Simple Plate Tectonics & Magma Formation

Summary: 
In this activity students will mimic plate tectonics using simple shoebox and sheets of paper. They will model the transform, convergent and divergent boundaries by manipulating the sheets of paper. This will help the students better understand the type of plate boundaries and how the crust reacts to the boundaries. 

Subject: 

· Science: 6.14 (A) Summarize the rock cycle
Grade Level: 

· Target Grade: 6
· Upper Bound: 8 

· Lower Bound: 6
Time Required: one class period


Activity Team/Group Size: teams of two
Materials: 


- Small cardboard box (shoebox will work)


- Two sheets of papers (can be different colors to show different types of crust)


- Tape


- Scissors
Reusable Activity Cost Per Group [in dollars]: $2-$5 depending on shoebox supply and extent of experiments used 

Expendable Activity Cost Per Group [in dollars]: $2-$5 depends on the number of experiments used
Learning Objectives: 

· Illustrate the interior of the earth and how the structures were formed.
· Understand how magma influences plate tectonics
· 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, http://www.teachersdomain.org/resource/ess05.sci.ess.earthsys.hawaii/
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. Set-up the activity as designed
         1. Refer to the documented created by Jake Strouse, New Mexico State University
 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: 
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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. 



Teacher’s Comments: 





