Tasty Plate Tectonics
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Summary: 
In this activity students will mimic plate tectonics using various food items. They will model the transform, convergent and divergent boundaries by manipulating graham crackers, icing and fruit roll ups. This will help the students better understand the astenoshpere and how it plays an integral part plate tectonics. 
Warning: The activity could be a little costly, because the supplies are not reused.  However, a couple of suggestions are in italics to help with costs.  Suggestions to help eliminate cost, would be to reuse the icing or to use a different type of viscous fluid (clay mix, flour/water, cornstarch/water, etc.).  Another way to eliminate costs is to replace the food items.  The changes are noted below.  The procedures should be adjusted accordingly depending on materials selected.

Grade Level: 

· Target Grade: 6
· Upper Bound: 8 

· Lower Bound: 6
Time Required: one class period


Activity Team/Group Size: teams of four
Materials: 

· One large graham cracker broken in half (i.e., two square graham crackers) [Replace with cardboard strips of similar sizes; In the procedures, students can kink the corners of the cardboard to resemble continental-continental collision.]
· Two 3-inch squares (approx.) of fruit roll up [Fruit roll-ups can be replaced with foam pieces, sponges, or anything less dense and more porous than the mantle material.]
· Cup of water

· Frosting

· Sheet of wax paper

· Plastic knife or spoon

Reusable Activity Cost Per Group [in dollars]: Depends on materials selected

Expendable Activity Cost Per Group [in dollars]: about 10 dollars (Cost can be reduced by not using expendable food items)
Learning Objectives: 

· Illustrate the interior of the earth and how the structures were formed.

· Describe the rock life cycle.

· Explain the theories of continental drift, paleomagnetism, and seafloor spreading.

· Relate these theories to the currently accepted theory of plate tectonics.

· Differentiate between transform, divergent and convergent boundaries.

 Lesson Introduction / Motivation: 
To interest students, you can show examples and pictures of volcanic eruptions, videos of hydrothermal oceanic vents, faults, and ask students how these features were created.  If students have internet access, assign groups different features to find pictures for.  If not, then piece together a quick picture slide show to supplement the presentation.  
This website also walks students through the different steps of plate tectonics and can be used either by the teacher or by students if there are individual laptops: http://scign.jpl.nasa.gov/learn/plate4.htm
Lesson Plan: 
1. Show the Power Point to the students, making sure to ask them to take good notes over it.

2. Once the Power Point is finished pass out the materials for the activity, explaining how the activity will progress as you do so.

3. Begin the activity...
   4. Make the model

         1. Give each student about a square foot of wax paper and a large dollop of frosting. Instruct students to spread frosting into a layer about half a cm thick.

         2. Tell students that the frosting in this model represents the asthenosphere, the viscous layer on which Earth’s plates ride. The plates in this model are represented by fruit roll up (oceanic crust which is thin and dense) and graham crackers (continental crust which is thick but less dense).

   5. Divergent plate boundary

         1. Instruct students to place the two squares of fruit roll up (oceanic plates) onto the frosting right next to each other.

         2. Press down slowly on the fruit roll ups (because they are dense and will sink a bit into the asthenosphere) as you slowly push them apart about half a cm.

         3. Notice how the frosting is exposed and pushed up where the plates are separated? This is analogous to how magma comes to the surface where real plates are moving apart at divergent plate boundaries. Most divergent plate boundaries are located within oceanic crust. When plates begin to pull apart at continents, rift valleys are made, like the Great Rift Valley in Africa, which can become the bottom of the sea floor if the plates continue to pull apart.

   6. Continental-oceanic collision

         1. Instruct students to remove one of the fruit roll ups from the frosting. (They can eat it if they wish!)

         2. Tell students to place one of the graham cracker halves lightly onto the frosting asthenosphere next to the remaining fruit roll up piece. The graham cracker represents continental crust, which is thicker and less dense than oceanic crust (fruit roll up). It floats high on the asthenosphere so don't push it down.

         3. Gently push the continent (graham cracker) towards the ocean plate (fruit roll up) until the two overlap and the graham cracker is on top. The oceanic plate is subducted below the continental one.

   7. Continent-continent collision

         1. Tell students that they will next model what happens when two continents collide. Have them remove both the cracker and fruit roll up from the frosting asthenosphere. (Students can eat or discard the fruit roll up.)

         2. Place one edge of both crackers into the glass of water for just a few seconds.

         3. Place the crackers onto the frosting with wet edges next to each other.

         4. Slowly push the graham crackers towards each other.

         5. Notice how the wet edges crumple? This is how mountains are made at convergent plate boundaries! When continents move towards each other there is nowhere for the rock to go but up!

   8. Transform plate boundaries

         1. Pick the two crackers up off the frosting and turn them around so that two dry edges are next to each other.

         2. Push one cracker past the other to simulate a transform plate boundary like the San Andreas Fault!

   9. Final step: eat all remaining model materials (except, of course, wax paper and plastic utensils!)
10. Pass out the worksheet for homework.
Lesson Closure: 
A subsequent activity could be over the rock life cycle.

Assessment: 
By grading the provided worksheet the students’ grasp of the knowledge can be properly determined.
Vocabulary / Definitions: 

· Core: the central portion of the earth, having a radius of about 2100 mi. (3379 km) and believed to be composed mainly of iron and nickel in a molten state.
· Mantle: the portion of the earth, about 1800 mi. (2900 km) thick, between the crust and the core. 

· Crust: the outer layer of the earth, about 22 mi. Made up of continental and oceanic portions.

· lithosphere: the crust and upper mantle
· asthenosphere: the region below the lithosphere, in which the rock is less rigid than that above.
· igneous rock: rock formed by the solidification of molten magma 
· sedimentary rock: rock formed from consolidated clay sediments 
· metamorphic rock: rock altered by pressure and heat 
· Paleomagnetism: magnetic polarization acquired by the minerals in a rock at the time the rock was deposited or solidified.
· plate tectonics: a theory of global tectonics in which the lithosphere is divided into a number of crustal plates, each of which moves on the plastic asthenosphere more or less independently to collide with, slide under, or move past adjacent plates.
· transform boundaries: occur at faults, which is where two tectonic plates grind past one another
· convergent boundaries: occur at either subduction zones or continental collisions
· divergent boundaries: result from plates sliding away from each other
Background and Concepts for Teachers: 

· The teachers should have a good background in geology, especially in understanding plate tectonics. They should understand how each boundary differs from one another and the overall placement of these boundaries on Earth.
Lesson Scaling: 

More advanced students can access a world map of the different tectonic plates and do an additional exercise with it. Less advanced students could omit the worksheet.
References: 

· http://www.windows.ucar.edu/tour/link=/teacher_resources/teach_snacktectonics.html  
Keywords: 

· plate tectonics
· rock life cycle
Authors: 
Graduate Fellow Name: Matthew Sumrall
Undergraduate Fellow Name: Samantha Edgington


Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 
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