Lesson 2: Plate Tectonics

Objective
	· Students will identify the three general categories of plate boundaries recognized by scientists: convergent, divergent, and transform.


Time needed
	Prep time: 
Class time: 45 minutes


Materials
	· Oreos (one for each student)
· Hard boiled eggs (one for each student)


Standards
	Practices
☐Asking questions
☐Developing and using models
x Planning / carrying out investigations
☐Analyzing / interpreting data
☐Math / computational thinking
☐Constructing explanations                      ☐Engaging in argument from evidence
☐Obtaining / evaluate / communicate
	Crosscutting Concepts
x Patterns
x Cause and effect: Mechanism / explanation
☐Scale, proportion, and quantity
☐Systems and system models
☐Energy / matter: Flows, cycles, conservation
☐Structure and function                              ☐Stability and change

	Disciplinary Core Ideas and Concepts
ESS2.B:  Plate Tectonics and Large-Scale System Interactions



Background Information
	     Areas are designated National Park Service lands because of their historical significance or natural beauty. The latter category includes areas of mountains, valleys, seashores, or rock formations, features commonly associated with very large scale, or tectonic processes.  In this activity students can simulate tectonic features and processes in national parks using Oreo® cookies.  The term tectonics originates from the Greek word “tektõn,” referring to a builder or architect. Plate tectonics suggests that large features on Earth’s surface, such as continents, ocean basins, and mountain ranges, result from interactions along the edges of large plates of Earth’s outer shell, called the lithosphere (Greek “lithos,” hard rock). The plates, composed of Earth’s crust and uppermost mantle, ride on a warmer, softer layer of the mantle, the asthenosphere (Greek “asthenos,” lacking strength). Earth’s lithosphere is broken into a mosaic of seven major and several minor plates (Fig. 5). Relative motions between plates define three types of boundaries: divergent, where plates rip apart, creating new lithosphere; convergent, where one plate dives beneath the other and lithosphere is destroyed; transform, where plates slide past one another, neither creating nor destroying lithosphere. Another large-scale feature is a hotspot, where a plate rides over a fixed “plume” of hot mantle, creating a line of volcanoes. Plate tectonics helps us under- stand the inspiring landscapes that attract us to national parks, and to compare geologic features in one park with features we see in others (Fig. 6). For example, volcanoes in parks in the Pacific Northwest and Alaska are similar because they formed at boundaries where plates converge, whereas a different volcanic type occurs in Hawaiian parks because those volcanoes formed over a hotspot.


	Engage

	1. Who has heard the term plate tectonics before? What are some things that you know about plate tectonics?
2. Can you think of some physical changes on earth that plate tectonics could be responsible for? 
· Plate tectonics is the process that gives us volcanoes, earthquakes, and faults. There are three different boundary types: convergent, divergent, and transform. We will be exploring these boundaries. 
3. Have students get in pairs and hand out hard-boiled eggs.  Is this is a good representation of the Earth? Have them explain their answers. Tell students that while the shell can represent the crust and lithosphere that it is not an accurate representation because the shell is not divided into pieces.  In actuality the lithosphere is broken up into plates that float on the asthenosphere.  Let students take a moment to create a more realistic “Crust”.  Let students know that they will be doing an activity with Oreos that will help them understand the different types of movements that these plates do.

	


	Explore

	1. Tell students that they will be using the Oreos to demonstrate plate tectonics. Hand out one Oreo to each student. 
2. Have students break one of the hard cookies, make sure they are careful not to break both cookies. 

3. Tell students that convergent boundaries are those where the two plates move together. This is how mountains are formed. The Oregon Coast is an example of a convergent plate boundary. Show that one “plate” will move under the other and push the opposite “plate” upwards.

4. Divergent boundaries are those where the plates move away from each other. When plates move apart magma from below comes up and creates new land. The Mid-Atlantic Ridge is an example of a divergent plate boundary. Demonstrate pushing the plates away from each other over the asthenosphere

5. Ask students:

· Can you think of another way that the plates could move? 
· The third boundary is one that rubs together. Which is also known as a Transform Boundary. 
· Transform plate boundaries are those that move next to each other, neither towards nor away. This kind of boundary creates faults, like the San Andres Fault. Show students by sliding the two pieces against each other. 

6. Once you are done with this demonstration tell students they can eat their “plates.”




	Explain

	1. If the top cookie is the lithosphere, what is the filling?

· The asthenosphere. 

2. What does converge mean? What about convergent?

· Move together. 

3. What does divergent mean?

· Move apart.
4. Ask students how they think mountains are made now that they know something about plate tectonics. Ask them what causes earthquakes?  Do they think an Earthquake can cause a volcano to erupt?




	Elaborate

	Show students this video for a better understanding of how the plate boundaries move: http://www.youtube.com/watch?v=ryrXAGY1dmE&list=PLM4_GW_L2ProacXn5U_-J6anuhP8IJxV7 . Have students explain to each other, in their own words, what is happening in the video. 


	Resources Used
Lillie, R. J., Fun with Food! Plate tectonics and our national parks, The Oregon Science Teacher, v. 47, p. 6-10, 2005.

       http://dusk.geo.orst.edu/oceans/Oreo-Cookie.pdf 
PBS Mountain Maker, Earth Shaker
       http://www.pbs.org/wgbh/aso/tryit/tectonics/transform.html 
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