Lesson Plan Template
Participants: __Valerie Sahakian and Joe Krupens_____________________________
Date: __Spring 2014_______________	Grade Level:  _9th grade____________
Lesson Title: __Earthquakes______________________________________________ 
Lesson Concept:  _What makes earthquakes, what are seismic waves, how do we better engineer our buildings to prevent damage?____________________________________
Focus Question:  _Why are earthquakes damaging?  How can we better engineer our buildings to prevent damage and collapse?_____________________________________

This will probably take up a couple classes.  Part 1 comes first, and then Part 2 – follow down the 5 E’s for Part 1, and then come back again to Engage for the beginning of Part 2.

	Teacher Does
	Student Does

	ENGAGE                                          Step 4
Part 1.  Have a short discussion about what causes an earthquake, and on how earthquakes release energy.  


Part 2.  Ask students what their ideas are to prevent damage, or prevent buildings from collapsing during an earthquake

Part 2.  Show students a video of the NEES shaketable, and engage in a discussion regarding the hazards posed by this building.

Show students a video of a model of earthquake rupture on the southern san andreas fault.  
	                                                          Step 2
Part 1.  Students use slinkies for wave activity.  Students pair up, and try to think of as many “waves” they can make with the slinky.

Part 2.  Students brainstorm with a list of ideas on how to prevent damage.  i.e., building techniques, early warning, etc.

Part 2.  Students watch the video of the shaketable.  Students make a list of important things on the board to remember when designing buildings.

Students watch the rupture video, and take note of which areas experience more ground shaking.  

	EXPLORE                                        Step 5
Part 1.  Engage students in a discussion about the waves they made.  Have students do a reading on Earthquakes.  Ask them which of these (P, S, or surface waves) they think the waves they made are.

Part 2.  Give students the shaketable activity.
	                                                           Step 3
Part 1.  Students share the various waves they could make with the slinky.  They listen to descriptions of the various seismic waves, and they match the waves they created with the descriptions.

Part 2.  Students perform the shaketable activity. Each group designs a building and tests it on the shaketable.

	EXPLAIN                                         Step 6
Part 1.  Show students a seismogram.  



Part 2.  Ask students which buildings performed the best, and why they think they performed the best.



Have students make a list of what they can do before/during/after an earthquake, and then compare to FEMA’s, list.


Moderate the interactive quizzes for students.
	                                                            Step 1
Part 1.  Students identify the P, S, and surface waves.  Students pick which wave they think is the most damaging.

Part 2.  Students think in their groups about why they think certain buildings performed better than others.  They then write a short description of their findings, and present that to the class.

Students write a list in their groups of what they can do to stay safe before, during, and after an earthquake.  Then they compare with FEMA’s list.  

Students take the interactive preparedness quizzes.

	EVALUATE                                    
Part 1.  Teacher should watch what types of waves students create, and how they relate that to the material presented.  Teacher should also look at how they label the seismogram, to evaluate their understanding of the speed of these different waves.

Part 2.  Teacher watches students building their model for the shaketable, and listens to/reads their “reports” on the building’s performance.  There is a rubric (Lesson4TestingAndWritingRubric.docx) that outlines how students can be assessed.


	EXTEND
Either in-class, or as a homework assignment if there’s no time: Students write up a building code for southern California.  This should consider building type (what structure to use, thinking back to the shaketable activity), as well as location/region, and securing items inside.  They should consider buildings such as hospitals and schools.                                       
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