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             Technology-Enhanced Lesson Plan
Lesson Title:  Volcanoes
Created by: David Prindle Byron Center High School
Lesson Abstract: This lesson is to introduce students to volcanoes and their connections to plate tectonics.  They will also do research and activities related to volcanic hazards and their affects on humans.
Subject Area:  Earth Science
Grade Level:  9-12
Unit Title: Plate Tectonics
Michigan Educational Technology Standards Connection: 
Technology Problem-solving and Decision-making Tools

3. Students formulate a research question or hypothesis, then use appropriate information technology resources to collect relevant information, analyze the findings, and report the results to multiple audiences.
Michigan Grade Level Content Expectations Connection:

(These are draft GLCE’s as of July 25, 2006. This product will be updated when the final GLCE’s are released.)

E2.4 Earthquakes and Volcanic Hazards

E2.4A Use the distribution of earthquakes and volcanoes to locate plate tectonics

E2.4B Explain how volcanic eruptions can affect climate

E2.4C Describe how the sizes of earthquakes and volcanoes are measured or described

E2.4D Describe the effects of earthquakes and volcanic eruptions on humans

E2.4E Describe the safety procedures for earthquakes and volcanoes
E2.4f Explain how the chemical composition of magmas affects explosivity

E2.4g Explain how volcanoes change the atmosphere, hydrosphere, and other Earth systems

Michigan Curriculum Framework Connection:

Geosphere: EG V.1. 
2. Use the plate tectonic theory to explain features of the earth’s surface and geological phenomena and describe evidence for the plate tectonics theory.

Estimated time required to complete lesson or unit: 1-3 days
Instructional resources:
· Alaska Volcano Observatory- www.avo.alaska.edu
· Cascades Volcano Observatory- http://vulcan.wr.usgs.gov/home.html
· Hawaiian Volcano Observatory- http://hvo.wr.usgs.gov/
· Long Valley Observatory- http://lvo.wr.usgs.gov/
· Yellowstone Volcano Observatory- http://volcanoes.usgs.gov/yvo/
· Volcano Hazards Program of the U.S.G.S- http://volcanoes.usgs.gov/
· The U.S.G.S. and Science Education- http://education.usgs.gov/
Prior required technology skills:

· Word processing skills
· Presentation software skills
· Internet search skills
Sequence of Activities:

· Introduction
· Pre-assessment

· Activity 1- Active and Potentially Active Volcanoes in the United States
· Discussion-Plate tectonics and volcanoes, chemical composition of magmas
· Activity 2- Volcanic Hazards
· Discussion-Effects of volcanoes on climate and humans.
· Post Assessment
Assessments:

· Pre-Assessment: Brainstorming/Journaling Activity (see attached sheet)

· Scoring Criteria: Journal Check
· Post-Assessment: Create a multimedia presentation discussing the locations, types, and associated hazards with the worlds volcanoes.
· Scoring Criteria: Rubric of your choosing
Technology (hardware/software):
· Computer with Internet Access

· Word Processing and Presentation Software

· Web Authoring Software

Key Vocabulary:
· Volcano

· Plate tectonics

· Volcanic eruptions
· Magma

· Geologic Hazards

· Volcanic hazards

Application Beyond School:  

Students learn about geologic hazards in their area or an area they plan on moving to in order to minimize their risk.
Teacher Reflection and Notes:
Volcanoes

Pre-Assessment

Brainstorming/Journaling Activity Questions

Note: These questions can be put into a PowerPoint slide presentation to project in front of the class.
1. What is a volcano?

2. Where are most of the Earth’s volcanoes found?

3. How are plate tectonics and volcano formation related?
4. How would a volcanic eruption affect the climate?
5. Name 3 well known volcanoes.
Activity 1

Active and Potentially Active Volcanoes in the United States
TEACHER GUIDE
Note To The Teacher:

This activity is a very simple one that requires some preparation on your part depending on the level of technology in your classroom or building.  You will need to make copies of the maps you wish to use.  If you have the computer resources you can have the students search out the links below if not you will have to print them and attach them to the maps.  This should take about 1/2 to ¾ of an hour depending on the maps skills of your students.  Insist on neatness because this product will be used in the next activity.
Introduction

This activity is designed to acquaint the student with active and potentially active volcanoes in the Continental United States as well as Alaska and Hawaii.  Students should have a working knowledge of the location of the States on a map.
Materials:

Map of Continental US and Alaska and Hawaii.  (Alternatively, a map of North America would work if it included Hawaii)

Internet Resources

· http://www.eduplace.com/ss/maps/pdf/n_america.pdf (Map of North America)

· http://www.eduplace.com/ss/maps/pdf/us_nl.pdf (Map of US)

· http://vulcan.wr.usgs.gov/Vhp/C1073/active_volcanoes_USA.html
· http://hvo.wr.usgs.gov/
· http://www.avo.alaska.edu/volcanoes/
Pencil

Assignment
Students will plot all of the active and potentially active volcanoes in the Continental United States and all of those in Hawaii.  Due to the large number of volcanoes located in Alaska students will need to plot as many a feasible to keep the work neat.  After plotting the locations of the volcanoes students will need to plot the locations of the following cities:  Anchorage and Fairbanks Alaska, Honolulu and Hilo Hawaii, Seattle WA, Portland OR, San Francisco and Los Angeles CA, and Denver CO.
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Activity 2

Volcanic Hazards

Affects on Humans and Cities

Teacher Guide
In this activity students will use the map they previously created in Activity 1 and other information to predict the affects of a volcanic eruption on human activity for a specific area or city.  This is a combination of a web quest and writing assignment.  Both of these activities can be used as a starting point for their final assessment.  You will determine the length of the paper.  You will also have to give your students the location of the volcano, force and type of eruption and wind direction.
Introduction

In this assignment you will use the map you created in Activity 1 as part of your research to describe the affect of a volcanic eruption on a specific region or city.
Materials

Map from Activity 1

Volcanic Ash–Danger to Aircraft in the North Pacific- http://pubs.usgs.gov/fs/fs030-97/ 
Other research materials

Assignment

You will research using different resources to write a short paper (length subject to your teacher) and using your maps to discuss the affects of a volcanic eruption on a specific area or city on your map.  Your teacher will give you any variables as to the location of the volcano, force and type of the eruption and wind direction.
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Final Assessment

Multimedia Presentation on Volcanic Hazards
For this final assessment you will build on the two class activities and create a more comprehensive project.  For this project you may create a PowerPoint, web page or other multimedia medium.  You will describe the affects volcanic activity has on the climate, the surrounding land area and humans.  You will need to include images (still or video) and descriptive text.    Keep the project simple but comprehensive.  Do not put images in for show make it apply to the text it is connected to.
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