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MAPCRAFT: A HYBRID ANALOG AND DIGITAL EDUCATIONAL TOOL
A Participatory Mapping Workshop: Air Quality & Environmental Health in D.C.
This workshop uses hybrid digital and analog mapping methodology—integrating open-source air quality data with on-the-ground, qualitative observations—to empower students to investigate environmental health disparities and develop evidence-based solutions for their Washington D.C. urban environments. By the end of the workshop, students will integrate open-source AQI data with sensory fieldwork to keep expanding on D.C. environmental pollution and health disparities.
Suggested Duration: Two days (5–7 hours per day aprox.)
Target Audience: High School students
Subjects: Geography, STEM Communication, and Environmental Health
Focus: Air Quality Science, Spatial Analysis, Hypothesis Generation, and Qualitative Mapping

Workshop Instrument: Classroom Instruction, and Neighborhood Fieldwork
The workshop is structured around three integrated phases—Digital, Analog/Outreach, and Hybrid Synthesis—leading to the final research outputs.
Phase 1: Familiarizing with Digital Mapping & Spatial Analysis 
The goal is for students to become familiar with the spatial patterns of D.C., master the foundational tools of National Geographic MapMaker, and establish a recurring practice of digital journaling.
Section A: Foundational Map Skills
	Activity
	Description
	Tool/Data Source
	Duration

	Digital Map Exploration
	Personal Geography: Students open NatGeo MapMaker (link) and select the OpenStreetMap basemap to visualize D.C. Using the Sketch and Pin symbols, they locate their school, their home neighborhood, and three personally significant places visited in the last three months. They then use the Line tool to define these areas spatially.
	MapMaker
	50 minutes

	2. Peer Sharing & Narrative
	Spatial Narratives: In pairs, students share their mapped locations, describing geographic features and the personal importance of these sites.
	
	30 minutes

	Analyzing Place
	Socio-Environmental Overlays: Students add MapMaker’s preset layers for Ethnicity, Land Cover, and Global Particulate Matter (PM). They identify standing elements like demographics, green space proximity, and pollution thresholds.
	
	50 minutes

	Digital Journal Initiation
	Documenting Observations: Students record initial data findings and hypotheses regarding their neighborhood's social or environmental patterns. 
	Mapping Journal
	50 minutes



Section B: Digital Inquiry & Spatial Analysis
Goal: Use high-resolution data to generate testable hypotheses about D.C. air quality disparities.
	Activity
	Description
	Tool/Data Source
	Duration

	1. Data Integration & Visualization
	Students locate the Air Quality history data from the D.C. Open Data (link) portal and IQAir map data (link). They will use MapMaker (link) to visualize and compare the air quality index (AQI) of their school's surrounding area against 2–3 geographically distinct areas in D.C. (e.g., a highly industrial area, a park/green space, and a high-traffic zone). 
	MapMaker, D.C. Open Data, IQAir
	50 minutes

	2. Pattern Analysis & Hypothesis
	Students use MapMaker's open map and map layers data to look for correlations between air quality and transportation, land cover, or ethnicity. They will then generate and record initial hypotheses in their digital journal (part of the workshop materials) explaining why the air quality differs between the areas they compared.
	MapMaker, D.C. Open Data, IQAir
	50 minutes

	3. Group Discussion
	Students answer key questions to frame their fieldwork: Which areas have the best/worst air quality? What visible infrastructure (e.g., highways, factories) might explain the patterns shown on the map? What is the main demographic by ethnicity living in the area?
	Mapping Journal
	30 minutes




Phase 2: Analog Fieldwork & Qualitative Data Collection
Goal: Test digital hypotheses by grounding data in observable, real-world experience. 
	Activity
	Description
	Tool/Data Source
	Duration

	1. Site Walk & Observation
	Ground-Truthing: Students conduct a structured walk around the immediate school surroundings (or a pre-selected focus area). They will use their diary/journal to document specific sources of air pollution they locate and identify, such as idling vehicles, industrial chimneys, construction dust, or dense vehicular traffic (automotors).
	Offline &
Mapping Journal
	90 minutes

	2. Qualitative Diary
&
Sensory Mapping
	Lived Experience: Students use their diary to answer specific, qualitative questions about the air quality problems in their area and potential solutions: How does the air quality make people feel? Where is the pollution source relative to the most vulnerable populations (e.g., children's playgrounds or bus stops)? What are particular smells of zones?
	Storytelling &
Mapping Journal
	60 Minutes

	3. Digital mapping
	Digital Synthesis: Returning to the classroom, students translate their analog findings into the digital space. They use MapMaker to pinpoint the exact coordinates of the sources identified during the walk, adding custom markers for their sensory observations and photos.
	MapMaker
	50 minutes

	4. Final Discussion and exposition
	Evidence-Based Advocacy: In pairs, students synthesize their hybrid datasets to deliver an original "Spatial Story". Using MapMaker’s 3D View, their Digital Journals, and Analog Sensory Maps, they communicate the main features of their inquiry. Presentations can focus on technical spatial analysis (Digital) or the human impact on community well-being (Qualitative), practicing professional STEM communication to argue for environmental justice.
	National Geographic MapMaker, Digital & Analog Journals
	60 minutes



Questions during the workshop
How does the Air Quality Index (AQI) vary across different neighborhoods in D.C.?
Why does the air quality look different in Ward 7 or 8 compared to Ward 3? What does this tell us about environmental justice in our city?
What geographic features (e.g., highways, industry) correlate with areas of low air quality?
What is our initial hypothesis for why our school's air quality is what it is?
Which vulnerable populations are most exposed to poor air quality based on the map data?
What stories have you heard from elders or friends about respiratory health (like asthma) in your neighborhood? How do these stories change how you look at the digital data?
How can we use the "Qualitative Layer" you created to advocate for more urban trees or cleaner transit in your community?
Key Vocabulary
Air Quality: The condition of the air regarding pollutants and their effect on health and the environment.
Air Quality Index (AQI): A color-coded tool reporting daily air quality and associated health concerns.
Particulate Matter (PM): Tiny solids or liquids floating in the air, such as dust, soot, or smoke.
Source Emissions: The specific location where pollution is released, such as tailpipes or smokestacks.
Qualitative Mapping: A method prioritizing individual and collective perceptions, feelings, and stories over numerical data.
Lived Environment: The everyday reality and personal experience of a geographic area.
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