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Mountains Out of Molehills
Unit Plan 
	Unit Overview

	Unit Plan Title:
	Mountains Out Of Molehills - The Making of Volcanoes and Fold Mountains

	Curriculum-Framing Questions

	
	Essential Question 
	Where’s it going?

	
	Unit Questions
	Could a volcano erupt in my backyard? 
What type of mountain would make the best building site and why?

	
	Content Questions
	What are the different layers of the earth?

How are mountains made?

What are three different types of volcanoes?

How do we know that a volcano is dormant?

	Unit Summary:

	Students take on the roles of geologists in this unit where they must select a new site for a United Nations Geological Survey (UNGS) building.  They will research, analyze, and collect information pertaining to four mountains in order to select which one should be the new site.  Students will create multimedia presentations persuading the United Nations of the best location for their new geological survey building site. 


	Subject Area(s):  Click box(es) of the subject(s) that your Unit targets

	 FORMCHECKBOX 
 Business Education 

 FORMCHECKBOX 
 Engineering 

 FORMCHECKBOX 
 Home Economics 

 FORMCHECKBOX 
 Language Arts

 FORMCHECKBOX 
 Music 

 FORMCHECKBOX 
 School to Career 

 FORMCHECKBOX 
 Social Studies
	 FORMCHECKBOX 
 Drama 

 FORMCHECKBOX 
 Foreign Language 

 FORMCHECKBOX 
 Industrial Technology 

 FORMCHECKBOX 
 Math 

 FORMCHECKBOX 
 Physical Education

 FORMCHECKBOX 
 Science

 FORMCHECKBOX 
 Technology
	 FORMCHECKBOX 
 Other:      
 FORMCHECKBOX 
 Other:      
 FORMCHECKBOX 
 Other:      

	Grade Level:  Click box(es) of the grade level(s) that your Unit targets

	 FORMCHECKBOX 
 K-2

 FORMCHECKBOX 
 6-8

 FORMCHECKBOX 
 ESL

 FORMCHECKBOX 
 Gifted and Talented
	 FORMCHECKBOX 
 3-5

 FORMCHECKBOX 
 9-12

 FORMCHECKBOX 
 Resource

 FORMCHECKBOX 
 Other:       


	Targeted State Frameworks/Content Standards/Benchmarks:

	Earth Sciences

· Students know plate tectonics explains important features of the Earth's surface and major geologic events.

· The fit of the continents, location of earthquakes, volcanoes, and mid-ocean ridges, and the distribution of fossils, rock types, and ancient climatic zones provide evidence for plate tectonics.
· The solid Earth is layered with cold, brittle lithosphere; hot, convecting mantle; and dense, metallic core.
· Lithospheric plates that are the size of continents and oceans move at rates of centimeters per year in response to movements in the mantle.
· Earthquakes are sudden motions along breaks in the crust called faults, and volcanoes or fissures are locations where magma reaches the surface.
· Major geologic events, such as earthquakes, volcanic eruptions, and mountain building, result from plate motions.
· An explanation for major features of California geology in terms of plate tectonics (including mountains, faults, and volcanoes).
National Educational Technology Standards (NETS)

· Use technology tools (e.g., multimedia authoring, presentation, Web tools, digital cameras, and scanners) for individual and collaborative writing, communication, and publishing activities to create knowledge products for audiences inside and outside the classroom.
· Use telecommunications efficiently and effectively to access remote information, communicate with others in support of direct and independent learning, and pursue personal interests.


	Student Objectives/Learning Outcomes:

	Science 

Students will:

1. Be able to identify the tectonic plates and movement.
2. Be able to explain, using clay tectonic plates, how tectonic plates can cause a subduction zone or convergent plate boundary (a fold mountain) and where each plate goes.
3. Be able to draw a cutaway diagram (visual literacy) of a volcano or Mount Everest, identifying the key parts of that type of mountain.
4. Be able to identify three types of volcanoes.

5. Be able to explain the development of a fold mountain due to a convergent plate zone.
6. Be able to explain the difference between fold mountains.
7. Compare and contrast fold mountain Mount Everest’s geological development and a volcano’s geological development.

8. Hypothesize (estimate) the height their mountain will gain after they have caused their clay tectonic plates to crash together. 
9. Make a hypothesis about which site is the best location for a new building based on their knowledge gained from the first WebQuest.
Technology 
1. Will demonstrate an understanding of copying & pasting text between two programs.

2. Will demonstrate an understanding of the ethics of copyright by producing a “Works Cited” document for each project.
3. Will use a computer in a collaborative project to publish an electronic slideshow, newsletter, and/or Web page.
4. Will use the Internet effectively to collect information about geology.
5. Will use a digital camera to log their lab experiment.
6. Will use a scanner to scan in their diagram.

7. May create a digital animation depicting the movement of the Indian subcontinent plate smashing into the Asian plate. 

	Procedures:

	Addressing Essential Questions and Tapping Prior Knowledge
Pose the essential question: “Where’s it going?” to students. In small groups, have students discuss what this question means to them. Allow students to discuss their ideas in the context of their own lives and the world around them. Elicit student responses to the question and chart them on chart paper. To get students to think about the question in relation to volcanoes and fold mountains, ask students to brainstorm what they know about volcanoes and mountains. Chart student responses and save for later in the unit.
WebQuest #1: Getting Started
1. Introduce to students they will be taking on the roles of different scientists and researching a variety of geological processes that take place on our earth.  
2. Assign students into groups of 4.  Have students choose from the following different roles based on their interest:
· Juan de Fuca tectonic plate specialist/expert
· Earthquake specialist/expert
· Mt. Everest specialist/expert
· Ring of Fire specialist/expert
3. Inform each student that they will complete their own individual WebQuest worksheet while researching information to answer the following general information: 
· Earthquakes: Identify the layers of the earth, explain tectonic plate movement, explain faults are earthquakes
· Rings of Fire: Identify the layers of the earth, explain how volcanoes are made

· Mount Everest: Identify the layers of the earth, explain tectonic plate movement, explain how tectonic plate movement makes mountains

· Juan de Fuca: Identify the layers of the earth, explain tectonic plate movement, explain how tectonic plate movement makes mountains

4. Through a jigsaw grouping, direct students to teach the other members of their group about their new area of expertise.

5. Give directions for students complete the Tectonic Plates Lab activity. Remind them to take photos of the activity to put into their slideshow presentation.
6. Guide students to research the geology of the area they live in.  Based on the geology of their area and their new found knowledge of plate tectonics, as a group have them answer the question Could a volcano erupt in my backyard? Have students share with another group their answers to this question. Remind students they must have data and/or evidence to back up their answer.
7. As a group, direct students to make a PowerPoint presentation sharing their expert knowledge about plate tectonics, earthquakes, and volcanoes, especially as they apply to the area they live in.  The concluding slide should answer "Could a volcano erupt in your backyard".  Remind students to be prepared to defend their answer. 
8. Assess students using the individual and group rubrics.
WebQuest #2: Digging Deeper

1. Introduce students to the news release from the United Nations, located in the introduction of the second WebQuest.  
2. Together with the students review the all sections of the WebQuest: the tasks, the process, the resources and experts page, and the evaluations.  Remind students they are working in their same groups.
3. Introduce the Criteria List.  Elicit any questions they have about this list.  Make sure they have a thorough understanding of their tasks, including the worksheets they must fill out. 
4. Prior to starting their work, direct students to complete the Essential Questions worksheets and chart. Have them write a hypothesis on which site they predict will be the best to answer the question What type of mountain would make the best building site and why?

5. Give students independent research time to work their way through the WebQuest.  
6. Have students complete an electronic slideshow as if they were making a presentation to the UN. The presentation must persuade the UN members that one of those four location sites is the best one for the new building.  Have them use the slideshow template to guide them in this process.
7. Repeat to students they must explain what type of mountain would make the best building site and why. They must also explain why the other three locations do not match the criteria. 

8. Remind students to cite their sources.
9. Ask students to reflect back on their hypothesis and compare to their final groups findings.

10. Instruct students to self assess their worksheets, slideshow, their own individual role in the activity, and the group involvement in the activity using different rubrics.
11. Assess students work using the slideshow rubric.

As an alternative to a slideshow presentation, students can create a newsletter or a web page to present to the UN Board of Directors.
Once students have had an opportunity to refine their presentations, as a form of affirmation, invite parents, school personnel, and other community members to participate in a UN Assembly where students could present their work to the UN Board of Directors. It would be preferable to hold it in a computer lab where several students could show their presentations at once. As guests walk around to view the slideshows, newsletters, or web pages, students are available to answer questions. Other possibilities may include, students print out one or two of their favorite slides or their newsletter and post them around the room. The guests could do a gallery walk and view the student work while students are there to answer questions or have a conversation about what the project entailed and what they learned. This UN Assembly Night would give students an opportunity to celebrate their work and receive affirmation from others for the time and energy put into the learning experience.

Revisiting the Essential Question
Pose the essential question, “Where’s it going?” to the class. In small groups have students discuss the question and chart responses next to the original responses given at the beginning of the unit. Have students discuss what they have learned throughout the course of the unit. Students could fill out a reflection stating what they have learned, what they enjoyed most, and how this content may fit into their daily lives.

	Approximate Time Needed: 

	Four to eight weeks

	Prerequisite Skills:

	Prerequisite skills include:
· Basic computer skills 
· Using adDigital camera
· Using a scanner

· Use of almanacs and world maps to locate volcanoes and tectonic plates worldwide

· Basic map reading skills

· Use of notes and note taking skills

	Materials and Resources Required For Unit


	Technology – Hardware:  (Click boxes of all equipment needed)

	 FORMCHECKBOX 
 Camera 

 FORMCHECKBOX 
 Computer(s) 

 FORMCHECKBOX 
 Digital Camera 

 FORMCHECKBOX 
 DVD Player

 FORMCHECKBOX 
 Internet Connection 
	 FORMCHECKBOX 
 Laser Disk

 FORMCHECKBOX 
 Printer 

 FORMCHECKBOX 
 Projection System 

 FORMCHECKBOX 
 Scanner 

 FORMCHECKBOX 
Television 
	 FORMCHECKBOX 
VCR 

 FORMCHECKBOX 
 Video Camera 

 FORMCHECKBOX 
 Video Conferencing Equip.

 FORMCHECKBOX 
 Other:      

	

	Technology – Software:  (Click boxes of all software needed.)

	 FORMCHECKBOX 
 Database/Spreadsheet 

 FORMCHECKBOX 
 Desktop Publishing 

 FORMCHECKBOX 
 E-mail Software

 FORMCHECKBOX 
 Encyclopedia on CD-ROM 
	 FORMCHECKBOX 
 Image Processing 

 FORMCHECKBOX 
 Internet Web Browser 

 FORMCHECKBOX 
 Multimedia 


	 FORMCHECKBOX 
 Web Page Development 

 FORMCHECKBOX 
 Word Processing 

 FORMCHECKBOX 
 Other:       


	Printed Materials:
	Worksheets:

· Juan de Fuca Tectonic Plate worksheet (for 1st WebQuest: Mountains out of Molehills)

· Earthquake worksheet (for 1st WebQuest: Mountains out of Molehills)

· Fold-Mountain Everest worksheet (for 1st WebQuest: Mountains out of Molehills)

· Ring of Fire worksheet (for 1st WebQuest: Mountains out of Molehills)

· Group Rubric for WebQuest Mountain Out of Molehills

· Individual Rubric for WebQuest Mountain Out of Molehills

· Science lab worksheet

· Mount St. Helens Location Expert (for 2nd WebQuest: The Four Mountains WebQuest)

· Mauna Kea Location Expert  (for 2nd WebQuest: The Four Mountains WebQuest)

· Paricutin Location Expert worksheet (for 2nd WebQuest: The Four Mountains WebQuest)

· Mount Everest Location Expert worksheet (for 2nd WebQuest: The Four Mountains WebQuest)

· Essential Questions designed by students page (back has a chart for logging both the questions and their answers)

· Criteria List for 2nd WebQuest: The Four Mountains WebQuest

· Group Rubric for 2nd WebQuest: The Four Mountains WebQuest

· Individual Rubric for 2nd WebQuest: The Four Mountains WebQuest

· Rubric for slideshow 
· Rubric for newsletter project

· Rubric for web page (design)

· Rubric for web page (content)
Books and Magazine:

· Earthquakes, Kids Discover Magazine, May 1992, Denver, CO

· Volcanoes, Kids Discover Magazine, 1997 (no month listed), Denver, CO

· Dictionaries

· Eyewitness Book: Volcanoes

· Eyewitness Book: Mountains

· Books from the local and school libraries

	Supplies:
	· Pencils

· Erasers

· Clay or modeling clay for science experiment

· World map of showing continents (most social science text books have these maps)

· Paper plates
· Tin foil

	Internet Resources:
	Please see:

WebQuest #1 Making Mountains Out of Molehills
WebQuest #2 Four Mountains

	Others:
	Videos (optional):

· Bill Nye, the Science Guy: Earth’s Crust

· Bill Nye, the Science Guy: Volcanoes

· Eyewitness Videos: Mountains, A Dorling Kindersely Publishing (DK Publishing), 1990, New York, New York

· Eyewitness Videos: Volcanoes, A Dorling Kindersely Publishing (DK Publishing), 1990, New York, New York

	Accommodations for Differentiated Instruction

	
	Resource Student:
	Students receiving special education are mainstreamed into the regular classroom. In this project, parent volunteers or grade-level peer helpers will be assigned to a student with special needs to help them accomplish the tasks at hand. 
Examples of modification techniques include: Extended time to complete the activity, use of step-by-step information on the WebQuest page (also available for parents at home), dictating information to a scribe, and an individual teacher, volunteer, parent, or peer tutor. Scaffold worksheets adapted to their work level.

	
	Non-Native English Speaker:
	Extend time to complete all activities, all students to write in appropriate level language, allow for peer teaching. Use similar modifications that are used with Resource Students.

	
	Gifted Student:
	The gifted student will be encouraged to go the extra mile by having extra sources available on the WebQuest. Gifted Student differentiation will include comparing and contrasting cultures at the various locations, considering the different points of views of famous architects (would three of the famous architects agree about the specific locations)? Are there ethical issues to consider in building a UNGS building at the different locations? Are there any political issues to consider (comparing the variety of governments)? Students will have the opportunity to create Web pages, diagrams, and communicate via email with experts in the field.

For the Gifted, Resource, or Independent Student: Use the clay animation software to make clay animation models of the plate tectonics.

	Student Assessment:
	Student Multimedia Presentation Assessment:

1) Electronic Slideshow Rubric for “Making Mountains out of Molehills” element

2) Electronic Slideshow Checklist

Student Publishing Assessment:

1) Newsletter rubric

Student WebQuest #1 Making Mountains out of Molehills Rubrics

1) Student rubric

2) Group rubric

Student WebQuest #2 Four Mountains Rubrics

1) Student rubric

2) Group rubric

Student Web Page Assessment:

1) Web Page content rubric

2) Web Page design rubric



	Credits:
	Eva La Mar participated in the Intel(r) Teach to the Future program, which resulted in this idea for a classroom project. A team of teachers expanded the plan into the example you see here.
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