[bookmark: _GoBack]Volcano Characteristics– Lesson Plan
Linked to CK-12 Concepts: Volcano Characteristics, Volcanoes at Plate Boundaries, Volcanoes at Hot Spots
Class: (Customize to your use)
Date: (Customize to your use)
Standard(s): (Customize to your use)
Key Objective(s):
Concept Objective:
· Define volcanoes and their stages.
· Describe each of the settings where volcanic activity occurs including different plate boundaries and hot spots, giving examples of each. 
Language Objective:  
· Initiate and participate effectively in a range of collaborative discussions
· Come to discussions prepared, having read material under study and refer to evidence from text to stimulate a thoughtful, well-reasoned exchange of ideas.

Learning Activities and Timing: (Customize to your use.  View this concept’s “Additional Resources” for access to even more useful materials.)
Exit Criteria: (Customize to your use)
When students finish this lesson, they should be able to…
· Complete a diagram of a volcanic formation (See Differentiation Activity) using vocabulary and labels to describe the process.


Teaching Strategies and Tips
Introduction:
Using Visuals
Show images from the link below.  
Iceland Volcano: Eruption Sparks Tourist Boom, National Geographic http://news.nationalgeographic.com/news/2010/04/photogalleries/100402-iceland-volcano-tourism-pictures/  2010.
Have students Partner Share Dialogue (see description in Differentiation Activities guide) to the prompt, “How do you think volcanoes like this one are created?”  
Science Inquiry:
Making Connections 
Help students think about the relationship of locations of volcanoes and earthquakes to plate tectonics. Hand out a copy of a map that shows the locations of the major volcanoes of the world. You can also hand out a map of the earthquake epicenters of the world. (This can be done effectively with a power point or transparencies if you prefer.) In small groups, have the students hypothesize about the following questions: Why are the locations of volcanoes and earthquakes shown on these two maps so similar? Where there are differences, why do they arise? How do hotspots differ from other volcanic areas and why? 
Map of volcanoes around the world from the Smithsonian National Museum of Natural History: http://www.volcano.si.edu/world/find_regions.cfm
Map of earthquakes from the USGS site: http://earthquake.usgs.gov/earthquakes/map/

Differentiated Instruction:
Place students in mixed-ability groups of 4-5 students.  Assign each group one of the following topics: hot spots, convergent boundaries, divergent plate boundaries, and stages of a volcano.  Each group should read through the concept associated with their topic to become an “expert” on the material with the intent of teaching it to the class.  Then have each group create a diagram explaining their assigned topics. Students should use vocabulary from the concept reading and clearly label their diagrams.

Common Misconceptions:
Common Misconception: Locations of Volcanoes
Students are most likely familiar with volcanoes that are located on land. They may have seen pictures of Mt St Helens or some of the erupting volcanoes in Mexico. This may lead to the misconception that all volcanoes occur on land in regular patterns. Present students with two maps of the world, one showing the continents and oceans and the other showing the plate boundaries. Explain to students that most of the volcanoes in the world do occur along plate boundaries. And then have them investigate the fact that not all plate boundaries occur on land. 
Enrichment:
Global Volcanism Program Map 
All sorts of volcanoes appear on this map created by the Global Volcanism Program: http://www.volcano.si.edu/world/region.cfm?rnum=13. In addition to this map, provide students with a map that shows plate boundaries. Have the students study the Global Volcanism Program map and identify the geologic reason for each of the groups of volcanoes. The students should be as specific as possible, even mentioning the type of lithosphere involved in plate interactions. The groups are: 
1. Yellow triangles that appear in two separate lines in the western part of the Pacific Ocean 
2. Red triangles that appear singly 
3. Red triangles that appear in a group or a line in the middle of the Pacific 
4. Red triangles that appear singly or in groups offshore in the eastern Pacific 
5. Yellow triangles that run in a line along western North, Central and South America 
6. Yellow triangles that appear east of the coastal areas in North America 
Answers: The reasons for these are: 
1. Subduction zone volcanoes with ocean-ocean crust convergence. 
2. Hot spot volcanoes where the triangle is on the location of the hotspot. 
3. Hotspot volcanoes where older volcanoes are identified. 
4. Mid-ocean ridge volcanoes. The ones off of Washington State outline the Juan de Fuca Ridge. 
5. Subduction zone volcanoes with continent-ocean crust convergence. 
6. Extension of the continental crust. Beneath Yellowstone is a massive mantle plume that has erupted in the past as a supervolcano. 

Review Questions:
1. Where do most volcanoes occur? Why? 
2. What is needed for magma to form? 
3. If a volcano is dormant, can it become active? Can it become extinct? 
Points to Consider:
· Some volcanoes are extinct; they are no longer active and will probably never be again. What do you think causes a volcano to become extinct? 
· Hot spots are still poorly understood by earth scientists. Given your understanding of the Earth’s interior, why do you think it’s hard to study hot spots? 
Homework:
Have students complete the practice section of each concept addressed in this lesson.

Additional Resources:
· This website describes the United States Geological Survey’s volcano hazards program, which includes facts about volcano monitoring and how the USGS attempts to keep communities safe: http://www.usgs.gov/themes/volcano.html 
· The Smithsonian Institution—Global Volcanism Program has an extensive database of volcanic eruptions, maps and recent volcanic activity reports: http://www.volcano.si.edu/ 
· Volcano World, currently run by Oregon State University, has volcano news and activities for kids and educators focusing on land-based and submarine volcanoes: http://volcano.oregonstate.edu/education/index.html 
· Cascades Volcano Observatory has news and updates about the United States most active volcanoes, the Cascades of the Pacific Northwest: http://vulcan.wr.usgs.gov/home.html. The site also includes virtual volcano field trips: http://volcano.oregonstate.edu/
· NOVA, the PBS science series, has websites detailing segments of their show that deal with volcanoes, including: 
· Mystery of the Megavolcano: http://www.pbs.org/wgbh/nova/megavolcano/ 
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