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Investigation Question(s)

After analyzing a World Map highlighting geo-seismic activity, students will predict which countries are most at risk of another earthquake occurring (by creating a “Top Ten” list).  Students should be able to back up their analysis with data.  
Investigation Goals
· Perform data query and formatting

· Map and analyze geospatial information
· Interpret results of GIS analyses to make predictions about where earthquakes could occur
· Consider the impact for people living in those regions
(NOTE: format data in preparation for GIS analyses purposefully omitted)
MA State Frameworks
http://www.doe.mass.edu/frameworks/scitech/1006.pdf
	Earth and Space Science, Grades 6–8 
	Earth’s History 

	Learning Standard
	Ideas for Investigation

	5. Describe how the movement of the earth’s crustal plates causes both slow changes in the earth’s surface (e.g., formation of mountains and ocean basins) and rapid ones (e.g., volcanic eruptions and earthquakes). 

	• Use the Pangaea map to understand plate movement.  

• Research and map the location of volcanic or earthquake activity. Relate these locations to the locations of the earth’s tectonic plates. 




Overview & Approximate Time
· Interdisciplinary unit composed of 3 classes: a mathematics class to gather earthquake data and transfer to spreadsheet; cooperative class (could be either discipline or done during group “team” time if scheduling permits) to format AEJEE document, and a science class to analysis data and form conclusions.
Dataset(s)
· PRIMARY: http://neic.usgs.gov/neis/epic/epic_global.html 
(update latest & check links at least a week prior to lesson)
· LATEST: http://earthquake.usgs.gov/eqcenter/recenteqsww/Quakes/quakes_all.php
· GREAT “quick site” for visual of Ring of Fire (Pacific/centric photo), good links at bottom, too: http://www.iris.edu/seismon/ 
· Utilize data from the Earth Exploration Toolbook lesson 

Investigating Earthquakes with ArcVoyager GIS
Analysis Tool(s)
· (Microsoft) EXCEL 
· AEJEE (Arch-Explorer – Java Edition for Education)
Steps for Data Analysis – teacher uses SMART Board or LCD to model steps as students:
· Student perform data collection from usgs website
· Transfer and format data onto Excel spreadsheet

· Students incorporate data in the following:
· Open AEJEE and build map with appropriate elements: 
World/Country /Tectonic Bounds/sig big (significant big earthquakes) / recent 2007 (or 2008?)/ volcanoes
OPTIONAL: States, Elevation & Elevation gif
· Print screen and add to you document
· Students fill out table and answer analysis questions
Background Information

At the school I teach, Norwell Middle School (Norwell, MA), the science department uses the Prentice Hall Science Explorer series.  Our curriculum sequence includes the study of the earth’s structure in seventh grade.   The implementation of a lesson using AEJEE and Microsoft Excel to explore earthquake patterns fits well into this curriculum.  This lesson is inspired by, and uses as a resource, the Earth Exploration Toolbook lesson used in our Data Tools class.
Prentice Hall Science Explorer – Inside Earth   


 (image is link to publisher website)
	Chapter 1
	Plate Tectonics
	Interior/Convection (Physics), Drifting Continents, Sea-Floor Spreading, Theory of Plate Tectonics

	Chapter 2
	Earthquakes
	Forces on Crust, Seismic Waves, Monitoring Earthquakes, Safety

	Chapter 3
	Volcanoes
	Volcanoes and Plate Tectonics, Magma (Chemistry), Eruptions, Landforms

	Chapter 4
	Minerals
	properties

	Chapter 5
	Rocks
	classifying


Link to monitor earthquake measurement:  www.SciLinks.org    Code: scn-1023

For Earthquake and volcano links

· Demonstrate Data Collection (collection/ not excel formatting)
Example Data Analysis Product(s) (i.e. graph, map, image, etc.; something you expect students to be able to create during the investigation)
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Other parts of lesson 
Student handouts for data collection & analysis – see “USGS activity and analysis” document
Support for student inquiry (List strategies this investigation will use to promote student inquiry)
-Use of usgs.gov website to gather data through query

-Copying and formatting data in spreadsheet, includes saving file to different format

-Use of AEJEE program to coordinate various related data sets

-Analysis questions to guide student learning and promote inquiry

- Potential follow-up: updating most recent earthquakes to compare to student data
NOTE

At each level of the data collection and formatting, teachers have the option to “front load” or prepare the data and AEJEE program for the students.  While all the technology aspects of the lesson- data search/query, formatting spreadsheet, map building with the data and images are important; time spent on formatting and downloading can detract from the lesson’s primary purpose, and that is analysis of data.  Experience with the technology and a constructivist approach should be balanced by an understanding of student attention spans and time constraints.  

POST- IMPLEMENTATION OF THE INVESTIGATION

Today’s Date______June 19, 2009_______________

Number of classes that used the investigation_______1_________

Approximate number of students who completed the investigation___25_____

NOTE:  Unfortunately, I was not able to implement the cooperative lesson with our science teacher during the unit on Plate Tectonics.  Consequently, I waited until after MCAS and did a one day exploration lesson with my accelerated class, with the plan to fully implement the entire lesson next year.  I downloaded the AEFEE program to our portable laptops, to avoid the issue that AEJEE saves work to the hard-drive, and our labs are set up for students to save work to their Network server.  I also created a map with significant big earthquakes and earthquakes form the last 10 years already downloaded.  The student lesson was to download Earthquake data from the last week, and then transfer it to the map.    

Paste an example of student work (final graph, student analysis, etc.) from the investigation
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Reflections on Implementing the Investigation

· How you feel the investigation went with students?  The students were able to complete the work fairly easily. Of course, the accelerated class handles direction well.  I would anticipate more trouble shooting necessary with other classes.  
· Were you satisfied with the level of student engagement? What sorts of questions did student ask? What insights did they have? How proficient are they in using the software?

The group was very motivated, and seemed to enjoy working with the visual representation of work they had done earlier in the year.  I did not have them fill out the worksheet, but we discussed it.  
· How will you carry out this investigation differently in the future?

Obviously, I am still looking to implement the entire interdisciplinary lesson.  The science teacher on my team expressed a strong interest in this lesson and the software and contributed to the analysis worksheet.  I plan to submit this lesson to my principal and have it observed next year.
One of my colleagues in our Data-Tools class mentioned that AEJEE might be coming out with a format that would be more conducive to saving work in other locations.  That would be ideal and then each student could work with the software if we could do the lesson in our computer lab.  But the students are accustomed to sharing laptops in science class, so the lesson still will be quite beneficial. 






