GPS: measuring the speed of tectonic plates
Date: ____________________________	Grade Level:  9th Grade 
Lesson Concept: Tectonic plates move at about the speed that your fingernails grow.  We can measure their position using gps technology over many months to measure their speed.
Focus Question: Can you feel the tectonic plates moving?  If not, then how do we know that the plates are moving? 

	Teacher Does
	Student Does

	ENGAGE                                          Step 4

Ask students an introductory question: Can you feel the tectonic plates moving right now? How do we know that the tectonic plates are moving?  How far do you think they move in one year?

Present the short introduction Powerpoint
	                                                          Step 2
Write down in your notebook how you think that we know that the tectonic plates are moving.  Also take a guess on how far they move in a year:

Excellent guesses:  1 mm/yr to10 cm/yr

	EXPLORE                                        Step 5

Set up the UNAVCO PBO (plate boundary observatory) website on the Prometheus board.  Point out the station map, station photo, and some real data.
http://pbo.unavco.org/station/overview/P475

Note- the important parts are included in the PowerPoint.

Provide plate speed worksheet.


	                                                           Step 3

Try to find which permanent GPS station is closest to where you live.

Complete the plate speed worksheet.  It includes some basic arithmetic.  Students calculate how far the plate moves in a given amount of time.  They also must draw lines of those distances on their worksheet.

	EXPLAIN                                         Step 6


Ask students: 
Q) What is the GPS measuring?
Q) What does the graph of distance vs. time tell us about the earth?


	                                                            Step 1

Share out answers with the class:
A) GPS measures the precise location of a benchmark.
A) The ground in San Diego is moving in the Northwest direction at a speed of about 30 mm/yr.


	ELABORATE/EXTEND                                  

Q) What is the bump in location in the year 2010?

The southern San Andreas fault has been “stuck” for 300 years.  Ask students to line up in front of the room with meter sticks to show how much the fault needs to “catch-up” in the next big earthquake (9 meters).

	ELABORATE/EXTEND                     

A) The 2010 Baja Easter Sunday Earthquake.  Not only did the ground shake, it also was permanently offset (moved) by a few millimeters here in San Diego.

Line up in front of the class with 9 meter sticks to get a feel for just how far the southern San Andreas fault needs to slip to make up for 300 years of being “stuck”.


	EVALUATE

Check students worksheet answers for completeness and correctness.  

The conclusions slide has a few important questions that the class should be able to answer orally.

	EVALUATE

Compare answers with student group members.  Try to come to a consensus. 

 Answer questions out loud with the whole class.
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