Plate Tectonics: Brush, Bump and Pull Experiment (Teacher’s Key)
Introduction: Plate tectonics explains the structure of Earth’s crust and the phenomena resulting from the interactions of plates that make up the rigid lithosphere and ground we stand upon. The lithosphere is Earth’s outer layer of ground, including the crust and mantle. Below that is the asthenosphere which is the flowing area of molten rock. As a result of the asthenosphere which is below the lithosphere, the plates are constantly floating above the molten rock like ice cubes over a cup of lemonade on a hot day. Earth’s plates are constantly moving, though it is really for only a few centimeters each year.

Earth’s plates does also take greater action, causing volcanoes to erupt and earthquakes to shake up our ground. Convergent plate boundaries are when plates move towards each other. At convergent plate boundaries, plates may move under each other and subduct. Transform plate boundaries are when plates move parallel, but away from each other, grinding against each other and forming faults. Divergent plate boundaries are when the plates move away from each other, forming new crust.

Scientists use models and technology to study plate tectonics, attempting everyday to better understand the theory and reduce the impact of natural disasters caused by moving plates. Models are important to visualizing what happens in the major scheme of events, especially because real tectonic plates are too big for the eyes to fully see what is happening. Also, natural disasters make the site of where these actions of the crust is happening too dangerous to see. In this experiment, you will create your own model and better understand the study of plate tectonics.
Purpose: To help students visualize the effects of plate tectonic movements on Earth
Materials: Styrofoam cup, pie pan, approximately two cups of water (depending on depths of the pie pan), 
Procedures:
1. Divide students into groups of two partners.

2. Have every group fill a pie pan with 1 inch of water.

3. Pass out a Styrofoam cup to each child.

4. Have each student tear the cup into about 12 pieces to represent the major tectonic plates underlying the earth’s surface, and float them on the water, in turns. They have just modeled the lithosphere — the place deep below the surface of the earth where the tectonic plates are located. In the real lithosphere, the tectonic plates are floating on magma. Here they are floating on water.

5. Students should gently experiment with their Styrofoam tectonic plates. First, they should pull them apart. Ask them, “What do you see in the space where the Styrofoam® pieces once touched?” (Water. In real life, this is magma.) What might it create?

6. Now, students should gently bump two plates together. Ask them, “What might happen on the surface from a bump like this below? Could it push magma into a mountain range? Cause an earthquake?” (Yes.)

7. Now, students should push one plate under the other (water squirts a bit). Tell students, “Remember, water is magma in our model. So what might you get here on earth from magma shooting up—a volcano?”

8. Now model the Haiti earthquake that struck in January 2010. It was caused by the motions of two plates grinding past each other in opposite directions. In the case of Haiti, the Caribbean plate moved east past the North American plate. It’s called a strike-slip fault.

9. Ask students to experiment for five minutes in different ways with all 12 plates. Ask them to think of what would happen on the surface.

10. Now, ask students to turn to the nearest person who isn’t their partner and show him/her one plate interaction. The partners should interpret it—that is tell what happens on the surface when tectonic plates behave the way you have shown them. Then students should trade places.

Observation Table:
	Action (Ask them to draw a picture as well)
	Observations
	Possible Boundary Stimulated

	Pushed two pieces into each other
	Water rose between plates. Friction is created
	Convergent Plate Boundary

	Pushed one plate under another
	Water squirted up.
	Convergent Plate Boundary, Volcano

	Pushed two plates in opposite but parallel directions
	Some styrofoam tears off.
	Earthquake, Transform Plate Boundary

	Pushed two plates away from each other
	Water surface forms between plates
	Divergent Plate Boundary


Conclusion:
1. How does the movement of plates affect the water underneath and its surface? How might this apply to plate tectonics?

a. The movement of plates move water and cause shifts in the water’s surface. When the thought that the water symbolizes the real world’s magma and the plates simulate real plates on Earth’s crust, these movements emulate plate tectonics. Pushing the pieces directly into each other simulates convergent plate boundaries and the eruptions of volcanoes. Pushing a plate under another simulates convergent plate boundaries as well as more explosive volcanic eruptions. Pushing two plates in opposite but parallel directions represent transform plate boundaries and earthquakes. Styrofoam tears, showing the destruction to the land that earthquakes can create. Finally, pushing two plates away from each other simulates divergent plate boundaries. Water surface is revealed between the two plates and when one thinks about it, that water (magma) will eventually cool and become new crust. In all of the actions done, the water and plates (earth) are constantly moving, showing how our Earth is always moving even if just slightly and how seismic activity is always present through volcanoes, earthquakes, and tsunamis.

2. How might scientists use models like these for their studies?

a. Scientists use models like these to better understand the topic that they are studying as well as try to create things to add to the model to reduce the impact of these natural disasters.

3. Can you think of a model to better simulate plate tectonics?

a. Answers may vary. For example, the student can change the liquid used so that the water will actually cool down like real magma when it reaches the surface, showing crust in the divergent plate boundary section of the experiment. Another suggestion is that the students can add decorations to the plates’ surfaces so that they look more like Earth’s surfaces (i.e. mountains, forests, inactive volcanoes, etc.) and better help students visualize what the model is representing.

