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Abstract
Strand: ISTE: Meeting the Needs of the Digital Student

Session title: Maps from the Milky Way to the Hallway
Description: Test-drive fun and challenging student mapmaking activities that reach the edge of the Galaxy. 
Explore scale, coordinates, topology, astronomy, and where appropriate technology (e.g., GPS).

Type of session: hands_on
Science area: earth_space_science

Summary of Proposal

My session will address my chosen National Standard by:
By using mapping as a unifying concept that explores models, measurement, & technology; and map-making 
to model the process of science (e.g., inquiry), delve into specific content (evolution of the universe) & 
demonstrate that science is a human endeavor.

Session Abstract:
Maps can tell us where we are and teach us who we are; naturally engaging us as they connect with our 
everyday lives (my neighborhood, the weather, etc.). Maps and mapmaking are also powerful inquiry tools for 
teaching fundamental concepts (scales, coordinates, graphing and data representation). Join us for a hands-
on exploration bringing maps and mapping technology into your classroom. 1) Explore our Galaxy by 
constructing a gym-sized, earth-centric, scale model of it! Simultaneously teach angular coordinates and scale 
while providing a visceral feel for how current astronomical observations probe the universe. (e.g., Why can 
some objects only be observed in Radio, X-Ray, etc?). 2) “Is the most direct path always a straight line?” 
Enter the third dimension by measuring how steep a local hill is, making topological maps using a clay model 
in a fish tank, and planning a mountain hike. 3) Examine what makes a "useful" map by constructing your own 
and using it in a scavenger hunt! Use GPS technology to measure positions and estimate your accuracy. 
Engage your students in these inquiry activities that encourage collaboration, communication and problem 
solving developed at the Kavli Institute for Cosmological Physics. See http://kicp.uchicago.edu/nsta09
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Outline
• Context 

• Terrestrial Maps

- Contour Map

- Topological Map

- GPS Maps

• Celestial Map 

- Milky Way Model



Context - How, Where 
& Why 

• Space Explorers Program 

• Yerkes Summer & Winter Institutes



Terrestrial Map I
Contour Map
Reid Sherman



Terrestrial Map II
Topo Map (THE HILL)

Reid Sherman



Terrestrial Map III
Map Making with GPS

Randy Landsberg
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Lab Components 
• GPS Demystification 

- Triangulation (actually “trilateration”) 

• Lat Long (Coordinates)

• Map Creation

• Scavenger Hunt (using maps)

• Learning Objectives:

- Coordinate Systems

- Scale

- Accuracy

- Coordiate Systems



Triangulation - GPS 
Demystification

- One Satellite

• One Distance 

• Sphere (circle in 2d)

- Two Satellites

• Two Distances 

• Circle (2pts in 2d)

- Three Satellites

• Three Distances 

• One pt (1pt in 2d)



GPS

• 24 Satellites 

- (circle earth 2x/day)

- ~12,000 miles above

- 7,000 mph

- orbits monitored and adjusted

- frequency of 1575.42 MHz in the UHF 
band

• Accuracy 3-15 meters



Not Perfect: 
Summary of GPS Error Sources

Typical Error in Meters 
(per satellites)
- Satellite Clocks 1.5
- Orbit Errors - 2.5
- Ionosphere - 5.0
- Troposphere 0.5
- Receiver Noise - 0.3
- Multipath - 0.6



Celestial Map 
Milky Way Model
Robert Friedman
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