Evacuating a Volcano: A Technology Assisted Simulation

Goal: To explore hazards associated with cataclysmic natural events, and human responses to them. 

Objectives: Students will 

1. Work cooperatively in small groups to solve a problem; 

2. Consider ways of minimizing risk and threats to human safety; 

3. Identify behaviors appropriate in an emergency situation; 

4. Plan an orderly, step-by-step process in a limited amount of time;

5. Utilize mapping software to draw an evacuation plan; 

6. Evaluate their own group decision-making processes. 

Concept: Cataclysmic events create threats to individual safety that must be analyzed and managed logically, methodically, and cooperatively. 

Summary: Students imagine themselves staying for the weekend in a summer cabin near Mount St. Helens (or some other volcanic site), and having to quickly evacuate the area. Working in groups of three to six, they decide on the location of their cabin in relation to the mountain, and plan an evacuation procedure on a 45-minute timeline. Groups attempt to solve this problem cooperatively. Students then utilize the TOPO USA 6.0 software to create a evacuation plan on the map of their location.  The students will evaluate their groups' success, analyzing and discussing processes used to establish priorities, make plans and decisions, manage time and achieve consensus. 

Content Areas: Social studies, language arts, science, technology, and group process skills. Group's task may be simplified for younger students; for older students, it may be preceded or accompanied by specific instruction in such group-process skills as consensus-building, decision-making, conflict resolution, etc. 

Materials Needed for Evacuation Lesson: 

· "A Place in Time" or some other eruption video

· Computers with internet access

· All computers should be equipped with Zoom Text, a screen magnification program that magnifies characters on the screen from 2x to 16x. for students with low vision

· TOPO USA 6.0 software

· Overhead projector 

Instructional Sequence: 
1. Divide students into groups of three to six members each.  Group begins by finding the locations of volcanoes within the United States.  After deciding upon the location of their summer cabin, they should list at least three reasons for their choice. Emphasize that they must all agree on the location and the criteria for choosing it. Once they have decided, they should use the TOPO USA 6.0 software to find their location on the map. 

2. Ask students to imagine themselves in this Evacuation Scenario. Read it aloud to the class. (For dramatic effect, you may want to show the film or video version of "A Place in Time" or some other volcano video).

It is a beautiful weekend in late spring, and you have permission to spend it in a cabin owned by your friend Pat's parents, located near (Mount St. Helens or other volcanic site.) Until they return to pick you up on Sunday evening, you are "on your own" in the wilderness. You and your friends have spent your first day fishing and swimming in a nearby river, scouting the trails for a hike you plan to take tomorrow, eating, laughing, and generally having a wonderful time. By evening, you are all exhausted, ready for dinner and an early bedtime. Nevertheless, one member of the group, Rudy, cannot sleep. His restless movements around the cabin keep disturbing your dreams, and the others are complaining that he is keeping them awake, too. By dawn, your sleepless friend is up, crashing around the kitchen, fixing breakfast. Groaning and grumpy, everyone is awake by 6:30 a.m. It is May 18, 1980. 

While the group eats, Rudy tells you all about the dreams that kept waking and upsetting him last night. He dreamed of a series of earthquakes and violent volcanic eruptions. At first, you tease him about his fears. You have all lived in the shadow of this familiar mountain most of your lives. True, over the last year it has been showing increasing, mild activity; however, scientists have maintained that there is no present danger. 

However, Rudy insists that he has a "premonition", that the dreams were so vivid he believes they are a warning. He went to pack up the gear, and leave the area. His words are having an effect on the rest of you, who begin to look anxiously out the windows. 

Just then, Pat burst through the cabin door. He had gone to get a clear view of the mountain from a spot about 40 feet in front of the cabin, and now he urges the rest of you to come out and look. Something new is happening. Instead of the usual light-colored puff of steam, there is a huge dark-gray cloud hanging over the peak. Then, there is a slight tremor at your feet. Then, a stronger shaking happens and knocks a can of soup off a kitchen shelf, and causes several empty Styrofoam cups to roll off the table onto the floor. 

Realizing that you should:


1) Stay together,


2) Decide on the best route out of the area, 


3) Above all, avoid panic, you gather around 


   the kitchen table to plan your evacuation. 

3. Explain that it is now 7:30 a.m., and the groups have only 45 minutes in which to plan their evacuation. They must decide upon a plan that uses the resources they have available, and gets them out of the area in the least possible time. Emphasize that every member of the group must agree to the plan. Their resources include: 

· an all-terrain two-person vehicle 

· a battery-operated am/fm radio, 

· three days' worth of food, 

· three fishing poles and a hunting knife, 

· three knapsacks, 

· a camp lantern, 

· map of their location, 

· a deck of cards. 

4. It will be helpful to provide the groups with instruction in the following problem-solving process. 

· Brainstorm members' thoughts and ideas about the evacuation, and list them on sheets of butcher paper. 

· Decide on the three best ideas and discuss negative and positive aspects of each. 

· Choose the best idea or combine ideas to arrive at the best option. 

· Brainstorm ways to carry out the plan. 

· Choose the best strategies, and assign roles and responsibilities. 

· Write up a plan of action, consisting of steps on a timeline. 

5. Allow the groups to use the TOPO software to create a computerized evacuation plan.  They may use all features available; including; map controls, 3D map views and flyovers, location functions, topographical profile tools, map notes drawing utility, and the measure tool. 

6. After 45 minutes, find out which groups made it out in time and which did not. Record their times on the blackboard. Allow time on the overhead projector for each group to go over their plan with the TOPO map they created.  Make sure each student reads aloud and uses the map to explain a portion of the plan. Encourage comments on the plans from other students. 

7. Have students discuss in their groups the following questions: 

· What were your thoughts and feelings about this activity? 

· What did you find difficult about it? 

· How does this simulation compare to a real-life situation? 

· How did your group resolve conflict? 

· What kinds of behaviors are important in an emergency? 

· What issues prevented or threatened to prevent your groups’ getting out in the time allowed? 

· Choose one of these issues and brainstorm possible alternate solutions. 

8. Provide closure. Explain that volcanic activity can be seen as destructive when you think about its impact on the landscape, bridges, home, highways, wildlife and people. However, as they continue this unit their study will focus on another side of volcanic eruptions: volcanic forces as part of a natural earth-building process. 

Assessment Rubric

	Category
	4
	3
	2
	1

	Preparedness
	Student is completely prepared and has obviously rehearsed.
	Student seems pretty prepared but might have needed a couple more rehearsals.
	The student is somewhat prepared, but it is clear that rehearsal was lacking.
	Student does not seem at all prepared to present.



	Props
	Student uses overhead projector correctly and map with drawings is without errors.
	Student uses projector with few mistakes and map has small errors but is still clear.
	Student uses projector with many mistakes and map has errors which make it difficult to understand.
	Student uses projector incorrectly and map is illegible.



	Speaks Clearly
	Speaks clearly and distinctly all (100-95%) the time, and mispronounces no words.
	Speaks clearly and distinctly all (100-95%) the time, but mispronounces one word.
	Speaks clearly and distinctly most ( 94-85%) of the time. Mispronounces no more than one word.
	Often mumbles or can not be understood  OR mispronounces more than one word.

	Stays on Topic
	Stays on topic all (100%) of the time.
	Stays on topic most (99-90%) of the time.
	Stays on topic some (89%-75%) of the time.
	It was hard to tell what the topic was.

	Collaboration with Peers
	Almost always listens to, shares with, and supports the efforts of others in the group. Tries to keep people working well together.
	Usually listens to, shares with, and supports the efforts of others in the group. Does not cause "waves" in the group.
	Often listens to, shares with, and supports the efforts of others in the group but sometimes is not a good team member.
	Rarely listens to, shares with, and supports the efforts of others in the group. Often  is not a good team member.

	Attractiveness of Map
	Makes excellent use of font, color, graphics, effects, etc. to enhance the presentation.
	Makes good use of font, color, graphics, effects, etc. to enhance to presentation.
	Makes use of font, color, graphics, effects, etc. but occasionally these detract from the presentation content.


	Use of font, color, graphics, effects etc. but these often distract from the presentation content.

	Listens to other presentations
	Listens intently. Does not make distracting noises or movements.
	Listens intently but has one distracting noise or movement.
	Sometimes does not appear to be listening but is not distracting.
	Sometimes does not appear to be listening and has distracting noises or movements.


