Making Mountains Out of Molehills


Preview the lessons, WebQuests and rubrics before beginning the project. Your exact timeline and schedule will depend on access to an Internet connected computer lab or classroom computer.
Stage 1: Accessing prior knowledge, posing meaningful questions.

Introduce the unit with a KLW chart about geology and if the ground beneath our feet moves. Ask the students if the earth beneath us moves. Ask them to support their hypothesis with reasons and examples. Once this is done, pose the questions:
· What is a mountain?

· How forces make a mountain?

· Do mountains grow taller?

· Can a mountain be made out of a molehill?

Stage 2: WebQuest 1- “Making Mountains Out of Molehills” (a simple retelling task, low on Bloom’s Taxonomy)

Using these questions, introduce the first WebQuest by having the students read the Introduction, Task, and Process sections together. Discuss with the class and review that this information will be measured both on their worksheets and on the first set of slides on a slideshow presentation. Divide class into teams of four. Decide how to assign roles and hand out the WebQuest worksheets. Students are to work on finding the answers using the “Experts Page” that is full of links supporting the questions. Reinforce that students need to read through the web pages, not just hunt for the information. Once the students are halfway through their worksheets, have the students gather in groups by their assigned role. Each student reads their answers to the group and the group responds with supportive comments. This allows students to share their answers and check each other for accuracy. If mistakes are found, they have the opportunity to share the correct answers. Share the rubric with the class and have them complete the WebQuest expert pages. Evaluation consists of meeting with each group of experts and going through the answers together. Discuss the answers, have the students mark their own papers, and meet together to complete the rubric.

Stage 3: Introduction to PowerPoint presentation:

Teacher hands out the slideshow checklist and reviews the expectations of the slideshow. Teacher may opt to show the sample slideshow to the students (this may limit the creativity and sense of exploration). Hand out the checklist and explain that they are completing the slides up to the slide that explains which person researched each mountain. Allow a couple of days for students to download the images from an electronic encyclopedia  and download images from the USGS site and to properly cite the sources they use as well as complete the information required.

Stage 4: Hands-on Activities
· Language Arts- mini-lesson on idioms. [materials: notes on the idiom, samples of idioms, ] “Making a Mountain Out of a Molehill” is an Old English saying. Discuss the origin of the saying, share other idioms, have students search for the connection between the idiom and why the WebQuest was named “Making Mountains Out of Molehills”.

· Science Lab- Clay tectonic models. [materials: large index cards, pens, clay, butcher paper, tape, tin foil, digital camera, paper towels, rulers] The objective of this activity is to have student teams demonstrate the building of mountains via convergent tectonic plate zones, as in the development of the Himalayan Mountain Range. Students have prior knowledge from the NOVA website (http://www.pbs.org/wgbh/nova/everest/earth/birthmountains.html) and have seen a shockwave file showing the incremental growth of the Himalayas over the last 60 million years. Students must hypothesize, measure, keep data and reflect upon their prediction during this activity. I have my students prepare the following items:

· Two, one-square foot pieces of tin foil for under their clay tectonic plate

· Each tin foil piece is covered with a near flat slab on clay that is ¾ to one-inch thick. Students may add a small mountain and a valley or two to their slabs.

· Students need to create small signs (paper label on toothpicks) to label the Indian tectonic plate and Asian tectonic plate. Place labels in center of each ‘plate’.

· Make signs (folded 5X8 index card) labeled “60 million years ago”, “40 million years ago”, “20 million years ago” and “present time”. Students need to look at the NOVA site (http://www.pbs.org/wgbh/nova/everest/earth/birthmountains.html) to get the idea behind their clay animation.

· Place a table against a wall and cover the table with a dark blue butcher paper. Cover the back wall (just behind the table) with the same paper.
· Set up a digital camera a few feet away from the scene and set up the scene similar to the NOVA site. Have students practice moving the clay less than one inch at a time.

· Hand out lab worksheets; note that there are two sheets. They are quite similar, except the one with a bridge on it is scaffolded for the student who needs more guidance.

· Take small sized images every inch (about 36-40 images throughout the entire shooting). Students should focus on small linear movements, keeping their fingers out of the images, and watching for the signs being replaced at the correct times (see sample movie in the slideshow sample)

· When the continents actually contact each other, have the students hold the Asian continent and help the mountain range form with their hands. Please note that the Asian plate needs to be held still when the plates are crashing, or it will just slide off of the table.

· Using the “SpinObject” software from www.tech4learning.com, “AviConstructor” or other clay animation software, insert the images into the program and save as an “.avi” file. You have a simple and complete clay animation movie. You may doubled each frame to make the movie longer and set the frames per second to 12 or less (usually at 25 fps). The doubled frames and the 10 fps will give a decent length film, especially when it is looping.

· Insert this file into the slideshow on a new slide.

· Stage 5- WebQuest2-“Four Mountains WebQuest” [materials: 1 copy of the UNGS Gazette per student, computer connected to the internet, location expert worksheets (4 different sheets for each group of 4 students, slideshow presentations started earlier]
· Pose these questions to the class: 1. Do plate tectonics affect how safe an area is to build on or live in? 2. Other than the list of criteria given to you by the UN, what other questions should be seriously considered before selecting a site? Why are these questions important (pertinent)?
· Hand out the UNGS Gazette to the students and pose the problem to them in a real life format. (Students are working in the same groups of four)

· In this quest the UN has become frustrated with the adults who have been helping them locate a new location for a new UN Geological Survey building. The UN has decided to turn the location question over to more open and creative minds - the minds of students.
· Discuss how important it is that they follow the list of criteria.

· Discuss what other pertinent, essential questions might need to be considered. Have them think from another person’s point of view: that of a spouse of a scientist assigned to the area, that of a child of a scientist, electrical company that must supply power to the area, etc.
· Have students fill out their “Essential Questions” page with top four questions they came up with. Note that they need to give logical and pertinent reasons WHY their questions are important in the decision making process.

· Students copy the questions onto the back of the Questions paper and use the chart throughout the WebQuest.

· The students are given four possible locations (each being a different type of mountain), a list of specific criteria that the new location must meet, and materials (web links, magazines, books, and a movie), and various charts to help organize and analyze the information.
· Before the students begin they hypothesize which site they think will be the best. They write down their hypothesis along with their reasons for the site.

· Once the students have gathered their information, the students must then analyze the information and decide which mountain location is the best for the UNGS building (using the UNGS Criteria List and their Four Essential Questions list and chart).
· The group then completes the other half of the PowerPoint presentation as if they were presenting it to the UNGS general assembly (thus, keeping in mind that their audience members are politicians, not scientists) with not only their number one choice, but also with information with why each of the other sites did not meet the criteria.
· Students will use digital images saved as an ‘.avi’ file (clay animation) and .jpg files in their presentation.
· Students may also create a web page with the content of what they have learned, scanned in diagrams that they have made, and links to other sites.

· Students use the slideshow checklist to make sure that all required elements have been met.
· Students fill out the slideshow and WebQuest #2 rubrics.

· Students present their slideshows to the class remembering that they need to pretend that the audience is a group of UN officials who have little science background.

· More than one location might work, there is not a “single, correct” location.
