Earthquakes     
Themes:  Systems

5E Lesson (Grades 4-8)
Objectives:

The students will...

(A) read about and discuss the theory of plate tectonics; 

(B) map the regions of the United States that are most susceptible to earthquakes and those that have volcanoes; 

(C) list the states that lie on plate boundaries; 

(D) look at a population density map and explain if people avoid living in areas at high risk for earthquakes and volcanoes; and 

(E) research specific volcanoes or earthquake zones and write pretend letters to residents of these areas describing the risks.
TEKS 5.11 A

(11) Science concepts. The student knows that certain past events affect present and future events. The student is expected to:

(A) identify and observe actions that require time for changes to be measurable, including growth, erosion, dissolving, weathering, and flow;

ENGAGE
Read 
Earthquakes and Volcanoes 

Nash Kramer (National Geographic Theme Sets)

Read

Earthquakes

Simon Seymour

EXPLORE #1
Students will need access to a computer to explore the ins and outs of a earthquake.

http://www.nationalgeographic.com/forcesofnature/interactive/index.html?section=e
EXPLORE #2
Materials: 

1. Plastic Table

2. Three cups of sand

3. Rubber Mallet
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1. The students will pour three cups of sand on the top of a plastic table near the edge. 
They will tap the table lightly with the rubber mallet. When they tap the table lightly they will see the sand "jump" into the air. 
The teacher should explain that as rocks snap and break at the focus of an earthquake shock waves are sent out in all directions. The "jumping sand" represents the release of the energy from the hammer through the plastic table. 

2. The students should move the sand farther away from the point of contact and see what happens. 
The farther away the sand is from the source of energy (tapping of rubber mallet) the less the sand jumps. This represents the fact that the farther you are from 
the epicenter the less you will feel the earthquakes shock waves.
3. The students should move the sand to the opposite side of the table and tap lightly. They should observe a very small movement of the sand.
EXPLORE #3

Building Mountains
Modified and adapted from John Farndon's book
How the Earth Works
Materials: 

1. Four strips of foam rubber 4 inches by 30 inches and about 1 inch thick. The foam rubber should be made of different colors. These strips will represent layers (strata) in the crust of the earth.
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The students will set the strips in alternating layers as shown above. They will push the four layers from each end causing the layers to fold into an upside down U shape. This will represent the folding process. The upside U will represent a geologic feature called an anticline (mountain peak). 

The students will also push the layers from each end causing the four layers to fold into a U shape. This U shape will represent a geological feature called a syncline (valley). 

The teacher will explain that this is a simplified version of how folded mountains are formed and that the anticlines are the peaks and the synclines are the valleys of the mountain range.

Building Mountains II
Modified and adapted from John Farndon's book "How the Earth Works"
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Materials: 

1. Two colors of modeling clay

2. Two wooden blocks 4 in. x 6 in. x 4 in. or larger 

The students will lay the modeling clay flat in alternating layers. These layers of clay will represent layers (strata) in crust of the Earth. The wooden blocks will be placed one at each end of the clay layers. the students will push the blocks toward each other very, very slowly. This pushing of the blocks will represent the movement of the continental plates. The students will see the folding process in action as they build their own mountain (Anticline).
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After the students have built their mountains they could cut the clay mountains in the middle, this represents plates moving apart at a fault zone. This is what happened to South America and Africa. The students should put them back together looking for the similarities between the layers. The teacher will tell the students that this is exactly how geologists tried to prove the plate tectonics theory of plate movement

Explain

Computer Lab experience:
http://www.nationalgeographic.com/xpeditions/activities/15/powerfire.html
Students will learn how plates move with this interactive website.

http://volcano.und.edu/vwdocs/vwlessons/lessons/Plates/Plates1.html
Earthquakes:  the effect of tectonic plates moving and causing the ground to shake.  

Faults:  cracks in Earth’s surface caused by moving tectonic plates. 

Landforms:  natural shapes on Earth’s surface.

Lava: hot melted rocks that pours out of a volcano.

Magma:  hot melted rock beneath the Earth. 

Seismic waves:  shock waves that come from the center of an earthquake. 

Tectonic plates:  large moving pieces that make up Earth’s surface.
Vent:  an opening in or between tectonic plates. 

Volcanoes:  openings in Earth’s surface through which red-hot melted rock erupts.
Shear Waves
Materials: Jump Rope: two students will hold the ends of the jump rope and raise their hands up and down shaking the jump rope and producing S waves. The waves in the jump rope will have an up and down motion. The teacher will explain that the S waves of an earthquake look like the waves produced by the shaking of the jump rope. 
Compression Waves

Materials: Slinky

Two students will hold the Slinky at the two ends pulling and stretching it slightly. One student will push the Slinky slowly watching the Compression wave as it rolls from one end of the Slinky to the other. The teacher will explain that the waves produced with the Slinky are like Compression or Primary waves of an earthquake

Elaborate
Question:  What is the relationship between the amount of popsicle sticks and the number of hits it takes before the bridge falls.
Independent Variable ___(# of popsicle sticks)_________________________

Dependent Variable ___(# of hits)___________________________

Hypothesis: I predict…
Materials: 
· Table

· Mallet

· Popsicle sticks

Procedure:

1. Students will create four bridges using the following number of popsicle sticks 

a. Four sticks

b. Eight sticks

c. Twleve Sticks

d. Sixteen Sticks.

2. The students will tap the end of the table until the bridge falls.  

(This experiment is to simulate the strength of the building compared to the impact of the hit.)

Data Table


	# of Popsicle Sticks
	# of Hits

	Bridge #1


	

	Bridge #2


	

	Bridge #3


	

	Bridge #4


	


Graph

(Plot the Data on a graph.)
Results

(Students should explain what the data plotted on the graph means.)

1. ________________________________________________________________________________________________________________________________________________________________________________________________

2. ________________________________________________________________________________________________________________________________________________________________________________________________

3. ________________________________________________________________________________________________________________________________________________________________________________________________

Conclusions
(Students should summarize what the entire experiment is about and include the question, hypothesis and findings.)
1. ________________________________________________________________________________________________________________________________________________________________________________________________.

2. ________________________________________________________________________________________________________________________________________________________________________________________________

3. ________________________________________________________________________________________________________________________________________________________________________________________________

Questions to be used during the Elaborate

Recall

1. What causes Earth’s plates to move?

2. How many hits does it take to make the bridges fall?

Data Gathering

1. What is happening to the table when you hit the table?
2. Does it matter how hard you hit the table?
Data Processing
1. What is causing the larger bridges to fall?
2. What would happen if we used different materials to build the bridges?  
Evaluating

1. Which bridge held up the longest? 

2. How would a different design impact the number of hits it would take to make the bridge fall?

Evaluate

Have students write pretend letters to the people who live near the volcano or in the earthquake zone they chose above. Their letters should describe how the natural hazard develops and how people can prepare for the hazard. 
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