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Why Teach with Maps?

Maps help us plan journeys, communicate data, tell stories, and express ideas. They can be visual
representations of complex geographies, boundaries, power centers or more personal guides to emotions,
ideas or plans. We map relationships, such as through family trees, and we diagram projects. As a tool for
teaching and learning maps offer a rich resource to explore, chart new paths, and share stories on a range of
topics. A pamphlet from the Federal Security Agency Department of Education, titled “Vitalizing the Teaching
of Maps and Globes” in 1951 made the claim that “our nation needs an informed citizenry trained for
intelligent participation in global affairs....[because] untruths depicted graphically take on an appearance of
authenticity and people unable to make intelligent use of graphic aids can easily become victims of
misrepresentation.”1 This remains true now as so many people around the world, and here in America
particularly, struggle to discern truth from lies. Sadly, researchers concerned with geographic illiteracy note,
“A disturbing level of geographic ignorance in both children and adults has been well documented in recent

years.”2 Learning and teaching with maps could be seen as not just a pedagogical concern, but also as civic
imperative in this age of misinformation and fake news.

Despite their recognized importance, explicit definitions of map reading and structured teaching strategies are
scarce in existing research and curricula, creating significant educational gaps. Intentional and scaffolded
teaching of map skills is critical not only because of their wide professional and practical relevance but also

due to the demonstrably low map literacy among many populations.3

In an article titled, “Maps and geographical education to encourage the joy of learning for all,” the authors
describe how numerous educators who have no explicit requirement to teach with or about maps do use maps
in their classrooms to exchange or share information. Teachers self-reported making treasure maps to
increase engagement in math; using topographic maps with visually impaired young people, exciting interest
in history with a collection of maps from the past, and spinning the globe to discover random places far away.
The focus of this article was inclusivity in a classroom, but the thesis that encouraging joy is an essential
aspect of the work of educators resonated with me. The authors make a claim that

“If education’s purpose includes preparing children for the unknown future, then children must
want to learn—we argue that they must find joy in learning. We need students to feel motivated
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to want to learn so that they can solve problems created by others. Our children, who are the
future custodians of our planet, must love the Earth they live on. They should find joy and
astonishment in discovering the wonders that the environment and our interaction with it brings.
Joy could come from curiosity about the world we live in. We argue this can help children develop

a sense of wonderment and joy through mapping.”4

In my classroom | have witnessed the passion students find when invited to dig deeply into their own placed
based stories, which | discuss in detail below. As was stated in a comprehensive analysis of map literacy “lt is
important to nurture opportunities for students to find the well-being and happiness which is offered through

the study of geography, which helps us to understand and learn about the world and our environment.”s

The U School: Innovation, Competency Portfolios, and Change

| work at a school that was formed 11 years ago with a goal to “reimagine public education.” We were part of
the short-lived “Innovation Network” within the Philadelphia School District, which afforded our staff some
flexibility to implement research based alternative strategies for meeting district and state requirements. At
the U School we intend for learning goals to be organized within portfolios of “competencies" - which we
define as the knowledge and skills learners must successfully apply to solve real world problems. Students are
meant to complete a specific set of competencies in each class or subject, before progressing to the next
level. Each competency is graded on a set of continua, which break down each broad skill (i.e competency)
into a progression of development levels, showing what growth looks like from beginner to advanced.6 This
way of conceiving of learning allows each teacher to design a portfolio of specific competencies and provide
opportunities for students to demonstrate this learning throughout the year.

| share this background to explain the rationale for how my program and this unit will be structured. This unit
will be integral to creating several new portfolios in two new interdisciplinary courses that | will be teaching
next year.

| was hired in 2020 as an Agriculture, Food & Natural Resources Career and Technical Education (CTE)
teacher, to develop a one-year intensive CTE program which most of our U School students join in their senior
year. Our school took on this program to bring the resources of the CTE division into an under-resourced
building. Since then, we have leveraged district funding and outside grants to create a dynamic learning
environment: a large classroom with a food lab and urban agriculture materials, an extensive food and native
flower farm in our school parking lot, and a student-run food resource room housed in the former main office
that now serves as a food pantry and Little Free Library. We purchased a shipping container to securely store
garden supplies on top of which students and staff built a green roof to capture rainwater and demonstrate
green stormwater infrastructure practices. We outfitted a classroom to become our AFNR carpentry shop, so
we can build and repair garden infrastructure, and other sustainable building projects. We can provide more
than half of our AFNR students paid internships in green collar and sustainability projects during the school
year and offer 35 U school students paid summer service-learning jobs in our AFNR spaces.

While growing these sorts of opportunities is a part of my job, | have also had the challenge of aligning our
AFNR curriculum with our competency framework. Unlike core academic subjects, which are provided with a
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set of 5-6 competencies, each with 2-4 sub competencies, my CTE program provided a list of close to 200
“skills and tasks” that students were meant to cover. These do not align with any of the competencies or
continua that our grading system computes.

Over the past five years, I've worked to organize these tasks into coherent, interdisciplinary units, often
drawing from resources | developed through the Teachers Institute of Philadelphia and the Yale National
Initiative. These units have helped consolidate CTE tasks into focused themes such as environmental justice,
urban agriculture, food systems, food security, and sustainability. | explored Educators for Sustainability (EfS)
competency benchmarks and standards to use within our AFNR competency set. | started to see the AFNR
program as a way to offer high school seniors the opportunity to do real interdisciplinary work aligned with
their interests and post-secondary plans.

Interconnected & Multidisciplinary Learning

| am certified to teach General Science, Social Studies, and Agriculture. This means in Pennsylvania | am
eligible (if not qualified) to teach history, geography, civics and government, economics, psychology,
sociology, anthropology, political science, American and world cultures, international relations, agriculture,
environmental science, life science, earth science. What this means from a practical perspective, is that
students in my classroom can learn just how interconnected all these subjects in this big crazy world are. My
few grade group colleagues and | can attempt to deepen and broaden our offerings across and between siloed
subjects. It also means | can offer students credit for various subjects within the same classroom space, and
even many of the same lessons, depending on which performance tasks they opt to complete and submit
within a given unit.

All of agriculture, food and natural resources touch on geography and place-based explorations. Food systems
must be explored through considerations of locale, from where food grows and is processed, transported to
the concept of food sheds and food miles. The natural resources of air and water are deeply connected to
geology and geography. Cities, like Philadelphia, were built along and between rivers for a reason. Our water
quality is related to the current park system, which was preserved as a riparian buffer. Soil health is
connected to the built environment, industrial zoning, and the accretion and deposition of either organic
matter or heavy metals.

Choices made, funded, or avoided by past inhabitants of the land we now call Philadelphia impact our current
quality of life, and our options for changemaking. This could be considered political science or history. All of
these topics can be explored by using maps, and all of them can happen in our AFNR classroom.

A school colleague and | joined forces last year on a project called 2892 Miles to Go. 2892 Miles to Go is an
Explorer Program supported by the National Geographic Society with a mission to enact narrative change and
place-based education programs within classrooms and communities led by community leaders themselves.?
Our funding from this project was to allow a multi-disciplinary multi-year program for our AFNR (Agriculture,
Food & Natural Resources CTE) students to have opportunities to directly connect food, agriculture and
natural resources issues to place. And then to explore and share their stories.

Through this project we have been granted full access accounts to Esri ArcGis. GIS is a powerful set of digital
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tools that allows students to learn how to take a variety of existing base maps and choose overlays, to
visualize data and other information. There are interactive maps, 3D maps, a dynamic and constantly updated
collection of maps, data layers, imagery and analytics included in the resources available to us.

I have now been using the Esri Story Map platform to make and share content and have created numerous
lessons for students to gain experience using these digital data collections, mapping and presentation tools.

So, while my AFNR students did jump in to learn from the Esri Story Map platform, most used the story map
tool to create a presentation that could have been done on google slides, rather than engaging with the
platform as map making or map analysis tool. That said, our first 2892 Miles to Go collection, every student
story connected personal experiences and wicked real-world questions, to tangible places they knew of, could
visit, and could share with others through maps.

We offered students a paid stipend to complete a collection of Esri training modules and get ArcGis
certification. Even with these incentives, and robust in person and on-line training we had limited buy in on a
more comprehensive use of these digital mapping tools. The lesson that had students most engaged included
a paper map of the school neighborhood, which we used for our first walk-audit. Students in teams marked
locations and annotated this map, took photos and wrote notes. This walk was not completely phone free, as
students did use phones for photography, but each group engaged in lively collaborative conversation about
what to record, and every group completed detailed work. This experience reminded me that students value
analog options and is encouraging me to focus in this unit on hands-on, analog experiences. | had been
asking students to learn how to use sophisticated tools before they could discern the differences between
base maps, explain scale, topography, or interpret the quality of data they were blithely layering on top of
various locations.

It became clear that a more comprehensive guide to learning, practicing and presenting with maps would help
prepare students for this place-based storytelling that we are committed to continuing.

This upcoming year we will expand a partnership with 2892 Miles to Go and the Philadelphia Writing Project’s
Re(writing) Philadelphia Histories Project, now also in its second year. Both efforts align at a historic moment
— as Philadelphia prepares to mark the 250th anniversary of the founding of the United States. This
alignment offers an opportunity to create space to re-examine, reframe, and re-center many under-explored
layers of history that define our city and our nation. It also provides an opportunity to re-examine and reframe
how we might engage students in the possibilities of what maps might offer in a structured exploration of the
Philadelphia landscape - figuratively and literally.

Our proposed plan with the 2892 Project in the upcoming school year is to integrate Indigenous histories,
exploring how Lenape, Black, and Afro-Latino communities navigated displacement, resilience, environmental
practices, and foodways—bridging social studies, history, science, and agriculture in deeply interdisciplinary
ways, and to mark the 250th anniversary of our nation with our vision for a just, equitable and sustainable
future.

In the simplest terms, | hope to leave students with the knowledge and skills to be able demonstrate that the
issues they care about, and the stories they have to share, are place-based, and can be understood,
influenced, and communicated about with maps. To do so properly, based on my experience last year, | need
an extensive introduction to maps, and hands-on opportunities to engage with and build foundational
geographic literacy. Students need to develop a sense of scale, orientation, and spatial relationships before
we ask them to work with digital tools that assume those understandings.
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They need time to explore different kinds of maps—topographic, historic, political, street, thematic—and to
understand what kinds of questions each can help answer. They need to wrestle with questions like: What
makes a good base map for my purpose? What kind of data is useful, and what just adds noise? These are
guestions they can only ask, and meaningfully answer once they’ve built fluency through direct, tangible
practice.

Connecting Sustainability To Big Issues Using Maps

When surveyed each fall, every class | have taught in the last six years, wants to learn about the causes and
solutions to pressing societal issues. They are deeply troubled by gun violence, food security, poverty, income
inequality, the opioid crisis’ impact on our city, their families and community. They also, of course, are
troubled by climate change. Our young people cannot navigate these challenges without guidance, structure,
and opportunities to explore these issues through grounded, place-based inquiry - and opportunities to show
how interconnected these issues, and potential solutions are.

Every one of these current concerns connects to the environment, history, geography, and the people who
lived here in Philadelphia before us. Poverty and income inequality can be tied to the practice of redlining,
where literal red lines were drawn around sections of specific neighborhoods, on maps, to prevent home loans
to the black, immigrant and Jewish residents of these communities. These exclusionary mapping practices
from the 1930s -1960s in Philadelphia shaped how neighborhoods developed, and the resources such as

schools, parks, and grocery stores that exist in these neighborhoods today.s

In this unit, we will draw our own (metaphoric) lines across time, using maps of Philadelphia, to expose a
range of conditions in our current moment, which are layered over the decisions, divisions, and systems of the
past. Through this work, students will see how history is embedded in the landscape and how they can use
mapping to better understand, question, and ultimately influence the world around them.

Because we are an Agriculture, Food, and Natural Resources class, we will be focusing on sustainability and
food systems; the impact of agricultural practices on the environment and immigration; and the
Anthropocene’s influence on water and air quality, as well as ecosystem collapse. Prior to this unit, students
will have briefly explored the United Nations Sustainable Development Goals. These seventeen interconnected

objectives are designed to “protect the planet and ensure prosperity for all by 2030.”9 As a framework,
sustainability is often conceptualized through the lens of three interdependent pillars: social (people),
environmental (planet), and economic (profit). This lens helps students evaluate the impacts of a plan, policy,
or project—such as how building affordable housing with non-union labor and shoddy materials, or bottling
everything in single use plastic even if this creates good paying jobs and makes money for a large
corporation, fails to meet sustainable criteria.

To deepen this analysis, we introduce mapping and spatial thinking as useful tools for sustainability planning.
Maps allow us to visualize where and how these sustainability challenges unfold, whether in relation to land
use, access to resources, environmental degradation, or community health. As McFarlane and Ogazon point
out in an article titled “The Challenges of Sustainability Education”, the slowness to adopt sustainability
education in schools reflects a broader undervaluing of geography as a discipline—and a failure among U.S.
decision makers to recognize how geographic knowledge is essential for understanding and responding to
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complex, place-based issues like climate change, food justice, and environmental inequality. By integrating
mapping with sustainability, students gain both the conceptual frameworks and the practical tools to engage

in meaningful future planning .10

Using Maps to Learn About Philadelphia

Through an exploration of contemporary and historical maps of Philadelphia, we will begin to uncover how
policies shaped neighborhoods, how infrastructure created divides, how communities organized in response,
and how those patterns still shape life today. This grounding in place isn't just about learning where we are,
it's about sparking curiosity, building research skills, and helping students see that their neighborhood is part
of a much larger story, one they are empowered to explore and eventually retell through mapping.

To prepare students for this map-guided trip back over time, we will begin by locating ourselves in geographic
Philadelphia. We will start with a deceptively simple assignment to draw (part of) a Philadelphia neighborhood
from memory. This cognitive mapping assignment is not meant to be too accurate or to scale, but rather to
help students externalize their current sense of place, and expose how personal experience and memory
shape their sense of place.

We will then go outside together and in small groups and answer the questions: Where are we? What do we
see, hear, smell? Who else is here? What do we wonder? Students will observe and document what they
see—street names, landmarks, green spaces, vacant lots, murals, corner stores, and community institutions
and annotate printed out maps with our school at the center, that | will provide. We might start to consider.
What was here before? Who used to live or work in the building we now call our school? Where does the water
go when it goes down the sewer? What is the air quality? And most importantly, when observation is
insufficient to answer these questions, what tools can we use to get empirical?

Then we come inside and look together at dozens of maps - from historic, through fantasy and emotion
mapping. By exposing students to the creative breadth of examples, | hope they will be open to be expansive
in their explorations using and presenting with maps as we go along.

After that | will use 10-15 maps featuring the “shape” of Philadelphia, printed with a pin at a somewhat central
address of our school, to familiarize students with how they will encounter many maps of Philadelphia. Often
these maps have useful data shared on a colorful blob in a particular shape (the boundaries of Philadelphia)
which seems to sit untethered to geographic reference points. There are countless maps that are regularly
used to depict issues such as heat island or tree cover or other environmental or social issues, that show a
familiar (to me) outline of Philadelphia, data about the specific topic, but are missing anchoring information.
Every map doesn’t need rivers, suburban neighbors, or highways, but there does need to be a way for
students to understand what and where they are looking at. These maps are often very useful to tell a
particular story or highlight an issue, but until one is familiar with the schema of the neighborhoods, and
connections to outlying neighborhoods, this information is insufficient, and students are not fully grasping the
meaning, and the connection to how this data directly connects to where they live, play and go to school.
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Figure 1 Two Maps of Philadelphia, the one on left with no geographic anchors - which is all too common, and
confusing to students. To the right the same shape shown with context, but no overlay of data.

After reflecting on how we might orient ourselves on maps with only a few (but not no) clues, we will trace a
3D printed outline of the shape of Philly and create our own maps, adding key features chosen by students.

These extended introductions will include basic map vocabulary, and basic map conventions, alongside a
chance to zoom out from our neighborhood to our city, and our wider mid-Atlantic region. For each of the
different maps of Philadelphia and the wider world that we use, students will be guided to make observations:
What do you notice? What looks familiar? Who is the audience for this map? At the end of this multi-day
introduction we will contemplate together a shared definition of a map. Hopefully they will have had enough
lessons and activities with maps of Philadelphia for them to recognize where many key features such as the
rivers, large parks and key neighborhoods within the now familiar shape of their city.

The next set of activities will build towards how maps are essential for understanding key natural resources.
We will explore how maps represent three-dimensional topographic data on a flat map. Each student will
create a topographic (2D) map representation of a three-dimensional elevation of their nose. This simple
exercise, which requires putting clay over your nose to make a mountain-like shape, slicing this nose
mountain at three or four heights, and tracing the outline on paper lined up horizontally, helps students see
just how elevation lines on a topographic map represent changes in height and shape turning information
about a 3D form into a readable 2D representation. We will then explore, and some students will make, a 3D
topographic map of Philadelphia. Others will use a topographic map of our park system to plan hikes of
varying degrees of hilliest Philadelphia neighborhood.
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Figure 2, My nose, represented 3D and as a topographic sketch

We will take a field trip and hike from the city’s high points in the Northwest, where there are many popular
walking trails. Students will use paper trail maps and take pictures of the many “you are here” kiosks which
help locate park visitors. We will discuss how the city purchased this land over the last 200 years specifically
to protect Philadelphia’s point source water.

The Philadelphia Water Department has invested considerable resources putting useful maps and resources
on their website. There is a collection of historic maps showing all the streams and infrastructure to keep
those streams flowing and keep our rivers clean. They have many resources to help students understand that
“we drink the river,” an entire unit which we will work on later in the school year. We will use an interactive
mapping tool to find out what watershed our school is in and identify on our Philadelphia map where hidden
(built over) neighborhood streams flow into the larger rivers. We will take some of the elevation maps and
spray the models with water and watch the water shed into the river. We will compare choices of scale, color,
and size, and be able to trace water from our upstream neighbors to the Atlantic ocean.

Once we are familiar with the outline and basic layout of the city we call home, we begin our map guided tour
through the history of Philadelphia. These activities will use a set of maps, curated to spark inquiry into the
connections between the natural features of the Philadelphia region, and the many people who have made
choices about land use and other issues over millennia. Students will have access to paper and digital map
images, primary and secondary source information about the specific map and/or the time period, alongside a
set of questions to guide their consideration of environmental, food, social and political issues alongside what
we can see of geographic features such as open land, rivers and streams. Their familiarity with the two rivers
that center the lives of the native Lenape, and between which the city was first established, will only reinforce
the watershed lessons considered earlier in the unit, and later in the year when we study drinking water.

As we travel through time using imagined and authentic historic maps, students will start to use these maps
as a resource to get information from, and also be invited to consider the map as a canvas upon which they
can add marginalia. Their questions, annotations, reflections and more will be solicited in various ways, with
the big invitation to students to curate and collate a collection with a working title “Atlas for the Future” (more
information available in teacher resources section) which includes information gleaned from their
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explorations, and some guided visioning towards what a map of Philadelphia of the future might look like.

Offer Hands On & Interactive Learning Opportunities

According to Arthurs and Baumann, who write in “The International Journal of Cartography,” that “map-
reading skill is relevant to education and professions in many disciplines.”11 They continue in this article to
discuss their review that points to a lack of research about how to teach map reading skills. They posit that
effective map-skill instruction should reflect a structured progression, building complexity gradually and
systematically. They suggest that skills should be scaffolded thoughtfully, allowing students to master simpler
tasks before attempting more complex ones, with guidance such as prompting or modeling is provided, as
opposed to low-support contexts without this guidance. 12

Active learning through tactile mapmaking, such as building topographic models with clay or paper cutouts of
contour layers, has been shown to reinforce students’ spatial reasoning and improve geography learning.13 A
controlled classroom study combining hands-on activities (like clay molding, drawing contour profiles) with
geospatial tech (e.g., drones) reported a 14% statistically significant improvement in middle school students’
grasp of geographic concepts, indicating strong cognitive gains from these interventions.14 ArcGIS's "Map
elevation with play clay" tutorial demonstrates that physically shaping landforms and then mapping them
along profile views and contour hachures enhances students’ conceptual understanding of map-terrain
relationships, making abstract ideas more tangible.15

Incorporating coloring and labeling into map activities can be a powerful cognitive scaffold. A neuroscience
study found that objects colored against a monochrome background are better remembered and processed
faster.16 This technique extends to content-based map work: geologic educators have used simplified,
colorable versions of geologic maps as an interactive and visual tool to help students internalize fundamental
geologic information and spatial patterns.17 These creative annotating practices not only help with recognition,
but seem to promote active engagement with the map’s logic and structure. And it's fun.

Engaging students with interactive, playful map experiences, such as assembling map jigsaw puzzles or
crafting annotated classroom layouts, supports deeper spatial memory and reasoning. A study on touchscreen

jigsaw-style maps found that these interactive tasks boosted users’ spatial and textual recall of map content.18

This research, and my own personal predilection for hands on learning, has led to a set of map lessons that
will include opportunities for students to trace, draw, build, color, cut, assemble, layer, sculpt, program,
iterate, fold and unfold. | will try to share as many practical supports as possible for other teachers to enjoy
creating these activities to do with their students in the teaching set addendum.
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More Labs & Maker Spaces

Adding these places/spaces where students can “make a thing” is supported within the “maker-movement,”
which has many proponents in academia, the trades and in politics. In Barack Obama’s proclamation for the
National Week of Making in 2016 he states that we need to “foster "maker mindsets" by promoting skills like
creative problem-solving, and to support the development of collaborative maker spaces so aspiring makers
and manufacturers can turn their bold ideas into realities.”19

One of my program tenets is to support “green collar” career pathways. By this | mean | hope to open
student’s experiences for them to consider sustainability in whatever future they engage in. From a practical
perspective | expose students to a range of sustainable focused post-secondary opportunities. It also means |
try to provide a chance to learn practical sustainability skills such as how to grow and prepare food, how to
care for trees, how to make and repair things, and to do hands on tinkering with energy systems and built
environments towards improving efficiencies and carbon neutrality.

While explaining why maker spaces are essential to helping our young people prepare for their futures, IBM
President, Chairman and CEO Ginni Rometty coined the term “new collar” to describe emerging career paths
in IT that require substantial skill but aren’t defined by traditional white- or blue-collar expectations. This
speaks to a broader shift in skill sets. Employers say they struggle to find workers with soft skills such as

critical thinking, problem-solving, adaptability and communication.20 So what | have been calling green collar
fits into this paradigm of new collar jobs that emphasize practical hands-on experience and experience with
systems thinking.

Maker spaces are proliferating in K-12 and higher education. “There isn't a single, definitive source that tracks
all the makerspaces, fab labs and hackerspaces in the world, but estimates range in the thousands.”21 MIT's
Edgerton Center has been supporting maker spaces for college and K-12 education since 1992. They have
trained thousands of teachers and invited even more students on field trips to their facilities on campus. They
offer numerous resources to justify the expense, and to get community buy in, for creating what they consider
essential opportunities to “inspire your students to experiment, iterate, and become self-directed learners”22
The maker movement seems strong, takes many forms, and has many supporters and resources for those
inclined to try to make things with students as part of their school day.

As | mentioned earlier, our AFNR CTE program was conceived largely to bring additional resources to our
school community. These missing resources include as many real-world and hands-on learning opportunities
as we can think of. To provide these opportunities there needs to be supplies, equipment and expertise to
manage the various hands-on projects that are relevant to learning. Because our program is broad,
effectively an intensive “sustainability studies” program with multiple pathways, the specific supplies and
equipment required for a CTE “shop” spaces are less clear than if we were a bio-tech, automotive or culinary
CTE program.

Since our school building does not have typical high school lab facilities with a ventilation hood or bunson
burners, nor a dedicated fine arts classroom (paint/clay etc.), or many of the other amenities that one could
argue are essential to engaging student inquiry, many of us teachers are instead trying to integrate hands on
learning with mini-maker spaces where we can fit them.
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We have few 3D printers in one of our math classrooms and pull them together with other equipment and
supplies for a summer work-force program maker space. We have built a small wood shop (staffed a period or
two a week, and six weeks each summer, by one of our English teachers), a food preservation lab, and urban
ag lab (indoor and outdoor growing spaces) in my classrooms. We use extra funds to purchase and replenish
arts and craft supplies, sustainable product packaging for urban ag product making, alternative energy Kkits,
digital microscopes, and eco-building supplies to provide for some demonstration or hands on lab within every
unit | teach. After working at the Yale CEID to 3D print several topographic maps and models of Philadelphia
we are working to upgrade our 3D printer capabilities at school, and have been using compostable bio-plastic
filament to create our 3D models.

Details about Specific Maps & Unit Essential Questions:

As described earlier, the first section of my unit will include dozens of contemporary maps of Philadelphia,
opportunities for students to make and annotate their own Philadelphia map and to explore some maps made
on 3D printers. The last section of the unit, as will be described below, will utilize digital environmental justice
mapping tools to layer data over familiar neighborhoods, and do some planning and visioning. The significant
section in the middle of the unit draws on a range of maps curated specifically to depict a period from pre-
history through the modern moment and into the future. These maps range from archival, while others were
created by artists, still others imagined by me and created by Al. | have curated a set of resources for this
unit, that will be referenced at the end. This set includes the maps | discuss in detail below, supporting
resources for these maps, links to the many digital maps | will print out and use on slides, and lesson outlines
for all the lessons currently planned for this unit. Because this unit is Philadelphia-centric, | imagine most
readers could use these ideas to create a set of maps to engage with any of these ideas using resources
tailored for their own communities. The resource guide will also include links, materials lists and photos of
many hands-on map projects.

The essential questions addressed by this unit: How can we use maps to tell stories about the past, present
and future? How can maps share information about how land, food, air, water are impacted by humans in
given time periods? How does what came before impact the choices people have now? How can we use this
information to build a sustainable future?

Another key question worth considering and discussing with students. What is legacy? The future is always
influenced (built on top of) the past - and everything on earth is influenced by place. These things can all be
mapped. What do we want to leave for the next generation to build upon? What do we want to build? We
leave a legacy regardless, so let's work together now to make it something we can be proud of.

Students will start this journey across time by imagining Philadelphia without city blocks, houses, or even
people. What were the landforms, animals (mammoths!), and geology that helped shape where humans would
eventually live, hunt, fish, plant, and build. By beginning with these maps we set a tone that all human history
sits atop much older environmental foundations. The rivers, soils, and valleys we see today are not just
natural features; they are archives of time.

Long before the Lenape settled in the region that would become Philadelphia the land was shaped by glaciers,
shifting rivers, and evolving ecosystems.

Curriculum Unit 25.04.03 11 of 25



“The Last Glacial Maximum, the point of the highest glacier coverage from this current ice age,
occurred approximately 20,000 years ago. At that time, Pennsylvania was a tundra, still not the
forests we know today. There would have low shrubby plants, grasses, and conifers, but as
temperatures warmed with the retreat of the glaciers, deciduous trees moved into the area.
During this last Ice Age is where we see Pennsylvania hosting the megafauna of the Pleistocene.”
23

| used Al (ChatGPT and Midjourney) to generate imaginary paleo-ecological maps of the region using details
from the two articles cited here about what the region might have looked like from sediment cores, fossil
records, and geologic surveys.

Map 1: Deep Time / Paleo-ecological Map (c. 20,000 plus years ago)

Glacier

Figure 3, Depictions of Imagined Paleo-ecological Time 15,000-50,000 years ago.
ChatGPT on left, and Midjourney on Right

It is thought that 15,000 years ago, the Delaware River was a braided, icy tributary draining glacial meltwater

from the north.24 What is now the city’s urban grid was once part of a vast coastal plain. Imagine that
mastodons and giant beavers roamed a boreal forest of spruce, pine, and early birch. Wetlands and ancient

creeks carved their way through soft soils, and tides reached far inland due to lower sea levels.25

These maps are necessarily speculative but are grounded in science. If there weren’t so many other activities
| want to get to | would invite students to select from one of a dozen imagined paleo-ecological maps and
make a claim, based on evidence, for their favorite.

The next map on the timeline of this unit is an illustrated historical reimagining of the Philadelphia region.
This map was published by the Works Progress Administration (WPA) in 1934, not the circa 1634 time period it
is meant to depict. The map visually reconstructs the landscape before colonial settlement, using Lenape
place names, oral traditions, and ecological references to tell a detailed story about the land and the people.
Unlike the rigid grid of contemporary maps, this version centers waterways, animals, and seasonal knowledge.
It reminds us that Philadelphia was, and remains, Lenapehoking—the homeland of the Lenape people. The
Lenape people have over 15,000 years of history in the homelands before the arrival of Europeans to Lenape

homelands.26

Map 2: Coaquannock Map-aka Philadelphia Region when known as Coaquannock, 'Grove of Tall Pines," at
the time of first European contact.
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Figure 4 Philadelphia Region when known as Coaquannock, 'Grove of Tall Pines,' at the time of first European
contact, (WPA, 1934)

There is so much to observe and wonder about in this Coaguannock map (which is easier to do on-line).
Students can situate their frame with some familiar geography (our rivers) and peer at the land through an
imagined Indigenous lens. Place names that are still in use as street or neighborhood names today, will be
familiar to some students. Kingsessing (“place of large shells”), Wingohocking (“a favorite spot for planting”),
and Manayunk (“where we go to drink”) offer a sense of rootedness and relationship to land. Some names
refer to trouble: one now-buried stream is labeled “the creek where we were robbed.” Because the map was
not contemporaneous to the time it depicts, it provides fodder for the essential question we will ask about all
maps: who is this map for? It appears to be an artifact of memory and resistance, but it was not made by
Lenape at all. Despite this we can see clues to seasonal foodways, waterways used for drinking and fishing,
and the presence of wooded areas that provided both shelter and sustenance. As we begin to move through
the history of Philadelphia, students are challenged to ask: who drew the map? Whose worldview does it
represent? What has been preserved, altered, or erased? An article, titled “Coaquannock Map Shows Lenape
Land Before William Penn”, written by a local author and historian (and former geography teacher) fleshes out
this time period, framed around the story of this map, will be an additional resource to offer students context,

specific details about food and farming, and additional images from this period.27 Students will make some
choices about how they might introduce this map in their Atlas.

The next map, is drawn from William Penn’s original vision for Philadelphia, reflects much changed layout from
Coaquannock map. Published in the late 17th century, this formal plan laid out the city as a carefully gridded
structure, oriented between the Delaware and Schuylkill Rivers. It is both a document of colonial imagination
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and a blueprint of power. Penn envisioned a "green Country Towne" with public gardens, wide streets for
ventilation, and wooded parcels left intact to prevent fire and disease. The plan reveals the ambitions of a
Quaker settler with utopian ideals, yet it was built on land already inhabited and shaped by the Lenape
people. In the resource guide to this unit will be additional maps, primary and secondary text, and a set of
questions to frame observations and student reflections, as we start to see familiar street names, and a grid
that still exists. Another version of a map of this new city, has a reference key naming many places by their
association to food. Students will be guided towards this and several sources detailing the routes from farms
to markets, the butchers and other trades.

Map 3: Colonial Plan of Philadelphia (1683)

Figure 5 Scull, Nicholas, George Heap, and William Faden. A plan of the city and environs of Philadelphia.
London, W. Faden, 1777. Map. https://www.loc.gov/item/gm71005415/.

This map invites us to examine how early city planning was linked to public health. There is a long excerpt in
the Teaching Resources Set detailing William Penn’s early experiences in urban London. His design for
Philadelphia allowed for agriculture and open space, reflecting Penn's experience with bubonic plague and
devastating fire. He was somewhat conservation-minded in ruling that one acre of woodland be preserved for
every five acres cleared. The placement of homes along the river for both "health and Navigation" suggests
both food access via water and the importance of avoiding polluted urban cores. But the map also signals a
colonial claim, an assertion of control over land and people that laid the foundation for future systems of
segregation and exclusion. In contrast with the Coaquannock map, this map speaks to organization, planning,
ownership, and expansion.

Map 4: Du Bois’ Seventh Ward Map (1899) W.E.B. Du Bois’ map of Philadelphia’s Seventh Ward,
published as part of his landmark study The Philadelphia Negro, is a stark visual record of racialized space at
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the dawn of the 20th century. It is a masterpiece of research and documentation. DuBois went door to door to
interview and meticulously map the residences, churches, and businesses of Black residents in Philadelphia's
Seventh Ward. These maps were a key component from his groundbreaking sociological study. This map - |
need to still figure out how to present in way that allows for close examination -might at first glance seem
colorful and decorative, but its careful and clearly detailed research reveal patterns of overcrowding, poverty,
and segregation that were already deeply entrenched in Philadelphia’s Black communities. Du Bois argued
that...” the problem of the Twentieth Century is the problem of the color-line.”28 . Visualizing the social and
economic conditions of the Black community and neighborhood, was a radical act: it challenged
pseudoscientific racism by documenting reality from the ground up.

sy
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Figure 6 Du Bois, W. E. B. (William Edward Burghardt). "The Seventh Ward of Philadelphia." Map. Philadelphia:
Published for the University, [1899]. Norman B. Leventhal Map & Education Center,
https://collections.leventhalmap.org/search/commonwealth:gb19h9947

This map marks a new way to tell stories about people. William Penn maps to plan for a future and the
Coaquannock map was made to preserve the past. Du Bois maps a present defined by systemic inequality.
The Seventh Ward map becomes a spatial argument, bolstered by a map, and detailed records to call for
change. This map of one ward in Philadelphia became even more powerful when placed alongside Du Bois’
infographics created for the 1900 Paris Exposition, which used charts and maps to highlight literacy, land
ownership, and progress among Black Americans.

These will appear along with a few excerpts from his writings, and his photo, found in the Yale archives in the
Teaching Resource Set for this unit. Du Bois also tracked the proximity of tenement housing to industrial
zones and noted disparities in access to fresh food and sanitation, documenting conditions where health and
survival were shaped by the built environment. In his own words, “The shadow of hunger, in a world which

never needs to be hungry...”29

There is an ArcGis Story Map called “The Ward”30 which provides easy to access resources to connect to Du
Bois’ work in Philadelphia. There is an interactive component which allows the viewer to search for detailed
data on every resident who was interviewed. This tool is overlaid on the modern street grid of Philadelphia,
and both exposes the challenging lives of the residents of the seventh ward at the turn of the last century,
and the power of a tool like ArcGis Story Mapping to reimagine how a powerful story from the past can be
relevant to the future. Du Bois knew that to tell the truth about race in America, one had to first map it, and
use the map to tell a story. | imagine my students will have a lot of feelings about this map, these stories, and
the issues this map lays bare, which are very close to home.

Map 5 Philadelphia HOLC Redlining Map (1937) This map, produced by the federal Home Owners’ Loan
Corporation in 1937, used color-coded grading to assign property value and perceived investment risk to
neighborhoods across Philadelphia. Green indicated “best,” blue “still desirable,” yellow “declining,” and red
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“hazardous,” a classification that included Black, Jewish, immigrant, and working-class communities. This
practice known now as redlining was a formalized system of racial exclusion which limited bank loan and
insurance access, reduced home values and public investment for generations.31 This map will be one
resource among several others that will support discussion, analysis and consideration of the impact of
redlining on current conditions. There is a website called Mapping Inequality32 which takes this exact HOLC
map and superimposes it on a modern-day map of Philadelphia. This overlay will be another exposure to the
power of digital overlays to expose socio-political issues.

Figure 7 Records of the Federal Home Loan Bank Board, Record Group 195. National Archives and Records
Administration. Also: Nelson, Robert K., LaDale Winling, et al. Mapping Inequality: Redlining in New Deal
America. University of Richmond,
https://dsl.richmond.edu/panorama/redlining/#loc=11/40.011/-75.162&city=philadelphia-pa.

Alongside these maps we will also look at excerpts from an article aptly titled “Repercussions of Racist Maps
Still Impact Neighborhoods Today” which offers numerous sources, images and insight into how these policies
have impacted the many modern-day Philadelphians who today did not benefit from housing wealth

accumulation specifically because of policies that this map depicts.33 This HOLC map speaks directly to the
geography of opportunity, and of deprivation. Students will be directed to contemporaneous accounts that
highlight how redlined areas were also disproportionately close to industrial corridors, flood-prone zones, and
areas lacking in fresh food markets or park space. These were neighborhoods where meat and produce
vendors were sparse, where smog hung over streets, and where pollution from tanneries and factories settled
into homes. This was not accidental. The map makes visible how race, place, and policy were (and are)
intertwined. As we see that the legacy of redlining continues onto this next map image, which is part of a
project by Erica Fisher, who used census data from 2010 to plot a racial overlay on multiple cities. A
hauntingly beautiful image emerges, as a dot representing 25 people sorted by race depicts an image of racial
segregation at a point in time. Student will use these materials to try to grapple with what is revealed when
someone ask questions and use data and maps to discover separate and unequal as planned, spatial
phenomena, not as accidents of history.
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Figure 8 Erica Fisher: 2025. Flickr.com. 2025.
https://www.flickr.com/photos/walkingsf/4982041458/in/gallery-jweiss3-72157625013440068/.

Multiple Maps of NOW: Contemporary Environmental Justice Maps

Maps for this final section of this unit will be selected by students from a collection of GIS tools and datasets
such as the EPA’s EJ (Environmental Justice) Screen, the City of Philadelphia’s Office of Sustainability, and
multiple grassroots mapping projects. Students will also be introduced to the Map Maker and ArcGis tools
mentioned earlier which allows for a base map to be layered with various data. These tools can be used
without an account, but our students do have access to the entire suite of GIS tools on Esri and will have fewer
limits on creating robust and detailed map layers than free accounts may have. Students will self-select
groups to decide which intersecting indicators they want to see overlaid on maps of their neighborhood/our
city. There are many existing layers we have curated within our 2892 Philadelphia Esri account, such as food
access, tree cover, air quality, school and community gardens, community composting sites, asthma rates,
urban heat islands, proximity to green space and proximity to polluting industries, flood vulnerability and
more. Some layers were created by me in partnership with Esri. Others were compiled by students from the
class of 2025. Still others were created by friends and partners of our program (urban studies professors and
grad students, community activist etc.) with whom our students will have opportunities to collaborate
directly. By the time we arrive at this section of the unit | expect students will appreciate the impact of digital
GIS tools, and be ready to analyze contemporary conditions. These map investigations will be tools for youth
inquiry, civic engagement, and community change. Students will use this penultimate lesson to raise new
questions, identify assets and risks in their own neighborhoods, and begin mapping futures that center justice
and sustainability. Whether viewed through the lens of climate change, food justice, or racial equity, the
maps they create using ArcGis will allow them to make connections that matter to them, and to analyze
information and answer questions that feel relevant.
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Their final tasks will be to use all this information to consider what a map of the future might look like and to
compile their Atlas for the Future.

For this capstone section of the unit students will review some public planning data alongside some
speculative fiction to dream up features for a future Philadelphia. We will plan visits to and from city planners
from Philadelphia’s Office of Sustainability, which funds some of my program’s environmental justice efforts,
and who is in the process of a city-wide community engagement process to update our Philadelphia Climate
Action and Resilience Plan. The existing plan already details many data driven recommendations for future
needs for a just and sustainable Philadelphia. The Delaware Valley Regional Planning Commission (DVPRC)
also has dozens of map-based analyses looking at current conditions overlaid with future environmental
predictions. Between the resources from these civic organizations students will get a taste of who within, and
how, cities plan for the future. Students will read excerpts of plans, review maps of shoreline changes and
expected built environment requirements. These will consider how that geography and history continue to
influence what is possible. The work of reimagining cities is always unfinished, so this assignment is somewhat
open ended and full of student choice.

ECO-PHILADELPHIA
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Figure 9 Imagined Future Philadelphia

Students will also be invited to explore fictional futures. Grist Magazine, which reports primarily on climate
change, has a project they call Imagine 2200, a climate fiction initiative, which publishes stories that “invite us
to imagine the future we want — futures in which climate solutions flourish and we all thrive.”34 As we move
into imagining a future we certainly want to be flourishing and thriving. These short works of eco-futurism,
offer glimpses of hopeful, albeit realistic, possible futures -all built with intention on the remains of today.
Students can select any reading from this collection to support their visioning process, but will be guided
towards The Hunger and The Hunger, written in the voice of a young former guerilla fighter from Sao Paulo
who finds himself as a refugee in a place of plenty, and ends up with a chance to return to finish the work of
rebuilding his own hometown. The author is a geography teacher, who “hopes to live in a world where many
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worlds fit.”3s

Students will be asked to submit a capstone portfolio for this unit, their Atlas for the Future which will be a
multi-media compilation of annotated maps from the past, notes, vision boards, collages, plans with
marginalia - their choice from several options about contributing to mapping the future.

Teaching Strategies

Throughout this paper | have detailed many activities and guiding questions, along with teaching methods,
which overall would be characterized as project-based inquiry.

The main teaching strategy | am adding to our class this fall is to formalize a self-paced learning model
working with the Modern Classroom Project. The Modern Classroom Project offers a set of tools and strategies
to support teachers to create and deliver blended instruction - meaning students can access content through
a combination of teacher created videos, direct classroom engagement and work, and activities and
assignments that can be worked on in a self-paced way. The performance task and requirements for
submission to demonstrate sufficient skill in particular competencies are clearly laid out for each lesson. A
detailed rubric aligned with the competencies is provided. Because much of the content and lesson activities
are provided with pre-recorded instructions students can keep up, catch up, move along and dig deeper,
depending on their circumstances.

As is the case with many students post-covid, many of our U School students’ school attendance is
inconsistent. Young people have complicated lives - working at night, caring for siblings or elders in the
morning, and/or struggling for so many reasons with motivation and executive functioning. Getting to, and
staying in, class is often a struggle. This said, many students are there each day ready to go, and eager to
learn - but often not the same group of students in a class on any given day as were there the day before.
Direct instruction, group projects, labs, and content delivery are all more challenging when the composition of
a class cohort is inconsistent. It is hard to complete a research activity if one has missed the introductory
lesson. It is near impossible to write a lab report if one misses the lab. It is hard to take field notes unless you
are in the field. It is really hard to move forward as a group when a portion of students have not engaged with
the content that the next lesson is predicated on. The students who are there are too often waiting for the
students who are not, and the students who are absent are missing so much.

One solution to this issue is to design opportunities for students to move through units at their own pace, with
clear expectations about what they “must-do” “should do” and “aspire to do.” All students have access to the
lesson slide deck, videos, readings, guided notes, maps (in this case). Recorded lessons allow students to
pause, rewind, and rewatch any content or instructions. Lesson packets to work off-line are made available,
as are on-line versions of guided notes. | can spend more class time working with individual and groups of
students who are progressing at slightly different paces, on overlapping content and projects. Students track
their progress through the unit in a public-facing group tracker, so classmates working on the same lessons
today can collaborate. All class direct instruction and discussions, field trips, labs, gallery walks, are listed on
weekly class schedule. Missing these in person opportunities have natural consequences, and hopefully the
class activities are meaningful and interesting enough to incentivize attendance. Demonstrations on use of
materials and supplies for hands on projects and labs are scheduled, with additional guidance and support
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available by request. Students will be provided the tools to have agency to work through their portfolio
requirements, with support from peers, teachers, content expert guests. Students who are absent miss some
in person supports, many of the most fun activities, and the dynamics of collaboration, but have the tools to at
least keep up, rejoin and get back into the flow. | have always offered students multiple ways to demonstrate
competency, and to complete work on assignments independently if they missed days of school, | am hoping
this new structure fills an important gap in pacing to provide students who are ready to move along, as well as
students who need more support, the structure they need to thrive.

Annotated Bibliography:

W.E.B. Du Bois - The Seventh Ward

Du Bois’'s maps and analysis of Philadelphia’s Seventh Ward offer a powerful historical example of how visual
data can expose systemic injustice. This resource helps students understand the intersection of mapping,
race, and storytelling while examining urban change over time.

Mark Monmonier - How to Lie With Maps

This book reveals how maps can distort truth through design choices, reminding students to critically evaluate
spatial data. It supports discussions in the unit around power, perspective, and the ethical use of cartography.

Esri ArcGIS (community.esri.com/t5/education-blog/bg-p/education blog)-Use search term “hands-on” for
many useful ideas. These blogs provide both pedagogical insight and practical tools for engaging students in
analog and digital topographic mapping. “Hands-on Topography” in particular aligns with the unit's emphasis
on tactile learning and modeling elevation before transitioning to GIS platforms.

Philadelphia GeoHistory (philageohistory.org)

This site hosts a rich archive of historical Philadelphia maps, including infrastructure, land use, and
development over time. It allows students to easily layer new maps over old, or vis a versa, to explore
changes in place and environment, connecting past geographies to present-day urban issues.

Hidden City Philadelphia (hiddencityphila.org)

With articles and maps uncovering lesser-known stories of Philadelphia’s architecture and neighborhoods, this
site enriches student inquiry into place-based history. It is especially useful for finding narrative threads and
visual references for student Story Map projects.

Mapping for Environmental Justice (mappingforej.studentorg.berkeley.edu)

This project at UC Berkeley creates publicly available maps that visualize the intersection of environmental,
social, and health impacts on communities.

EJ Atlas (ejatlas.org)

The Global Atlas of Environmental Justice documents and maps cases of environmental injustice around the
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world, providing a platform for sharing knowledge and raising awareness.
EnviroAtlas epa.gov/enviroatlas

The U.S. EPA's EnviroAtlas provides interactive maps and data on ecosystem services and their relationship to
human well-being.

Map My Environment (mapmyenvironment.com)

This platform focuses on urban environmental health, visualizing pollution data and empowering communities
to take action.

Mapping the Future Teaching Set

https://docs.google.com/document/d/19mmHVRFVxetFxTC4k 9ZTYv23srthsPQkTsqlnSW-mc/edit?usp=sharing
Google Document created by author, with supplementary resources - live links for many historic maps and
other writings referenced in this unit, Lesson Guide (draft), and photos of many of the hands on activities
described in this unit.

Appendix on Implementing District Standards.

The lessons covered within this unit could be taught in AFNR, Social Studies, Environmental Science, Civics,
and History classes. The competencies and specific aspects of this unit that | am aligning to them are listed
below.

AFNR.1.2 - Career Exploration

Explore careers in environmental science, GIS, urban planning, and agriculture.

AFNR.2.2 - Use of Tools and Technologies

Use of mapping tools (paper and digital), GIS platforms, and topographic model-making.

AFNR.4.1 - Understand Food, Agriculture & Environmental Systems

Examine how geography, environment, and infrastructure shape food systems and resource access.
AFNR.4.2 - Environmental Justice & Sustainability

Use maps (e.qg., redlining, Du Bois, StoryMaps) to analyze historical and current environmental injustice.
AFNR.4.3 - Ecosystem Science Basics

Apply concepts like topography and watershed flow to understand natural systems.

AFNR.5.1 - Real World Learning/SAE/Service Learning
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Community mapping, walk audits, and civic storytelling through StoryMaps and public presentations.
EfS 1: Systems Thinking

Analyze interconnected systems like urban development, transportation, food distribution, and watershed
dynamics.

EfS 2: Sustainable Economics

Explore how land use, zoning, and food systems affect economic sustainability and equity.

EfS 3: Sense of Place

Deep exploration of Philadelphia’s past, present, and imagined future through maps and field-based learning.
EfS 4: Equity

Use historical and modern maps (e.g., redlining, Du Bois, Erica Fisher's Race Maps) to uncover inequities.

EfS 6: Visioning

Create future-oriented maps and stories that propose sustainable, just improvements to city landscapes.

EfS 7: Personal Action

Students develop community-engaged projects and propose policy or design solutions based on spatial
analysis.

SS.1.1 - Analyze historical and contemporary events
Study events like urban renewal, redlining, and the founding of Philadelphia.
SS.2.1 - Analyze multiple perspectives and power dynamics

Interpret maps that reflect different perspectives and narratives (e.g., settler vs. Lenape, elite vs.
marginalized communities).

SS.3.2 - Identify local and global causes and effects

Connect geographic features and planning decisions to environmental and social outcomes.
SS.4.1 - Display and explain spatial patterns

Use maps to show demographic, environmental, and infrastructural trends.

SS.4.3 - Use and evaluate tools of geography

Practice analog and digital mapping, walk audits, and GIS storytelling.

SS.5.1 - Create and communicate geographic stories or data
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Develop StoryMaps and physical maps that present evidence-based narratives.
SS.6.1 - Make a plan and manage a task

Apply project management and teamwork in map-based design and research.
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