations of critical data science perspectives and
practices to explore local climate knowledge and expand what knowledge might be

thought of as data, as well as what valid approaches to data might look like (Kitchin
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& Lauriault, 2014; Matuk et al., 2020; Wilkerson & Polman, 2020; Clegg et al.,
2020). Guided in this way, | aimed to design a community space that supported
conversations where “careful consideration of the contexts in which data is situated
and why that matters” were supported in ways that allowed exploration of how people
can “apply insights from data to real-world decisions” (Clegg et al., 2020, p. 2) with
the goal of recognizing, and possibly expanding, the central role data increasingly
holds in “civic and community decision-making” as recognized by the National

Academies of Sciences, Engineering, and Medicine in 2023 (p. 42).

Maps

To influence a local shared community evidence base in ways that can place
local data within civic decision making, locally held data requires a means of
visualization. In my research, | explore how technology, specifically the ArcGIS
StoryMap web application, might provide a means for this visualization. GIS, or
Geographic Information Systems, were first developed in the 1970s by academic
researchers in Canada and the United States (Crampton, 1998). These early internet-
delivered maps were institutional products controlled by large private or government
entities until OpenStreetMap and Google Maps debuted open application program
interfaces (APIs) in August of 2004 (OpenStreetMaps) and February of 2005 (Google
Maps) (Guldi, 2016). The introduction of APIs ushered in an entirely new model of
mapping. Instead of the traditional “few to few” or “few to many” models of map
creation, for the first time in history, a participatory model of “many to many" map

creation was possible.
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Geographers talk about the power of spatial narratives “to move narrative
beyond the linear constraints of written language into a more fluid and reflexive
process in which we can experience change and development as a way of
understanding an event or place more fully” (Bodenhamer, 2015, p. 20-21). ArcGIS is
the collaborative web application | chose to explore how a spatial narrative might be
created through an interactive, local, online map. Within education, ArcGIS maps
have been explored as tools to support learning in both formal and informal
educational settings, with geography and social studies being particularly popular
disciplines for inclusion (Schulze, 2021). In this research, I used the StoryMap web
application developed by the Environmental Systems Research Institute, Inc. (ESRI)
and launched in 2019. While ArcGIS maps generally, and the StoryMap web
application in particular, have been deployed to support science engagement and
learning (see Cope et al., 2018 for a review of early efforts), StoryMaps have not been
widely studied in the context of either climate change education or community-based
learning (for a notable exception see the evolving work of A. Schindel and her

Critical Pedagogy of Place, e.g. Schindel and Tolbert, 2017; Ende et al., 2023).

Asset Based Design

| applied the practices of asset-based design to build a collaborative research
map building experience around the StoryMap tool. In using asset-based design, |
aimed to center participants and their assets to “challenge long-held beliefs about
themselves and their environment” (Wong-Villacres et al., 2021, p. 2). | was guided
by asset-based design practices to create a collective in which participants were able

to “appreciate their strengths and co-construct new knowledge about how these
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strengths can lead to desired as well as realistic futures” (Wong-Villacres et al., 2021,
p. 2-3). By focusing the group’s engagement with community knowledge away from
needs and towards strengths, |1 aimed to promote a focus on resilience, both within the
group and within the community, while supporting participants to collaborate on a

local map that shared the assets and values of the community.

Methods

Here | present the physical context of my research, share my recruitment
efforts, introduce my participants, and present my methods for data collection and

analysis.

Context

My dissertation research took place within and around a small town located on
the shores of the Chesapeake Bay in the United States. | will refer to this location as
“town” in this manuscript. The town was well suited for my study as it was small,
with a population of 6,436 in 2021. Located in a mid-Atlantic state in the U.S., the
town was located within 60 miles of two urban centers, so it was also easily
accessible but still considered rural by demographic standards. Like many rural towns
within the U.S., the town was predominantly White and relatively conservative.
Within the town, 81.6% of residents were White, 7.4% of residents were Black and
1.4% were Asian. Statistics for voting within the local area were unavailable,
however county voter information was available. In the U.S., counties are political
subdivisions within a state. Within the town’s county, in the 2020 presidential

election the Republican candidate received 51.6% of votes within the town’s county.
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The Democratic candidate received 46.0% of the votes on the 2020 election. The
remaining 2.4% of votes were for independent candidates (The State Board of
Elections, 2022). The town’s representative demographics and political learnings
made the town an ideal research location to explore rural community education in a
community that leaned conservative but was still likely to be welcoming of my work.
The town was located on a large bay and was low lying, averaging 49 feet
above sea level. The town had a great deal of development directly on or near the
shore of the bay. See Figure 10 below for an aerial picture of the town. The town’s
location categorized it as a front-line community, which meant it dealt directly with
threatened infrastructure from forces like higher tides and larger storm surges driven
by the effects of anthropogenic climate change. This categorization made the town an

ideal research location to explore community-held climate data, as the challenges of

climate change were familiar to most residents.

Figure 10: An aerial view of the town. Photo Credit: © 2006 CMT Group 1 Inc
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Participants

To be eligible to participate in this collaborative co-design experience people
had to be 16 years-of-age or older and live in or around the town, including within the
three small satellite communities in the area. | limited participation to people who
lived in the local area because building the map involved relying upon local socio-
cultural and landscape knowledge that visitors to the area were unlikely to have. | did
not limit my participants strictly to residency within the boundaries of the town
because prior research had shown that doing so may be exclusionary to historically
marginalized populations (Constantino et al., 2023).

| worked to recruit participants via fliers posted in the local recreation center
and by coordinating with my community partner, a pastor at a long-established local
church. As part of my recruiting efforts, | attended a Sunday service during which the
pastor announced my project and directed people to talk to me about it. People that
heard about the research opportunity in the Sunday service contacted local
community members that were not present at the service to recommend that they
participate. These community members, in turn, contacted others within the
community that they thought would enjoy the experience and have valuable
knowledge to contribute. Through this snowball recruitment | secured all six of my
participants. | did not recruit anyone via the fliers in the community center.

| asked each participant to choose a pseudonym to represent themselves in any
reporting from this research. | am referring to all participants using those
pseudonyms. See Table 1 on page 22 and reproduced below. Each participant was

entitled to receive two Amazon gift cards, totaling $250.00, as compensation for their
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time and expertise. A total of six design sessions were held in the early evening at a
centrally located, well-known local community center.
Table 1. Participant pseudonym, self-reported gender, age, ethnicity, time living in

the area, and skepticism regarding climate change based on the results of the climate
change attitudinal surveys.

Self-chosen Gender | Age | Ethnicity | Years living Skeptical of
pseudonym in the area climate change
Classy Female | 66+ White 21+ No
Daphne Female 66+ White Entire life No
Eileen Female | 45-55 | White 11-20 Yes

Jane Female | 66+ White 21+ No

Kay Female | 46-55 | White 21+ No
Sallymearle Female | 66+ White 21+ No

Of my six participants, all self-identified as White women over the age of 46
and all of them reported living in the area for at least 11 years. Toward the beginning
of the community mapping experience, | distributed a survey to all participants
regarding their attitudes towards climate change. This survey consisted of a mix of 17
Likert Scale questions taken verbatim from the Yale Climate Opinion Survey (Marlon
et al., 2020) and Pew Research Center’s survey, U.S. Views on Climate and Energy
(Tyson et al., 2023). | administered the same survey during the final session of the
community mapping experience. Participants completed both surveys via Qualtrics,
using their smartphones. Survey questions asked about beliefs, risk assessment and
behaviors associated with climate change. Because the survey questions originated
from nationally validated surveys that had been administered annually for many

years, | was able to use participants’ answers to place them within a national sample
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of respondents. Of the six participants, only Eileen responded that she was skeptical
of climate change. Eileen represented 17% of our small group, which was not too
dissimilar to what has been seen nationally within the U.S. See Figure 6 from page
23, reproduced below. In terms of beliefs, behaviors, and risk perceptions, the
mapping group was less skeptical of climate change than the U.S. as a whole. See
Figure 6.

Participant Climate Change Attitudes in Comparison to U.S. Public Opinion Estimates
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Figure 6: A comparison of climate change attitudes of the community mapping group
versus the general population of the U.S. on key measures from the 2022 Yale
Climate Opinion Survey (Marlon et al., 2020). National results are represented by the
top bars in orange and blue. Community mapping group results are represented by the
bottom bars that are tan and teal.

Codesigning Using ArcGIS StoryMaps

For my research, | utilized a relatively new addition to ESRI ArcGIS, the
user-friendly web-based application ArcGIS StoryMaps. Guided by the storylistening
framework, | aimed to understand how, in a local community context, ArcGIS
StoryMaps might support participants to build a spatial narrative that geographers
have termed a deep map. Within geography, a deep map “interweaves physical
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geography and scientific analysis with biography, folklore, narrative, text, memories,
emotions, stories, oral histories, and so much more to contribute to a richer, deeper
mapping of space and place” (Harris, 2015, p.39).

Participants were able to use the ArcGIS StoryMap web application to build
waypoints representing aspects of the local landscape through a title, geographic
location, associated text, and associated image. ESRI did put some StoryMap
functionality behind a paywall, notably the ability to embed URLS. For this research,
| utilized the free version of StoryMaps. See Figure 7, page 24 and reproduced below,
for an image of the final map produced by the participants. The public, online map
can be accessed at:

https://storymaps.arcgis.com/stories/d46276ef24f041c79d199445971ffb08
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@ ArcGIS StoryMaps &

Explore the Chesapeake
Beach Railway Trail

Enjoy the natural surroundings & local history of Fishing
Creek and a tribute to the train the once connected our town
to the wider world.

Created by the Community Knowledge Mapping Team - Summer of 2023
August 25, 2023

Figure 7: Screenshot of the collaboratively developed map. Participants authored all
the titles and text, as well as provided all the images. The public map can be accessed
at: https://storymaps.arcgis.com/stories/d46276ef24f041c79d199445971ffb08

Design Sessions

The community mapping experience consisted of six weekly asset-based co-

design sessions that were designed to follow the five stages of design: Empathize,
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Define, Ideate, Prototype, and Test/Iterate (Dam & Siang, 2021). See Figure 2, page

12 and reproduced below.

o o Sessions 1 & 2: Stage 1 - Empathize
L_%T@ Explore the challenges

(interview, discuss, brainstorm)

Session 3: Stage 2 - Define

@/7 State the challenges

(categorize, prioritize, and represent)

NP Session 4: Stage 3 - Ideate
__ Generate ideas
< (explore, envision, challenge)

Session 5: Stage 4 — Prototype and Share
Build a map to share with the community

(place, represent, share)

o Session 6: Stage 5 - Test/Iterate
Review feedback and make it better
(question, dream, expand)

xx44

Figure 2: Structure of the six asset-based co-design sessions following the five stages
of design.

Each design session was approximately 2.5 hours long. All design sessions
were held at the community center apart from Session 4, which began with a trail
walk in the landscape that the participants planned to map. For a summary of the

design experience see Figure 8, page 25 and reproduced below.
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Session 1 and 2 Session 3

(Empathize) (Define)
Initial survey, icebreakers and Explore institutional paper Finalize map landscape, define,
project introduction, set maps, ArcGIS Pro categorize and prioritize local
geographic boundaries, discuss  demonstration, brainstorm landscape features, explore
valued landscape features categories, determine map ArcGIS StoryMap examples
scale
Session 4 Session 5 Session 6
(Ideate) (Prototype & Share) (Test/Iterate)

Report prototype sharing,

Landscape walk to ground truth Finalize first iteration of . :
1terate waypomts elements,

local knowledge/understanding, waypoints, plan to share .

set geographic waypoint prototype map, discussion to dlljscuss grou:ﬁl tru&lted] .
locations, ideate final refine conceptualization of map a S:R;‘?S’ 3 ETHLE If? S
waypoints user. institutionalize map, focus

group and final survey.

Figure 8: An overview of activities contained within each of the six design sessions of
the community mapping experience presented using the primary design stage each
session represented.

Design Alterations

The six design sessions closely followed my original design with four
exceptions: (1) an unneeded informational session before the official start of the
design sessions - participants were adamant that they take full advantage of being
together in a space and began the design activities; (2) a hesitancy to engage in formal
interviews with family, friends, and neighbors; (3) a hesitancy to engage in written
participant reflections, which participants indicated was too time-consuming; (4) the
addition of a group walk in the landscape the participants were mapping. I didn’t find
any evidence in my analysis that these alterations in initial design negatively affected
the community mapping experience. | did miss having transcripts of the informational
session that became design session 1, as | had not gathered consent or set up the audio

and visual recording equipment I would have had | been expecting it to be a design
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session. | was able to rely on other data sources to analyze that session, however,
principally my researcher reflections and collected design artifacts.

While only one of the participants engaged in the sort of interview | had
envisioned for the experience, | found that participants did engage extensively in
informal ways with their family, friends, and neighbors and brought this knowledge
into the design space. Participants' preference for making comments orally within the
group did not appear to limit what they shared and set a culture where | asked
questions that would solicit individual’s thoughts that were captured on session
transcripts. Finally, the addition of the trail walk was a very positive research move.
This walk was particularly generative for soliciting new points-of-view within the

group, as discussed in the findings.

Data Collection

| collected six sources of data for analysis in this paper: (1) responses to a
Likert-scale survey given at the initiation and conclusion of the entire experience; (2)
video and audio of the focus group discussion held at the conclusion of the
experience; (3) video and audio of the design sessions; (4) design artifacts collected
throughout the design experience; (5) my researcher reflections captured immediately
after each session and after pivotal moments throughout the experience, and (6)
transcripts and audio researcher reflections of post-experience member check

interviews.
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Survey

| distributed a survey to all participants during session 2. This pre survey had
two sections, a demographic-focused section that collected personal information, as
seen in Table 1 on pages 22 and 65, and a second section collecting data about
participant beliefs and attitudes around climate change. See Figure 6, pages 23 and
66. The second part of the survey was also distributed as the final task of the
concluding session, design session 6. The online surveys were administered via
Qualtrics. The second section consisted of 17 Likert Scale questions. The first 12 of
the 17 questions were taken verbatim from the Yale Climate Opinion Survey (Marlon
et al., 2020) and probed beliefs, behaviors, and risk perceptions. For example, a
question related to behaviors was “How often do you discuss global warming with
your friends and family?”” The final 5 questions were taken verbatim from the Pew
Research Center’s survey, U.S. Views on Climate and Energy (Tyson et al., 2023).
The surveys are included in Appendix B. Both The Yale Climate Opinion Survey and
the Pew Survey are nationally validated and have been administered annually for
many years. Reproducing questions from these surveys allowed me to place my
participants individually, and the group collectively, within a national sample of

respondents.

Focus Group

| held a focus group that included all participants at the conclusion of the
design experience. This focus group was video (two cameras) and audio recorded
(three audio recorders) to capture what was said and who was speaking. To create

transcripts of the final focus group I chose the clearest overall audio, used the
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transcription software Otter Al to make an initial transcript, and then cleaned that
transcript by reviewing the audio and correcting the initial transcript. To clarify any
moments not picked up on that audio, | referred to one or both additional audio
recordings, as | had located the recorders in different areas of the room. In this way, |
was able to utilize the clearest audio across the three recorders to create as accurate a
transcript as possible. I referred to the video recordings when needed to understand

any physical movements of participants or to support and clarify the audio data.

Design Session Video and Audio

During each design session, apart from session 1, | collected video and audio.
Two video recorders were situated in opposite corners of the room to record the room
broadly, capturing whole group dynamics and facilitator moves. Three audio
recorders were placed on each table grouping or room area to capture small group
interactions.

To create transcripts of the design sessions | followed the same protocol as |
had for the focus sessions. | chose the clearest overall audio, used the transcription
software Otter Al to make an initial transcript, cleaned that transcript manually,
clarified any muddy moments by referring to one or both additional audio recordings,
and referenced the video recordings when | needed to understand the physical

movements of participants or clarify the audio data.

Design Artifacts

Each design session produced a variety of artifacts that were photographed in

situ and then collected for later analysis. These artifacts included images of writing on
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the white boards present in the community center rooms, sticky-noted ideas that were
associated and grouped on large sheets of paper; in-session participant writings and
drawings, text and images brought into the design space or added by participants to
the shared Google drive folder, emails sent to me by participants, and the map that

participants collaboratively produced.

Researcher Reflections

| audio recorded a reflection immediately after each design session. |
transcribed these for analysis. In my reflections, | aimed to capture the themes | saw
in the session, any moments of confusion or tension, and any other notable
information that may have not been clearly captured by the video or audio recording.
| also recorded, either via audio or text, reflections after between-session activities or
during pivotal facilitation moments throughout the experience, for example after
having a phone conversation with a community member that had been facilitated by a

participant.

Member Check Meetings

| completed a total of four member check meetings during the nine months
immediately following the completion of the design experience. Three of those
meetings were with individual participants. The final meeting was with four of the six
members of the mapping group. After each member check meeting | audio recorded a
researcher reflection. I audio recorded the final member check group meeting using

two recorders. In preparing this audio for analysis | again used the clearest audio to
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create an initial transcription that I cleaned manually, referring to the second

recording to clarify any unclear conversation.

Analysis

My findings primarily reflect qualitative analysis of design session transcripts.
| also undertook qualitative analysis of the survey, focus group, design artifacts,
researcher reflections, and member check meetings. | used limited quantitative
analysis to analyze the surveys and design artifacts. | used the analysis of these data
sources to confirm and expand my primary qualitative findings from the design

session transcripts.

Design Session Transcripts

For analysis of the design session transcripts, | undertook multiple rounds of
qualitative coding using NVivo software. As part of designing the mapping
experience, | created an initial set of a priori codes related to concepts explicitly
named in my research questions, focus group questions, and session activities. These
codes served as a first draft of my first cycle codebook.

To analyze the design session transcripts, | first created a subsection of data
representing 10% of the total transcripts as measured by time. In total | collected 693
minutes of transcribed audio from the design sessions, so this subset contained 70
minutes of audio. Using a hybrid coding scheme composed of my a priori codes
along with inductive coding that emerged as | engaged in the coding process, |
iterated upon my first cycle codebook draft. See Appendix D for a list of all codes

developed for this analysis.
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A second subsample of transcript data was then created by a colleague who
acted as my second coder on this project. By using a random number generator to
choose a starting minute within each transcript and proceeding from there until 10%
of that session’s audio was included, she created a subsample for each transcript. She
and | independently coded these subsections using a hybrid method that combined my
first cycle codebook with inductive coding. In this way, any codes that were not
represented in the first 10% subsample, and any codes | failed to recognize in either
subsample, were captured. We then compared our coding and worked to resolve any
differences until we reached 100% agreement. At this point my codebook was
finalized and | used it to analyze the remaining 80% of the transcript data.

At the conclusion of coding, | gathered themes across codes through a series
of analytic memos. These themes related to how participants were engaging with the
mapping processes, for example, use of landscape markers, alignment with (also
alignment against) community norm/data in shared evidence base, or understanding
climate beyond weather. | used axial coding to categorize and associate themes across
memos. Axial coding directly produced the six key design processes I report here.
Understanding how participants saw their map interacting with the community’s
shared evidence base required moving back and forth between my transcript data and
analytic memos to reach an increasingly nuanced understanding. To develop my
findings regarding climate change avoidance | organized relevant dominant themes |
saw within the design session transcripts alongside findings from survey and design

artifact data.
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Other Transcripts

| coded the focus group transcript, the member check transcript, and the
researcher reflections using my finalized codebook. After this coding, | again
gathered themes across codes through a series of analytic memos. | used axial coding
to determine the dominant themes across memos and examined these dominant

themes alongside findings from my other data sources.

Design Avrtifacts

| gathered a variety of design artifacts throughout the design experience. |
used images of writing on the white boards present in the community center rooms
and the sticky-noted ideas that were associated and grouped on large sheets of paper
to record the brainstormed categories and map ideas for design sessions 1, 2, and 3.
Design sessions 4 and 5 involved the design steps of Prototype/Share and Test/Iterate,
and did not produce any new categories or ideas expressed through the artifacts. See
Appendix E for a table representing the categories and ideas contained within these
artifacts.

To understand how participants engaged with the ideas of climate change |
analyzed the climate-associated material that entered the design space. As part of this
analysis, | solicited outside scientific confirmation. | first carefully analyzed three
sources of institutional climate data that participants brought into the design space:
The town’s Coastal Resiliency Plan, a YouTube video of a well-known and well-
respected resident giving a community lecture sponsored by an area historical
museum entitled “Sinking Lands and Rising Seas,” and a recently published book by

James L. Foster entitled Icy Winters on the Chesapeake Bay, A History. My analysis
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showed that they all, by and large, presented a scientifically accurate recounting of
the rising waters, increased flooding, sinking lands, and warming climate that is the
direct result of anthropogenic climate change. I then confirmed my analysis by
consulting a climate scientist associated with the Smithsonian’s National Museum of
Natural History. His review of the scientific claims in the YouTube video and in
Foster's book confirmed my analysis while also increasing my understanding of what
these climate data sources were de-emphasizing or leaving out altogether.

| analyzed the map that participants collaboratively produced to understand
the categories of the waypoints (history, landscape, nature, climate, and culture) and
to determine which points of view those waypoints represented. | am again indebted
to my colleague who acted as a second coder in this process. We independently
examined the title, image, and text of each waypoint to determine the points of view
that waypoint demonstrated. We then compared our coding and worked to resolve
any differences until we reached 100% agreement. See Appendix F for a table

presenting these points of view.

Survey

| analyzed the two surveys administered to participants quantitatively. Both
The Yale Climate Opinion Survey and the Pew Survey were nationally validated and
had been administered annually for many years. | compared participant responses for
each question to national results to place my participants individually, and the group
collectively, within a national sample of respondents. I used this analysis to
understand how skeptical of climate change my participants were and to add

important context when answering my third research question regarding how
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participants approached the idea of local climate change data within the processes of

design.

Findings

My research resulted in three primary findings: (1) six key design processes;
(2) how the participant’s positioned their map to interact with the community’s shared
evidence base; and (3) how participants approached climate change in their design. |
introduce these findings in turn, followed by the evidence, in the form of transcript
excerpts, | drew on when developing these claims. For ease of reading, | have bolded
the parts of the excerpts that are most indicative of the claim | made.

| designed this collaborative mapping experience to follow the five stages of
design: empathize, define, ideate, prototype/share, and test/iterate (Dam & Siang,
2021). When investigating RQ1: What design processes do participants engage in
when using the ArcGIS StoryMaps web application to build a local map for a
community data resource? | found that participants engaged in six key processes
primarily associated with three of the design stages, Define, Ideate, and Share: (1)
sharing storied data in a safe enough space, (2) representing multiple points of view,
(3) providing waypoint data, (4) ground truthing waypoint data, (5) navigating
technology, and (6) institutionalizing their map. See Figure 4 on pages 15 and 48. |
will present these key design processes grouped according to the design stage |

primarily observed them within.
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Define — (1) Sharing Storied Data in a Safe Enough Space & (2) Representing

Multiple Points of View

Within the Define design stage, | found two key design processes when
building a hyper-local community data resource, (1) sharing storied data within the
design space that was considered safe enough, and (2) representing, or advocating for,
a variety of community points of view. | found that both key processes were well
aligned with the practices of storylistening. I will first present storied data.

Using Dillion and Craig’s storylistening framing (2021) to recognize that
evidence embedded in story has cognitive value, | found that almost all the landscape
knowledge that participants brought into the design space during the Define design
stage, whether it was their personal knowledge or knowledge they solicited from
community sources they had access to, was shared via story. Of the 79 individual
ideas that were collected throughout the design sessions on individual sticky notes, 50
of those were introduced or expanded upon via story. Of the 17 waypoints on the final
community map, 10 include storied data in the waypoint text or image. | found
fourteen waypoints were storied at some point during the design process, meaning
only data representing three waypoints on the final community map were never
storied. An example of a non-storied waypoint was the purple martin waypoint
representing a birdhouse on the trail specifically designed to support the purple martin
bird. The image and text associated with this waypoint were simply factual, as seen in
Figure 11a on page 82. Further, when the purple martin waypoint was discussed in
the design session, no participant offered any knowledge that could story the

waypoint data.
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Heather: Okay, so we have the purple martin boxes. Is there somebody in the
community that would tell a story, in their own voice, about purple martins
that would be interesting for people to hear?

Classy: Okay? (long silence)

Heather: Or do we know somebody who put up that osprey nest?
Sallymearle: Well, that was [community member A] and [community
member B] and my husband and a couple of [community member A]’s crew.
And [community member C] was probably in his 70s then. And they went out
there. | have pictures of it. It was cold! They were all bundled up, and they
went out there on foot to where those osprey platforms are. And the one that
now has an osprey [on it], further down near Paw Paw Gut [a marshy area of
the Creek], that one did not have osprey for years. And [community member
A], when they built it, for whatever reason, he put a bunch of sticks on it. And
we always called it a [community member A]’s nest. (laughing) He, like,

made it, sort of made it a nest.

While the purple martin waypoint went unstoried, the second osprey platform was
storied by Sallymearle as she shared data about who erected the platform, when it was
erected, the challenging conditions the people who erected it faced, and how

successful the platform was in attracting a nesting osprey pair after being erected.
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@ ArcGIS StoryMaps

Purple Martin House

Purple Martins are not really purple! They
are part of the swallow family and are black-
blue in color. They have deep forked tails.
Colonies of birds love living in hollow cavities
and gourds so man-made houses on high poles
such as this one are perfect for raising the
babies. They feed primarily by catching flying
insects while soaring through the air and are
known to love mosquitos. Also known for
their speed, agility and gliding patterns, they
migrate to the Chesapeake Bay in March and
stay until October when they winter in Brazil,
Bolivia, Peru and the Amazon basin.

Figure 11: a. Screenshot of the images, title, and text for the map waypoint entitled
Purple Martin House as it appeared in the final map. The text was written by
Sallymearle and Jane supplied the image. b. The image associated with the map
waypoint entitled Erecting the Second Osprey Platform supplied by Sallymearle.
Using storylistening to recognize the value of local data embedded in story, |
occasionally prompted the group, in my role as session facilitator, to embed local
knowledge in story, or to think about who in the community might be able to story
the map data. As seen in the above example, my prompting did not always elicit
storying, but when participants were able to embed local data within story the amount
of data associated with a particular idea was often greatly expanded. Sallymearle’s
storying of the single waypoint datum - that an osprey nest platform was located at a

particular geographic location - expanded the data story to include who, when, and

multiple hows. The mapping group chose to include the picture Sallymearle
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referenced in her story of the osprey platform as the image associated with the final
version of that waypoint. See Figure 11b above.

To share data stories about local knowledge required the design space to have
a level of comfort and trust. That the majority of local knowledge that entered the
design space was storied indicated that my facilitation, grounded in methods of
storylistening and asset-based co-design, was successful in creating such an
environment. However, beyond the comfort needed to share a story, if participants
were to discuss contested local data, or challenge local data — both actions aligned
with the perspectives and practices of critical data science - a greater level of trust
was required. A design space that was ‘safe enough’ needed to support participants to
share political opinions or personal values that might not be held by all members of
the group or that participants would not be comfortable sharing outside the group. |
will now discuss how the key design process of storing data is supported by creating a
safe enough space.

| observed multiple instances of this sense of safety, trust, and confidentiality
in my data. A particularly explicit example was seen in session 4. Sallymearle shared
what she indicated might be an unpopular or contested opinion that was grounded in a
critique of the local political situation in the town. Her choice to voice that opinion

was then affirmed by the group.

Sallymearle: To be honest, | feel like, this is a very personal opinion, but |
feel like that, that trail, and the Bayfront Trail, which, [prior mayor’s name]

had a lot to do with both of those. And | felt like for years, they were just
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forgotten. | mean, people used them, but nothing else was done to better them
until our [names of two local volunteer citizen organizations] came along.
Like not to think of, well, the history or the signage, or any of those things.
Jane: Yeah, they built it to have a walking trail, yeah.

Sallymearle: It was just there, | mean, because that was his vision. [the vision
of the prior mayor] And then he was no longer in office. And I'm not sure that
the other people in office really had the same vision. And our, our volunteers
are the ones that had the vision . . . [name of local community member], to put
up signs and do all this stuff. And if you, if you record that, and they tell me
I said it, I'm gonna say no, | was saying something else! (group laughing)
Heather: Confidential zone!

Classy: We won't tell your confidential thing.

Sallymearle shared an opinion that placed the current town administration in a poor
light. In doing so, she made clear that she would not want her opinion to be publicly
known, indicated by her insistence that she would disavow her opinion if it were to
become public. In this way, Sallymearle was demonstrating trust in the group to keep
her opinion confidential. Sallymearle’s hope for confidentiality was then endorsed by
both Heather and Classy.

| had emphasized from the first design session that our design space was
private and that participants should not share publicly what was said there. I also
emphasized how | would be protecting their identity and asked them to choose their
own pseudonyms. My analysis indicated that the group did consider their design

space ‘safe enough.’ In the group member-check interview participants agreed they
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all trusted each other in the space and found the design space to be private and
confidential.

The second key design process | observed within the Define design stage
involved representing multiple points of view. Storylistening emphasized that when
considering the value of stories to provide different perspectives, allow people to
access new forms of knowledge, map and understand collective behaviors, and fill
knowledge gaps (Dillon & Craig, 2021) the number of stories is not the important
metric. Instead, the value of stories lies in how many different points of view the
stories represent.

Although I had not designed the map-building experience to optimize
collecting multiple points of view, I recruited for my project a group of women that in
many ways acted as elders within the community. These participants, all of whom
identified as White women over 50-years-of-age, uniformly held roles of service, paid
and unpaid, in the community. These included pastor, librarian, museum
administrator, city council committee member, informal educator, and community
group volunteer. Despite these demographic commonalities, this deep engagement
with the needs and assets of the community allowed participants to bring different
community points of view into the design space. My analysis identified that the six
participants represented or advocated for 41 different points of view at various points
during the mapping experience. In the group member-check interview Eileen, Jane,
Kay, and Sallymearle confirmed that they felt that they, as participants, were all very

different from each other.
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Some of the points of view participants shared involved identities that
participants held. For example, Jane, despite living in the town for 35 years, held the
identity of newcomer, which she demonstrated by, on more than one occasion,
referring to herself as a “newbie.” Participants were also seen to represent more-than-
human points of view. | found that these more-than-human points of view often
involved participants sharing knowledge aligned with their personal interests or
affinities. For example, during the trail walk Jane and Sallymearle were inspired to
share two more-than-human points of view. Jane shared the point of view of oysters
and the people in the oyster conservation group she was involved with. In the
member-check interview, Jane agreed that she had represented the oyster point of
view in the mapping experience, “I probably did because that's where my mind's been
the last couple of years,” going on to explain that her conservation group was full of
“oyster people.”

Sallymearle was deeply involved in conservation efforts along the trail. At
various points in the design sessions, she represented the point of view of the creek’s
animal and plant life, including pollinators and mosquitoes, but she was most
passionate regarding the point of view of birds, specifically the osprey and then, after
the trail walk, the eagle. This was demonstrated in the following vignette. While on
the trail walk, the group approached one of two osprey nest platforms. There was an
osprey loudly vocalizing on the platform. Sallymearle responded very personally to

the bird.
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Sallymearle: (osprey making a call from the nest box) Hello! I'm so glad
you are doing okay. | was worried about you!
Heather: Yeah, he's sitting up on the nest. Were you worried about this one?

Sallymearle: Well, all of them, yeah.

After finishing the trail walk the group met inside to share their impressions of
the walk. During a group discussion on the merits of including a waypoint to
designate landscape features, like animal habitat, when animals might not always be
present, the group started to discuss including a waypoint to designate the bald eagle

nest visible from the trail. Sallymearle shared with the group the eagle point of view.

Sallymearle: I'm not sure if I'd want everyone to know where it is. [the eagle
nest]

Jane: Oh. [Jane is surprised]

Heather: Yeah, there's that too.

Classy: Oh, yeah. Yeah.

Sallymearle: I've always worried that some developer's gonna go shoot

the eagles so they can build there in the bird sanctuary.

Here Sallymearle was representing the eagle's point of view by pointing out that
development was a constant threat to eagle habitat and that humans knowing where
the eagle nest was located could put them into danger.

When designing the final version of the map, the group decided to include the

oyster and osprey more-than-human points of view, designating a waypoint for both
87



the oyster-growing tanks that Jane’s conservation group kept on the trail and the
osprey nest platforms that were on the creek. The waypoint for the osprey platform
also included the URL to the osprey camera that the town maintained on one of the
platforms, allowing for a direct representation of the Osprey point of view.
Sallymearle’s work advocating for the eagle point of view was also honored by the
group in their decision to not include the bald eagle nest as a waypoint in the final
map.

| also found that participants could advocate for inclusion of a point of view
that was important to them but not aligned with their identity. Classy advocated
throughout the design sessions to include the Piscataway Conoy native point of view
within the map. As part of this advocacy, she contacted an administrative official of
the Piscataway Conoy Indian Tribe, who was previously unknown to her, through a
mutual acquaintance. Classy established a relationship with this person, and the
person ended up agreeing to provide images and text for a waypoint acknowledging

the Piscataway Conoy tribe. See Figure 12 below.
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Historic View

Acknowledging the Land T

structed, large

mounds of oyster shells w ind along

Fishing Creek, which wer ed to be from
the native people that lived in the area, The
shells were used as ballast (fill for stability) in

between the ties for the railroad tracks.

Thousands of descendants of the Piscataway

Conoy tribe still live near ing Creek. They

still practice their cultural wa They still

enjoy the bounty of our waterways. The name
Piscataway means where the waters blend. We
are grateful for our Bay, rivers, and creeks.

In 2023 at the ground breaking ceremony for

the new Chesapeake E ry there was a

land acknowledgmer pect to the

original inhabitants o Ariane Swann

Odom shared how lar; ataway

territory stretched and he portant fishing,

crabbing and oysters wer the survival of
the tribe. We must all protect the waterways

from damage and destruction

Figure 12: Screenshots of the image, title and text for the map waypoint entitled The
Historic View, as it appeared in the final map. An administrator of the Piscataway
Conoy tribe, whom Cassy contacted, supplied the images, and wrote the second and
third paragraphs of the text. Daphne wrote the first paragraph of text and the
waypoint title. Kay composed the images into a collage.

Finally, | saw participants holding points of view that were contested within
the town or that the town had more broadly “othered.” Jane, in design session 2,
during a discussion focused on community members that might hold personal
knowledge about possible map topics the group were interested in developing, shared,
“Because you [speaking to Daphne, who had lived in the town her entire life] all have
been around forever . . . generations. I'm trying to think who else . . . See, | don't
know old-time. I've been here longer than most of all my friends, who are newbies, so

This excerpt suggests that despite Jane’s 35 years of personal experience

within the landscape and culture of the town, and even though Jane was able to
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contribute multiple points of view to the design space, she felt her community
knowledge was not as valuable as Daphne’s because of her point of view as a newbie.

Jane also telegraphed her awareness that her home, which was in one of the
earliest housing developments in the town, was, and remained, a point of contention
for many residents. Her housing development was built on what had been an area of
publicly available beach access. Eileen, who had, at one point, lived in the same
housing development, had in a previous session shared how she had heard explicit
resentment from locals upon learning her address. Jane referenced this local
resentment of her housing development in session 3. As Jane added the idea of
development to the ‘Landscape’ brainstorming list she announced to the group, “I
also put ‘Adding the new neighborhoods.” Like, my house sits on the beach. [Jane
laughing] Put a picture of me. I'm the person that took your beach!” In that moment
Jane was representing two important points of view within the community, that of an
outsider who makes the area her home, and that of a person who has benefited from
controversial development.

Classy lived in another of the older housing developments. In session 4 Classy
shared how, during her first decade of living in the town, she commuted to a nearby
city for work. “For eleven of the years that I lived here, I worked downtown. And I
got up early, and I came home late.” Classy was sharing another point of view -
people that lived in the town but commuted to one of the nearby cities for work. The
group discussion this sparked indicated that this point of view had, historically, been
less valuable to the community, as demonstrated by the discussion of the nickname

that these residents had been known by.
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Daphne: Well we used to call them the eight-five-fivers.

Sallymearle: Yeah.

Daphne: Remember when you had to pay to have an 855 phone number?
Because all of your doctors were up there, your family . . .

Jane: When we first moved here we paid to get that phone extension.

In this exchange, Daphne shared her personally held knowledge about how locally
focused residents had differentiated themselves from residents that commuted out of
the area for work. Acquiring a landline with a home phone number that started with
the numbers 855 required paying extra money. This type of phone number allowed
town residents to make calls to the city without paying long-distance chargers. Only
residents that had to make a lot of calls to the city would value this service. Residents
that had all their day-to-day connections in the town would never pay extra, therefore
the type of phone number a resident chose became a way to differentiate the type of
resident and their point of view. This differentiation in lifestyle also had a socio-
economic status undercurrent, as people with white collar office jobs were the most
likely to have commuted out of the town for work.

My analysis found that the 17 map waypoints contained 21 points of view. Of
these, 14 were human points of view, with 3 representing historic human points of
view. There were 7 more-than-human points of view included in the map. For a table

listing all the points of view represented in the map waypoints please see Appendix F.
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Ideate — (3) Provide Waypoint Components & (4) Ground Truth Data

In answering RQ1, What design processes do participants engage in when
using the ArcGIS StoryMaps web application to build a local map for a community
data resource? we have seen that within the Define design stage participants engaged
in (1) sharing storied data in a safe enough space and (2) representing multiple points
of view. Within the Ideate design stage, participants demonstrated a third and fourth
key design process, (3) providing waypoint components and (4) ground truthing data.
Participants collaborated to provide the necessary components for each map
waypoint, including the geographic location and the associated image, title, and text.
Participants were also found to be physically engaged with their landscape in new
ways as they “ground truthed” their data. I found that both these processes were
guided by critical engagement with local landscape data and therefore reflected
critical data science practices within the community design space.

First, I will discuss how participants provided waypoint data. Participants
provided all waypoint components for every location on the map. These included
geographic locations, titles, text, and images. | had designed the mapping experience
to allow for participants to engage directly with the ArcGIS StoryMap web
application to support a direct map building experience. It became apparent early in
the design sessions that, despite the ability to have direct access to the ArcGIS
StoryMap web application, participants were disinterested in directly engaging with
map-building. Participants instead made it clear that they were comfortable directing
me about where to drop pins in the landscape to denote geographic location during

the trail walk and then digitally sharing (either through email, text, or inclusion on a
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shared Google doc) waypoint titles, text, and images. This division of labor was
named directly during session 3, when Daphne labeled my role in the map-building
group as the ‘researcher’ while Classy articulated the role she and her fellow

participants fulfilled as providing the “ideas.”

Daphne: That's right! You are the researcher.
Heather: 1 am the researcher. (Heather laughing) I've taken a lot of classes!

Classy: We're the idea people!

While participants did share a hesitation about using technology in their daily
lives, my analysis indicated that the primary motivation for participants’ disinterest in
engaging directly with the map-building technology stemmed from a belief that the
2.5-hour design sessions were already too long and too full of activities. The finding
that participants thought that there just wasn’t enough time to engage with the
technology was confirmed in the group member check interview, where Sallymearle
shared, “We would have been consumed with the technology [during the design
sessions] and it would have limited our ability to be creative, I think.”

Early in the design sessions, participants indicated that they much preferred
that I, as the facilitator, assumed the role of technology conduit within the experience.
By assuming this role, | created a weak translational distance, or a high level of
“indirectness between the user’s physical actions and the actions in the virtual space”
(Shneiderman et al., 2017). However, my analysis of participant perspectives and
behavior within the design sessions indicated that this weak translational distance did

not hinder participants in clearly understanding how map waypoints were
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constructed, nor did it impact the strong sense of agency participants reported while
designing the map or the strong sense of pride and ownership they reported holding
for the finished map. This was confirmed by Eileen, Jane, Kay, and Sallymearle in the
member check interview. Jane utilized the metaphor of making a book to describe her
role as a participant within the mapping group, in which the participants provided the
content of the book and my role as technology conduit was analogous to mechanical

manufacturing.

Jane: The content was the “building.” The technology was just, “Okay, let's
glue these pages together.” It's like writing a book. You create the book, but

you send it to a publisher, just to get it printed.

| explained after this exchange that technology education researchers might have
concerns that by not engaging directly with the StoryMap web application they, as
participants, might have experienced less engagement or association with their map.
This idea was strongly rejected by the group, with Eileen reducing that kind of
engagement to the menial act of typing and Jane sharing that if she had been asked to
learn how to navigate the ArcGIS StoryMap web application, in addition to making
all the design decisions and providing all the content for their map, she would not

have continued with the experience.

Eileen: The idea was that we would be more engaged if we did click click,
click. [Eileen makes gestures with her hands like she is typing on a keyboard]

But I think we felt engaged even without click, click, click.
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Jane: Yeah, absolutely. Because you would have lost me [from being part of
the mapping experience] in a heartbeat on that! [engaging directly with the

ArcGIS StoryMap web application]

It is possible that the importance this group assigned to having me serve as a
technology conduit might not have been as key to a different mapping group, one that

represented a younger demographic. The group agreed with this possibility during the

member-check interview.

Heather: Do you think that it [a disinterest in engaging with the map
technology directly] would have been different if you were all, like, 16 and 17
years old?

Sallymearle: Probably.

Jane: Could be. Yeah, that could be different. And again, this goes back to the
population of volunteers you've got. If you had a couple of younger, computer
IT professionals on this volunteer group, they may have wanted to do that.

I'm old. I'm retired. That's not me.

A second key design process | observed in the Ideate design stage involved
participants entering into their physical landscape to confirm that what they were
including on their map was accurate. | referred to as “ground truthing data.” Ground
truthing data was the fourth key design process | observed. Ground truthing was done
formally at the beginning of design session 4 when the group walked the trail
together. It also happened informally, when multiple mapping participants spent time
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between sessions engaging and exploring their landscape in service of their map-
building. This ground truthing process supported participants to engage with their
landscape in new, and my findings suggest, critical ways that aligned with the
perspectives and practices of critical data science. In some instances, engaging
critically with their local landscape allowed participants to find new aspects of
landscape that they had not attended to before, but more commonly, this process
caused participants to discern what important community-held data was not exhibited
in their physical landscape.

This was clearly seen when, in the final design session, Daphne reported on
two aspects of the local environment that she had gone in search of, only to discover
that they were absent. The first was a plaque acknowledging when the trail along the

creek was developed and who in the community championed that development.

Daphne: | thought it [the names of the community members that championed
the trail] was already on a plague somewhere. And | want to ask the town
hall, "*Where is something commemorating when this opened?"
Sallymearle: I agree we should bring it up. There's a great opportunity,
because now we're sending this [the map] to town hall. We can tell them,

"This is missing. Why, why is that missing?**

The second missing landscape feature that Daphne discovered in her ground truthing
efforts was the lack of acknowledgement regarding the origin of the name of the
community sports field and playground that was immediately adjacent to the start of

the trail. The area was widely known locally as Kellam’s Field. On Google Maps it
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was also labeled as Kellam’s Field, so the institutional Google data aligned with the
local knowledge that Daphne held about the landscape. However, when Daphne
engaged critically with the landscape in person, she realized that there was no

acknowledgement of that name materially represented.

Daphne: You know, on the wonderful internet, there's the [deceased
community member’s name] Memorial Recreational Park. There's no sign on
Kellam's Field for this. Which is weird!

Jane: | know.

Eileen: That is weird.

Heather: Who is [deceased community member’s name]?

Daphne: He was a boatman. He had, he lived on his boat right over there
[gesturing out the window at the boat moorings across the creek]. And he
could do anything. And he had a tackle shop. And the land to put the field
there was his land that . . . | think they bought from him, or from his family?
Classy: Or, | thought, it was a part of the estate? That's what somebody

said . . .

Daphne: 1 don't know. But you know, they really need to have a sign up.
And just like everybody getting credit for something, it's fine. I love this. At
Kellam's Field, there's a wonderful plaque, a brass plaque, in honor of [two
married members of the community] from 2002.

Sallymearle: For what?

Jane: They were head of the [local civic organization] for years.
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Daphne: Yes, years.

Sallymearle: So the [local civic organization] put that up?

Jane: Yeah.

Daphne: Yeah, it doesn't give credit to who put it up. But . . . they deserve the
credit, just like [local community member’s name that was involved in the
local conservation group] deserves credit, but we have to go back and say,

how did all this happen to start with!

In this exchange Daphne was surprised, almost affronted, that her understanding of
her local landscape did not align with the reality of what she found when she went out
and looked critically. She expected the person who donated the land for the recreation
field to be publicly acknowledged with a plaque or other material marker, but instead
she found only markers acknowledging other local people that she felt played a much
smaller role in the existence of the field.

The act of mapping is often thought of as collecting data from the landscape to
represent on a map. However, because participants had such a sophisticated
knowledge of the landscape, | found that they rarely discovered something in the
physical area that was unknown to them. For example, when | asked Jane what she
saw that surprised her on the trail walk, she replied, “nothing,” explaining how often
her conservation work brought her into that landscape. | found that within this
community mapping experience, the act of map building instead generally involved
data flowing to the landscape from the design space. This set up an opportunity for
participants to find that the sophisticated knowledge of the landscape they personally

held and relied upon within the design space could be unreliable once they engaged
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with the physical landscape. By ground truthing what they knew, participants found

absences.

Share — (5) Navigate Technology & (6) Institutionalize the Map

The final two key design process | found when answering RQ1, what design
processes do participants engage in when using the ArcGIS StoryMaps web
application to build a local map for a community data resource? | observed within
the Share design stage. These fifth and sixth processes were (5) how participants
navigated technology and (6) how they institutionalized their map.

Within the Share design stage participants navigated their comfort and
engagement with technology while planning and then acting on their plan to
institutionalize their map. Institutionalization was achieved by sharing their map with
town and county authorities and soliciting support. This sixth and final key design
processes of institutionalization also demonstrated how participants envisioned using
their map as a shared evidence base, contributing to my findings for RQ2a, in what
ways do participants envision using their local map as a shared evidence base?

First, 1 will present how navigating technology was a key design process.
While I designed the research space to accommodate community members 16-years-
old and older, my recruitment efforts resulted in a cohort of people self-identifying as
50 years-of-age or older. Within the design sessions, many participants expressed
general hesitation regarding technology use in their daily lives, often in ways that
they associated with being older. Participants also expressed some skepticism

regarding the value of technology to engage public participation. Other participants
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shared that they had been involved with past efforts to engage the public on the trail
by making paper brochures available in trail boxes.

From the first design session, I, in my role of facilitator, had mentioned using
a QR code as a standard strategy for sharing a digital map. To introduce that
technology within the group, | purposely administered the pre-survey digitally and
asked participants to access it via QR code. Everyone was able to complete the survey
using their personal phone, which indicated to me that participants would be able to
navigate a QR code. In session 3, Daphne asked again about the plans for distributing
the finished map and | mentioned using a QR code. My answer prompted Daphne to

ask the group how they felt about QR codes and then share her negative feelings.

Daphne: Who in this room uses QR codes?
Jane: | sort of do.
Eileen: l use italot, but . . . you know, when (unclear audio)

Daphne: I can't stand them.

Daphne’s question and negative stance sparked a discussion within the group in
which different participants drew on their individual assets to share different ways
they had experienced QR codes. In this way, the group collaboratively explored their
feelings about QR code technology. Jane shared that she had been asked by a teacher
whether some of the educational material Jane produced in association with her local

conservation work could be accessed via QR code.
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Jane: | know I have had a few teachers ask me if I could get my booklet
onto a QR code instead of handing out the paper . . .

Daphne: Really!? [Daphne sounds very surprised]

Eileen then shared that, as a pastor, she made QR codes all the time as part of her

professional practice.

Eileen: I'm making, | can make you a QR code in no time. | make them all the
time.

Daphne: You do!? [Daphne sounds amazed]

Eileen: Yeah, because you just go in and make one. Like at church, we're
gonna have a thing on the screen, and so people can QR code to sign up for
something. So then we don't have to hand out stuff. Yeah, it's easy to make

3

cm.

These examples appeared to soften Daphne’s strong negative feelings as she shared,
“Alright, well . . . you're proving Heather's point.” The group conversation then
shifted to the user context that participants wanted to support with their map,
focusing on the likelihood that people would need to access the map from within the

landscape, on the trail.

Jane: | think it's an option. [having a QR code for their map] I think it's an

option. It doesn't necessarily have to be the only thing, obviously.
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Daphne: Well, and if you think about it, you don't go in the woods with
paper and pencil to take notes. You've got your phone if you're in the
woods for safety and everything, taking pictures, so . . .

Eileen: So maybe it makes sense.

Daphne ended the QR code discussion with her observation that there were perhaps

generational differences in how people approached QR code technology.

Daphne: There's just a lot of things in life that | feel people who are closer
to the womb have an interest in . . . in those things . . . than those [closer] to

the tomb. (group laughing)

In this exchange, | found the group leveraged an asset-based co-design
approach. Jane and Eileen both relied on experience acquired through their roles as an
informal educator and a pastor, respectively, to provide the two most compelling
examples of the utility of QR codes. By design session 4, the group had navigated
their concerns about QR code technology and had planned to utilize a QR code for
their map. During session 4, Sallymearle reviewed some of the benefits of QR codes,
highlighting how using a QR code represented a shift in the way the public had been

engaged with previously when on the trail.

Salymearle: If we had a QR code to take them [map users] to these things
[the elements of the map the group have discussed including within the text of

different waypoints], it would be nice. Also, our boxes [the physical boxes
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along the trail that community organizations use to distribute informational
material] have been vandalized, where we had brochures. It's an ongoing
problem. So it would be better to have an electronic. That's what people

like now.

Participants could easily have decided that the best way to distribute their map
was Via paper. This would have necessitated designing their map in such a way that
they could print it out for, perhaps, distribution within the existing trail boxes. This
would have been a valid design choice but would have left many of the affordances of
the online StoryMap format underutilized. Instead, participants worked to
collaboratively navigate their feelings about technology and chose a design that
utilized the inherent value of the online map while supporting a user demographic
(people that like and use QR codes) and context (accessing via phone on the trail).

In the final design session, participants made concrete plans to present their
map to the town council and the mayor as a community asset that should have
institutional support. I refer to this sixth and last key design process as
institutionalizing the map. Participants initially saw their primary map users as the
children of the town, envisioning how a map that combined data about the historical
significance of the landscape with data on the flora and fauna of the area might
complement the ongoing educational role the trail served. As Jane shared, every year
all county 5th grade students, 10- and 11-year-olds, were visiting the trail to learn
about the local natural habitat and oyster conservation. As the design sessions
progressed however, participants began to expand their ideas about who should use

the map. In design session 3, the group made the decision to limit the map to the
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creek area. Daphne was the first to suggest this idea, and included the town as a
potential map user, “It [the map] could just be the Rail Trail. How awesome would
that be! For the town and for kids!

From this point forward, a focus on adult users supplants the previous focus
on children in participant discussions of who might use their map. In the final design
session, participants discussed what would be required to share their map with town
administrators. This discussion started with the surprise and concern Daphne shared
after her ground truthing efforts resulted in discovering unexpected absences within
the landscape. As seen in the earlier section on ground truthing, Daphne and
Sallymearle both expressed a desire to question town administration directly about
the absences. Jane then asked Sallymearle if trying to rectify these absences might be
a task for the nature-focused town committee they both volunteer with. Sallymearle
was enthusiastic about the idea and shared that she felt the nature-focused committee
was a politically neutral source to bring this absence in the landscape to the town

administration’s attention.

Jane: Is this a [nature-focused council committee that Jane and Sallymearle
volunteer with] project? Could that be a [the nature-focused council
committee] project for next year?

Sallymearle: Sure!

Jane: To prop . . . to get those two signs taken care of . . .
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Sallymearle: Yeah, great idea! And we could also have . . . if we could . . .
this, we would need the council and the mayor's approval, but we could have a
ceremony honoring the people who are living. (laughing)

Classy: Yeah. That would be nice.

Daphne: 1 think it would be awesome for [the past mayor].

Sallymearle: I know, | know they would . .. I doubt it. .. I don't know, I
don't think they'd disapprove, the family who [was involved with the local
civic organization]. Although there’s been a lot of controversy lately. But |
don't think so. I think they'd [the town administration] like that, because it's
good PR. But | don't know. There's so many hard feelings with the [town]
council . . . with [the past mayor]. It's so sad. But if it comes from the [the

nature-focused council committee], we're a very neutral party.

Jane and Sallymearle then made a plan to present their data to the town administrator
at their next scheduled meeting. Sallymearle shared the key role this administrator

would play in institutionalizing their map.

Heather: Who is this woman that you're going to be askingto ... ?

Jane: The town administrator.

Daphne: She's the town administrator.

Sallymearle: You'll all have to work with her when we utilize this map. If
it's going to be utilized officially in any way, and shared with the public, we
will need to go through [town administrator’s first name].

Jane: Yeah, she's gonna. ..
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Daphne: Oh, she . . . absolutely.

Heather: And do you think that, that the town's gonna be excited for the map?
Sallymearle: Yeah, I do.

Daphne: It depends if they like what all the [way]points say.

Sallymearle: I think it will be okay, I don't think we have . ..

Jane: We've tried to keep it without any of the current

controversies . . . out of it!

Sallymearle: . ... controversy in the map. Daphne! It's just pictures of us on
the trail . . . (group laughing)

Jane: You just never know what controversy someone is going to pick on
right now.

Daphne: It's small town politics!

Here the group discussed how town officials might be open, or not, to
institutionalizing the data on the community map while they considered potential
politicization. After a collaborative discussion, they decided that they were well
positioned politically, and possessed the needed assets, to ask.

The group also decided to rectify the absent acknowledgement on their map.
They included a waypoint on the final version of their map that acknowledged Mr.
Kellam as the person that donated the land for the sports field. See Figure 13a below.
Kay contributed the historic image of Kellam and Daphne wrote the text. The group
also decided to include a waypoint marking the start of the trail, featuring an image of
the only plaque that existed, the one that recognized the community member that was

instrumental in the conservation group, rather than the past mayor that was
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instrumental in building the trail. However, their waypoint text addressed the absence

of acknowledgement in the landscape by naming the past-mayor’s role. Jane

contributed the image and Daphne wrote the text for that waypoint. See Figure 13b

below.

@ ArcGIS StoryMaps

a.

Buddy Kellam

Kellam Field and Parking for
the Trail

The Lynwood T. Kellam Memorial
Recreational Park (commonly referred to
as "Kellam's Field") is located at 3825
Gordon Stinnett Ave and covers an area of
10.3 acres. It is named after local
businessman and former owner of the
property, Lynwood T. (Buddy) Kellam. This
park is suitable for walking, family
activities, and features sports facilities such
as a baseball and football fields. In
addition to its natural scenery, this park
also has a playgrou X arking lots, and a
restroom.

Eﬂ ArcGIS StoryMaps

Trail Beginning

Plans to utilize part of the Chesapeake
Beach Railway right-of-way for a Rail Trail
began under the mayorship of Gerald W.
Donovan. For more than 20 years,
councilman Bruce Wahl spearheaded the
project collecting the necessary permits
and funding. Mayor Bruce Wahl presided
over the long awaited dedication of the
Chesapeake Beach Rail Trail on September
30, 2011.

Figure 13: Screenshots of the images, titles, and text for the map waypoints of a.

Kellam Field and b. Trail Beginning as they appeared in the final map. Both texts and

titles were written by Daphne. Kay supplied the historic image of Buddy Kellam and
Jane supplied the image of the plaque at the beginning of the trail.

At the conclusion of the mapping experience, it was unclear to me whether

participants would follow through with their ideas of institutionalizing the map,

although, as Daphne stated in session 6, participants felt the mapping experience was

prompting action, “You see what her project [Heather's research] is affecting? Big

change in a small town!
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To ensure the long-term administration of the map, after the conclusion of the
mapping experience | began planning, with the help of the University GIS lab, how
best to transfer map administration to a stable University account. Upon doing the
first of my member check interviews three months after the mapping experience
finished, I learned that my efforts were required. Four of the six participants had
followed through with the session 6 plan and presented their map to town and county
administrators. They had successfully interested the town in the map and convinced
county administration to dedicate $550.00 to buy their map project an ArcGIS
StoryMap license which would allow access to the entire suite of ArcGIS StoryMap
features. Further, Kay, who worked for the county, was authorized to shift some of
her work hours to administer and expand the map.

During the group member check meeting nine months after the mapping
experience, Kay shared she was still working closely with three of the original
participants to expand the map. The group had secured promises from the town and
the county to promote their almost-complete expanded map on the county’s and the
town’s official websites. The group also reported that plans for mapping various
aspects of the town were so appealing to the town council that the council had
authorized the purchase of an ArcGIS StoryMap license for the city administrator.
There were plans for a town official to work in parallel with Kay to build multiple
complementary maps highlighting other aspects of town, such as walkability-focused

local walks.
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Map as a Shared Evidence Base

Understanding the final key design process, institutionalizing the map,
allowed me to answer the first part of my second research question RQ2a, how do
participants envision using a collaboratively designed community map as a shared
evidence base? To enter a community's shared evidence base, a data resource must be
accessible. A central affordance of using ArcGIS StoryMaps was that the resulting
maps would be digital and hosted online, making the maps both accessible and easily
updatable. This affordance also supported an aim of storylistening - to provide a
“rigorous framework through which institutions can properly understand stories'
functions and effects (Dillon & Craig, 2021, p. 2). A public map, hosted by a stable
commercial entity, was easily accessible through an enduring URL and, if the data it
displayed were ever successfully challenged (via the process of continuous evaluation
that is the hallmark of the scientific process) the data could be easily updated by a
map administrator. When I initiated this research, | was not sure that community
mapping participants would embrace these technological features available in ArcGIS
StoryMaps. Nor was it clear to me how participants would approach the idea of map
administration after the mapping project had ended.

As | discussed above, participants originally envisioned the map being used as
a student resource, but as the map took shape and participants began to understand
what it might look like in its final form, they expanded their expectations of the map.
Before this expansion from student users to community users, they were envisioning
the map as a community-based educational resource but not as a way for local data to

enter the community evidence base. When participants expanded their potential users
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to include fellow community members, they were indicating that they envisioned the
map might contain data that was valuable to, and worth, a broader audience.

By the final design session, participants were discussing a possible path for
the map data to enter the community’s shared evidence base through
institutionalization, as | described above. By seeing their map as a valuable
community resource that should potentially be integrated into the institutional civic
fabric of the town and the county, and then acting on their belief with tenacity and
success, the group not only envisioned, but demonstrated, a viable path for how local

landscape data might enter a community’s shared evidence base.

Climate Change in the Design Space

In the second part of my second research question (RQ2b) I explicitly asked
how a local map operating as a shared evidence base might equitably build
community resilience to climate change: In what ways do participants envision using
their local map to equitably build community resilience to climate change in their
community? Participants did not choose to include, within their map, any waypoints
that explicitly discussed climate change. So the answer to RQ2b, according to my
analysis, was that participants did not envision using their local map to build
community resilience to climate change. To better understand why this was, |
generated a third research question after completing my initial analysis, RQ3: how did
participants approach the idea of local climate change data within the process of
design?

In the first design session, | shared with participants how I designed this

project to center my belief that everyone held valuable data about their local
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landscape and climate. | explained how | wanted to explore with participants if
collaboratively building a map might support local community members in sharing
personally held data and emphasized that | was particularly interested in how
residents might be noticing how their local climate had been changing. I also tried to
make clear that | understood that not everyone within the community, or within the
group, might be completely accepting of the idea of climate change. | emphasized
that this was an acceptable and valid stance within this space. Participants expressed a
sense of relief upon hearing this, along with a strongly expressed disinterest in talking
explicitly about climate, both within the group to each other, and outside of the group
to their family, friends, and neighbors. The neutrality of the space was subsequently
challenged by Eileen in session 2 when she filled out the initial climate attitude

Survey:

Eileen: Are you going to judge me with my answers? [to the climate
attitudinal survey she was completing on her phone]

Heather: No, no judgment.

Eileen: | just didn't know if like, if you want us to be certain persuasion on
things?

Heather: No.

Eileen: So you don’t care?

Heather: No not at all. No, | do not care. No. Not at all.

Eileen, as indicated by her responses to the climate attitude survey, was the
participant most skeptical of climate change, although not any more skeptical than
52% of her fellow Americans. Despite the group’s hesitancy to engage in discussions

of climate change observed in that first design session, my analysis demonstrated that
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participants often brought up climate-related topics in explicit and implicit ways
throughout the design experience. It was clear that participants understood that | had a
particular interest in climate and responded by making a particular effort to bring
climate-related knowledge to the group. For example, in design session 2, Kay stated
that she went through the historical material she had access to with a particular eye
toward finding weather-related events (e.g., pictures that showed snow and ice
storms). My analysis demonstrated that the group discussions sparked by these
climate-related materials involved landscape conditions related to climate change. For
example, in response to historic papers and photos Kay brought into the session, the

group engaged in a conversation about if and how the bay froze.

Sallymearle: Here's a snow picture. [pointing to a black and white
photograph that looks to have been taken at least 60 years ago]

Kay: This is the only one of ice on the bay. That's the only reason . . . it's not
a great picture, but it was ice on the bay. And I thought it was a little . . .
because I've never seen, I've been here 21 years - I've never seen ice on the
Bay.

Heather: Has anyone seen ice on the bay?

Sallymearle: Yeah. [Daphne is also nodding yes]

Heather: Did it look like that?

Daphne: That's more than | ever saw there. If | saw it, it was because the

boats were kinda iced in.
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This discussion implicitly centered climate change. The increasing absence of ice on
the bay in recent winters is the result of a warming climate. The group did not
approach the discussion from that framing, however. Instead, a great deal of ice on
the bay was treated as a historical weather event that still happened, if in a diminished
way, in modern times. The discussion of climate change-caused events without
explicitly framing them as deriving from climate change, much less anthropogenic
climate change, was a strong theme throughout my analysis of the design session
discussions. | found this avoidance when I analyzed the kinds of personally held local
knowledge that participants brought into the design space, such as their experiences
with the bay freezing, and | also saw it when | analyzed the institutionally held local
knowledge that participants brought into the design space.

There were three institutional data sources brought into the design space that
focused on local effects to the landscape resulting from climate change: The town’s
Coastal Resiliency Plan, a draft of which | brought to the group, a YouTube video of
a well-known and well-respected resident giving a community lecture sponsored by
an area historical museum entitled “Sinking Lands and Rising Seas” shared by
Daphne, and a recently published book by James L. Foster, a local resident and

hydrological scientist for NASA, entitled Icy Winters on the Chesapeake Bay, A

History. Daphne brought a physical copy of Foster’s book to share in the design
space. All these data sources engaged directly with the effects of climate change, and
after careful analysis, | found that they all, by and large, presented a scientifically
accurate recounting of the rising waters, increased flooding, sinking lands, and

warming climate that was the direct result of anthropogenic climate change. |
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confirmed my analysis by asking a climate scientist associated with the Smithsonian’s
National Museum of Natural History to review the scientific claims (R. Barclay,
personal communication, June 16, 2024). While basically accurate scientific data is
conveyed within these institutional sources, none of these three data sources mention
climate change in a direct way.

The town has both a Coastal Resiliency Task Force and a Coastal Resiliency
Steering Committee. Together these entities drafted the town’s Community
Resiliency Plan, which the town adopted at the end of 2023. “Community resiliency”
is a term that has been popularized in civic spaces in part to avoid the politicized
language of climate change while encompassing local government actions that
include responses to climate change challenges (Wardekker, 2022). | found the word
climate appeared four times in the town’s 54-page plan. Two of these appearances
were in footnoted references. The other two instances were in the text. Both text
instances resulted from referencing information from the “[State] Commission on
Climate Change.” Despite writing a plan to coordinate “a long-term approach to
becoming more resilient to the effects of rising water levels and the flooding
associated with it” (The Town, 2023, p. 6), the authors of the plan managed to

meticulously avoid using the phrase “climate change.” See Figure 14 below.
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o Global sea level rise is related to the release of carbon dioxide emissions into the
atmosphere, the resulting warming of the oceans, and melting of glaciers and polar ice
sheets’. It is an ongoing phenomenon and is projected to continue well beyond 2100. The
combination of global sea level rise and land subsidence in coastal Maryland has raised
mean high tide in the Chesapeake Bay. Historic tracking at the tide gauge at Solomon’s
Island records an increase of about 0.15 inches per year, or 1 foot of rise, between 1937 and
2019. Sea level rise is accelerating, and current projections indicate the Town should plan for
the Bay to rise another 2.4 feet by 2050*-that is, the Bay at Chesapeake Beach would be 2.4
feet, or 28.8 inches, higher than it was in 2000.

Over the very long term, the rise of the Bay is projected to largely reclaim much of Town's low

= d lying areas built on and around tidal wetlands. In so doing the remaining marshes that so
g define the Town's natural setting are projected to increasingly become open water at their
o} lower elevations, and at higher elevations, to continue to migrate into developed places
foa) With the passage of time more and more of the Town will become vulnerable to flooding
® With higher water levels in the Bay, future storm surges will arrive at the Town's shoreline feet
X h g above their predecessors and logically bring more water and hazard potential. A rising Bay
8 = will place a larger area of Chesapeake Beach at risk, including existing neighborhoods,
a m - housing complexes, cultural and recreational assets, and essential infrastructure.
© %)

b= o . N .
8 o The purpose of this Plan is to provide a coordinated and long-term
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Figure 14: a. The title page of the 2023 Town Coastal Resiliency Plan and b. the
language used to introduce the local challenge of sea level rise within the “General
Context and Purpose” section, page 6.

| found that the lecture recorded on YouTube and the book on the history of
ice in the bay were similarly careful to avoid naming climate change. The lecturer
never attributed any climate changes to anthropogenic actions. Foster, the author of
the book about ice on the bay, had one entry for climate change in the index. This
referenced an acknowledgement that sinking islands and flooded estuaries in the bay
are “a natural occurrence” continuing, “Nonetheless, their shrinking has likely been
accelerated by rising sea levels associated with climate change” (Foster, 2021, p.46).
At the conclusion of his book, in a section entitled “The Years Ahead,” Foster was
careful to highlight the cold winters represented in the temperature data he presented
(data up to 2014) but minimized in his discussion the overall warming trend the data
demonstrated. He ended his book with this sentence, “For the reasons stated above, it

would be reasonable to prognosticate that at least one epic icy winter will be observed

on the Chesapeake Bay by the year 2100” (Foster, 2021, p.168). Climate change
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accelerates extremes, and so it is possible that the Chesapeake Bay may, in the future,
experience an extremely cold winter, however Foster’s framing is disingenuous and
misleading. If the bay is going to freeze in the future it will be because of the
extremes brought on by climate change, untethered to how the climate would be
functioning without the influence of anthropogenic climate change (R. Barclay,
personal communication, June 16, 2024).

Participants were highly engaged with the institutional climate data sources
that were shared within the design space. Daphne, who found the “Sinking Lands and
Rising Seas” lecture and shared a synopsis of it with the group, exclaimed, “I'm
telling you, I learned stuff every minute that he spoke!” However, it is clear that local
government officials and trusted local scientists were telegraphing much more than
local climate data. By working so hard to avoid mentioning the term climate change,
the institutions of the town were telegraphing that climate change was a term that was
not spoken within polite company. As demonstrated by the Yale Climate Survey
(Marlon et al., 2020), people are increasingly avoiding conversations about climate
change. The term resilience has increasingly been used in place of climate change. |
had not expected to find this avoidance so specifically entrenched within the local
institutional data sources participants brought into the community mapping design
space. Resilience as an associated idea within climate change is well established
(Leichenko, 2011), but my reading of the literature had not prepared me to expect so

many local institutional sources to avoid the term climate change so completely.
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Discussion

Looking across my findings, my research has implications for how
storylistening might be supported when designing a data resource for a community,
for how critical data science might be leveraged when supporting residents to reassess
their landscapes in ways that can promote equity and justice, and for how residents
might be supported to see how the changes within their local landscape reflect
broader changes to global systems. For RQ1, what design processes do participants
engage in when using the ArcGIS StoryMaps web application to build a local map for
a community data resource? | found that there were six key processes that
participants engaged with when building the ArcGIS StoryMap. While participants
might have expressed some hesitancy to use certain types of technology in their lives,
as a group they discerned value in the online features of the map and the
technological map distribution methods that online maps allowed. Despite me, as the
facilitator, being tasked by the participants to act as a technology conduit, | found that
the ArcGIS StoryMap structure supported engaged, collaborative map-building that
fostered participant feelings of agency, pride, and ownership toward the map.

A new understanding of what the landscape was silent about, or even what
absences might indicate about purposeful erasure, compelled the group to plan for
collective community-based action to address these absences. This production of
actionable data indicated that a local map collectively designed by community
members might be able to influence the community's shared evidence base. This
finding spoke to RQ2, in what ways do participants (a) envision using their local map

as a shared evidence base to (b) equitably build community resilience to climate
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change in their community? A second indication of interaction with a shared evidence
base involved the participants’ choice to include multiple points of view on their map,
including more-than-human points of view. Capturing points of view that are
otherwise not deeply instantiated in the community had the potential to influence a
shared evidence base through alignment with the practices and theory of
storylistening. Participant efforts to institutionalize the map by sharing it with the
town governance officials also indicated that both the process of map building and the
resulting map might be able to influence the local evidence base.

These participant actions also pointed to ways that map building and the final
map might uphold equity within the local community. The instances of absence the
group recognized involved a lack of civic recognition in the form of signs or plaques
for community service engaged in by fellow community members. Demonstrating
concern about the lack of fairness this absence embodied, participants made concrete
plans during the final design session to rectify these absences. Equity was also
explicitly discussed during the design of a map waypoint recognizing the role the
native Piscataway people played in the mapped landscape.

| designed this collaborative mapping experience to investigate how map-
building might support local landscape, but also particularly local climate knowledge.
| found that participants talked about local climate knowledge throughout the design
experience in both implicit and explicit ways. For example, during the discussion of
ice on the bay, participants shared that while some had personally seen ice on the bay,
no one had ever personally seen as much ice as was depicted in the historical photos.

This conversation was implicitly about climate change. Despite these discussions of
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local climate within the design sessions, participants avoided including explicit
climate-related knowledge on their map. This finding encouraged me to develop a
third research question to begin to understand this avoidance. In answering RQ3, how
did participants approach the idea of local climate change data within the processes
of design? | found that avoidance of the term, although not the ideas, of climate
change were socio-culturally embedded within the local area and that participant

avoidance was therefore reflecting a cultural norm.

Storylistening

| found that three of the six identified key processes used to collaboratively
build a community map in ArcGIS StoryMaps were aligned with the theories and
practices of storylistening: (1) sharing storied data in a safe enough space, (2)
representing multiple points of view, and (6) institutionalizing the map. See Figure 4
on pages 15 and 48. Before completing this research, it was not clear to me how
participants would choose to bring local knowledge into the design space. | found that
knowledge overwhelmingly entered the design space through participant stories. The
process of designing a local map using ArcGIS StoryMaps supported participants to
naturally, almost intuitively, engage with local knowledge through story. | found that,
as the facilitator, I rarely prompted participants for stories.

Storylistening emphasized the importance of engaging with story, not to hear
what is most loudly said or to hear what the most people are saying, but to collect and
curate differing points of view (Dillon & Craig, 2021). | had hoped to recruit
members of various ages and backgrounds to my community mapping experience.

Instead, | recruited a group that, in many ways, seemed similar, in that they were all
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women, White, and older. See Table 1 on pages 22 and 65. While this recruitment
outcome was not what I had envisioned or hoped for, | found that it allowed me to
explore how the design space operated as safe-enough for people to share knowledge
and values in a way that they might not have if their fellow participants were not so
outwardly similar. Diversity has been seen to create robust designs, but my findings
point to the potential value in more monolithic map building groups. If | think of
building this initial map as only the first step at the beginning of an iterative design
process, a process that would include building multiple maps or engaging multiple
groups to critique, challenge, or expand the first map, then a diversity of viewpoints
remains a realistic goal. Through multiple interactions of engagement across the
breadth of a community, residents representing diversity in age, gender, race, and
socioeconomic status, but also diversity of many other points of view, could be
convened. This framing makes the community map created during this research the
first iteration of a tool with potential to become a diverse and rich accounting of the
entire community’s knowledge and values.

A diverse and rich accounting of a community's knowledge and values is
recognized in storylistening as convening differing points of view. At first glance, my
six participants might not have been expected to contribute a wide variety of
viewpoints. | found, however, that within this collaborative mapping experience, the
six participants represented or advocated for many different points of view. That so
many points of view entered the design space supported the idea that a mapping

group that might appear, at first glance, to be very similar, might not be monolithic.
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My analysis also indicated that while all participants were able to contribute
valuable knowledge and community-held points of view, a high level of integration
within the community, often conflated with living in the area a very long time,
became a privileged condition within the group. This finding pointed to a challenge
that facilitators must navigate - participant points of view othered by the group may
not be given space. Storylistening emphasized the importance of convening not just
the most common or loudest point of view. In exchanges highlighting the hostility
long-term residents of the area could show to newer residents and locally focused
residents could show toward residents that commute outside of the town, a second
danger was illustrated. When working to convene diverse points of view, a participant
may minimize their own perspective if they perceive them to be less valued.

In this particular mapping experience, participants shared a similar socio-
cultural worldview, and with few exceptions, which | detail in Paper 2 when
knowledge in the design space was challenged or transformed, that worldview was
not challenged. Giving a group a safe enough space to explore differences could be a
valuable practice that supports the goals of storylistening. It may be wise to initially
explore different subgroupings within a community to allow participants a
comfortable space to express uncommon or controversial points of view before
convening a larger group of residents. This idea was implicitly recognized by the
participants, who felt the map very much reflected their knowledge and interests. If
different people had participated in the mapping experience, they very well may have

produced a different map.
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When engaging in storylistening, the ultimate goal is to speak to a shared
evidence base. In this project, participants demonstrated that institutionalization of the
map was a viable path to accomplish this. I had anticipated the need to institutionalize
the completed community map to some extent. The ArcGIS StoryMap web
application would keep the map accessible, a major advantage to using an existing,
professionally maintained platform. However, for the map to keep growing, or at least
for it to reflect current landscape conditions, which could easily change, it was
important that the map not only be accessible but also update-able. To create a local
data resource that was useful for local decision makers, such as mayors or town
councils when they make consequential local governance decisions, the most basic
requirement was that the data on the map remain current.

For this research study my steps toward a base level of institutionalization
proved unnecessary. Participants took up the task of institutionalizing the map with
more enthusiasm and success than | anticipated. | am not, however, convinced that
this research outcome is reliable. The participants I recruited were highly vertically
integrated within their community. They were therefore well placed to present the
map to the area’s institutions in a politically astute manner and to have their ideas and
requests listened to and taken up. However, rural communities are small, and it is not
uncommon for residents to personally know their local government officials, so it is
possible that the general rural context of my research, and not just my particular
participants, supported institutionalization.

A second unexpected finding was the amount of local institutional data

participants accessed and shared within the design space. The three institutional data
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sources | carefully analyzed all provided paths for residents to engage with locally
focused climate data and therefore all three could potentially contribute to mitigating
the resolution problem seen in big data climate models (Shepherd & Sobel, 2020).

My findings successfully place the practices and theory of storylistening
within a new community-based context. Community-based education supported
storied sharing of local knowledge that convened a diversity of points of view,
including more than human points of view. Community-based education, when
centered on a tool like a map, was seen to position the data for entering a

community’s shared evidence base.

Critical Data Science

| found two of the six identified key processes used to collaboratively build a
community map in ArcGIS StoryMaps indicated methods to engage participants in
critical data science practices in the context of their local landscapes: (3) providing
waypoint data and (4) ground truthing waypoint data. See Figure 4 on pages 15 and
48.

Participants contributed all the data required for all 17 waypoints included on
the map. However, participants demonstrated a strong disinterest in engaging with
ArcGIS StoryMaps to directly place that waypoint data into the application. Instead,
participants asked me to assume the role of technology facilitator. By taking on the
role of technology conduit, | freed participants from the demands of new technology
(e.g., engaging with the ArcGIS StoryMap web application), allowing participants to
focus solely on generating waypoint content. Participants were able to focus

creatively and critically, with expressiveness and generativeness, on their personally
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held and community held knowledge and the process of storying that knowledge. In
this way, the design of the experience supported critical data practices as participants
explored more freely what local knowledge might be thought of as data, as well as
how storying that local knowledge could be a valid approach to data collection.

Data typically flows from the landscape onto a map, in that people enter the
landscape to observe physical features and then represent those features on a map. In
this map building experience, data generally flowed in the opposite direction. Local
knowledge was brought into the design space, and, after working to reach a collective
understanding about that knowledge, the group decided whether to include it in the
map. Because knowledge was flowing onto the map from sources other than the
landscape itself, it was necessary for participants to undergo a process of ground
truthing. Ground truthing was used by participants to confirm that what they were
including on their map was accurate. | observed participants engaged in ground
truthing more often than | expected. | also found that the ground truthing process
generated rich opportunities for participants to engage with their landscape critically.

I had originally designed the mapping experience without a ground truthing
opportunity, however participants were enthusiastic to include a landscape walk at the
beginning of design session 4. Participants also reported engaging in ground truthing
independently between design sessions. Jane went on multiple walks in the immediate
area of the creek between sessions looking for possible waypoint images, while
Daphne reported driving the back roads along the creek to explore the nearby area.
Daphne also made plans with Kay on the trail walk to do more exploring together. |

found that these independent ground truthing efforts elicited the most critical
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exploration of landscape as participants engaged with the local landscape in new and
critical ways. Participants found aspects of the landscape they didn’t realize were
there. They also discovered aspects of the landscape that they assumed were present
but were, in reality, absent. | found that it was discovering these absences that
primarily drove the group’s planning for action, as participants applied their ground
truthed insights to both the design of the map, as they added the acknowledgements
that they found missing, and to their planning for approaching the town’s institutions
in ways that would generate the most success while sidestepping political tension. In
this way, participants demonstrated a critical data science practice of using the map
data to drive real-world decisions. This practice was demonstrated in the work
conceptualizing critical data science by Clegg et al. (2022). The map also served as a
generative expression of the goals of asset-based design, as the group was able to
make real the acknowledgement they discovered was missing in the landscape. They
were able to create a collaborative vision of a realistic future that they are now in the
process of realizing.

Interestingly, both examples of absence | presented involved participants
approaching absent data as political and potentially polarizing. | had anticipated that
data associated with climate change would be viewed politically and saw that climate
change data was not included on the map. However, local political actions and
acknowledgement for those actions were also viewed by the group as politically
sensitive and potentially polarizing. This demonstrated a challenge for facilitation. I,
out of necessity, had adopted an outsider perspective. From this perspective | could

not know the context of local political factions and tensions and therefore could not
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understand the potential for politicization and polarization the community-based
information might hold. I can anticipate this lack of understanding of context leading
to two challenges. As a facilitator, I might not be able to recognize when a participant
could be sharing politically sensitive or polarizing knowledge. I also may not
recognize how bias may be operating within the knowledge that is being shared.

My findings demonstrated a new context for applying critical data science. |
demonstrated that map building was a generative process that supported critical
engagement with landscape in ways that could surface what data was present in the
landscape and what data might be missing from the landscape. However, before a
community map can mitigate the resolution and bias concerns of institutional climate
models, there remain challenges to navigate involving overcoming community-based

climate change avoidance.

Climate Change Avoidance

To mitigate the problem of resolution within big data climate models,
residents must be willing to name climate change. | understand the impulse among
local institutions and scientists engaging with potentially skeptical residents to avoid
naming climate change and instead use a more imprecise term like resiliency. And, of
course, in many cases, the consequences and challenges of climate change are the
same whether someone names the consequences as relating to resilience or climate
change. But by working so hard to avoid mentioning climate change, the institutions
and the residents of an area cut themselves off from engagement with institutions that

are naming climate change. Without this engagement, the shared benefits of
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providing the top-down predictive climate modeling with a bottom-up accuracy
check, to investigate bias or mitigate resolution problems, is much more challenging.
My findings indicate that the avoidance to name climate change and therefore
engage easily with local institutional data that was naming climate change was a more
stymying force than the difficulty in accessing local climate change data or the
complexity of the climate data that participants shared in the design space. | did not
find any evidence to support the idea that my participant’s engagement with local
climate data would have been increased by easier access to the local data or
simplified local data. Participants found a variety of local climate data to bring into

the design space and engaged easily with its complexity.

Conclusion

My efforts to design an experience to support community members to
collaboratively co-design an educational data tool, in this case a map, for a narrow,
local user profile, were inconsistent with the current calls for developing an ever-
broader user base for scientific data (Guldi, 2021). Engaging local climate data with
little accommodation for data simplification was also contrary to many current calls
for data simplification. My research did align with calls to democratize data
collection, although my research design of using critical data science to expand on the
ideas of what local valuable data can be and who holds that valuable data is a new
contribution to community-centered science education. By building upon a tradition
of place-based community education and focusing on the cognitive value of story to

convene points of view, my research forwards the ideas of storylistening within a new
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context of community-based education and presents a path for institutionalizing
locally held data for the benefit of local decision makers.

| found that the ArcGIS StoryMap web application was a valuable tool for
answering my research questions. Participants quickly overcame any uncertainty
around map terminology or wayfinding strategies and despite participants choosing to
not engage directly with the ArcGIS StoryMap application, | found that the simplicity
of the StoryMap user interface supported participants to feel agency, pride, and
ownership of their map. My findings indicated that participants also appreciated the
low floor of the application, exemplified by the ease in which they were able to
ignore much of the ArcGIS infrastructure for embedding multiple ArcGIS maps, or
layers of ArcGIS maps, into a scrolling narrative, to instead direct the creation of a
single layer map with waypoints containing a geographic location, title, descriptive
text, and accompanying image.

While participant disinterest may have been based, in part, on general
technology hesitation, my findings indicated that it was primarily the result of not
wanting to add further tasks to, what participants perceived as, an already packed
design experience. My role as a technology conduit created a weak translational
distance but did not appear to hinder participants in clearly understanding how map
waypoints were constructed, nor did it impact the strong sense of agency participants
exhibited while designing the map or the strong sense of pride and ownership they
reported holding for the finished map. My findings further indicate that the
collaborative nature of the design experience allowed participants to overcome what

technology hesitation they may have harbored to embrace the technology affordances
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of the online ArcGIS StoryMap, represented by the group discussions centered on the
affordances of using a QR code to distribute the map. | propose that the place-
focused, local use of ArcGIS StoryMaps within community learning and engagement
reported here has broad applications for sharing community data and embodying local
points of view in ways that can influence the local evidence base used in civic
decision making.

The avoidance that participants demonstrated when | asked them to explicitly
engage with climate change ideas on their map was aligned broadly with climate
communication research. However, | found that avoidance was embedded within the
culture of the town, as demonstrated by the lack of the use of the term climate change
in the institutional data sources that participants brought into the design space. My
efforts to present institutional climate data, whether through the town resiliency plan
or ArcGIS map layers, appeared insufficient to overcome the culturally embedded
avoidance. My findings indicate that new design methods need to be explored that
take the power of socio-culturally embedded climate change avoidance into account. |
suspect that for this group of participants, who were only slightly skeptical of local
climate change, the avoidance | observed might be almost entirely based in local
socio-cultural norms. Had I more carefully scaffolded the introduction of locally
focused institutional data, working to better highlight the connections between the
broad systemic challenges of global climate change and how those challenges are
being reflected within the local landscape, participants might have been more willing

to explicitly engage with discussions of local climate challenges.
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Participants were seen to exhibit high levels of positive engagement
throughout the six design sessions as they interacted with their local landscape in new
and profound ways. One way this engagement manifested was through the action of
ground truthing. Ground truthing resulted in the group acquiring new understandings
of what the landscape was silent about. What absence might indicate about purposeful
erasure compelled the group to plan for collective, community-based action to
address the absences. This production of actionable data indicates that a
collaboratively built local map may be able to influence the community's shared
evidence base.

By the final design session, participants had made concrete plans to carry out
the process of institutionalizing the map. Within nine months after the end of the map
design sessions, a subgroup of participants had succeeded in acquiring local
institutional support for their map. This smooth transition from the map being a
research design product to the map being an institutional asset was surprising. From
the earliest design sessions, | facilitated discussions about the importance of
administration to keep a community data resource viable. | highlighted the danger of
broken links and out of date information to a positive user experience while
discussing the value of using established software, like ArcGIS StoryMaps, which
was continually updated by a professional third party. Despite this facilitation, |
expected that administration of the map past the conclusion of the design sessions
would present a challenge and had worked with the staff at the university’s GIS lab,
as well as university faculty that held stable positions at the university, to brainstorm

how the map might be administered through a university account while allowing
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participants access to update it if they desired. Ultimately, this preparation was not
required as participants self-organized to embed the map into their local institutions.

Within design, my findings indicated that participants might be better served
by more automation within the ArcGIS web application, for example, an in-
application path to easily transition a dropped pin in a landscape to a waypoint on the
map. In this work, | used the free version of ArcGIS StoryMaps, as this version
aligned with community-based work that may have limited funding. Participants
indicated that added functionality, especially the ability to embed hyperlinks in the
waypoint text, available behind the application paywall, would have been a valuable
design option. | would therefore encourage ERSI, given the community-based focus
of the StoryMap web application, to rethink limiting that particular functionality to
paid license holders.

The data needed by community decision-makers in the face of climate change
challenges includes information about the scope of the challenges their communities
may face, challenges like worsening air quality from smoke and dust or increased
infrastructure vulnerability from greater fire, flood (from sea-level rise or extreme
rain events), wind (from more volatile storm events), and heat. Data that speaks to
who in the local community might be most vulnerable and in need of support is also
required. However, hyper-local data that speaks to a very specific geographic location
or individual currently has limitations of bias and resolution. The inequity that results
from dataset biases and difficulty with access can make institutional climate data very
hard for individuals and communities to use effectively, especially if, as in the case of

many rural areas, the individuals or communities are under-resourced. In this research
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| aimed to address these challenges through a community-based approach utilizing
mapping. | propose that the place-focused, local use of ArcGIS StoryMaps within
community learning and engagement reported here has broad applications for sharing
community data and visualizing local points of view in ways that can influence the

local evidence base used in civic decision making.

132



Chapter 4: Paper 2. Local Landscapes Reflecting Broader
Systemic Challenges: Developing an evidentiary landscape
learning framework

After decades of climate education efforts, just over half of adults in the
United States reported that global climate change was a threat to the county in 2022.
Community-based climate education researchers have responded to this climate
skepticism by exploring novel climate literacy approaches, but these are rarely
designed to be de-politicized, an essential characteristic when educating in politized
spaces. In my design-based research, | brought rural community members together to
collaboratively build a map of their shared local landscape. Using the perspectives
and practices of critical data science, | first designed, and then facilitated, a mapping
experience that aimed to value participant knowledge of local landscape and climate
as highly as institutionally held local data. | was guided by the practices and theory of
storylistening to understand how collaboratively mapping a local landscape feature
might support rural community members to understand how local and beyond local
socio-cultural values and systems were physically embodied in their local landscape
and climate and then how that understanding might influence local decision making. |
found that my six participants, over a total of six design sessions, highly valued both
their, and their community’s, local knowledge. They worked to collaboratively create
a shared understanding of this knowledge as the knowledge was expanded,
challenged, or worked to transform group understanding. Participants’ shared
understanding was then positioned as credible data that might be included on a local
map and eventually used to engage a shared evidence base. | present the knowledge

learning and knowledge sharing components | found within a frame | am calling
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Evidentiary Landscape Learning, or the ELL framework. The ELL framework,
developed primarily from my qualitative analysis of design session transcripts,
introduces a new community-based context for exploring the value of critical data
science in community-based learning, while outlining a way for data to serve a

foundational role in adult-focused climate change educational efforts.

Introduction

An observable trend in climate change education is movement away from
educational efforts that emphasize climate data and towards efforts that include
science investigation and understanding but emphasize climate communication and
action. These types of educational and engagement efforts have broadly been termed
climate literacy. The shift towards climate literacy reflects, in part, the challenges
climate education has failed to successfully navigate as mistrust of science, and the
politicization of climate knowledge, have grown. As seen in Figure 15 below, trends
in climate change have been driven by politicization, even as the effects of climate
change have become stronger and more visible (Lee et al., 2023). The 2022 Pew
Survey on global attitudes found that 54% of Americans thought of climate change as
a major threat (Tyson et al., 2023). This number has dropped from a high of 59% in

2018 (Tyson et al., 2023).
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Figure 15: Results from the Pew Research Center’s Spring 2022 Global Attitudes
Survey regarding American views of climate change (Tyson et al., 2023). The
responses represent the percentage of U.S. adults that report that global climate
change is a major threat to the country.

Climate change skepticism is complex. A person may believe climate change
is happening but not that the cause is anthropogenic. They may believe most scientists
think climate change is happening but feel that their landscape will not be affected, or
they may believe that they will not see challenges to themselves from climate change
within their lifetimes (Marlon et al., 2020). This complexity has inspired a shift
toward recognizing that climate change knowledge must be viewed as a “complex,
multidimensional, and dynamic system, rather than a bulk of climate science facts and
concepts” (Kolenaty et al., 2022, p. 10365). | believe that people never stop learning
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(Vygotsky, 1978), therefore, | strongly feel that it is possible to reverse attitudes on
climate change. A place to start is within communities. While the majority of climate
change education research has happened in the context of formal schooling, adults
drive climate policy and the resistance to climate policy. It is essential that climate
change education efforts enter adult-focused community spaces to engage adult
learners. As climate change becomes increasingly politicized, however, climate
literacy efforts that focus on communication and action may not be well aligned with
educating skeptical communities.

Despite the foundational need to pay attention to how adults understand
climate change, adult-focused, community-based climate change education is scant.
Given that the challenges of climate change are emergent and ever shifting, it is
essential that adult learners are presented with opportunities “to perceive social,
political and economic contradictions, and to take action against the oppressive
elements of reality” (Freire, 1996, p. 18) but how those opportunities are designed,
given the challenges of a politized context, are of paramount concern. Climate
literacy efforts, primarily developed for and within formal school spaces, generally
assume a foundational knowledge of “climate science facts and concepts” (Kolenaty
etal., 2022, p. 10365). Because of the climate change skepticism held by many U.S.
adults, assuming this sort of foundation may not be generative within adult-focused
community learning spaces. | believe we must instead explore community-based
climate education strategies that can provide the foundational knowledge of “climate
science facts and concepts” (Kolenaty et al., 2022, p. 10365) in a novel, de-politized

manner.
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People everywhere hold deep understandings of their local landscape and
climate. For folks in rural communities that may have multi-generational associations
with a local landscape, and close economic and cultural ties to land, this can be
especially true. In my research, | brought rural community members together to
collaboratively build a map of their shared local landscape. | used ArcGIS StoryMaps
as a hyper-local, place-based design tool to explore how mapping might work to
ground a learning space. Using the perspectives and practices of critical data science
(Kitchin & Lauriault, 2014; Matuk et al., 2020; Wilkerson & Polman, 2020; Clegg et
al., 2022), | first designed, and then facilitated, a mapping experience that aimed to
capture participant knowledge of local landscape and climate and to explore how this
community-held data might be as highly valued as institutionally held local landscape
and climate data. | then relied on the practices and theories of storylistening (Dillon
and Craig, 2021) to understand how participants’ shared understanding was
positioned as credible data that might be included on a local map and eventually
engaged with via a community’s shared community evidence base.

In this, Paper 2 of my dissertation, | present my analysis regarding how my
design-based research study promoted critical data literacy in the context of a place-
based, local mapping experience in a rural community. | explain how collaboratively
mapping a local landscape feature supported rural community members to
understand, or not, how local and beyond local socio-cultural values and systems
were physically embodied in their local landscape and climate. My research answers

the following three questions:
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RQ1: How, if at all, does engaging in critical data practices and with critical
data perspectives invite expanded notions of the (a) production, (b) sharing,
and (c) consumption of local knowledge or data?

RQ2: How does building an online, local data resource provide, or not,

opportunities for participants to build upon (a. within the group) or share (b.

with people outside the group) local understanding?

RQ3: How do participants’ beliefs and practices around global and local

landscape and climate knowledge intersect with, or challenge, what they

recognize as their community’s shared evidence base?

In answering RQ1, | found that participants utilized critical data perspectives
and processes in three ways: to allow for confidence in local data, to critique local
data, and to provide a collaborative pathway for group understanding. Critical data
perspectives supported participants to understand and be confident in the idea that
they, themselves, either held, or had access to, valuable knowledge about their local
landscape and climate. Critical data practices encouraged participants to freely
critique local institutional data sources, and finally, critical data perspectives
supported participant engagement with local knowledge to produce three outcomes:
participants expanded local knowledge, they challenged local knowledge, and they
underwent a change process as local knowledge transformed their previous
understanding.

| found for RQ2a that in-group participant understanding could be achieved
only once the group had collaboratively expanded, challenged, and possibly been

transformed through their engagement with local knowledge. Further, | found that
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this collaborative understanding was necessary before the mapping group was
confident enough to consider their understanding credible enough to function as data
on their map. To answer RQ2b, | found once this positioning of local knowledge as
data on the map was achieved, there was a clear pathway for local data able to be
shared with people outside of the group. Finally, I considered how credible local data
could enter the community’s shared evidence base to answer RQ3. | found that shared
understanding, if determined to be credible, was positioned to enter the community’s
shared evidence base through two pathways, indirectly via the map and directly from
the design space. | visualized how knowledge entered the design space, how
participants engaged with that knowledge to produce collaborative understanding, and
how that understanding was then determined credible enough for inclusion onto their
map, and potentially for integration into the community’s shared evidence base, in

Figure 5 on page 18 and reproduced below.

The Community Mapping Design Space
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Figure 5: The Evidentiary Landscape Learning Framework, or ELL. Knowledge
entered the community mapping design space as local socio-cultural knowledge or
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institutional knowledge and data (RQ1). Participants build in-group understanding by
expanding, challenging, and transforming the local knowledge (RQ2a). Participants
shared understanding outside of the group by providing a collaborative path to
considering their understanding credible enough to include on their map (RQ2b).

It was this community held data that had the potential to enter the community's shared
evidence base (RQ3).

In crafting RQ3, I explicitly linked the shared evidence base to the context of
landscape and climate knowledge. While the community mapping group brought both
landscape and climate knowledge into the design space, my analysis indicated that
participants struggled to engage with climate knowledge in a way that led to
collective understanding. This challenge of turning local climate knowledge into
shared understanding stymied climate related data from entering the map and,
subsequently, the community’s shared evidence base. Therefore, my answer to RQ3
in the context of landscape and climate knowledge is; while participants were able to
collaboratively produce group understanding when engaging with local landscape
knowledge, and therefore landscape understanding was able to enter the map and
potentially the community’s shared evidence base, this was not true for local climate
knowledge.

In this finding, | confirm the difficulty, seen in the literature, of engaging
community members with climate change. In Paper 1 of my dissertation, | discussed a
design-associated reason for this - | found participants abided by a broader cultural
norm to avoid explicit discussion of climate change. In Paper 2, | expand my
discussion with a learning-associated finding. My analysis indicates that climate

change knowledge was not engaged with in the same manner as landscape

knowledge, because, in part, participants found it very hard to make a connection
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between their knowledge of local climate and the broader ideas of global climate
change.

| present these knowledge learning and knowledge sharing components within
a frame | am calling the Evidentiary Landscape Learning, or ELL framework. See
Figure 5 on page 18 and 130. In the final section of this paper, | discuss how the ELL
framework may support adult climate literacy. All communities everywhere are
facing deleterious effects from climate change. Community climate education is a
central pillar for supporting local discussions around local changes and for addressing
challenges to local landscapes that climate change will bring. How communities
might best meet those changes and challenges requires an approach to climate literacy

that considers local data and national politics (Bey et al., 2020),

Literature Review

My transdisciplinary research relied on scholarship across the fields of climate
change education, critical data science education, and community-based education.
Climate change education research motivated and guided my efforts to include locally
held knowledge within adult-focused, community-based climate literacy. | used
emerging conceptualizations of critical data science perspectives and practices to
expand on what valuable landscape and climate data might look like alongside
expanded community engagement with data. I drew on community-based education
research to understand adult learning and to explore how my collaborative mapping
experience might engage participants in an authentic and meaningful learning

experience. Finally, I used the practices and theories of storylistening to guide my
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understanding of how locally held data might be made accessible to local decision

makers.

Climate Change Education

As the latest report from the United Nations Intergovernmental Panel on
Climate Change made clear, it is unequivocal that anthropogenic climate change is
happening (Lee et al., 2023). While current and future human actions regarding
greenhouse gas emissions will dictate to what extent the planet further warms, even
with “deep, rapid, and sustained” (Lee et al., 2023; p. 12) reductions to human-caused
greenhouse emissions, humanity will be living with some degree of altered climate,
and the challenges that this brings, for many decades. Sea level rise currently
threatens coastal, front-line communities, including my research site on the
Chesapeake Bay on the Eastern U.S. coast, but all communities globally will face
intensifying climate challenges. These climate-driven challenges include more intense
storms with unusually heavy rain, snow, or wind; drought and the associated impacts
to agriculture and wildfires; and poor health outcomes due to smoky air, extreme heat
and cold, and migrating disease vectors. To successfully navigate these challenges
will require climate change education at both the individual and community level. |
looked to climate change education research to motivate and guide my efforts to
include locally held knowledge within adult-focused, community-based climate
literacy.

The majority of climate change education research is from formal school
settings. Research have demonstrated that while climate change can be accurately

framed as an existential crisis, such framing might also lead to a sense of
142



hopelessness and helplessness (Ojala, 2012; Stevenson & Peterson, 2015; Jones and
Davison, 2021). Without a sense of hope, people could find it difficult to feel as
though they, individually, were able to act or behave in a way that will affect
outcomes. However, affective responses to climate change education were found to
be complicated. As Marlon and colleagues reported, “Hope is not always good and
doubt is not always bad; the combination of constructive hope and doubt may actually
be motivating, whereas false hope and fatalistic doubt may lead to avoidance,
distancing, and inaction” (Marlon et al, 2019, p. 2). Yet other climate change
education researchers have shown that focusing on hope, as a future-oriented
emotion, might work as a powerful tool to motivate action (Chadwick, 2015).
Researchers agreed that when educating students about climate change,
learning that led to climate anxiety should be avoided. Climate anxiety has begun
receiving careful attention from psychologists, including through a special issue of
The Journal of Anxiety Disorders (Taylor, 2020) that discussed climate anxiety in
both children and adults. Researchers indicated that climate anxiety could arise for a
variety of reasons including the “disruption to place identity and place attachment . . .
uncertainty about the future environment, grief about the loss of valued places or
things, [or] concern about possible future harm to one’s children” (Clayton, 2020, p.
2) and could be experienced by people that have survived disruption associated with
climate change (Chen et al., 2020; Everett et al., 2020; Hrabok et al., 2020) and those
that had not (Clayton, 2020; Clemens et al., 2020). The research agreed that climate

anxiety could lead to inaction through passivity and defeatism (Taylor, 2020).
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Looking across this literature, it was clear that adult climate change education
should be framed in a hopeful, agentic manner to minimize climate anxiety. But how
researchers might integrate climate change learning in a range of out-of-school,
intergenerational learning spaces was not well understood. For example, the
Association of Zoos and Aquariums (AZA) adopted a commitment to prioritize
climate education in 2013 (AZA, 2013). Swim and colleagues reported that five years
later museum educators found doing so challenging, citing perceived politicization
and lack of institutional support (Swim et al., 2017). However, few researchers have
followed up to further understand and address these challenges.

An indirect exception has been to explore citizen science efforts as a pathway
for adults to engage in the challenges of climate change, including from within
climate science. Guldi (2021) advocated for democratizing climate data collection
while Teodoro and colleagues (2019) posited that the field could acquire valuable
knowledge from specific case studies. Science-focused museums have also explored
citizen science as a method of climate change engagement. In 2018, the Museum of
Science in Boston was awarded a $500,000 Environmental Literacy grant by the
National Oceanic and Atmospheric Administration (NOAA) to launch a project
entitled Citizen Science, Civics, and Resilient Communities. This project used
visualizations of geospatial data and deliberative problem-solving to support
participants in creating resilience strategies for resilience planners and the public
(Sittenfeld et al., 2022). This effort positioned the museum as a hub for community
and citizen science. A similar top-down effort was undertaken by the Smithsonian’s

National Museum of Natural History, which organized an international citizen
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science effort that engaged people in paleobotany research to understand climate
change in Deep Time and today (Killen et al., 2022). These projects, while engaging,
were institutionally driven, in that they were conceived by institutions to solve
problems ideated by institutions.

Government organizations and educational associations have created
frameworks that aim to engage people with climate change on a broader level by
supporting more access to climate change questions, decisions, and action in their
own local spaces. The National Oceanographic and Atmospheric Administration
(NOAA) published “Community Resilience Education Theory of Change,” in 2020
(Bey et al., 2020) and the North American Association for Environmental
Education’s (NAAEE) published “Community Engagement: Guidelines for
Excellence” in 2017 (NAAEE, 2017). Both highlighted a focus on communication
and action. These frameworks assumed a foundation of climate science and climate
data understanding that could then be used to support individual climate
communication and action. This more bottom-up approach to climate change
education has been termed climate literacy.

It is heartening that climate communication skills and climate action are being
recognized as valuable goals for community climate education, as past efforts,
focused solely on science processes and data, were not effective in convincing people
in the U.S. of the threat of climate change. However, | feel that de-emphasizing the
inquiry aspects of climate literacy, e.g., learning about climate science processes and
analyzing climate data, might not serve adult learners in skeptical communities well.

Take, for example, the University of California’s Climate Stewards certification
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course. The stated goal of the course was to “move beyond climate science and reach
climate literacy” (Nelson et al., 2022, p.3). The program defined a climate literate
person as one who “not only understands the science behind climate change but can
also communicate about it meaningfully, make informed decisions, and act
accordingly” (Nelson et al., 2022, p.3). The curriculum placed primary emphasis on
the second half of their definition, opening with material that focused on relationships
and community, followed by lessons on social-emotional resilience and trauma-aware
practices and a unit on climate communication skills. Global Earth and climate
systems concepts, and local ecosystems and human system impacts were the final
modules of the curriculum (Nelson et al., 2022). Nelson and colleagues found that
their material was well-tailored for non-skeptical communities inclined toward
climate action. However, all communities are facing climate challenges, and all
communities could benefit from climate education to meet those challenges,
including communities that are deeply skeptical of climate change.

The reasons for climate skepticism are complex, but one factor that has stood
out is that people throughout the U.S. are exhibiting avoidance about discussing
climate change. In a survey conducted in 2022, 67% of respondents say they “rarely”
or “never” discuss climate change with friends and family (Marlon et al., 2020;
Leiserowitz et al., 2021). Avoidance of climate change discussions has been
explained, in part, by psychological distance (McDonald et al., 2015). Psychological
distance is conceptualized through four dimensions: temporal, spatial, social, and
hypothetical. The temporal dimension involves whether climate change is happening

now versus in the future sometime; spatial focuses on whether climate change is
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happening “here” versus somewhere else; social, looks at whether people think
climate change is happening to a particular person versus other people; and
hypothetical, whether climate change is happening at all (McDonald et al., 2015).

In this work, I investigated how members of a rural community engaged in the
inquiry aspects of climate change. | did this by reframing what valuable climate data
could look like. 1 hoped to contribute an understanding of how expanded notions of
the value of community held data might present new bottom-up ways for both
community held and institutionally held data to remain a primary part of learning

about climate change.

Critical Data Science Education

To reframe what valuable climate data might look like in skeptical rural
communities, | relied on emerging conceptualizations of critical data science
perspectives and practices. Critical data science arose from the field of data science,
which originated within the application-based studies of computer science and
statistics. Data science has been conceptualized within education as a set of learned
skills that can support data fluent communities so that they are better equipped to
have a voice in modern data-driven decision making (O’Neil, 2016; Cukier and
Mayer-Schoenberger, 2013). If data science for education is simply a set of
mathematical and programmatic skills, then the educational goal for teaching data
science becomes having students learn to “analyze data in ways akin to how data
scientists make sense of data” (Rosenburg et al., 2020, p. 101). However, there is
recognition, particularly in the field of the learning sciences, that care should be taken

when moving data science into education. These conversations highlight that data
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science was initially developed as a discourse of power (Philip et al., 2013) used to
create actionable recommendations or to lend credibility or validity to claims by
dominant powers within socio-cultural systems (Wilkerson & Polman, 2020).
Therefore, researchers need to question how the core tenets of data science are
creating inherent points of tension with educational goals for promoting equity and
supporting democratic participation (Philip et al., 2013).

Appreciation of this tension, alongside an emerging agreement that data
science education should include more than statistics and computing (National
Academies of Sciences, Engineering, and Medicine, 2023), has catalyzed a discussion
of what critical data science might look like (Louie, 2023). Participants at a workshop
sponsored by the National Academies of Science, Engineering and Medicine in 2022
(National Academies of Science, Engineering and Medicine, 2023) determined that
data science within education would be strengthened by supporting a critical stance
toward data science that included ideas of civic responsibility. The workshop
participants also pointed to the potential value of data science education within
community spaces. Research highlighted by the workshop included Bhargava and
colleagues (Bhargava et al., 2015; Bhargava et al., 2016), who solicited community-
based stories involving data by working with a community in Brazil to visualize local
data in a painted mural. This visual representation allowed the community to build a
narrative around data that centered the people represented by the data. Radinsky
(2020) approached data as a form of narrative that constructed meaning for people to
understand their everyday lives by sharing maps of demographic trends and police

killings over time. By bringing these data sets together, community participants were
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able to see how a concept of place could change and diverge for individuals and
communities. Other research used a critical stance toward data to highlight the
importance of bottom-up engagement with data and the importance of local
knowledge and data being included in a conversation. For example, Calabrese Barton
and colleagues explored how big data that was used to describe a global event, the
COVID-19 pandemic, could be “remixed, recontextualized, and repositioned”
(Calabrese Barton et al., 2021, p. n.p.). By using local understanding and knowledge
of events the participants were able to explore ideas of community-held data justice.
My work built on these emerging conceptualizations of the role of critical data
science in education, attending to a bottom-up examination of data engagement to
reposition power and avoid harm.

Specifically, I used emerging conceptualizations of critical data science
perspectives and practices to expand what knowledge might be thought of as data, as
well as what valid approaches to data might look like (Kitchin & Lauriault, 2014;
Matuk et al., 2020; Wilkerson & Polman, 2020; Clegg et al., 2022). Attending to
critical data science perspectives allowed me to design a learning space that supported

b3

participants’ “questioning, interrogating, and troubling” (Rubel, et al., 2021, p.255)
how people held, used, and created data. Within the collaborative mapping
experience, | employed critical data practices to recurrently clarify that data was
never neutral, but had, instead, been shaped by urban, regional, and national cultures

(Mahony & Hulme, 2018), and by the processes of imperialism and globalization

(MacLeod, 2000; Jasanoff, 2006).
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| also used critical data science perspectives and practices to facilitate
conversations where “careful consideration of the contexts in which data is situated
and why that matters” were supported in ways that allowed exploration of how people
could “apply insights from data to real-world decisions” (Clegg et al., 2020, p. 2) “as
data become more central to civic and community decision-making” (National
Academies of Science, Engineering and Medicine, 2023; p. 42). By building on this
growing body of critical data science research in the learning sciences, my research
aimed to highlight how we could incorporate these powerful examples of locally held
and used data into climate change engagement in rural communities.

Turning to climate change, I found scholarship involving data science
education within a climate change context was not well developed. The Next
Generation Science Standards (NGSS) (a national science curriculum that has been
adopted by 20 states and the District of Columbia (NGSS Lead States, 2013)
specifically named climate change datasets as something that students should engage
with and encouraged teachers to use government climate data dashboards directly.
However, within two of the most prominent high school-level data science curricula
(Lee & Delaney, 2021), | found that climate data as a context for learning was not
prominent. For example, the Introduction to Data Science course for high school
students developed by the University of California Los Angeles never mentioned
climate in any context, despite using state and city average daily temperatures as a
data set (Gould et al, 2018). In another prominent curriculum, Bootstrap: Data
Science (Krishnamurthi et al., 2020), as of March 15th, 2023, only one curated data

set directly related to climate change was used - an Arctic Sea Ice curated dataset
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involving average global temperatures, sea ice extent over time, global mean sea level
variation, and global CO? levels.

To my knowledge, there is also not yet any scholarship investigating critical
data science education engaging climate change within the context of community
education. Given the success of research using critical data science practices and
perspectives to engage communities and their locally-held data in other socio-cultural
systems, e.g. local health outcomes related to the Covid 19 pandemic (Calabrese
Barton et al., 2021), it was valuable to explore how these perspectives and practices
might support adult learners in rural communities, a group that, as | discussed above,
is critical to reach as communities everywhere face disruptive climate change

challenges.

Community-Based Education

Community-based education often involves intergenerational learning. In my
research, | allowed for recruiting participants ages 16 and older but anticipated that
most of my participants would be adults. Adults learn differently than youth, and
when designing the collaborative mapping experience, | relied on adult educational
theory. Knowles (1973) recognized seven components for successful adult learning,
including giving adults’ agency to diagnose their own learning needs and learning
objectives (Knowles, 1984). Galbraith revised and expanded Knowles' seven
practices to ten principles that include the importance of a clear rationale for learning
paired with authenticity and credibility (Galbraith, 1990). Finally, Brookfield added

to Knowles the importance of learning being voluntary, respectful, and collaborative
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(Brookfield, 1986). I used these tenets of adult learning to facilitate a learning
experience that aimed to be authentic and meaningful.

Both Galbraith and Brookfield in their scholarship emphasized the importance
of praxis in adult learning. Praxis, as described by Freire, involves “transformation of
the world’ through human activity, requiring theory and practice, reflection, and
action” (Freire, 1996, p. 33). Freire’s emphasis on engaged education that is not apart
from the world was encapsulated within his idea of conscientizacdo (conscientization)
(Freire, 1996). Conscientization has been shown to be a powerful approach to both
general adult environmental education (Clegg et al., 2020) and adult climate change
learning (Slevin et al., 2020) as conscientization supports “learning to perceive social,
political and economic contradictions, and to take action against the oppressive
elements of reality” (Freire, 1996, p. 18). Clegg et al., (2020) found that working
within individually chosen environmental projects allowed adults to bring their own
“interests, skills and backgrounds to their learning” (Clegg et al., 2020, p. 69). Slevin
et al. (2020) successfully used the Freirean ideas of praxis and conscientization in a
pair of informal, adult learning opportunities focusing on socio-ecological
transformation. The alignment of problem and praxis in these two studies points to
how adult environmental learning stands out amongst other adult learning contexts as
“a vibrant community of scholars and activists concerned with . . . social movements,
global environmental justice, transformative learning, and popular education”
(Walter, 2009a; p. 4).

When designing an authentic and meaningful adult-focused learning

environment, | also drew on asset-based co-design best practices that valued the
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specific contexts, spaces, and communities that participants were part of (Wong-
Villacres et al., 2021), while creating a safe (enough) space to critically challenge
systemic power imbalances (Sanders & Stappers, 2008). Asset-based design is rooted
in challenging embedded practices, with a focus on the participant and how the
participant might be supported to “challenge long-held beliefs about themselves and
their environment” (Wong-Villacres et al., 2021, p. 2). Drawing on asset-based design
allowed me to establish how | might design a learning space that appreciated
participant strengths. These strengths might be constituted through the personal
knowledge or material that participants brought to the mapping experience or the
local knowledge or material they were able to access and share. Asset-based co-
design also guided how | facilitated participant co-construction of new
understandings based on shared local knowledge, with the aim of participant-to-
participant mutual learning that supported incremental personal or group
transformations (Wong-Villacres et al., 2021). Fundamental to my facilitation of the
community learning space was an explicit emphasis on within group learning and
public recognition and celebration of expanding, challenging, or transforming

understanding in a way that supported agreement on community-held data.

Community-Based Education with Adults

Much of the scholarship on adult education and climate change is broadly
situated within sustainability and often seen in an international context (Clover,
2023). Examples include research to investigate learning in support of ecotourism in
Thailand (Walter, 2009b), to identify key questions around water use in Cape Town,

South Africa (Walters, 2018), to support community discussions of fish farming
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expansion in Northwest Scotland (Crowther et al., 2012), or to understand how
residents might live with less water in South Australia (Brown & Schulz, 2009). All
these studies explored how community members voluntarily came together to learn
about, and begin to address, a pressing local problem influenced by climate change.

Within the U.S., community-based climate change education is currently a
limited field with a great deal yet to be learned. Some work has been done in the
context of continuing education for farmers, a population of adults motivated to
understand current and future climate trends. Schattman and colleagues (2019),
undertook a review of climate change curricula, often online curricula, that was
developed for adult farmers and foresters for delivery in an extension context. They
found twelve sets of materials developed for this hybrid formal/informal context that
explicitly taught climate change. By speaking with the developers of the materials,
they learned that with one exception, developers reported that material was
“developed and implemented without any theoretical framework of which the
developer was aware” (Schattman et al., 2019, p.141). The researchers concluded that
a project-based, active learning approach would be well suited to educate for climate
change understanding in this adult learning context but that nothing like that was
being implemented.

| begin to address this need for more project-based approaches to climate
focused, community-based education by describing how my findings inform my
Evidentiary Landscape Learning framework, or ELL, which might direct adult
climate learning based in local landscapes using the place-based tool of map building.

| then expand my exploration of community-based learning by looking at how
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community-held data, whether included on the collaboratively built map or not, may
directly speak to broader socio-cultural trends to influence the community’s shared
evidence base. | borrow the term “shared evidence base” from policy research, often
involving health care measures, e.g., Harris et al., 2022. A community’s shared
evidence base therefore contains, as | am characterizing it, the commonly held
community knowledge and understanding, often uncodified, that local decision
makers, such as mayors or town councils, rely upon with making consequential local
governance decisions. For an illuminating example of how a decision-making
typology was found to operate around climate change-driven drought preparedness
and response please see Cravens et al., 2021.

| am also guided by the practices and theory of storylistening. Storylistening is
defined by Dillon and Craig (2021) as “the theory and practice of gathering narrative
evidence to inform decision-making, especially in relation to public reasoning, as part
of a pluralistic evidence base” (Dillon & Craig, 2021, p. 2). In my work I broaden the
idea of a pluralistic evidence base toward a shared evidence base.

| seek to advance the above bodies of literature within the context of climate-
focused community learning. | aim to understand how engaging in critical data
practices and with critical data perspectives might invite expanded notions of local
landscape and climate data; how building an online, local climate change learning
experience might allow participants to first share their local knowledge and then
engage collaboratively with that knowledge to build a group understanding; how that

group understanding was included on a participant-designed map, and how that
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understanding might then intersect with, or challenge, what participants recognized as

their community’s shared evidence base.

Methods

Here | present the context of my research, share my recruitment efforts, and

introduce my participants.

Context

My dissertation research took place within and around a small town located on
the shores of the Chesapeake Bay in the U.S. I will refer to this location as “town” in
this manuscript. The town recorded a population of 6,436 people in 2021. | also
included in my recruitment people that lived in the surrounding areas, including in
three small satellite communities (a further 4,647 people). This area comprised about
16 square miles. The town was within a mid-Atlantic state in the U.S. and is located
within 55 miles of two major metropolitan areas. Like many rural towns within the
U.S., the town was predominately White and relatively conservative - 81.6% of
residents were White, 7.4% of residents were Black and 1.4% were Asian. This made
the town slightly less diverse than its immediate surroundings. The town was in a
county that was 78.8% White, 11.7% Black, and 1.6% Asian. In the 2020 presidential
election the Republican candidate received 51.6% of votes within the county. The
Democratic candidate received 46.0% of county votes. The remaining 2.4% of votes
were for independent candidates (The State Board of Elections, 2022).

The town was low lying, averaging 49 feet above sea level, and had a great

deal of development directly on or near the shore of the bay. See Figure 10 on page
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63, also reproduced below, for an aerial picture of the town. While climate change is
affecting all areas of the county, and, in this way, | could have based this research in
any rural town, the town is particularly well suited for this work in part because it is
currently directly threatened by forces like higher tides and larger storm surges driven
by climate change. The town is therefore categorized as a front-line community

regarding climate change challenges.

Figure 10: An aerial view of the town. Photo Credit: © 2006 CMT Group 1 Inc

Participants

To be eligible to participate in this collaborative local mapping experience, |
required that people were 16 years-of-age or older and lived in or around the town. I
limited participation in this way because building the community map would involve

relying upon local socio-cultural and landscape knowledge that non-residents of the
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area were unlikely to have. I did not limit my participants strictly to residency within
the boundaries of the town because prior research had shown that the majority of
historically marginalized populations, including people that are undocumented, are
more likely to live in unincorporated areas (Constantino, 2023).

Participant recruitment was done via fliers that were posted in the town’s
recreation center and handed out to interested people at the end of a Sunday service at
a prominent local church. My community partner in this research was the pastor of
this congregation. She explained my project at the conclusion of the service and
suggested that anyone with interest approach me to learn more. Through that effort, |
recruited both my community partner and a parishioner into the project. The other
participants were recruited through word-of-mouth from non-participating
parishioners. People that heard about the research opportunity in the Sunday service
contacted local community members that were not present at the service to
recommend that they participate. In this way | recruited six participants. I did not
recruit any participants via the fliers. Each participant was eligible to receive two
Amazon gift cards totaling $250.00. A total of six design sessions were held in the
early evening in the community rooms of a centrally located, well-known community
center. | provided snacks and drinks for participants at each session. Of my six
participants, all self-identified as White women over the age of 46, and all of them
reported living in the area for at least 11 years. See Table 1 on page 22 and

reproduced below.
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Table 1. Participant pseudonym, self-reported gender, age, ethnicity, time living in
the area, and skepticism regarding climate change based on the results of the climate
change attitudinal surveys.

Self-chosen Gender | Age | Ethnicity [ Years living Skeptical of
pseudonym in the area climate change
Classy Female | 66+ White 21+ No
Daphne Female | 66+ White Entire life No
Eileen Female [ 45-55| White 11-20 Yes

Jane Female | 66+ White 21+ No

Kay Female | 46-55| White 21+ No
Sallymearle Female 66+ White 21+ No

Toward the beginning of the community mapping experience, | distributed a
survey to all participants regarding their attitudes towards climate change. This
survey had two parts. The initial section collected demographic information. The
second section consisted of 17 Likert Scale questions. The first 12 questions were
taken verbatim from the Yale Climate Opinion Survey (Marlon et al., 2020). The last
five questions were taken from the Pew Research Center’s survey, U.S. Views on
Climate and Energy (Tyson et al., 2023). | administered the second section of the
survey again during the final session of the community mapping experience. Both
surveys were administered via Qualtrics and participants used their smartphones to
complete them. Climate change attitudinal questions asked about beliefs, risk
assessment, and behaviors associated with climate change. Because the survey
questions originated from nationally validated surveys that had been administered
annually for many years, | was able to use participants' answers to place them within

a national sample of respondents. Of the six participants, only Eileen responded that
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she was skeptical of climate change. In terms of beliefs, behaviors, and risk
perceptions, the mapping group was less skeptical of climate change than the U.S.

population. See Figure 6 on page 23 and reproduced below.

Participant Climate Change Attitudes in Comparison to U.S. Public Opinion Estimates
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Figure 6: A comparison of climate change attitudes of the community mapping group
versus the general population of the U.S. on key measures from the 2022 Yale
Climate Opinion Survey (Marlon et al., 2020). National results are represented by the

top bars in orange and blue. Community mapping group results are represented by the
bottom bars that are tan and teal.

Co-Designing Using ArcGIS StoryMaps

In this research, I utilized an Environmental Systems Research Institute, Inc.
(ESRI) product launched in 2019, ArcGIS StoryMaps. StoryMaps is a user-friendly,
web-based application that allows users to make a map or place existing ArcGIS
maps in relation to other maps or a user narrative. | aimed to explore, in a local
community context, how ArcGIS StoryMaps might support participants to visualize
local landscape knowledge, understanding, and data.

Participants used the ArcGIS StoryMap web application to build waypoints

representing the local landscape that involved a geographic location, a title,
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associated text, and an associated image. | opted to use the free version of StoryMaps
to align with community-based work that often has limited funding. See Figure 7 on
page 24 and reproduced below, for an image of the final map produced by the
participants. The public, online map can be accessed at:

https://storymaps.arcgis.com/stories/d46276ef24f041¢79d199445971ffb08

(@) ArcGIS StoryMaps &

Explore the Chesapeake
Beach Railway Trail

Enjoy the natural surroundings & local history of Fishing
Creek and a tribute to the train the once connected our town
to the wider world.

Created by the Community Knowledge Mapping Team - Summer of 2023

August 25, 2023

Figure 7: Screenshot of the cIIabratveI dveled map. aricp ut'hored all
the titles and text, as well as provided all the images. The public map can be accessed
at: https://storymaps.arcgis.com/stories/d46276ef24f041c79d199445971ffb08

— — e F—
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Design Sessions

My design-based research study consisted of six weekly asset-based co-design
sessions that | designed to follow the five stages of design: Empathize, Define, Ideate,
Prototype, and Test/Iterate (Dam & Siang, 2021). See Figure 2 page 12 and

reproduced below.

o o Sessions 1 & 2: Stage 1 - Empathize
H%T@ Explore the challenges

(interview, discuss, brainstorm)

Session 3: Stage 2 - Define

@ State the challenges

(categorize, prioritize, and represent)

Ly Session 4: Stage 3 - Ideate
__ Generate ideas
- (explore, envision, challenge)
Session 5: Stage 4 — Prototype and Share
Build a map to share with the community

(place, represent, share)

& Session 6: Stage 5 - Test/Iterate
Review feedback and make it better
(question, dream, expand)

xx{<

Figure 2: Structure of the six asset-based co-design sessions following the five stages
of design.

Each design session was approximately 2.5 hours long and was held at a local
community center apart from session 4, which began with a trail walk within the
landscape. For a summary of design session activities see Figure 8 on page 25 and

reproduced below.
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Initial survey, icebreakers and Explore institutional paper Finalize map landscape, define,

project introduction, set maps, ArcGIS Pro categorize and prioritize local

geographic boundaries, discuss  demonstration, brainstorm landscape features, explore

valued landscape features categories, determine map ArcGIS StoryMap examples
scale

Report prototype sharing,

Landscape walk to ground truth Finalize first iteration of

local knowledge/understanding, waypoints, plan to share iltfratc Waypoi;ﬁ;félelgenm,
set geographic waypoint prototype map, discussion to b““SS il te s to
locations, ideate final refine conceptualization of map absences, make post plans
waypoints user. institutionalize map, focus

group and final survey.

Figure 8: An overview of activities contained within each of the six design sessions of
the community mapping experience presented using the primary design stage each
session represented.

Data Collection

I collected six sources of data for analysis in this paper, (1) responses to a
Likert-scale survey given at the initiation and conclusion of the entire experience, (2)
video and audio of the focus group discussion held at the conclusion of the
experience, (3) video and audio of the design sessions, (4) design artifacts collected
throughout the design experience, (5) my researcher reflections captured immediately
after each session and after pivotal moments throughout the experience, and (6)
transcripts and audio researcher reflections of post-experience member check

interviews.

Surveys
| distributed a survey to all participants during session 2. The initial survey

collected both demographic information, as seen in Table 1 on page 154, and data
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about participant beliefs and attitudes around climate change, as seen in Figure 6 on
page 160. A second survey was distributed as the final task of the concluding session,
design session 6. This survey only collected data about participant beliefs and
attitudes around climate change. The attitudinal survey questions probed beliefs,
behaviors, and risk perceptions. For example, a question related to behaviors was
“How often do you discuss global warming with your friends and family?” The

surveys are reproduced in Appendix B.

Focus Group

I held a focus group that included all participants at the conclusion of the
design experience. This focus group was video (two cameras) and audio recorded
(three recorders) to capture what was said and who was speaking. To create
transcripts of the final focus group I chose the clearest overall audio, used the
transcription software Otter Al to make an initial transcript, and then cleaned that
transcript by reviewing the audio and correcting the initial transcript. To clarify any
unintelligible moments, | referred to one or both additional audio recordings, as | had
located the recorders in different areas of the room. In this way | was able to utilize
the clearest audio across the three recorders to create as accurate a transcript as
possible. I referred to the video recordings when needed to understand any physical

movements of participants or to support and clarify the audio data.

Design Session Video and Audio

During the design sessions | collected video and audio. Two video recorders

were situated in opposite corners of the room to record the room broadly, capturing
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whole group dynamics and facilitator moves. Three audio recorders were placed
throughout the room, e.g., on each table grouping or room area, to capture small
group interactions. To create transcripts of the design sessions | followed the same
protocol as with the focus sessions. | chose the clearest overall audio, used the
transcription software Otter Al to make an initial transcript, cleaned that transcript
manually, clarified any muddy moments by referring to one or both additional audio
recordings, and referenced the video recordings when | needed to understand the

physical movements of participants or clarify the audio data.

Design Artifacts

Each design session produced a variety of artifacts that were photographed in
situ and then collected for later analysis. These artifacts included images of writing on
the white boards present in the community center rooms, sticky-noted ideas that were
associated and grouped on large sheets of paper; in-session participant writings and
drawings, text and images added by participants to the shared Google drive folder,
emails sent to me by participants, and the map that participants collaboratively

produced.

Researcher Reflections

| audio recorded a reflection immediately after each design session. |
transcribed these for analysis. | also recorded, either via audio or text, reflections after
any between-session activities or during pivotal facilitation moments throughout the
experience. For example, after having a phone conversation with a community

member that had been facilitated by a participant. Within my post-session reflections,
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| noted the themes | observed in the session, any moments of confusion or tension,
and any other notable information that may have not been clearly captured by the

video or audio recording.

Member Check Meetings

| completed a total of four member check meetings during the nine months
after the completion of the design experience. Three of those meetings were with
individual participants. The final meeting was with four of the six members of the
group. After each member check I audio recorded a researcher reflection. | recorded
the final member check group meeting using two audio recorders. To prepare this
audio for analysis | again used the clearest audio to create an initial transcription that
| cleaned manually. | referred to the second recording to clarify any unclear

conversation.

Analysis

My findings primarily reflect qualitative analysis of design session transcripts.
| also undertook qualitative analysis of the survey, focus group, design artifacts,
researcher reflections, and member check meetings. | used limited quantitative
analysis to analyze the surveys and some design artifacts. | used the analysis of these
other data sources to confirm and expand my primary findings from the qualitative

analysis of the design session transcripts.

Design Session Transcripts

My findings primarily reflect multiple rounds of qualitative coding using

NVivo software. When designing the mapping experience, | created an initial set of a
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priori codes that reflected concepts explicitly named in my research questions, focus
group questions, and session activities. This served as the first draft of my first cycle
codebook.

To analyze the design session transcripts, | first created a subsection of data
representing 10% of the total transcripts as measured by time. In total | collected 693
minutes of transcribed audio from the design sessions, so this subset contained 70
minutes of audio. Using a hybrid coding scheme composed of my a priori codes
along with inductive coding that emerged as | engaged in the coding process, |
created the first draft of my codebook. See Appendix D for a list of all codes
developed for this analysis.

A second subsample of transcript data was then created by a colleague who
acted as my second coder on this project. By using a random number generator to
choose a starting minute within each transcript and proceeding from there until 10%
of the total of that session’s audio was included, she created a subsample for each
transcript. She and | independently coded these subsamples using a hybrid method
that combined my first cycle codebook draft with inductive coding. In this way, any
codes that were not represented in the first subsample, and any codes | failed to
recognize in either subsample, could be captured. After completing the coding, we
compared results and worked to resolve any differences until we reached 100%
agreement. At this point my codebook was finalized and | used it to analyze the
remaining 80% of the transcript data.

At the conclusion of coding, | gathered themes across codes through a series

of analytic memos. These themes related to how participants were engaging
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individually with knowledge and working collaboratively toward understanding.
Theme examples include, using material objects for knowledge delivery or
orientation to a shared cognitive process. | used axial coding to categorize and
associate these themes across memos. Axial coding directly produced some aspects of
the ELL framework | report on here, such as the types of knowledge that participants
brought into the map design space. Understanding how participants build in-group
understanding by expanding, challenging, and transforming local knowledge was
more complicated and required moving back and forth between my transcript data
and my analytic memos to reach an increasingly nuanced understanding of how
participants were collaboratively sense-making. To clarify challenges to group
understanding involving climate change | organized relevant dominant themes I saw
within the design session transcripts alongside findings from survey and design

artifact data.

Other Transcripts

I coded the focus group transcript, the member check transcript, and the
researcher reflections using my finalized codebook. After this coding, | again
gathered themes across codes through a series of analytic memaos. | used axial coding
to determine the dominant themes and examined these dominant themes alongside

findings from my other data sources.

Design Artifacts

| gathered a variety of design artifacts throughout the design experience.

These artifacts included images of writing on the white boards present in the
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community center rooms, sticky-noted ideas that were associated and grouped on
large sheets of paper; in-session participant writings and drawings, text and images
brought into the design space or added by participants to the shared Google drive
folder, emails sent to me by participants, and the map that participants collaboratively
produced.

To understand how participants engaged with the ideas of climate change |
analyzed the climate-associated material that entered the design space, which 1
categorized as a design artifact. As part of this analysis, | solicited outside scientific
confirmation. Three sources of institutional climate data were brought into the design
space: the town’s Coastal Resiliency Plan, a YouTube video of a well-known and
well-respected resident giving a community lecture sponsored by an area historical
museum entitled “Sinking Lands and Rising Seas,” and a recently published book by

James L. Foster entitled Icy Winters on the Chesapeake Bay, A History. My analysis

showed that all this material, by and large, presented a scientifically accurate
recounting of the rising waters, increased flooding, sinking lands, and warming
climate that is the direct result of anthropogenic climate change. I then confirmed my
analysis by consulting a climate scientist associated with the Smithsonian’s National

Museum of Natural History.

Survey

| analyzed the two surveys administered to participants quantitatively. Both
The Yale Climate Opinion Survey and the Pew Survey were nationally validated and
have been administered annually for many years. | compared participant responses to

national results for each question to place my participants individually, and the group
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collectively, within a national sample of respondents. I used this analysis to
understand how skeptical of climate change my participants were and to add
important context when answering my third research question regarding how
participants approached the idea of local climate change data within the processes of

design.

Findings

| used critical data perspectives and processes to guide the design and
facilitation of this collaborative mapping experience, as | discussed in Paper 1. In
examining my data for this learning-focused paper, | found that critical data
perspectives and processes continued to be salient in participants' engagement with
the experience. Here, I introduce my findings alongside the evidence, in the form of
transcript excerpts, | drew upon when developing these claims. For ease of reading, |
have bolded the parts of the excerpts that are most indicative of the claim | made.

In answer to RQ1, how, if at all, does engaging in critical data practices and
with critical data perspectives invite expanded notions of the (a) production, (b)
sharing, and (c) consumption of local knowledge or data? | found that participants
utilized critical data perspectives and processes in three ways, to allow for confidence
in local data, to critique local data, and to provide a collaborative pathway for group
understanding. First, critical data perspectives supported participants to understand
and be confident in the idea that they, themselves, either held, or had access to,
valuable knowledge about their local landscape and climate. | found participants
brought in both primary data that they personally held and secondary knowledge that

they accessed through locally available assets. This data might be shared orally or
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materially through objects. Second, | found that critical data practices and
perspectives encouraged participants to engage with local knowledge, whether
institutional or informal in origin, in three ways as they collaboratively worked
toward group understanding: participants expanded local knowledge, they challenged
local knowledge, and they underwent a change process as local knowledge
transformed previous understanding.

The actions I determined the group undertook as they collaboratively worked
toward group understanding answered the first part of RQ2, how does building an
online, local data resource provide, or not, opportunities for participants to build
upon (a. within the group) local understanding? | found that map building supported
opportunities for participants to build in-group understanding by expanding,
challenging, and transforming the local knowledge brought into the design space. |
also found that this collaborative understanding had to be in place before the mapping
group was confident enough to consider their understanding credible enough to
included it as data on their map. In answering the second part of RQ2, RQ2b, how
does building an online, local data resource provide, or not, opportunities for
participants to build upon or share (b. with people outside the group) local
understanding? | found that map building supported opportunities for participants to
share understanding outside of the group by providing a collaborative path to
considering their understanding credible enough to include on their map. Finally, |
considered how credible collaborative understanding could enter the community’s
shared evidence base in RQ3: how do participants’ beliefs and practices around

global and local landscape and climate knowledge intersect with, or challenge, what
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they recognize as their community’s shared evidence base? | learned that shared
understanding, when determined credible, was then positioned to potentially enter the
community’s shared evidence base in two ways, directly via participants and
thorough the map. | have visualized how knowledge entered the design space, how
participants engaged with that knowledge to produce collaborative understanding, and
how that understanding was then determined credible enough by participants for
inclusion onto their map, and potentially for integration into the community’s shared
evidence base, as my Evidentiary Landscape Learning (ELL) framework, shown in

Figure 5 on page 139.

Critical data Perspectives for Confidence in Local Data

Within the design space, participants were guided by critical data perspectives
to feel confident that they held, or had access to, valuable local knowledge. My
analysis demonstrates that participants shared this valuable local data in three ways:
through first person sharing of the knowledge, through bringing in material and
digital objects that they could access, and through leveraging community assets and
existing personal connections to gather new-to-them knowledge that they then shared.

For sharing first person knowledge, my analysis indicated that participants
greatly valued sharing their own knowledge as well as hearing about others’ local
knowledge. They routinely termed this sharing and exchange as “learning.” In fact,
all participants, at some point over the six design sessions, expressed positive
emotions about all that they were learning about their local landscape. Jane shared in
session 3, “I'm learning about history about the town. I mean, I've been here for 35

years. There's a lot of stuff that I didn't know about!”
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When sharing objects, participants brought in a wide range of materials and
other data sources. During every session, beginning in session 2, participants brought
in physical objects to share. Kay, who was professionally associated with a local
museum, brought in papers and other documents connected to town history. Books,
pamphlets, photos, and maps were also shared by other participants. My analysis
indicates that these physical materials were very influential to the design choices the
group made when choosing waypoints for the final map. Many of the waypoints on
the final map contained elements, images, or mentions in the text of a physical object
that had been shared in the design space. Of the seventeen final waypoints, eight
highlighted materials shared by participants in the design sessions. The other
waypoints featured images that participants produced or acquired after the waypoint
had been collaboratively decided upon.

For example, in session 3 Daphne brought in two muskrat pelts representing
two stages of the pelt preservation process. The muskrat pelts were engaging material
objects that served as a generative vehicle for Daphne to share her personal
knowledge of muskrats, as the sister of a trapper. The pelts also acted as a vehicle for

other muskrat-related local knowledge to enter the design space.

Daphne: These are . . . the person I got this from, he still traps up the creek.
My brother trapped during high school. He would go down in the morning
and check his traps and get home from school, he brought up the muskrats to
somebody else who would skin them and do all this stuff [tanning the hide].

Heather: So do you eat the muskrat then?
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Daphne: I never did but local people do.
Jane: It's, you have . . . you must have that in the cookbook that came out
like 20 years ago (looking at Daphne). In there, there’s a Muskrat ala King

recipe in that.

Both Daphne and Jane shared that they had material copies of the locally
produced cookbook referenced in this conversation. The cookbook was never brought
into a session, but the group agreed that a waypoint highlighting the area of the creek
that trappers used, a discussion of muskrat trapping, and a copy of the local muskrat
stew recipe should be included on the final map. See Figure 16 below. The final point
was entitled Paw Paw Gut. Paw Paw trees are native trees known for their mango-like
soft fruits. In coastal geography, the term “gut” refers to a narrow tidal body of water.
For the Paw Paw Gut waypoint, Daphne provided the title and wrote the text.

Sallymearle provided the waypoint image.

(@) ArcGIs StoryMaps &

Paw Paw Gut

Paw Paw Gut is one of the places along Fishing
Creek unters still trap muskrats. Some

ey taste, Then parboil
salt and pepper for
ain and pat dry

g or pan frying in butter until

crusty brown
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Figure 16: Screenshot of the images, title, and text for the map waypoint entitled Paw
Paw Gut as it appeared in the final map. The title and text were written by Daphne.
Sallymearle supplied the image. Paw Paws are native trees known for their mango-
like soft fruits. In coastal geography, the term “gut” refers to a narrow tidal body of
water.

When sharing secondary knowledge, my analysis found that participants also
leveraged community ties to bring knowledge into the design space that they did not
directly hold. Participants would access this knowledge from a variety of people and
places. For example, Daphne shared in design session 3 how she had leveraged her
relationship with the head of the neighboring town’s historical museum to ask if this
person, or the museum they administered, might have local knowledge that would be
valuable to share with participants in the mapping design space. Daphne mentioned
she was particularly looking for knowledge that might be associated with the local
climate. Through a recommendation from this person, Daphne found a recorded

lecture delivered at the museum some years ago by a well-known and well-respected

local resident.

Daphne: I asked [Daphne’s acquaintance who is a museum professional in a
neighboring town] if she had anything at the [museum] that would be
relevant to what we're doing.

Heather: Uh huh.

Daphne: And she didn't think that she did. But she said that Dr. [X], who's a
widely known scientist here, had given a speech and all their speeches are
recorded and put on a YouTube.

Heather: Oh.
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Daphne: And I watched what he did, which was really fascinating. His speech
and presentation was on sinking lands and rising seas. And he gave that
speech in 2019. But he talks about the formation of the Bay and the changes
that are going on right now and he's trying to answer the climate change
question. And he has graphs showing that in the last 100 years, the world has
definitely gotten warmer. But his thesis is, it's not just ice melting, the Earth's
crust is sinking. And he gives all the scientific reasons that the land is going
down. And with the ice (unclear) coming in, that, that's what's going on. And
his, you know, his last prophecy is, "Don't buy waterfront." So! Anyway, but
it's an hour long, and I'm telling you, | learned stuff every minute that he

spoke.

Daphne successfully leveraged her community assets and found new-to-her

knowledge that she found fascinating. As Daphne shared this new local knowledge,

she was careful to introduce the context - a well-known local resident giving a lecture

at a well-known local institution. Later in the session, Daphne elaborated with Jane

about how technical she found the lecture. Together they agreed that the technical

topic was not a barrier to understanding, confirming that Dr. [X] was a known and

trusted source of knowledge in the community and that he was skilled at delivering

knowledge in an understandable and interesting manner.

Daphne: This guy, he was so (audio unclear)
Jane: Yeah.

Daphne: Yes. Because it's such a pointy-headed topic . . . (both laughing)
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Jane: But if there's a person who can take the pointy-headed topic and
turn it into a really fascinating thing . . . [Jane is personally acquainted with
Dr. X]

Daphne: And he did!

My analysis found that when secondary knowledge entered the design space it was
often delivered within a credible context. | use the term “credible” here as it would be
used within communication research, to refer to information that reflects both
expertise and trustworthiness (McGrew et al., 2018)

Later, in session 3, Classy shared knowledge from a conversation she had
initiated with a member of the Piscataway Conoy Tribe, again demonstrating how
participants could successfully leverage community assets and find new-to-them

knowledge.

Classy: Well, my area, interests that appeared and grew after | left that first
meeting, was the Piscataway Indians. And | did contact my, my friend, [Y] .
.. 1s, you know, really on the southern part of this story [has knowledge about
how the Piscataway Tribe engaged with the landscape further south of the
creek area]. And | said, well, I need somebody on the northern part [referring
to the area that the town is in]. And he referred me to [name of local
community member], [Classy spells out community member’s last name],

who was in the women's . . . she was one of the women who was celebrated
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last year in the women's group. She is [high administrative position] of the
Piscataway Indian Tribe.

Daphne: Wow!

Classy: Yes. And I went . . . (making a surprised face) She said, you know me
Classy, and she said, you know, we're talking on the phone, so she's sending
me pictures [sending pictures of herself via text as they are talking]. And I'm

like, oh, yeah, I do know you! [group laughing]

Classy leveraged a local asset, reaching out to an acquaintance who, in turn, put her in
touch with another acquaintance who held the knowledge Classy was seeking. Classy
went on to share what the person told her about the history of The Piscataway Conoy

presence in the area. Throughout sharing this information with the group, Classy

worked to provide context and establish credibility.

Classy: But we were on the phone for, | swear, like almost an hour and 15
minutes. As she was talking and like, you know, talking about people like
[the name of another community member], because [this other community
member] is part Piscataway too. And I'm like, these are people I've known for
years in politics [Classy is very active in local political party], and did I know
that they had a relationship with the Piscataway . . . !? You know. You just

don't know.
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In both Daphne and Classy’s examples, the mapping experience supported
engagement with their community in new ways as Daphne and Classy searched for
local knowledge that they did not hold. As a result of this new engagement, in both
instances, Daphne and Classy acquired new-to-them local knowledge that they were
able to share with the group.

The information Daphne learned from Dr. [X]’s lecture involved the effects of
local climate change. The mapping group chose not to include any data about climate
change on their map. However, Classy advocated for, and the group readily agreed,
that a waypoint representing the Piscataway Conoy Tribe’s engagement with the
creek was important and should be included. Classy felt strongly that I, as head of the
project, should speak with her new acquaintance. Classy reached out to this person
after session 3 and connected us via text. This resulted in an hour-long phone
conversation between this person and me. During our conversation, this community
member, despite not being part of the mapping group, generously agreed to write text
for a waypoint about the Piscataway Conoy, as well as share family photos. With her
permission, Kay organized her photos into a collage that the mapping group used as
the image for a waypoint they entitled Historic View. The group included this
person’s text after the waypoint text written by Daphne. See Figure 17 below. The
local knowledge that Classy accessed through her acquaintance was therefore

included in the final map.
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Figure 17: Screenshot of the images, title, and text for the map waypoint entitled
Historic View as it appeared in the final map. An administrator of the Piscataway
Conoy Tribe, whom Cassy contacted, supplied the images and wrote the second and
third paragraphs of the text. Daphne wrote the title, and the first paragraph of text.
Kay composed the images into a collage.

| found that participants responded to the perspectives of critical data science
introduced to the design space by exhibiting a willingness to share their own
knowledge, a confidence in accessing other local forms of knowledge, and a level of

comfort with seeing their local data as valuable. I also found that they considered

both verbal and material paths as valid methods for sharing valuable local knowledge.

Critical Data Practices to Challenge Local Institutional Data

Participants brought local socio-cultural knowledge to the design space. 1, in
my role of facilitator, brought locally focused institutional knowledge and data into
the design space. Collaboratively, we explored the map-based institutional data
related to hurricanes, tornadoes, floods, projected sea level rise, historic structures,

and more. | collected this data from institutions like NOAA or the Federal Emergency
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Management Agency (FEMA). Some of the maps | introduced via paper as
screenshots of larger maps | accessed digitally through ESRI ArcGIS Pro. Other maps
| shared in their original digital form, for example maps from the ArcGIS Living
Atlas of the World. The group collaboratively explored these digital maps via a large
desktop computer that | brought into each design session. We also explored the digital
maps hosted on the county website in this manner.

Participants were interested to learn what sorts of institutional data were
available that featured their local landscape. It was quickly clear, however, that
participants would find inaccuracies within these data visualizations. This organically
led to the group taking a critical stance towards the institutional data | was sharing. In
session 2, | observed the first instance of this. While collaboratively viewing the
county’s ArcGIS map of local historic sites, linked through the town’s official
website, the group determined that the location of two of the properties representing

local locations of a larger, state-wide “Star Spangled Banner Trail” were inaccurate.

Eileen: Oh ... What's that one used for? [Eileen is referring to a waypoint]
Sallymearle: [town] Victorian house . . . at [location]

Daphne: Yeah.

Heather: So yes, so this is their home [page]. [the home page for the State-
wide inventory of historic sites]. So this is their little blurb about it. (Heather
is controlling the mouse and clicking through the features of the map and the
waypoints) And then if you go down here, this is where you get to the GIS

[map] layers. So there's . . . if you click on this one, you can take all the
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historic ones [waypoints] off and then you're just left with the [State-wide]
Star Spangled Banner Trail ones.

Daphne: Oh, let's see where that is. (Daphne is pointing to a waypoint)
Sallymearle: [Sallymearle reads the names of the cross streets]. So which,
whose house is that?

Heather: | can click on "More info."

Daphne: It is "Season by the Bay." (Daphne is reading the pop-up that gives
more information)

Eileen: It is Classy’s house! (group laughing - understanding that Classy’s
house is nearby the waypoint they are looking at)

Daphne: 16th?

Jane: [Jane reads the address associated with the waypoint]

Daphne: It's actually [name of community member not in the group]’s place.
Heather: [Heather reads the name of a man and woman associated with the
waypoint] house.

Daphne: Yes, the [people named] lived there. But it is 17th street, so the map

might be a little bit off!

As the group continued comparing the data displayed on the institutionally produced

map against the knowledge they personally held, they found further inaccuracies,

including a second waypoint that appeared to be associated with the wrong address.

This led the group to decide that the quality of this institutional map was at a level

that their map would be able to far exceed.
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Daphne: Ours [the map made by the participants] is going to be
better than this!

Eileen: It's going to be so much better!

| observed that a critical data perspective emerged within the group
spontaneously as they used their deep understanding of the local landscape to critique
the institutional data. My analysis also indicated that this was an inflection point for
the group. This exchange represented the first time within the project that participants

spoke of the map as being theirs, rather than being mine or being unaffiliated.

Critical Data Perspectives for a Collaborative Pathway to Group Understanding

| found that critical data practices also influenced how participants engaged
with local knowledge, whether institutional or informal. In each design session, the
participants, or I, brought in stories, artifacts, or materials (e.g., debriefs from phone
conversations, information from books they had read, other local maps) that carried
local knowledge that we then discussed. The group asked clarifying questions,
requested, and supplied, supporting information, looked up information on the
internet, and categorized and prioritized the information to collaboratively work
toward group understanding. My analysis indicated that these actions resulted in three
outcomes: (1) to expand local knowledge, (2) to challenge local knowledge or (3) to
undergo a change process as local knowledge transformed the group’s previous

understanding. See the ELL framework, Figure 5 on page 139.
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First, 1 will present how landscape and climate knowledge was expanded
within the design space. My analysis demonstrated that the most common outcome
when the mapping group engaged with local knowledge to develop a collaborative
understanding was to expand that knowledge. Expansion happened as group members
added nuanced information and insights. This process of expansion was often
motivated by a participant sharing that they did not know something. My analysis
indicated that when participants shared a lack of knowledge this did not typically shut
down discussion but was instead a catalyst to invite other participants to share
knowledge or to focus group inquiry on that topic.

For example, in design session 2 the group was looking at three potential map
scale levels to use for the base map they would build: a small scale that produced a
map showing the most area, a large scale that produced a map showing the smallest
area, and a medium scale. The discussion became focused on the boundary of the
town, however, there was a collective lack of knowledge about where, exactly, the
town ended. Working collaboratively, the group engaged with a mix of personally
held first person knowledge and secondary knowledge. Eventually, a group

understanding was reached.

Daphne: And where does the town limit stop? Is it after First Street?
Jane: First Street? You mean [X Steet]?

Sallymearle: I think it might go a little bit past [ X Street] but I'm not
sure. I know . .. Yeah. Because [a community member not in the

group], I thought [the community member not in the group] lives in, in
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[a second community member not in the group]’s old house, past that
um, church on [road name]. That African American small church. |
thought [first community member not in the group] was in the town.
But I could be wrong.

Jane: But is it the town’s town limits or the town’s area . . .
Sallymearle: I don't know.

Jane: ... mailing address?

Sallymearle: I really don't know.

Jane: Yeah, and the town, I'm pretty sure, ends up at [housing
development name], isn't it? By the time you get to [third community
member not in the group]’s, it's [the neighboring town].
Sallymearle: Right.

Jane: So | think [housing development name] there, [boulevard
name], is the end of the town limits.

Daphne: But I don't know, when you cross the street, is Somerset in
the town limits?

Sallymearle: Summer City?

Jane: | don't believe so.

Daphne: No Summerset, isn't that the name of the housing
development right across from [boulevard name]? [Neither Summerset
nor Summer City is the correct name]

Jane: Oh, oh, oh, oh. Across from [housing development name].

Daphne: Yes.
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Sallymearle: Oh! Maybe it is.

In this exchange, Jane, Sallymearle, and Daphne were working to understand what
areas of the landscape were institutionally included within the town. In this effort,
they relied upon their individually held knowledge about how people who live in
different areas represented on the map referred to their property, and personal
knowledge of landscape features, particularly the location of housing developments.
Working together, the group expanded on their knowledge until they reached a shared
understanding of what parts of the landscape were, and were not, in the town.

In exploring how local landscape and climate knowledge was challenged, my
analysis indicated that critical data perspectives were also adopted by members of the
group to challenge or question local knowledge that was shared in the design space.
The outcome of a challenge could lead the group to a shared understanding of what
was not known about their local landscape.

| observed an example of this in session 2. Eileen exhibited a critical data
practice when she questioned what might have been left out of a dominant local
narrative - that there was no tension or trouble during the founding of the town. The
town was founded in the 1880’s when an out-of-state developer acquired the land to
build an extensive resort. Eileen adopted a critical, questioning stance and asked to

whom, and from whom, the land was transferred.

Eileen: Did somebody advocate for it [the historic resort], and said, “Hey,

do you want a town?”
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Jane: It was probably beach property. It's probably beach . . . | mean, we
knew there was a beach there.

Eileen: It's pretty amazing to get a train here.

Jane: Whether that was made or was here, somebody just said, "Oh, look,
there's a beach.”

Eileen: But there are a lot of other beaches. So why did they pick us?

Daphne: The straightest line, 28 miles from the [city] line is here.

Eileen, who often positioned herself as a questioner within the group, asked about
how the local area was chosen as the terminus of the historic rail line and the location
of the resort. Jane speculated it was because of the beach but Eileen held (common)
local knowledge that there were multiple beaches in the area, so she was not totally
accepting of Jane’s explanation. Daphne shared her knowledge that the straightest
line from the city to the bay, 28 miles, ended in the town. Eileen remained unsatisfied

and continued to challenge the local understanding.

Eileen: But if people were living here and all of a sudden you just dropped a
metro station off in their community wouldn't the people . . .? I'm just
imagining like, they'd be like, "Why are you bringing all these people?" Like,

obviously people here welcomed it. Or did they?
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Eileen, perhaps imagining the pushback a community might muster if there was a
major infrastructure project proposed to bring urban people into a rural area to
gamble in a casino and at a racetrack and to recreate at the beach, continue to
question the historical understanding. Kay, as an excerpt on town history, explained
who the wealthy developers were, but not who was on the land before it was

purchased.

Eileen: So did [local community member not in the group]’s family ever say
how, like with the family like that, they've ever said, "Oh, we were glad to be

a part of it?" | mean, obviously, they were farming and they're not . . .

Here, Eileen asked a specific question about a community member she knew, whose
family had been in the area for a long time. Eileen’s question was never answered as
the conversation became focused on the details of the development. | then asked
directly what was on the land before it was developed as a resort, resurrecting
Eileen’s line of questioning. Daphne responded by going back to the area’s early
colonial history (the 1600’s) but then admitted that the community’s local knowledge

contained a gap about who and what were associated with the land before the resort.

Heather: So, who was here? Was it, was itafarm ...wasit ...?

Daphne: Private land.

Heather: It was a farm?
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Daphne: From Calvert County history books, it shows land grants from the
King that were . . . took up big spaces here. Like this may have been called
Majors Choice, right down to [the highway] here. But they . . . there is very

little that is known or written about all of that. What was here before.

Daphne shared an antidote from a historical book she indicated she did not find
completely trustworthy about the local population during the Civil War, nudging the
discussion to a new topic. That new discussion continued until Eileen made a final
effort to challenge the idea that everyone who was in the area supported the
development of the historic resort. She asked about the local reaction to dredging,

which was undertaken to widen and straighten the creek.

Eileen: So when they [the historic resort developers] wanted to change the
creek and widen it, would there have been anybody that, locally, that would
have been upset about that, or was it not . . . everybody, all the people were
probably like . . .

Daphne: We don't know.

Eileen: We don't know . . .

Daphne: They got paid for their land.

Eileen: Oh, that's true.

Daphne: So maybe. . . .

Eileen: Yeah, it's not like . . .
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Jane: There were probably those that didn't want to have their life disturbed
and others that would like yeah, it's a great thing. Like always, you know,
there's going to be pros and cons.

Kay: It would have been purchased by the company. So we, like that
particular part would have been . . . it wouldn't have been a person. You
know, it was gonna be developed anyway, it was gonna be . . . they purchased

the land to develop it but, you know.

Eileen returned a last time to question what might be missing from the group’s
collaborative understanding. She asked again if people might have been upset by
change - changing the river to accommodate large boats that would moor at the resort.
Daphne stated that landowners that were affected would have been paid, although her
knowledge did not seem to be based in documented fact but in a more general idea
that fairness would have required that people be compensated. Of course, her
assumption overlooked how historic power imbalances and racism might have easily
created a situation in which people would have not been fairly compensated for their
land. Kay explained that the railway company, as the developer, would have been the
buyer, and indicated that there was a kind of inevitability to having the area become a
resort. This understanding also did not seem to be well supported. Jane offered a both
sides argument that talked about the inevitability of there being people for and against
change, again disregarding that there might have been inequitable outcomes as the

result of this large land reallocation.
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In this exchange about what the landscape may have been like before the
town, Eileen utilized a critical, questioning stance. The group met this critical stance
by adding more nuanced knowledge about the development, thereby engaging in the
more comfortable act of expanding knowledge. However, the action of expanding
knowledge did not address Eileen’s challenge. Ideas put forward by the group about
the inevitability of development and about assumed fair dealings were not well
supported and, in the end, the group discussion shifted to a new topic without a
resolution to Eileen’s challenge.

Lastly, I found that local landscape and climate knowledge could transform
group understanding. My findings indicate that occasionally the knowledge
participants shared was powerful enough to transform the group’s understanding of a
landscape feature. The first example I highlight happened during session 2.
Sallymearle’s home abutted the creek. This positioned her to hold and share nuanced
local knowledge related to the creek landscape that was unknown to the other
participants. My analysis demonstrated that Sallymearle was not only able to expand
local knowledge for the group but was also able to share personally held local
knowledge that transformed the group’s understanding of the landscape feature.

During session 2, Sallymearle shared how her neighbors viewed the safety of
the creek before and after the town built the raised, boardwalk-style nature trail along
a large section of it. The group discussion turned toward the founding of the trail.
Sallymearle was able to share which of her neighbors were for and which were
against the building the trail. Sallymearle’s knowledge expanded the group’s

understanding, a commonly observed outcome I discussed above. However, in this
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case, Sallymearle went on to share her personally held knowledge of how the trail’s
presence affected the safety of the area. Sallymearle’s knowledge was able to

transform the group’s previous understanding of this aspect of the landscape.

Sallymearle: Well I think some people, some landowners objected. And
that's, like across the creek . . . it [the trail] hasn't crossed the creek. But like
[first name of community member not in the group], uh [last name of
community member], right?

Daphne: The florist?

Sallymearle: Yeah, [community member’s first name]. She definitely didn’t
want it anywhere near her property! And the people on that side, near [a
housing development], they don't want it. But it stopped, of course. It didn't go
there. But I think that he [the town’s mayor at the time] ran into that too, a lot.

He used to tell [Sallymearle’s husband] that.

Sallymearle expanded the group’s understanding of the building of the trail by
sharing her personally held knowledge about who was specifically against the trail
and how that opposition challenged the efforts of those who were championing the
trail. Daphne then shared her knowledge of why people were objecting - that

development of the creek would make the area less safe.

Heather: Do you think there's any controversy now that it's all built?

Orisit...?
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Daphne: It’s not all built, people want it to extend. But what Sallymearle’s
saying is true, the landowners up there, not all of them, are interested in that.
There’s always been a fear that there would be crime and vagrants.
Sallymearle: We've found where we live, off of [street name], that there's less
crime down on the water, because we're back in the woods, up on the hill, and
there were trees, and people used to steal my husband's boats and motors.
(group looks amused) It's not funny! All the time! There were these terrible
people that were coming. Now that there's a trail that, you know, there's
people walking all the time, there's not as many shady characters going
upwards into the creek.

Eileen: That's interesting. That kinda goes counter to what people would
have thought.

Sallymearle: Right, yeah. There were . . . it was like the wild west back on

our creek.

Here Sallymearle shared her personally held knowledge about how the building of the

trail lowered crime and increased her sense of safety. The trail, based on the data

Sallymearle had collected regarding the safety of her boat and motor on the creek,

had become safer after the town built the trail. This knowledge was not only new to

the participants but was surprising. It didn’t align with what they expected. Eileen

even named that Sallymearle’s knowledge “goes counter” to what they all would have

thought. In this instance, Sallymearle’s knowledge had transformed the group’s
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understanding of how building the trail affected the safety of the local area,
transforming their understanding of their local landscape and how it operated.

A second example of knowledge that resulted in transforming group
understanding occurred during session 3. The community mapping group engaged in
a discussion about the history of a particular local landscape feature, Brownie’s
Beach. Brownie’s Beach had, within the past few years, been gated, with a town
employee stationed at the gate to ensure entry to only people who could demonstrate
that they were residents. This measure was implemented to give local residents
special access to a treasured local landscape feature, a nice swimming beach, while
ensuring that it was not overrun with day-tripping non-locals, who had acquired a bad
reputation locally for being rowdy within, and disrespectful of, the landscape.

The mapping group entered into a discussion of Brownie’s Beach when Eileen
brought up a challenge to local landscape knowledge. Eileen asked if Brownie’s
Beach was named Brownie’s Beach because it had historically been a place where
minoritized people could swim safely within the segregated community. The group
responded to Eileen’s critical questioning of the landscape by working collaboratively
to share the local knowledge they held. This effort to expand their knowledge allowed
them to collaboratively come to a transformative understanding. Brownie’s Beach
was named after a White business owner that opened a bar at the location, however,
the beach was also the area where Black and other minoritized community members

were historically able to swim safely within the segregated community.
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Eileen: When my daughter was in first grade at [local elementary school
name], she came home and she said, "You know, Brownie’s Beach is named
that because that's where people who were brown, where the only place they
could go to the beach." I said, "That’s . . . that doesn't sound right.” She said,
"No, our teacher told us that.” Is that true? (Eileen questions the group)
Jane: No.

Classy: | felt. . .

Jane: It was based on the store, wasn't it?

Classy: It was after . . .

Jane: Well, what I've heard, it was based on somebody's store, wasn't it?
Eileen: | felt that, I think that the racial segregation wouldn't have been, that
they would have been allowed on that beach, |1 would guess.

Jane: It would have been the other way around, | thought.

Eileen asked about the origin of the name of a local landscape feature and if it
had connections to the historic racial segregation of the community. Eileen was
inclined to think it did not, and Jane quickly agreed with her, citing her personally
held knowledge that the name was based on an old store that was located there. Eileen
then indicated a hesitation to believe that her local landscape was segregated in that
way. Jane might have been relying on the modern understanding of Brownie’s Beach
as a treasured local landscape, so treasured that access was currently restricted, when

she shared that she thought it “would have been the other way around.”
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Daphne, who had lived in the area her entire life and had a strong interest in
local history, assumed the role of expert within the discussion to share that the name

of the beach actually reflected the name of a person who historically had a bar there.

Daphne: No, it was a bar.

Jane: Oh, a bar.

Daphne: So there was a huge hotel at the end of the boardwalk, [hotel name],
from like 1900 to 1952. And a man named [man’s name] Brown was the
bartender. And when it burned in '52, he had all of these customers and
everything, and he had a little cottage right there, kind of where [local
community member not in the group]’s place is. And . . . so he turned his
cottage, the front part, into a bar, and he called it Brownie's Bar. And [name of
local historian] has written about this and she's found the business cards for
Brownie's Bar located at Brownie's Beach. It was kinda named from him. But
it wasn't until the past two years, | guess, | asked my Black friends, "Where
did you swim growing up?" And they said, "The only place we were allowed
was Brownie's Beach."

Eileen: Ah! So it's both true. It's both true! But not . . . but it wasn't because
people were brown, his name was Brown and they were brown but it wasn't

like . . . Does that make sense?

In this exchange, Daphne first added nuance to community knowledge that

was moderately well known - that Brownie’s Beach was named after a commercial
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establishment. Jane was interested to learn it was a bar and not a store. Daphne then
went on to share local knowledge that she uniquely held. She knew, based on
conversations with friends and fellow community members who were Black, that
Brownie’s Beach was also a place where, historically, Black community members
had felt safe to swim, unlike at the segregated community pool and other local
beaches. This knowledge worked to transform the group’s understanding. Brownie’s
Beach was named for a business owner (of a bar rather than the more morally neutral
business of a store) and, most importantly, the town did have a shameful history of
segregation that was embodied in the landscape of the beach. The landscape of
Brownie’s Beach was a central part of local racial segregation.

I only learned months after the mapping experience ended, during a post-
experience member-check interview, that the town had officially renamed the beach.
Within the past few years, the town had changed the name of the beach from
Brownie’s Beach to [X] Park. This renaming was never mentioned during our
discussions of this landscape within the design sessions. The town’s renaming might
indicate that town officials were working to further distance the, now treasured and

valuable, local landscape from the town’s shameful history of racial segregation.

In-Group and Out Group Sharing of Local Data

| found for RQ2a, how does building an online, local data resource provide,
or not, opportunities for participants to build upon (a. within the group) local
understanding? that in-group participant understanding was achieved only once the
group had collaboratively expanded, challenged, and possibly been transformed

through their engagement with local knowledge, as discussed in the previous section.
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Further, | found that this collaborative understanding was necessary before the
mapping group was sufficiently confident to consider their understanding credible
enough to function as data on their map. This positioning of local knowledge as data
within the map achieved a clear pathway for the local data able to be shared with
people outside of the group. This finding provided the answer to RQ2b, how does
building an online, local data resource provide, or not, opportunities for participants
to share (b. with people outside the group) local understanding? The collective work
that the group did to determine if their shared understanding was credible enough to
be visualized on the map positioned the understanding to become public map data.
Before demonstrating how this shift from shared understanding to map data
progressed, 1’11 first describe how participants approached credibility. In my research,
| operationalized credibility to align with communication literature - as a combination
of trustworthiness and expertise (McGrew et al., 2018). | found participants engaged
with and valued both metrics during the design sessions. When sharing new
knowledge within the design space, my analysis demonstrated that participants often
worked during their presentations of local knowledge to telegraph to fellow
participants how their knowledge was credible. For example, when Daphne brought
the YouTube video of the local climate change lecture into the design space, she
introduced Dr. [X] as a “widely known scientist here,” emphasizing both Dr. X’s
trustworthiness, as embodied by his status as a well-known local resident, and his
expertise as a scientist. | saw a similar effort at explaining credibility when Classy
shared the knowledge she had learned from the local representative of the Piscataway

Conoy Tribe. Classy introduced this person as “one of the women who was celebrated
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last year in the women's group” referring to a local civic organization that Classy was
involved in who recognized women leaders in the local community. In this
introduction, Classy telegraphed the person’s legitimate standing in the community as
well as their trustworthiness. Classy went on to emphasize how long the phone
conversation was that led to the information she was sharing, “We were on the phone
for, I swear, like almost an hour and 15 minutes.” In this way, Classy telegraphed
both the woman’s expertise in knowing so much about the subject and the depth of
the knowledge that was shared.

| found that the mapping group rarely questioned the credibility of the
knowledge their fellow participants shared within the design space. One exception
was when Classy shared her interest in finding, reading, and eventually bringing to
the group a book about the history of the Piscataway Conoy Tribe in the area. Daphne
later questioned the credibility of that knowledge given the publication date of the

book Classy was referencing.

Classy: [I found a] book that was written in 1962 that in some way documents

the presence of the Piscataway Indians in, in [county name].

Later in the design session, Classy shared her plan for getting a digital version of the

book from a large state library and Daphne pushed back on this data source.

Daphne: | would be a little cautious with 1962. Since there . . . that was the

publication date?
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Classy: That's when [the author] wrote it.

Daphne: There's been more scholarship since then.

It is possible that a different mapping group would have displayed less trust
for each other and the local knowledge that they were sharing. Daphne shared at
multiple points throughout the design sessions that she knew people within the

community that she would not trust to share reliable knowledge.

Daphne: I don't know that's true. I mean, people have made recordings that
there was a red light. (group laughing) [group is discussing whether the
confirmed brothel in the town had ever actually had a red light on outside]
That's what I'm talking about oral histories, I know you like oral histories
(directed at Heather) but it's in this one person’s oral history, so you think it
must be true. And then other people will repeat it because they heard that oral

history.

My analysis demonstrated that while participants rarely questioned the credibility of
the knowledge that entered the design space, it was essential that local knowledge go
through a collective process before being deemed credible enough to be included on
the map. Sallymearle emphasized the power of this collective action when she
demurred from being assigned to write text for the Train Crash waypoint, sharing,
“my blurb would be, it would be like hearsay. It wouldn't be very good.” Once

understanding was collectively achieved and participants confirmed that this
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understanding was credible enough to be included on the map, they had positioned

their local data to enter the community’s shared evidence base.

Local Data Entering the Shared Evidence Base

Guided by Dillion and Craig’s storylistening framing (2021), | found that the map
building experience provided a pathway to expand a community’s shared evidence
base in two ways, indirectly via the community-built map, and directly from the
design space. This answered RQ3, how do participants’ beliefs and practices around
global and local landscape and climate knowledge intersect with, or challenge, what
they recognize as their community’s shared evidence base? | found that this process
was particularly salient to the community’s shared evidence base when participants
engaged with local data that spoke to broader socio-cultural values and systems
operating at a more-than-local level. | have visualized the potential for the integration
of local data into the community’s shared evidence base in my TLL framework seen
in Figure 5 on pages 18 and 139.

In the final session of the mapping experience, participants made plans to
institutionalize their map. | discussed my findings regarding institutionalization in
Paper 1. Institutionalizing the map for this group involved successfully convincing
town and county officials of their map's current and future utility. Participants
successfully lobbied these civic institutions for support to institutionally administer,
expand, and host the URL of their map. In their success, participants demonstrated a
very clear path for how local data on a community map might move into the

community’s shared evidence base.
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In my TLL framework, Figure 5 on pages 18 and 139, I also indicated that
collective understanding might move directly from the design space to the
community’s shared evidence base, bypassing the map. This was a second way |
found that participants engaged in positioning group understanding to enter the
community’s shared evidence base. Direct interaction with the community’s shared
evidence base was indicated by my findings regarding how local knowledge had the
power to transform group understanding. In both examples shared above, what the
group thought they knew regarding how development affected crime and how the
modern landscape reflected historic segregation, were accepted as incorrect. In effect,
the group's original, incorrect, understanding represented information held in the
community’s shared evidence base.

While this transformed understanding was not included on the final map,
participants did recognize that evidence in their landscape was speaking to broader
socio-cultural values and systems operating at a more-than-local level. In both these
examples of transformation of group understanding, participants had the opportunity
to recognize broader socio-cultural realities of racial inequity evidenced in their local
landscape. Participants reported that they planned to communicate their new
understanding to local residents outside the group, indicating that this transformed
understanding might move beyond the group and potentially into the community’s
shared evidence base. As Eileen stated at the conclusion of the discussion of
Brownie’s Beach, “So I'll tell [my daughter], who's now . . . 16 years later, or
whatever.” I have no evidence that group understanding transformed within the

design space successfully entered the community’s shared evidence base, but I do
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know it was shared. This strongly indicated that the TLL framework did represent a

potential pathway for movement of local data directly into the shared evidence base.

Stymying Climate Understanding

When writing RQ3, how do participants’ beliefs and practices around global
and local landscape and climate knowledge intersect with, or challenge, what they
recognize as their community’s shared evidence base? | explicitly linked the shared
evidence base to the context of landscape and climate knowledge. My findings
demonstrate that the community mapping group brought both landscape and climate
knowledge into the design space, however, my analysis also indicated that
participants struggled to engage with climate knowledge in a way that led to
collective understanding. The challenge of turning local climate knowledge into
shared understanding worked to stymie climate related data from entering both the
map and the community’s shared evidence base. My answer to RQ3 in the context of
landscape and climate knowledge was, therefore, while participants were able to
collaboratively produce group understanding when engaging with local landscape
knowledge, and therefore landscape understanding was able to enter the map and
potentially the community’s shared evidence base, this was not true for local climate
knowledge.

In this finding, | confirmed the difficulty, seen in the literature, of engaging
community members with climate change. In a survey conducted in 2022, 67% of
respondents say they “rarely” or “never” discuss climate change with friends and
family (Marlon et al., 2020; Leiserowitz et al., 2021). In Paper 1 of my dissertation, |

discussed a design-associated reason for this - | found participants abided by a
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broader cultural norm of avoiding explicit discussion of climate change. Here in
Paper 2, | expand my discussion with a learning-associated finding. My analysis
indicated that climate change knowledge was not engaged with in the same manner as
landscape knowledge, because, in part, participants found it very hard to make a
connection between their knowledge of local climate and the broader ideas of global
climate change. This finding aligned with the theory of psychological distance
(McDonald et al., 2015) which is often cited as a barrier to climate-change action
(Van Lange & Huckelba, 2021). In design session 1, | recorded in my researcher
reflection: “They [the participants] want nothing to do with climate change.”

My session 1 reflection was supported by the results of the climate attitudinal
survey | administered. Participants mirrored national polling responses in that the
majority reported that they didn’t know how climate change would harm them
personally or they thought that global warming would harm them only a moderate
amount. See Figure 18 below. Climate scientists would strongly disagree with my
participants, especially considering participant homes are within, what climate
scientists consider, a front-line community that is already experiencing significant

climate challenges (Lee et al., 2023).

Global warming will harm me personally

43% 47% ‘

Great/Moderate Amount Little/Not at all

‘ 17% (1 of 6) Great deal ‘ 50% (3 of 6) Moderate | 33% (2 of 6) Don't know ‘

Figure 18: A comparison of climate change attitudes of the community mapping
group (bottom bar in tan and teal) versus the general population of the U.S. (top bar in
orange and blue). National data is from the 2022 Yale Climate Opinion Survey
(Marlon et al., 2020). The question asked was: How much do you think global
warming will harm you personally?
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Within the design sessions there were multiple instances of participants
expressing confusion about how local climate knowledge related to broader ideas of
climate change. In design session 3, during a conversation about muskrat habitat and
prevalence, Daphne shared, “I don't know how we're tying together the climate in all
of this!” Later in that same design session, Jane and Daphne were discussing Dr. X’s
lecture and referred to climate change challenges as a “pointy-headed topic.”

During the group member check | questioned participants explicitly about
their reactions to my finding that they struggled to collaboratively produce group
understanding regarding how their local climate was reflecting broader climate
change. At first, they, as a group, talked about how the lack of local climate data on
the map was the result of the time pressures they faced within the mapping experience
and the amount of content they were developing for the waypoints. Jane articulated

this point.

Jane: But | know . . . | remember early on . .. We must have talked about it. |
don't think, the same thing, like . . . that is . . . climate change is so out here
...and we've got all this other little stuff [to accomplish in the mapping
experience] . . . that it just didn't seem to be . . . if we just focused on climate
change, and not any of that, then we might have gone off with it, but I think

we were all just trying to . . . . [get all the other stuff done]

Kay and Sallymearle agreed with Jane and then pointed out that even if they didn’t

explicitly talk about climate change, residents of their community, and their potential
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map users, should have be able to connect the idea of climate change to their map’s

data.

Kay: We were trying to show itself in a different way. Like when, kind of
what Daphne was saying, that she remembers ice skating on Moffat. You
know, like, it would have shown itself in a different way.

Heather: Yeah, that ... | mean that story made it onto the map. But the idea
of like that, that it doesn't . . . that Lake Moffat doesn't freeze anymore, or
maybe won't freeze anymore didn't make it in the map.

Jane: Yeah. No, | don't think we got that deep. It was just, you know, since

we had so many blurbs . . . [waypoint texts]

A bit later, Jane again referred to the Lake Moffat waypoint and emphasized that map

users should be making their own connections to climate change.

Jane: It was there, people skated on it, figure it out for yourself. (group

laughing) We are warming up here. We don't get ice! (group laughing)

| asked the group about whether they avoided climate change on the map
because they were afraid it might be objectionable to their fellow residents. They
rejected my suggestion. | then shared my findings from Paper 1 demonstrating that
the institutional knowledge that was brought into the design space avoided naming

climate change. This prompted Sallymearle to share a story that supported my
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finding. Sallymearle shared how, in a regional master gardener group that she was
part of, she had been told to avoid talking about climate change. | then shared the
challenge recognized in climate change education, stating, “It's so hard to get people
to connect what's happening in their own spaces, with, like, with these broader kind
of systemic changes.” This prompted the participants to think more concretely about
how they cognitively engaged with climate change, and they shared insights that
demonstrated that they did struggle in the mapping experience to connect their local

climate knowledge to broader climate change systems.

Jane: | think that climate change is a much harder thing to get everyday
people to step up and volunteer and say they're gonna think about. That's a lot
of thinking, you know? We had six weeks and | wasn't thinking about that in
six weeks.

Kay: You're with me on that. | would love to be involved but | wouldn't know
... I'mall in, I just don't know the how and the what, you know, with
climate.

Jane: | would say that too. The knowledge wasn’t immediately there in my

head.

Jane and Kay were pointing toward exactly what they struggled with when engaging
with climate in the mapping experience. With other categories of mapped knowledge,
participants held easily identifiable local knowledge that they could contribute or

engage with. Displaying a sense of expertise was a common code within my design
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session transcripts. With climate, even local climate, Jane and Kay were sharing that
they lacked a sense of expertise and, as a result, found engaging with local climate

knowledge hard work that was intimidating.

Discussion

Supporting people to understand how their local climate conditions reflect the
broader systemic dangers of climate change is a historic, complex, and difficult
challenge. However, all communities everywhere are facing deleterious effects from
climate change, and people within those communities are living amongst evidence in
their landscape of this global challenge. To take advantage of residents’ personally
held knowledge of this local evidence, | presented my knowledge learning and
knowledge sharing findings detailed above within a frame | called the Evidentiary
Landscape Learning, or ELL framework.

The perspectives and practices of critical data science influenced learning
throughout the collaborative mapping experience. Successfully expanding the notions
of what valuable data could be and who could hold, use, and produce valuable data
supported participants to readily share their own knowledge, reflect on materials that
they had access to in support of their local knowledge, and seek-out and rely upon
assets available to them from within the community that they could then share within
the design space.

My findings demonstrated an eagerness to engage with the locally focused
knowledge shared by the group. The place-based aspect of knowledge sharing,
whether orally or through material objects, was seen to drive engagement. | found

that even when participants were challenging the local institutional knowledge |
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brought into the space, they did so with a positive and enthusiastic attitude. Therefore,
the first tenet of the ELL framework highlighted local evidence emerging from local
landscape. People were experts on their home landscapes and would happily engage
with all kinds of knowledge regarding these landscapes, including climate knowledge.

Once knowledge entered the design space, participants used critical
approaches to collaboratively expand or challenge the local knowledge, or,
occasionally, be transformed by the local knowledge. My findings demonstrated how
intuitively participants employed critical data perspectives and processes when
engaging with local knowledge in this way. In turn, that engagement supported
participants to collaboratively build a shared understanding.

| found the process of expanding, challenging, and transforming knowledge
was almost universally associated with expressing positive emotions, even when
participants were recognizing gaps in their local knowledge or local institutional data.
In part, | found this reflected the care participants took to engage with credible local
knowledge. These findings contributed to the second tenet of the ELL framework,
collaborative learning for shared understanding.

| found that this collaborative process of expansion, challenging, and
transforming could occasionally produce community-held understanding powerful
enough to speak to socio-cultural values and systems operating at a more-than-local
level. This was the case within the examples | presented above of knowledge
transforming group understanding. Sallymearle’s knowledge of how development
made the creek safer and Daphne’s knowledge of how a landscape feature reflected

the shameful local history of segregation both transformed group understanding while
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speaking to the historic and ongoing racially based inequality within socio-cultural
systems. This illustrates the third tenet for the ELL framework, understanding of
socio-cultural values and systems through the lens of evidence physically embodied in
their local landscapes. | found that this transformed understanding was able to bypass
the map and enter the community's shared evidence base directly. This indicated that
the ELL framework might not always have to be associated with a data tool. It may
also indicate that local knowledge that participants engage with across all three
processes of expansion, challenging, and transforming may be of particular interest
for generating actionable understanding valuable to the shared community evidence
base and supportive of positive social change.

Thinking about the ELL framework in the context of adult climate literacy,
participants struggled to understand how broader climate trends were embodied in the
local landscape. Participants were never jointly confident enough in the credibility of
their efforts at shared climate understanding to present any of this knowledge on their
local map. However, looking across my findings, | saw evidence for how effective
facilitation and scaffolding might overcome these challenges. During the member
check group interview Jane and Kay talked about having a lack of expertise, as well
as the stance that climate change knowledge was too academic (“pointy headed”)
inaccessible (“out here”), and complicated (“deep”). My analysis showed that
participants did feel that they held expertise on local climate knowledge, e.g., how icy
winters were. All the barriers identified by Jane and Kay could be addressed through
carefully designed educational efforts. This, coupled with the finding that the ELL

framework did support a greater understanding of racially based inequality,
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demonstrated the potential for the framework to fulfill an important role in
community-based climate change education. | look forward to determining the extent

of this potential in future work.

Conclusion

The American Infrastructure Bill, passed in 2021, included 50 billion dollars
to support the “resilience of physical and natural” American systems by providing
funds to decrease the impact of drought, heat, and flood (The White House,
November 6, 2021; p. n.p.). The state in which | conducted this research was slated to
receive approximately 7 billion dollars of that funding. As federal and state funding
for climate resilience increasingly enters rural spaces, local officials are determining
how these funds are spent. Understanding how the ELL framework might support
community-based climate literacy is a first step to developing pathways for local
decision making to become more equitable as communities decide together how to
confront climate change challenges with finite resources.

Community climate change education is an under researched area. Adults are
the drivers of climate change policy, including at the local level, so it is important to
examine what adult environmental literacy “necessary to make informed decisions
about the place-based challenges [adults] face outside of a professional context” (Bey
et al., 2020), can look like. | presented here a new framework to support adult
environmental literacy. My ELL framework, based on my analysis of how the
perspectives and practices of critical data science can root learning in local evidence
embedded in local landscapes, has the potential to mitigate the politicization of other

climate literacy efforts while supporting collaborative understanding of socio-cultural
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values and systems through the lens of evidence physically embodied in the local
landscape.

My research also clarified challenges to navigate, primarily how to support
participants to see how their local climate knowledge related to the broader ideas of
climate change. The challenge of relating local experience to broader ideas of climate
change was not satisfactorily met during my project. However, the success | saw
when participants related local landscape to racial inequity points to the potential of
the ELL framework, with effective facilitation and scaffolding, to support
community-based climate education. Using the ELL framework to focus on the
moments of multiple knowledge engagement (e.g., expand, challenge, and transform)
might also point to areas where actionable understanding might be generated that
would be valuable to the shared community evidence base while supporting positive
social change.

Promoting climate literacy using a foundation of institutionally held climate
data, the big data that climate scientists and climate educators have traditionally used,
has demonstrated limited success when building widespread support for climate
policy. Evidence accumulated in the past 30 years suggests that this approach is
particularly ill-suited to community learning. However, personally held landscape and
climate data, data that people know to be true because they have seen it first-hand,
was found, in my research, to be valuable. My ELL framework is a first attempt at
capturing that value in service of learning.

My study adds to only a handful of scholarly efforts exploring how critical

data practices and perspectives might support community climate learning. By
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beginning to understand how expanded notions of local data might support
community-based climate learning, defined through the ELL framework, | am excited
to explore equitable pathways for navigating rural, community-based climate
challenges. | am also excited to explore how the ELL framework might support
community-based discussions around other aspects of landscape, including cultural,
natural, and historical. |1 aim to explore how people might see that everyone lives in a
shared and connected landscape, despite their diverging concepts of place.
Ultimately, I am wondering if a focus on generating local, community-held data,

presented in a place-based way, might support equitable civic decision making.
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Chapter 5: Integration of Findings and Conclusions

Opportunities to make equitable or inequitable climate related decisions with
far-reaching repercussions abound as rural communities confront everything from
rare climate events (e.g., flooding, extreme heat, extreme cold, drought, and fire) to
planning and funding new infrastructure (e.g., solar and wind farms). Communities
have finite resources to build climate resilience while answering the question, “What
do we value and how are we going to protect it?” in as just and equitable a way as
possible. Educational resources that might support rural community members to
engage in the often technical and data-heavy conversations that inform these intensely
consequential decisions can be either lacking or flawed. This can result in limitations
to both the scientifically held and locally held data that make up the shared
community evidence base people will use to support public reasoning and decision-
making (Cravens, et al., 2021). Institutionally held scientific data can have challenges
around accuracy at a local scale (Shepherd & Sobel, 2020), access (Coen, 2021), and
bias (Mahony & Hulme, 2018), while locally held climate expertise may have no
platform to be heard or shared.

Looking across my findings regarding design and learning during a
community mapping experience demonstrated pathways to support communities to
equitably meet the challenges of climate change. It also allowed me to understand
what challenges | will need to navigate as | continue this work. The six key design
processes | reported in Paper 1 demonstrated that the perspectives and practices of
critical data science could successfully support participants in valuing personally held

knowledge and the local data contained within. | also demonstrated in Paper 1 the
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value of ArcGIS StoryMaps as a tool for collecting and sharing local data, as well as
giving a proof-of-concept example of how an easy to use, visually appealing,
professional looking map might be institutionalized within the civic spaces of a town.

The design processes of map building were undertaken within what |
discussed in Paper 1 as a safe enough space. This allowed participants to interact with
trust and to engage in learning that led to group understandings that spoke to broader
socio-cultural values and systems operating at a more-than-local level within the local
landscape. In Paper 2, | presented how the mapping experience supported learning
within my Evidentiary Landscape Learning, or ELL, framework and how this
framework might support adult climate literacy. | found that both the map design
process of institutionalization, detailed in Paper 1 analysis, and the engagement in
collaborative understanding to determine what constitutes credible local data that |
saw in my analysis in Paper 2, presented paths for local data to enter a community’s
shared evidence base. See Figure 3 on page 13.

This research represented my first attempt at engaging a community in this
type of landscape-based learning. I made the methodological choice to facilitate by
following, rather than leading, to observe how participants would naturally and
intuitively engage with the mapping software, their landscape, and each other. Taking
a listening stance allowed me to meet my objective of gathering natural participant
reactions to the design experience. However, | found this listening stance constrained
my ability to challenge participants to move into learning spaces that might make
them somewhat uncomfortable. My facilitation choice had the greatest impact on how

participants engaged with the local climate that was introduced into the design space.
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In both Paper 1 and Paper 2 my findings highlighted a significant challenge:
participants demonstrated no interest in including climate change related local data
within their map. Without mapping local climate data, the pathways demonstrated by
my research for engaging local data in the community’s shared evidence base were
less viable. | was surprised to discover the depth of avoidance to directly naming
climate change in the institutional data sources that participants brought into the
design space. | was less surprised by results indicating how difficult participants
found connecting their local climate knowledge to the broader climate trends, as this
challenge is well supported in climate education literature.

My findings emphasize how complex the community-based climate change
educational context is. In my research, one way | saw complexity manifest was
through the multiple identities’ participants held and represented in the design space.
I knew from my survey of climate change attitudes that the participants I recruited for
this project were generally accepting of climate change, although that was not a
criterion I had actively sought. However, participants often demonstrated avoidance
when | asked them to engage with climate change, from rejecting the idea in session 1
that they should talk with each other or their friends, family, and neighbors about
changes in their local climate, to collectively choosing not to include any of the
climate data the group discussed during the design stages in the final version of their
map.

My findings indicated that participants were influenced in their shared stance

toward climate change by a variety of considerations and influences from both
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outside and inside the group. Externally, participants were aware that the term climate
change was avoided in local civic discussions. Participants also demonstrated a high
level of awareness of other political tensions within the town and found that the
critical data science practices that they were engaged in required navigating those
local political tensions. This was especially salient in the choices they made when
institutionalizing their map. After using critical practices to discover absences in the
landscape - in the form of missing public recognition for civic good works done by
fellow community members - participants engaged in a collaborative discussion about
how best to right this discovered wrong. Much of their discussion focused on how to
successfully navigate the local political tensions that likely resulted in the absences in
the first place. Within this discourse, the community map was characterized as being
“controversy” free. Participant planning focused on which parties were the most
“neutral” and should therefore approach the town administration.

Internally, the mapping experience and the practices of storylistening made
visible points of view that privileged a long-term, insider, embedded residential
status, often at the expense of others who had resided in the area for less time or who
had a less prominent social status in the group. Participants were observed to readily
acknowledge these tensions. Jane, Eileen, and Classy all discussed their newcomer
point of view during various design sessions. My analysis demonstrated that these
moments where largely within discussions focused on negative outcomes. For
example, in session 3 Jane associated the development of her neighborhood and the
building of her home with the loss of what had been a public, and treasured,

landscape. Her point of view as one of the new residents that had caused negative
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consequences was not challenged, but instead accepted, by the group. | observed the
idea of new being not as good as old reflected throughout my findings. This theme
extended to which participants were most closely listened to and deferred to, which
participants had their ideas taken up, and which participants tended to denigrate their
own knowledge. Jane displayed this privileging of life-long resident knowledge in
design session 2 when she deferred to Daphne upon being asked a question, “I don't
know old-time. I've been here longer than most of all my friends, who are newbies, so

The considerations and influences that guided this group of map makers
cannot be separated from their identities within the community. That my participant
group was White, older, and extremely engaged in their local community was likely
influenced by my decision to recruit through a prominent local church. This
methodological choice pointed to both pathways for recruiting participants that were
highly integrated into their community and to pathways to avoid when trying to reach
participants that were not part of established local institutions. My research also
demonstrated the importance of expanding the range of recruitment efforts in rural
communities to achieve a better representation of population demographics for these
kinds of studies.

| aimed in this research to determine if employing critical data perspectives
and practices might support community climate learning, both on an individual and
collective level. | presented evidence in both papers indicating that there are
promising paths to explore. Especially heartening is the sustained participant

engagement with local climate knowledge that | found within the design experience.
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Although participants did not put local climate data on their map, participants did
discuss climate change in implicit and explicit ways within the design sessions. | also
found that the ELL framework supported a greater understanding of racially based
inequality. My findings advance my work by suggesting that using the ELL
framework, engaged within a mapping experience, could leverage the perspectives
and practices of critical data science to root learning in evidence embedded in
landscape. | demonstrated that in this mapping experience, landscape-based learning
had the potential to support collaborative understanding of socio-cultural values and
systems. While the ELL framework did not support climate change understanding,
the learning seen within participant discussions rooted in racial inequity indicate that
focusing on evidence physically embodied in local landscape could, if scaffolded
carefully, support climate literacy as well.

In future work, I am excited to build on the successes | found in the
collaborative community mapping experience by engaging in mapping new
landscapes with new communities. | am equally excited, however, to bring the map
that the participants produced to other groups within the town. I plan to design studies
that will allow me to understand what a broader selection of residents might value in
their landscape that was not included within this initial map. | am particularly
interested in showing the map to young people in the community.

Expanding on my work in this way will allow me to progress towards my goal
of doing community-based work that attends to how an individual is learning while
seeking to also understand how the community, jointly, is served by, and can benefit

from, this learning. Making maps with other aspects of the town community will
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provide an opportunity to test my findings with a different population. Observing how
other residents engage in the map making process - if they display the same six key
design processes and engage with local landscape knowledge in alignment with the
ELL framework - will allow me to understand how critical data science and
storylistening practices and perspectives are supporting individual learning.
Combining new maps with the map participants made during this research will allow
for a richer community learning resource, one that contains more community-held
points of view and can support community learning.

Once two or more community groups have engaged with their local landscape
data through map making, I will have the opportunity to investigate how different
groups might use a combined map to speak about their similar or different approaches
to, and valuations of, their shared landscape. In this future work, | plan to explore
how the Delphi method (Brady, 2015) might support collaborative learning and
convergence on key topics. The Delphi method uses iterative rounds of questionnaires
to move toward convergence, with responses aggregated and shared after each round.
I envision using the Delphi method to pinpoint both consensus and divergent opinions
in a way that maintains a safe enough context.

In my future work I will also need to navigate the challenges I identified when
supporting participants to include local climate change data on their map. Discussing
this challenge with mapping participants during the group member check, as well and
with other researchers, solicited surprisingly similar advice — that I should facilitate
the experience with a more receptive audience, one that is more willing to explicitly

name climate change. | could focus recruitment on participants that were excited to
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talk about climate change, and | think the map these folks would make would have
value, however, limiting the reach of my work in this way would prevent people, who
may greatly benefit, from participating. While Eileen did remain skeptical of climate
change after the mapping experience, she also reported being more open to the ideas
of climate change based on her discussions of the local landscape. Her experience
suggested that mapping local landscape may be able to nudge participants to approach
climate change in their landscape with a more open perspective. | am therefore
excited to develop scaffolds that might support the engagement of skeptical
community members in conservative learning spaces to learn through their
landscapes.

The key design practices | found in Paper 1 will be of interest to community
educators that are designing spaces to spark discussions about local landscape and
climate, as well as educators that may be using ArcGIS for more formal learning
objectives within classrooms. By holistically exploring critical data practices and
perspectives alongside community ways of learning and knowing about local
landscape and climate, the ELL framework that | developed in Paper 2 contributes
scholarship that can be useful to both researchers and community activists. Together,
the findings from my two papers point to equitable pathways for navigating rural,

local climate challenges through community-based education.
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Appendix A: Recruitment Flier

N2

18

2,

Photo Credit: © 2023 Marinas.com

Join a Research Project to Map
Community Landscape Knowledge in the
Chesapeake Beach Area

The goal of this community-driven research project is to build an online map
that highlights local knowledge about nature and the landscape. We will also
be thinking about how this type of map might help with learning and civic action
regarding local climate change resiliency.

We will be gathering local knowledge through conversations with friends, families,
and neighbors, brainstorming and then designing how this knowledge might look on a
map, and recording our reflections on the process. Participants will also complete 2
surveys about climate change and be involved in 2 focus group discussions.

To participate you must be 16 years of age or older, live in the Chesapeake Beach
area, be willing to be included in session audio recordings (video recording and
photography is optional), and be able to attend six weekday meetings in the early
evening, four in person at the Northeast Community Center and two offered over
Zoom or in person at the Northeast Community Center - 4075

J eRSIp A Gordon Stinnett Ave. No prior technology experience is

N, O J, required. Participants will receive $250.00 in compensation.

56 To learn more about this research, email Heather Killen:
hkillen@umd.edu

~ Q
4 R YL P\é This research is conducted through the University of Maryland under the direction of
Dr. Tamara Clegg. College of Information Studies and is approved by the University
¢ laiid il : it
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Appendix B: Pre- and Post-Survey

Pre-Survey

Q100
This survey is part of a research project conducted by Heather Killen under the
supervision of Dr. Tamara Clegg at the University of Maryland, College Park.

Procedure
This survey includes questions about you and your thoughts on climate change. It
will take approximately 5 minutes to complete.

If you have questions, concerns, or complaints at any time during this survey or
during any other part of this project please speak with: Heather Killen, Principal
Investigator

This survey has been reviewed according to the University of Maryland IRB
procedures for research involving human subjects.

1 Please enter your name.

2 Are you:

Male (1)

Female (2)

Other (Please enter) (3)

3 How old are you?

18- 25 (1)
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26-35 (2)

36 - 45 (3)

46 - 55 (4)

56 - 65 (5)

66 + (6)

4 What is your ethnic origin?
Please select all that apply.

American Indian or Alaskan Native (1)

Asian (2)

Black / African American (3)

Hispanic / Latino/a (4)

Native Hawaiian or other Pacific Islander (5)

White / European American (6)

Prefer not to disclose (7)

Other (Please enter) (8)

5 How long have you lived in the Chesapeake Beach area?
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Less than 1 year (1)

1-5years (2)

6 - 10 years (3)

11 - 20 years (4)

21 + years (5)

My entire life (6)

5 What you say in both this survey and the community mapping sessions is
confidential. If anything you share is mentioned in reports or publications you will
not be referred to by name but instead by a pseudonym.

What pseudonym (false first name) would you like to be used to represent you in any
reports or publications that are written about the Chesapeake Beach Community
Mapping Project?

Q1 Recently, you may have noticed that global warming has been getting some
attention in the news. Global warming refers to the idea that the world’s average
temperature has been increasing over the past 150 years, may be increasing more in
the future, and that the world’s climate may change as a result. What do you think:
Do you think that global warming is happening?

Yes (1)

No (2)
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Don't know (3)

Q2 Assuming global warming is happening, do you think it is... ?

Caused mostly by human activities (1)

Caused mostly by natural changes in the environment (2)

None of the above because global warming isn’t happening (3)

Other (4)

Don’t know (5)

Q3 Which comes closest to your own view?

Most scientists think global warming is happening (1)

There is a lot of disagreement among scientists about whether or not global
warming is happening (2)

Most scientists think global warming is not happening (3)

Don’t know enough to say (4)

Q5 How worried are you about global warming?

Very worried (1)

Somewhat worried (2)

Not very worried (3)

Not at all worried (4)

Q6 How much do you think global warming will harm plants and animal species?
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Not at all (1)

Only a little (2)

A moderate amount (3)
A great deal (4)

Don’t know (5)

Q7 How much do you think global warming will harm future generations of people?

Not at all (1)
Only a little (2)

A moderate amount (3)
A great deal (4)

Don’t know (5)

Q8 How much do you think global warming will harm people in developing
countries?

Not at all (1)

Only a little (2)

A moderate amount (3)
A great deal (4)

Don’t know (5)
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Q9 How much do you think global warming will harm you personally?

Not at all (1)

Only a little (2)

A moderate amount (3)

A great deal (4)

Don’t know (5)

Q10 When do you think global warming will start to harm people in the United
States?

They are being harmed right now (1)

In 10 years (2)

In 25 years (3)

In 50 years (4)

In 100 years (5)

Never (6)

Q11 How much do you agree or disagree with the following statement: “I have
personally experienced the effects of global warming™?

Strongly agree (1)
Somewhat agree (2)

Somewhat disagree (3)
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Strongly disagree (4)
Q12 How often do you discuss global warming with your friends and family?
Often (1)
Occasionally (2)
Rarely (3)

Never (4)

Q13 How often do you hear about global warming in the media?

At least once a week (1)

At least once a month (2)
Several times a year (3)
Once a year or less often (4)
Never (5)

Q14 How often, if ever, do you make an effort to live in ways that help protect the
environment?

A great deal (1)
Some (2)
Not too much (3)

Not at all (4)
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No Answer (5)

Q15 How much do you think human activity, such as the burning of fossil fuels,
contributes to global climate change?

A great deal (1)
Some (2)

Not too much (3)
Not at all (4)

No Answer (5)

Q16 How much do you think natural patterns in the Earth’s environment contribute to
global climate change?

A great deal (1)
Some (2)

Not too much (3)
Not at all (4)

No Answer (5)

Q17 How much, if at all, do you think global climate change is currently affecting
The United States?

None at all (1)
A little (2)

A moderate amount (3)
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Alot (4)

A great deal (5)

Q18 How much, if at all, do you think global climate change is currently affecting
your local community?

None at all (1)

Alittle (2)

A moderate amount (3)

Alot (4)

A great deal (5)

Post-Survey

Start of Block: Block 1

Q100
This survey is part of a research project conducted by Heather Killen under the
supervision of Dr. Tamara Clegg at the University of Maryland, College Park.

Procedure
This survey includes questions about you and your thoughts on climate change. It
will take approximately 5 minutes to complete.

If you have questions, concerns, or complaints at any time during this survey or
during any other part of this project please speak with: Heather Killen, Principal
Investigator

This survey has been reviewed according to the University of Maryland IRB
procedures for research involving human subjects.

1 Please enter your name.
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End of Block: Block 1

Start of Block: Default Question Block

Q1 Recently, you may have noticed that global warming has been getting some
attention in the news. Global warming refers to the idea that the world’s average
temperature has been increasing over the past 150 years, may be increasing more in
the future, and that the world’s climate may change as a result. What do you think:
Do you think that global warming is happening?

Yes (1)
No (2)
Don't know (3)
Q2 Assuming global warming is happening, do you think itis... ?

Caused mostly by human activities (1)

Caused mostly by natural changes in the environment (2)
None of the above because global warming isn’t happening (3)
Other (4)

Don’t know (5)

Q3 Which comes closest to your own view?

Most scientists think global warming is happening (1)

There is a lot of disagreement among scientists about whether or not global
warming is happening (2)

Most scientists think global warming is not happening (3)
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Don’t know enough to say (4)

Q5 How worried are you about global warming?

Very worried (1)
Somewhat worried (2)
Not very worried (3)

Not at all worried (4)

Q6 How much do you think global warming will harm plants and animal species?

Not at all (1)

Only a little (2)

A moderate amount (3)
A great deal (4)

Don’t know (5)

Q7 How much do you think global warming will harm future generations of people?

Not at all (1)

Only a little (2)

A moderate amount (3)
A great deal (4)

Don’t know (5)
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Q8 How much do you think global warming will harm people in developing
countries?

Not at all (1)

Only a little (2)

A moderate amount (3)

A great deal (4)

Don’t know (5)
Q9 How much do you think global warming will harm you personally?

Not at all (1)

Only a little (2)

A moderate amount (3)

A great deal (4)

Don’t know (5)

Q10 When do you think global warming will start to harm people in the United
States?

They are being harmed right now (1)

In 10 years (2)

In 25 years (3)

In 50 years (4)

In 100 years (5)
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Never (6)

Q11 How much do you agree or disagree with the following statement: “I have
personally experienced the effects of global warming”?

Strongly agree (1)
Somewhat agree (2)
Somewhat disagree (3)
Strongly disagree (4)
Q12 How often do you discuss global warming with your friends and family?
Often (1)
Occasionally (2)
Rarely (3)

Never (4)

Q13 How often do you hear about global warming in the media?

At least once a week (1)

At least once a month (2)
Several times a year (3)
Once a year or less often (4)

Never (5)
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Q14 How often, if ever, do you make an effort to live in ways that help protect the
environment?

A great deal (1)
Some (2)

Not too much (3)
Not at all (4)

No Answer (5)

Q15 How much do you think human activity, such as the burning of fossil fuels,
contributes to global climate change?

A great deal (1)
Some (2)

Not too much (3)
Not at all (4)

No Answer (5)

Q16 How much do you think natural patterns in the Earth’s environment contribute to
global climate change?

A great deal (1)
Some (2)
Not too much (3)

Not at all (4)
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No Answer (5)

Q17 How much, if at all, do you think global climate change is currently affecting
The United States?

None at all (1)

A little (2)

A moderate amount (3)
Alot (4)

A great deal (5)

Q18 How much, if at all, do you think global climate change is currently affecting
your local community?

None at all (1)

A little (2)

A moderate amount (3)
Alot (4)

A great deal (5)

End of Block: Default Question Block
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Appendix C: Concluding Focus Group Questions

Questions 1-4 explore participant’s thoughts about local knowledge and wisdom tied
to place and how those thoughts might have changed. Discussion will be useful for
answering Paper 1 RQ2 and Paper 2 RQ1.

1. How has your understanding of the area of Chesapeake Beach changed

during this experience, if at all?

2. How has your thinking about the wisdom and knowledge held by the

people in Chesapeake Beach changed during this experience, if at all?

3. What surprised you as we collected some of the wisdom and knowledge in

the community?

4. How have your ideas about data as a kind of wisdom changed during this

experience, if at all?
Questions 5 & 6 explore participant’s thoughts about data and local data and how
those thoughts might have changed. Discussion will be useful for answering Paper 2
RQ1.

5. How has your thinking about data and what data might be changed during

this experience, if at all?

6. Does Chesapeake Beach have the data it needs? If not, what is missing?
Questions 7 - 9 explore participant’s thoughts about how local civic decision-making
structures operate and how those thoughts might have changed. Discussion will be
useful for answering Paper 1 RQ2 and Paper 2 RQ2 and RQ3.

7.  What have you learned about decision-making in Chesapeake Beach?
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8.  What surprised you as we thought and talked about local decision-
making?

9. What are your thoughts on the shared community evidence base that
people in Chesapeake Beach rely on?

Question 10 explores participant’s thoughts about climate change in their local area
and how those thoughts might have changed. Discussion will be useful for answering
Paper 2 RQ3.

10. What are your thoughts on how climate change is working in Chesapeake
Beach? How has this changed from the beginning of the experience, if at
all?

Questions 11 - 13 explore participant’s thoughts about technology and how those
thoughts might have changed as well as their thoughts about the specific technology
the engaged with in the project. Discussion will be useful for answering Paper 1 RQ1
and Paper 1 RQ2.

11. How has your thinking about technology and how technology works in
Chesapeake Beach changed during this experience, if at all?

12. How happy are you with the map we created?

13. What was the most surprising thing about building the map together?
What was the most frustrating thing about building the map together?
What was the most fun thing about building the map together?

Question 14 explores participant’s thoughts about how well the experience went.

Discussion will be useful for thinking about future work.
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14. If | were to do this again with a group of community members from, say,

Solomon’s, what should I do differently?
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Appendix D: Codebook

Origin Code Type [ Inductive Code
Saldafia,
2016
Author Process Bringing in source material
Concern when engaging with the map
Process Discussing a climate-related event
Affective Excitement when engaging with landscape, history,
or nature
Affective Excitement when engaging with the map
Process Increasing map literacy
Process Making sure everyone shares in knowledge
(welcoming)
Process Navigating within a map
Process Using exclusive knowledge to navigate in the map
(exclusionary)
Second Process Developing shared sense of landscape and history
Coder
Process Discussing climate beliefs (historic)
Process Discussing human landscape interventions that no
longer exist
Research | Code Type | A Priori Code
Question | Saldafia,
2016
Paper 1 Process Leveraging a personal asset during design
RQ1
Process Leveraging a community asset during design
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Process Empathizing with different community members

Process Struggling with interview protocol

Process Succeeding with interview protocol

Process Expanding the interview protocol

Process Recognizing data assets

Affective Concerns with engaging with technology

Affective Excitement with engaging with technology

Affective Concerns with engaging with climate change topic

Affective Excitement with engaging with climate change topic

Affective Concerns with engaging with community

Affective Excitement with engaging with community

Process Recognizing local knowledge/wisdom tied to place

Process Recognizing lack of local knowledge/wisdom tied to
place

Process Defining the design objective

In vivo Surprises in design process in ArcGIS

In vivo Challenges in design process in ArcGIS

In vivo Successes in design process in ArcGIS

Process Ideating

Descriptive | Prototype design ideas
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Process Collaborating on design

Affective Tension when designing

In vivo Surprises in sharing the map

In vivo Challenges in sharing the map

In vivo Successes in sharing the map

In vivo Thoughts on iterating

Descriptive | Strong map features

Descriptive | Weak map features

Descriptive | Surprising map features

Descriptive | Recommendations for next time

Paper 1 Process Recognizing technology in Chesapeake Beach
RQ2

Process Recognizing technology that may be missing in
Chesapeake Beach

Process Discussing civic decisions

Process Discussing local decision-makers

Process Discussing a shared community evidence base

Process Recognizing community roles involving climate
resiliency

Process Recognizing community challenges involving climate
change

Process Aligning data stories to community climate
challenges

In vivo Impact of map on community decision making
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In vivo Impact of map on community knowledge/wisdom
In vivo Impact of map on individual decision making
In vivo Impact of map on individual knowledge/wisdom
In vivo Impact of map on climate resiliency
In vivo Impact of map on shared community evidence base
Descriptive | Future of the map in the community

Research | Code Type | A Priori Code

Question | Saldafia, CCK=climate change knowledge
2016 CD = Climate Data

Paper 2 Process Valuing one category of data over another

RQ1 i . .
Process Challenging the valuing of certain data over other

data

Process Questioning data validity
Process Defending data validity
Process Failing to see how Big Data relates to local data
Process Distinguishing between “valid” and “true”
Process Sharing personally held CD
Process Challenging another’s personally held CD
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Process Defending the validity of personally held CD
Process Providing history about personally held CD
Process Assuming the role of an expert
Process Assuming the role of a student
Process Categorizing something as evidence

Paper 2 Process Doing working to gain new CCK

RQ2
Process Doing working to confirm CCK
Process Sharing personally held CCK
Process Recognizing a lack of CCK
Process Demonstrating confusion-uncertainty about CCK
Process Sharing scientifically inaccurate CCK
Process Sharing that they just gained new CCK
Process Challenging another’s CCK
Process Sharing that CCK does not apply here
Process Defending the validity of CCK
Process Providing history about CCK
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In vivo Expressing skepticism about climate change
In vivo Rejecting CCK as false
In vivo Expressing a climate change belief
In vivo Expressing a negative emotion toward someone for
holding a climate change belief
Paper 2 Process Valuing certain CCK over other CCK
RQ3
Process Challenging the valuing of Certain CCK over other
CCK
Process Changing a held opinion about specific CCK
Process Valuing business interests
Process Valuing individual interests
Process Valuing a community group’s interest
Process Organizing together to do accomplish something
Process Organizing together to avoid something
In vivo Giving power to one group over another
In vivo Expressing racial bias
In vivo Challenging or rejecting racial bias
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In vivo Expressing gender bias

In vivo Challenging or rejecting gender bias

In vivo Expressing age bias

In vivo Challenging or rejecting age bias

In vivo Expressing socio economic bias

In vivo Expressing geographic bias

In vivo Expressing home area pride

In vivo Expressing home area disappointment-disapproval
In vivo Expressing home area concern-sadness

In vivo Expressing skepticism about making a difference
In vivo Expressing a shared group identity

In vivo Splitting into factions around an idea

Affective Expressing sadness-despair about climate change
Affective Expressing anxiety about climate change
Affective Expressing disinterest in climate change
Affective Expressing anger about climate change
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Appendix E: Brainstormed Categories from Design Sessions

Brainstormed Categories and Map Ideas from Design Session 1

History Landscape Nature Weather
Recreation Dredging Birds Tornado
Economics Town Dump Fish Earthquake
Politics Train Otters Hurricane
Conservation Fires Fox Nor’easters
Permitting Racoons
U.S. Navy Bees

Oysters
Crabs
Trapping &
Hunting

Master Naturalists

Master Gardeners

Brainstormed Categories and Map Ideas from Design Sessions 2 & 3

History Landscape Nature Weather/Climate*
Remnants of Fresh/salt water | Bald Eagle Hurricanes of 1930 &
Railway 1933 destroyed over

water boardwalk

Railway Blow-out

Changes to flow
of Creek - Canal

Tern (birds)

Tornado June 2008

Railway
Operation
1900-1935

Community
clean up

Purple Martin
Box

Impact on salinity
levels

1907 Geological
Survey

Dredging — Spoil
Sites

Birds & Bees

Ice on Bay — Lake

Moffat ice skating
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Railroad ties sold | Changes to Osprey Nests Northeaster
to Japan earth/ground

(built up for

railway)
Alignment with Watershed Bat Boxes Floods
British
Use of “Railway” | Racetrack on Butterfly Hurricanes — Connie

marsh ‘56

Hazel ‘54

Trail allows for Sinking Lands E. | Cattails Tropical Storm Isabel
safety (Community 2003

member’s name)
Landowner Addition of new | Sea Grass Wind power
Objections — neighborhoods
crime, vagrants
1934 Roosevelt Empties into the | Invasives Tides — King highest
New Deal Bay marker
workers drained Neap
creek to control
mosquitoes
Captain John Commercial uses | Plants First responder stories
Smith mapping of land/water North Beach
1608 Volunteer Fire Dept
People get Collapsing cliffs | Racoon D.F. L. (community
corrected when member’s name)
they say Richfield Station
“railroad” NASA Goddard

Weather

Lake Moffat (for | Boardwalk Blue Crabs
yachts) 1900’s out in the

Bay
Bridges Naval research Fishing

lab boat
1962 Bowie Fresh water CBOCS

University library
book - Piscataway

sources but still
tidal
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B.W. (local Oysters
community

member’s name)

J.B. (local Building Reef
community Balls
member’s name)

C.FL.J. (local

community

members’ names)

A.A. Vice-chair Turtle
Piscataway

A.A. (local Black & Yellow
community Spiders
member’s name)

HiH-##### (phone

number)

Advertising to Snakes

attract D.C. men

Pool (saltwater) Muskrat
Roller coaster Sharks Teeth

Horse Track

Horseshoe Crab

Bar Brownie’s
Beach

Jellyfish

Denzel Carousel
Figurines moved
to Watkins Park,
rescued in fire

Naval Research
Lab

Gambling
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Appendix F: Points of View Represented in Map Waypoints

Point of Evidence
View
Business | Railway Resort Lynwood | David H. | Creek Train
men/ | building & | estab- (Buddy) Moffat dredging | Crash
investors | remains & | lishment | T. Kellam and
historic | clear cut straighten
ing
Tourists | Railway Reasons | Passengers | Crossing
historic | use to come | incrash the last
to the bit of the
resort Creek
before
you
arrived at
the beach
Land- | Lynwood | Eliza-
owners | (Buddy) beth
T. Kellam | Stinnett
Current | Lynwood | Re- Creating Implied
town | T.Kellam |[claimed [ osprey Town
residents | Memorial | land platforms | railway
Recreation | from right-of-
al Park dredging way for a
trail
Recent [ Council
town | man
leaders | [name]
Tourists/ | Town
visitors | Railway
present | right-of-
way for a
trail
County | Rail Trail | Implied
public | Bingo Town
school right-of-
children way for
a trail
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Creek |Rail Trail | Town Creek Com- Trapping
envi- | Bingo railway | facts mitment | & fishing
ronment right-of- to protect
way for water
a trail ways
Oysters | CBOCS Town Oyster Negative
Oyster- Oyster | facts POV —
arium Culti- history of
vation Oyster
Society eating
Town [ CBOCS Town Oyster
Oyster [ Oyster- Oyster facts
Cultivati | arium Culti-
on vation
Society Society
Osprey | Platforms | Osprey | Live- Implied
facts stream Negative
camera POV —
reference | why are
there
attempts
to
improve
their
habitat/en
courage
nesting?
One Ice skating
resident | on Lake
who Moffat
grew up | story
in the
1960s
Piscata | Descendan | Mounds [ [Name of | Negative | Negative | Negative
way ts that still | of Classy’s POV — POV — POV —
Conoy | live Oyster contact not not culture not
Tribe | nearby shells person] acknow- | included | acknow-
found ledged in | in local ledged
near the history
Creek history of
oyster
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eating

Town | Pollinator
[Conser | Garden
vation]
Team
Polli- | Pollinator
nators | Garden
Mosqui- | Pollinator | Negative
tos Garden POV —
this
garden is
anti-
mosquit
0
Trap- | Muskrat Muskrat | History of
pers & [ uses recipes | oyster
fisher- eating
men
Purple | Negative
Martins | POV -
Purple
Martin
facts
Early | Early
colonists | colonists
John
Smith’s
expedition
Railway | Engineer [ Railway | Creek Negative
Oper- | Frederick | building | dredging POV -
ators | E. Maier & and conductor
historic | & Fireman | remains | straighteni | and
Charles ng engineer
Zier killed of the
in train Local
crash
Muskrat | Negative | Negative | Negative | Paw Paw
POV - POV - [POV- Gut as
pests uses of | recipes their
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pelts

habitat
(no
details as
to why)
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