4.     Exemplar short course:  Earth and Space Sciences II, Shake, Rattle & Rock (an investigation of plate tectonics and earthquakes)

James I. Sammons & Daniel P. Murray, Summer 2009
A. Syllabus

This workshop is part of the Rhode Island Technology Enhanced Program (RITES), which offers in-service professional development for Middle and High School STEM teachers.

Earth Quake Investigation III

Summary

The Short Course is organized in three sections:

· Earth, an aging planet. Supporting background for understanding earthquakes.

· Earthquake Investigation III. The RITES investigation.

· Application of short course concepts to a real world environment, Beavertail State Park, and adaptation to existing science curricula.
Day One, half day

1. Welcome and administrative tasks

2. Lithospheric plates move and have three boundaries; divergent, convergent, and transform faults. Earthquakes are one manifestation of tectonic plate boundaries.

3. Lava Lamps and physical science. Heat expands materials, changes density, therefore buoyancy, and that causes objects to float or sink. These simple ideas underlie many earth science concepts. For example, atmospheric circulation cells, thermohaline currents, mantle circulation, and thermal lake stratification.

4. Earth as an aging planet. Internal heat is lost to space by mantle convection and plate tectonics. General review of plate tectonics. Earth as a three-layered body; Earth as core-mantle-crust becomes core-mantle-lithosphere.

5. Indentifying plate movements. Divergent and convergent boundaries describe plate movements.

6. Brittle and plastic deformation and faults.

7. Construction of earthquake machines.
Day Two, Full day

1. Fault recognition, using satellite (i.e., GOOGLE, etc.) and other imagery.

2. First run of Earthquake Investigation III. Participants log onto website and work through the initial parts of the investigation. Questions and comments between leaders and participants.

3. First run of the Explore section of the investigation. Participants operate with minimal assistance from leaders.

4. Additional experiments run as described on the webpage. These variations of the initial run conditions reveal real-world differences in earthquake expression.

5. Lunch

6. What is an earthquake? Guided tour with various prepared and web-based images. Comments and discussion between and among leaders and participants makes connections between the earthquake machine results and real-world earthquake expressions.

7. Participant “What if…” ideas are explored through additional experimentation.

8. Leader presentation of current earthquake research data.

Day Three, Full day

1. Fault analysis using geodetic data.

2. Field trip to Beavertail State Park to examine the expressions of brittle and ductile deformation found along the East-facing coastline.

a. Locate as many faults as possible within twenty minutes. Participants discover that like many geologic features, faults are scalable and exist as very large through very small sizes.

b. Comparisons of brittle and ductile features allow participants to determine the order of events at this rich site.

c. Additional observations of features allow participants to construct a possible geologic history for Beavertail. Although this history is conjectural, it is plausible because it is based on solid logic.
3. Move to Fort Wetherill State Park.

a. Lunch.

b. Discussion of classroom opportunities, applications, and limitations. List of post-short course items to be provided via the web generated. Most vigorous request – an image-based web tour of the Beavertail site set up so that students have to use the skills introduced in this short course in order to reveal the stories present. 
A concept map and storyline are included in the Activity Submission document.
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