Geocaching
By:  Ryan Swearingen; July, 2007
        Clay City High School; Clay City, IN
Estimated Sessions:  Two days:  one to learn the GPS units and one to conduct the field work.
Grade Level:  8th Grade Social Studies; high school Geography and History of the World
Purpose:  Students will learn to navigate to different locations by using GPS technology and will discuss the advent of GPS technology and its impact on their lives in the 21st century.
National Geography Standards addressed:
1: The use of maps and other geographical representations, tools, and technologies to acquire, process, and report 
    information from a spatial perspective.

18: How to apply geography to interpret the present and plan for the future.

Indiana Social Studies Academic Indicators addressed:
Eighth Grade
8.3.11 Use of information technology, such as Geographic Information Systems and remotely sensed images to gather information on ways people have changed the physical environment of the United States in the 19th century.

Geography and History of the World

6.2 Prepare maps, timelines, and/or other graphic representations showing the origin and spread of specific 
       innovations. Assess the impact of these innovations on the human and physical environments of the regions to 
       which they spread.
Objectives: Upon completion of the activities, students will be able to

1. identify and explain the Earth’s grid system and why we have it,
2. explain how Global Positioning Satellites work,
3. use a GPS unit to navigate to a particular coordinate,
4. explain how difficult it would be to map large areas without GPS,
5. trace the history/spread of GPS across the globe, and

6. identify ways in which GPS technology has impacted daily life.
Background: The teacher will pass out a short reading about GPS the day before the activity. The information for this reading can be printed from http://www.aero.org/education/primers/gps/howgpsworks.html
Materials Required:

· 20 microfilm containers

· Set of Garmin GPS handheld units

· Prize for the winning team (ex. Candy, “Get Out of Homework” ticket…)
· Computer with Internet access
Procedures:

1. Introduce the students to GPS by asking questions:  Who knows what GPS stands for? Who can tell what GPS does?  How does GPS work? Why does GPS enhance our lives?

2. Give a brief explanation about the history of GPS, and discuss the possible ways in which GPS technology has migrated across the globe.

3. Discuss aspects of the students’ (their families) lives that have been impacted by GPS technology.

4. Carefully hide 20 microfilm containers outside on school property.
5. Program the coordinates of the hidden containers on the GPS units.
6. In class, ask the students “Who knows what GPS means?”. Discuss.  Explain “how” GPS works.  Show the students an image (from the Garmin web site http://www8.garmin.com/aboutGPS/ ) with a set of satellites orbiting the Earth.  Give a brief history about GPS.  Discuss “what” GPS is used for today – everything! (http://www8.garmin.com/aboutGPS/applications.html )
7. Spend one day showing the students how to work the GPS units by finding several trees on the school grounds.  Include discussions of North, South, East, and West in relation to a circle, to the Earth, and to the school’s location.  Also include discussions 
8. Students will work in pairs to find the hidden containers.
9. The team who finds the most containers wins the contest.
Assessment:

1. After the contest the teacher will lead a discussion about what they learned.

Questions to ask:
How important was the grid system concerning our activity?





How many times does a GPS satellite circle the Earth in 24 hrs?





How many satellites are there in the GPS system?





How are GPS satellites powered?





How long are GPS satellites expected to last?





If you owned a GPS unit what would you use it for?
Adaptations/Extensions/Call-Out:  
2. This lesson could be used in a Math (Geometry and Algebra) class since GPS works by using triangulation.
Resources:

· The Aerospace Corporation “How GPS Works” = http://www.aero.org/education/primers/gps/howgpsworks.html
· Garmin (GPS) site for explanations on “What is GPS?” and history of GPS = http://www8.garmin.com/aboutGPS/ 
· Visit K.C. Neiboer’s lesson “Introduction to GPS Geocaching” http://www.iupui.edu/~gst/gps.html  
