

Guidelines to Teachers: Classroom Instruction and Neighborhood Fieldwork

MAPCRAFT: A HYBRID ANALOG AND DIGITAL EDUCATIONAL TOOL
A Participatory Mapping Workshop: Air Quality & Environmental Health in D.C.[footnoteRef:1] [1:  This project is funded by the National Geographic Society's 2025 Geography Education in the District of Columbia program."] 
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Hello dear teacher!
Thanks for joining this participatory mapping experience! By blending the power of the National Geographic MapMaker platform with this experimental, hybrid digital-and-analog workshop, we are inviting your students to investigate environmental health disparities in D.C. urban environments while growing their skills as researchers.
As with any journey, a little flexibility goes a long way. Please remain open to shifting the instruction if the group’s energy leads you elsewhere. While certain physical geography features are conceptually "fixed," the way students perceive their urban landscape and express their lived experiences is deeply personal—and highly encouraged! As they integrate open-source air quality data with their own sensory fieldwork, remind them of the heart of this project: they are developing evidence-based solutions for their own communities.


[bookmark: _Toc228378123]Pedagogical Foundations
Before we dive into the details of the workshop, here are some foundations and references about the experience in general. Keep these in mind when explaining the project to school principals, community members, or fellow researchers.

	Concept
	definition
	sources

	Culturally Responsive Teaching
	This approach leverages the cultural knowledge, prior experiences, and frames of reference of diverse students to make learning more relevant and effective. By treating students’ neighborhoods and lived experiences as legitimate sources of geographic knowledge rather than deficits, CRT builds the cognitive capacity and trust necessary for deep inquiry into local environmental health (Blanchet-Cohen & Reilly, 2013; Gay, 2022) -check these references at the end of this document-.
	National Equity Project: www.nationalequityproject.org/culturally-responsive-teaching

Culturally Responsive Pedagogy:
https://culturallyresponsivepedagogy.com.au/ 

Hammond, Z. L. (2015). Culturally responsive teaching and the brain: Promoting authentic engagement and rigor among culturally and linguistically diverse students. Corwin Press (download).

Ladson-Billings, G. (1995). But that’s just good teaching! The case for culturally relevant pedagogy. Theory Into Practice, 34(3), 159–165. (download)


	Geography-Centered STEM Education
	Focuses on developing spatial literacy, data interpretation, and STEM communication skills. By integrating professional-grade tools like MapMaker with local inquiry, this approach builds students’ self-efficacy and personal interest in geographic concepts and potential career pathways (Blanchet-Cohen & Reilly, 2013; Swords et al., 2019; Yorke et al., 2021).
	Seminar, Y., Laiskhanov, S., Issakov, Y., & Gajić, T. (2026). A systematic review of geographical education of students through STEM. Frontiers in Education, 11, 1737076. https://doi.org/10.3389/feduc.2026.1737076

Selway, K. (2021). STEM in geography education – An earth science perspective. Geographical Education, 34, 18–21. https://files.eric.ed.gov/fulltext/EJ1329010.pdf
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[bookmark: _Toc228378124]Why is this participatory mapping experience important?
We believe that mapping is more than just plotting points on a screen—it’s a way for your students to truly "read" their own neighborhoods! This process nurtures their deep knowledge of their local environments and sparks a natural curiosity about their neighbors and how everyone’s unique story impacts the life and health of the community. Here are some principles and key practices of participatory mapping that others have shared!
· Inclusion of Marginalized Narratives: This approach prioritizes the spatial stories and individual perceptions of place that are often excluded from traditional urban planning or conventional geographic studies (Brown & Kyttä, 2018).
· Student-Centered Agency: Young students are empowered to act as the primary researchers and authoritative authors of their own digital and analog maps (Swords et al., 2019).
· Dialogic Space: The workshop is designed as a space for constant conversation between pairs, moving away from individual testing toward a collective, shared inquiry (Wilson et al., 2019).
· Maps as Inquiry References: Maps are used as active tools to identify and visualize problems—such as source emissions—acting as a vital reference point for investigation rather than a final or fixed solution (Klonner et al., 2021).




[bookmark: _Toc228378125]Teacher’s Guide: Step-by-Step
Now, you’ll find the details for each of the activities proposed for every phase. Please remember: there is always room for a little innovation! If your group’s curiosity leads you somewhere unexpected, feel free to adapt these instructions to follow that spark.
[bookmark: _Toc228378126]Phase 1: Familiarizing with Digital Mapping & Spatial Analysis 
Curriculum Alignment: Geography (Human-Environment Interaction), Environmental Science (Atmospheric Composition).
This phase is all about getting comfortable with our digital tools and seeing D.C. through a fresh lens! It’s truly amazing what we can discover when we look at our own neighborhoods through professional data layers. In this phase, students will become familiar with the spatial patterns of air quality in D.C. and begin to generate their own initial research hypotheses.
Section A: Foundational Map Skills
Introduce each section with an icebreaker so students feel more open to receiving initial instructions. For this section, spend 10 minutes on "My Street, My Story." Before opening laptops, have students tell a partner about a specific landmark on their walk to school not found on a standard map, such as a mural or a "healing" green space.
Activity: Digital Map Exploration (50 min)[footnoteRef:2] [2:  This timing is suggested based on similar workshops for groups of 20 students. Longer sessions are not recommended, as subsequent activities require significant concentration and group work. You may take a five-minute break after each activity.] 

· Guidance: Introduce MapMaker by referencing the "MapMaker Launch Guide" to show how layers are stacked. Help students navigate to the OpenStreetMap basemap first to give them a familiar, street-level view of D.C. As they use the Sketch and Pin symbols, encourage them to think of "personally significant places" as more than just addresses—these are the landmarks of their daily lives.
· The "Line Tool" Challenge: When they define their neighborhoods using the Line tool, remind them that boundaries are often personal.  One student's "neighborhood" might be one block, while another's is ten.
Activity: Peer Sharing & Narrative (30 Min)
· Guidance: Encourage students to practice their STEM communication by describing why their mapped locations matter. Listen for how they use geographic features to describe their personal "safe spots". 
Activity: Analyzing Place (50 Min)
· Guidance: Time for the students to work on MapMaker’s preset data layers for Ethnicity, Land Cover, and Global Particulate Matter (PM). Help them compare Wards—for instance, look at the "Grey" industrial cover in Wards 7 and 8 versus the "Green" space in Ward 3.
Activity: Digital Journal Initiation (50 Min)
· Guidance: Facilitate the students' transition from students to "lead researchers". Guide them to use MapMaker to uncover "invisible" patterns by comparing the Land Cover and Particulate Matter layers in their neighborhood against a park or a geographically distinct Ward (e.g., Ward 3 vs. Ward 7 or 8). Students should document how "grey" infrastructure—like concrete, highways, and dense buildings—relates to local air quality thresholds and record a "big guess" (hypothesis) about why these patterns exist.
Section B: Digital Inquiry & Spatial Analysis
Ready to dig a little deeper into the data? Explain to students that this section invites them to use some high-resolution tools to see the invisible patterns of air quality in D.C. This open-source datasets can help them understanding how different areas are impacted differently.
Icebreaker: "The AQI Color Challenge" (up to 10 Min): Show students the AQI color codes. Ask them to take a "gut-check" guess: "What color is our school's air quality right now?" before you reveal the live data.
Section B: Digital Inquiry
· Icebreaker: "The AQI Color Challenge" (10 Min): Show students a series of AQI color codes. Ask them to guess which color corresponds to their school right now before checking the live data.
· Guidance: Guide students through the D.C. Open Data & IQAir portals to find historical air quality data. Use the National Geographic Wildfire lesson as a model for using the Measure Tool to create 500-meter "impact buffers" around highways.
Activity: Data Integration & Visualization (50 Min)
· Guidance: Help students navigate the D.C. Open Data & IQAir. They will visualize the Air Quality Index (AQI) and compare their school's surrounding area against distinct zones like a major highway or a large park. Introduce what an AQI is, if necessary.
Activity: Pattern Analysis & Hypothesis (50 Min)
· Guidance: Use the National Geographic Wildfire lesson as inspiration. Teach students to use the Measure Tool to create 500-meter "impact buffers" around highways to see how traffic might be affecting nearby residential blocks.
Activity: Group Discussion (30 Min)
· Guidance: Frame scientific research as a collaborative mission rather than a solo one. Guide groups to synchronize their findings and document the process of interpretation. Encourage them to note areas of consensus (e.g., identifying Wards with the most grey infrastructure), debates (e.g., whether pollution is caused by highways or factories), and any misinterpretations that were clarified by the group. This is a key time to validate the social nature of air pollution and the community's lived experience.
[bookmark: _Toc228378127]Phase 2: Analog Fieldwork & Qualitative Data Collection
Walking shoes on, everyone! We’ve seen the maps on the screen, but now we’re going to see what the satellites might have missed. We are heading out to be the "eyes on the ground" for our community!
· Icebreaker: "The Sensory Countdown" (5 Min): Before leaving the classroom, have everyone stand in total silence for 60 seconds. Ask them to list three things they smell or hear that might tell us about the air (like an idling bus or construction dust).
· Activity: Site Walk & Observation (90 Min)
· Guidance: Lead students in "Ground-Truthing" to test their digital hypotheses using their own senses. Students should document specific "Source Emissions"—small-scale infrastructure like idling buses, construction dust, or dense traffic—that impact the health of their neighbors daily. Instruct them to use their Photo & Sketch Log to capture images of these sources or sketch the layout of "Smell Zones" as physical evidence for their research.
· Safety guidelines: Check the weather forecast, accessibility, and walking distances. Ensure a facilitator (teacher or research partner) is present to support logistics and safety during the 90-minute walk.
· Activity: Qualitative Diary & Sensory Mapping (60 Min)
· Guidance: Have students move through focus areas to identify specific "Smell Zones" and describe how sensory details change near parks versus main roads. Encourage them to observe the human impact on vulnerable populations, such as children playing or elders waiting at bus stops. This is the time for intergenerational storytelling; students should listen for and record "Community Stories" about how the environment has changed or how it affects daily well-being.
· Activity: Digital Synthesis / Hybrid Mapping (50 Min)
· Guidance: Support students as they transition into Community Advocates. Help them return to MapMaker to pinpoint the exact coordinates of the pollution sources and sensory observations identified during their walk. They should merge their analog findings into the digital space by adding custom markers that include their sensory notes and links to their site photos.
· Activity: Synthesis & Spatial Storytelling (60 Min + 60 Min)
· Guidance: Encourage students to use the 3D View in MapMaker to see how buildings and infrastructure change the narrative of their neighborhood. Have them identify evidence-based solutions, such as a "Green Shield" of trees, to protect the vulnerable spots they found. For the final exposition, students should present their "Spatial Story," explaining how their hybrid map—combining digital data and personal experience—proves their community deserves environmental justice.



[bookmark: _Toc228378128]A Note on Inviting Community Members
Participatory mapping is most powerful when it serves as a bridge between students, local stakeholders, and grassroots organizations. Inviting community members into the classroom or the fieldwork site transforms the map from a technical exercise into a living record of collective knowledge and advocacy.
During the Mapcraft project, we have cultivated partnerships with local leaders who can be instrumental in grounding your students' research in real-world D.C. contexts:
· Erica Green Inc.: As a leader in environmental education and community wellness, Erica Green provides deep expertise in engaging Black communities, particularly through intergenerational place-based models that link youth with seniors and veterans in Ward 8.
· Chesapeake Bay Trust (CBT): This organization is a vital ally for environmental advocacy and urban forestry; their representatives can explain how students can use their maps to apply for grants that empower people to take environmental action in their own neighborhoods.
Expanding the Network for Phase 2
While Erica Green Inc. and CBT are key partners, Phase 2 is an excellent time to open the "dialogic space" to other local actors who can interact with students during their site walks or final presentations:
· Local Neighbors & Family Members: Encourage students to interview residents or elders who have lived in Wards 7 or 8 for decades; their spatial narratives can provide historical context on how the neighborhood’s air and health have changed over time.
· Grassroots Environmental Justice Advocates: Small, neighborhood-based groups can share how they use mapping to challenge conventional representations of their communities and fight for better infrastructure.
· School Alumni & Local Business Owners: These individuals can provide a unique perspective on the "Lived Environment," helping students identify specific source emissions or "healing" spaces that are only known to those who work and live there daily.
Teacher Tip: When community experts join the site walk, encourage them to share "untold stories" of the neighborhood. This helps students understand that while MapMaker provides the data, the community provides the soul and the context for that data.
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