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It’s 1994, and you are eating dinner in Minneapolis, Minnesota with your family when the dishes on a shelf begin shaking and the fork in your hand is lightly tapping the plate.  You turn on the TV news to see if there are any reports.  The news announces that an earthquake in LaPaz, Bolivia has just occurred.   How could you feel the shaking so far away from the earthquake?  Here is what your family members said.
A.  Mom said that there may have been an explosion downtown that shook the house rather than the earthquake in LaPaz.

B. Dad said that he thought there must have been another earthquake in North America.

C. Cindy said that waves from the earthquakes can be transferred through earth materials for long distances.

D. Ben said that one couldn’t have felt an earthquake from so far away and that there are fault lines closer to Minneapolis that could explain the shaking.

E. Timmy said that the trucks on the highway often shake his bedroom windows so it could be very large trucks moving on the highway.

Whose idea do you most agree with and why?  Describe your ideas by drawing and labeling a picture of what you think is causing the family to feel the shaking.

	

	


	Purpose:  the purpose of this assessment probe is to elicit students’ ideas about the cause of earthquakes including seismic waves, plate tectonics, the hot convecting mantle and Earth’s internal heat
	NGSS:  4-ESS2-2      Analyze and interpret data from maps to describe patterns of Earth’s features. [Clarification Statement: Maps can include topographic maps of Earth’s land and ocean floor, as well as maps of the locations of mountains, continental boundaries, volcanoes, and earthquakes.]  Assessment Probe:  “Shake, Rattle & Roll” 
Kansas Standard S. HS.4.1.2.  The student understands the theory of Plate Tectonics explains that internal energy drives the Earth’s ever changing structure.

	Related concepts:  location of fossils, landforms, mid-ocean ridges, volcanoes, continental & oceanic plates and plate boundaries.
	Related Research:  Students often think of mountain building as occurring only through catastrophic events such as earthquakes or volcanoes.  They often fail to recognize the slow process of uplift over millions of years (Phillips 1991)

	Explanation:  The best answer is C. Cindy.  Seismic waves from earthquakes (result of lithospheric plate movement) travel through various densities of earth materials.  Waves occur in concentric circles unless they encounter different densities of materials that cause them to change course.  Seismic waves from the LaPaz earth quake were transferred through the plates which are slim brittle slabs of basalt 3 to 30 miles thick.  See Science Matters pages 175-187.
	Related Research:   Some students have a landform and ocean basin conception that involves a progressively decreasing slope from the center of the continents to the center of the bottom of the ocean and then back up again (Marques and Thompson 1997)

Most children studied were unable to relate in any way to a theory of mountain building which involves plate tectonics (Happs 1982)

	Instructional Ideas:  Video “earthquakes” at >Earth Revealed> 9. Earthquakes (free sign-up is necessary)
	Related Research:  “Wave collisions, according to the intuition of many students, result in the permanent cancellation of both waves, as if they were mechanical objects.”  (Stepans 1994)
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