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	Mount St Helens National Volcanic Monument – Teacher’s Corner
Gifford Pinchot National Forest
USDA Forest Service


Eruption Simulation

Classroom Activity

Teacher Information: 

Time Requirement: 
2-3 class periods 

Location: 


Classroom
In a series of small-group and whole-class discussions, individual research and reciprocal teaching exercises, students learn about six major components of the May 18, 1980 eruption of Mount St. Helens, and their effects on landscape and life forms.  They then assume roles and plan for a dramatic simulation of the event, finally enacting it as an aid to visualization, thorough understanding and retention of learning.  These activities may take a few class sessions to two weeks, depending upon the maturity and readiness of your students; modifications your students may require; time available for teaching cooperative learning and group process skills, etc.; steps you might choose to omit.  
Goal:

1)   To help students understand a complex natural phenomenon by breaking it down into sequenced and simultaneous components, cooperatively researching those components and their effects, and visualizing the whole through dramatic simulation.
Objectives: Students will…
1) Conduct research and teach each other about the eruption of Mount St. Helens, utilizing cooperative learning teams and expert groups;

2) Be able to identify the major components of the eruption, their characteristics and their effects;

3) Apply creative and critical thinking skills to reciprocally teach concepts and collaboratively plan a simulation;

4) Simulate the eruption dramatically;

WASHINGTON EALRS and OREGON BENCHMARK STANDARDS

Please note:  This set of activities covers large quantities of Washington State EALRS and Oregon Benchmark Standards.  We have included a sampling, but educators will find that more are met across the curriculum in this activity.
Washington 

Science
2.0 The student applies science knowledge and skills to solve problems or meet challenges.
Science
1) The student understands the meaning of what is read.
2) The student uses listening and observation skills to gain understanding.
Oregon 

1) The student will compare and analyze physical and human characteristics of places and regions.
2) The student demonstrates literal comprehension of a variety of printed materials.
The student demonstrates inferential comprehension of printed materials

Eruption Simulation Instructional Sequence:

1) In whole-class discussion, help students identify what they already know about the May 18, 1980, eruption of Mount St. Helens, and its environmental impact.  Mindmap or cluster student responses on chalkboard.  (See Instructional Strategies III.  Clustering/Mindmapping Techniques.)  Explain that in this series of activities over several class sessions they will study the eruption in depth, including dramatizing the event so that it comes alive in their imaginations and is retained in their memories.

2) In this or subsequent discussion, talk about acting.  What kind of work must actors and actresses do to make the roles they play believable?  What do they need to know about the characters and scenes they play?  Explain that acting requires research, and that this activity will also begin with research.

3) Explain the Learning-Team/Expert Group process.  Distribute Expert Group/Learning Team handout.  Assign students to teams of six members each.  Give brief oral definitions for the six components of the eruption.  Direct groups to meet and assign one component to each member: precursory period, debris avalanche, lateral blast, vertical column, mudflow, pyroclastic flow.  Note that every member is responsible for learning everything he/she can about the assigned component (area of expertise,) plus its particular impact/effect on the environment: natural landscape (rivers, trees, lakes, vegetation, etc.) and animal populations (people, elk, pocket gophers, deer, salamanders, insects, etc.).

4) Distribute Expert Notes handout.  Allow time for reading of supplementary materials provided and/or for library research, or assign as homework.

5) Have expert groups meet to compare and share information, following steps outlined in Expert Group and Learning Team and keeping notes as directed on Expert Notes handout.  Monitor group behaviors so that you can comment later, or give instruction, as needed, on contributing ideas, asking questions, listening, staying on task, etc.  Review procedure and clarify instructions periodically.

6) Hold a class meeting after expert groups have completed their task, in order to ‘debrief’ the expert-group process: What problems surfaced?  How did your group stick to the task, encourage participation, solve problems, resolve conflict?  What do we need to do to improve our group work skills?

7) Return students to their learning teams.  Now each ‘expert’ has the task of informing the rest of his/her team about the eruption component he/she was assigned.  Instruct students to follow the format on the handout.  Encourage teammates to ask each other questions, and to be prepared to do additional research if necessary.  Urge them to give their teammates as much detail as possible, and remind them to include any information they have found about their component’s impact on landscape and life forms.

8) For the simulation, select one or more members from each expert group, and assign to them the following roles needed in addition to assigned areas of expertise: narrator, trees (or other plant life, 2 to several,) pocket gophers (or other animal life, 2 to several).  In whole-class discussion, have students provide suggestions for the narration, and for how trees and gophers will “behave” in the dramatization.  Remaining members of expert groups will represent their assigned component of the eruption in the dramatization, planning together how they will move and behave in order to simulate that component’s activity (see Simulation Plan handout).  The Eruption Simulation Storyboard may be distributed at this point (but not before) to aid in visualization.  (Note: The narrator will require additional time and teacher-assistance to prepare for the simulation.)

9) After Expert Groups have met and then shared their ideas with the whole class, complete planning for any special effects: props, scenery, sound effects, music, etc.

10)  “Rehearse” the simulation as many times as seems productive.  Meet after each rehearsal to share suggestions for the narrator and participants.  These rehearsals and discussions are very important, for they refine students’ understanding of the eruptive event as well as illuminating “the whole” of the simulation.

11)  If possible, invite another group to be audience for the final performance.

Handout 1C.1
Learning Team

First Meeting: In your Learning Team’s first meeting, decide which components of the eruption each of you will become “expert” in:


Team Member






Area of Expertise
1. [image: image1.png]


The precursory period

2. [image: image2.emf] 

Mount St. Helens  Awake s   Spring 1980  

Pyroclastic flow

3. [image: image3.wmf]Rock debris avalanche
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Lateral blast

5. Lahars

6. Vertical column

As the assigned “experts,” you and your teammates will now take turns leading a discussion, in which you will find out what your teammates already know or believe about your assigned topic, and what they want to know.  List these things in “Expert Notes,” Sections 1 and 2.  As you do your research and share findings with your Expert Group, try to find answers to your Learning Teammates’ questions.

* * Independent Research and Expert-Group Meeting(s) * * 

Second Meeting: Taking turns, each member will teach the rest of the team about his/her area of expertise.  Teammates should keep notes, including any helpful metaphors or other memory aids, illustrations and diagrams, key words and phrases. Allow time for each expert to answer questions from the group and discuss areas where more information is needed.

Third Meeting:  After the whole class enacts the eruption in a dramatic simulation, a final Learning Team meeting will be held.  The purpose this time is 1) to have experts answer any remaining questions, 2) to make sure that every member of the team is ready for a test on the material, and 3) to wish each other “Good Luck!”

Handout 1C.2

EXPERT GROUP

1. What are the most important things to know about your area of expertise?  Take turns adding one item at a time to a list.  Share what you have learned about each item.  If you have nothing new to add, let a groupmate take your turn.  Keep careful notes in your “Expert Notes” handout, Section 5, about new things you learn from your group-mates.  In Section 6, list everything about your topic that you want your Learning Team to learn.

2. Check Section 2 in your “Expert Notes”.  Have all your Learning Team’s questions been answered?  If not, see if your Expert Groupmates can help.

3. How will you teach these things?  Discuss with your groupmates each of the methods below.  Choose the ones you want to use when you teach your Learning Team.  Record them in “Expert Notes,” Section 7.

A. Metaphors: Take turns describing your assigned topic in terms of familiar images.  (For example, a mountain before an eruption might be likened to a vanilla ice cream cone.  After the eruption, it might be compared to the cone after the ice cream has fallen out on the ground!)  Choose the metaphor you like best, record it in Section 7A, and use it to help your Learning Teammates understand your topic.

B. Visual Aids: Draw a diagram or illustration, or choose an object, that will help you show the idea you want to teach.  Take turns suggesting ideas or sharing drawings.  Select the visual aid you want to use when teaching your Learning team, and record it in Section 7B.

C. Descriptive Words and Phrases: In your Expert Group, brainstorm colorful adjectives, adverbs and action verbs that will help you describe your topic to your Learning Team.  Select some you like and record in 7C.

D. Learning Activities: Try to think of ways your Learning Team can participate actively while you teach them.  Share ideas for games, work-sheets, puzzles, quizzes, simulations that you might use with your Learning Team.  Record the ideas in 7D.

4. Outline in Expert Notes, Section 8, your complete, step-by-step plan for teaching your Learning Team about you area of expertise.

Handout 1C.3

Expert Notes
To become an “expert”: 1) Find out what your Learning Teammates already know and what they want to know about your topic; 2) read thoroughly all available material on your topic; 3) participate actively in Expert Group meetings; and 4) keep careful notes on this handout from your reading and your meetings with your expert group, including as much detail as possible, in your own words.

1.  Members of my group already know or believe the following about (your topic):

2.  Members of my group are curious or want to know the following about (your topic):

3.  Things I’ve learned from my reading and research (show your sources):

4.  Questions I need to ask other members of my Expert Group:

5.  New things I’ve learned in my Expert Group (notes from discussions): 

6.  Things I want my Learning Team to learn from me:

7.  How I plan to teach them:

a.  Metaphors:

b. Visuals (diagrams, pictures, model):

c. Descriptive Adjectives, Adverbs and Verbs:

d. Learning Activities:

8.  My Complete Teaching Plan:

Handout 1C.4

SIMULATION PLAN

To prepare for your dramatic simulation of the Mount St. Helens eruption of May 18, 1980, take a few minutes to read, think about, and jot some notes on this handout.  Then, meet with your Expert Group (lateral blast, pyroclastic flow, lahar, etc.) or Role Group (new Groups assigned to the roles of trees and pocket gophers) to share members’ ideas and plan your part in the dramatic action.

1) Brainstorm alone, and then with your group, all the characteristics of your assigned role.  To help with this, ask yourself…

If this role (a pyroclastic flow, a tree, a lateral blast, etc.) were a person, it would have characteristics:

Physical appearance:

Speech patterns (volume, accent, fast/slow, etc.):

Personality:

Preferences:

2) Brainstorm alone, and then with your group, the way your assigned role “acts”:

It moves like…

It looks like…

It sounds like…

3) Write a description of the action of your assigned role, using ideas from 1 and 2.

4) Brainstorm all the different ways you and your group could dramatize this action.  With your group, pick the best one.  Make notes on it here.

5) Decide on a sequence.  At what point in the eruption sequence does your role start its action?  Stop its action?  (You may refer to the “Eruption Storyboard” if your teacher provides it, or draw your own cartoon-like set of illustrations depicting stages in the eruption.)  What will be your group’s first move?  Will different members do different things?  Where in the ‘stage’ area will your part of the action take place?

6) Are there materials or props that would make your part of the dramatization more effective?  Think about what you might do with the following.  In your group, decide which ones (if any) you want to use and which members could provide them:

Person Responsible

Music:

Sound effects:

Scenery:

Props:

Costumes:

7.  Appoint one member to report to the whole class on what your group has decided to do.

8.   In whole-class discussion, you will talk about how your plan fits with those of the other groups, and in what order.  Everyone must agree that your plan will work.

9.  Finally, set the date, finish the preparations, apply the final touches, and …”Break a leg!”

Handout 1C.5

Student Test/Evaluation
Name:
_______________________________     
Date: _________________________

1.  List events that are the major components of the Mount St. Helens eruption of May 18, 1980. 


Next to the component, write a brief description or key phrase that describes it.


Event:





Description:


A.  Precursory Period




Earthquakes occur and bulge grows




B.



C.




D.



F.




2. In complete paragraphs, describe how the May 18, 1980, eruption affected the environment.  Give specific examples in each category, below:

A. Plants and trees:

B. Animals, including humans:

C. Landscape:

D. Manmade structures:

3. List two or more things you have learned in this unit about cooperative learning:

4. List things that you, personally, might do to improve your performance as a member of a group:

5. Tell what you like best about this activity, and why:

6. Tell what you like least about this activity, and why:

Handout 1C.6

Eruption Simulation Storyboard

Mount St. Helens May 18, 1980








1. 




III. CLUSTERIN

CLUSTERING and MINDMAPPING TECHNIQUES


Highly visual or tactile-kinesthetic learners typically have difficulty with lectures, and may avoid them altogether. Such avoidance or aversive behavior can create deficits that seriously hamper learning in traditional educational settings.


These learners can be assisted to make good use of the lecture method. They may be taught to apply to their note-taking the techniques of “clustering,” developed by Gabriele Rico, and mind-mapping, created by Tony Buzan. Like brain-storming and often used with it, these techniques employ free-association of ideas, creating a “structure” 

that visual and tactile-kinesthetic learners may adapt their learning needs to fit the given situation.


These strategies are useful not only for organizing information, but for generating ideas. They are used to create patterns, build connections, and establish associations between the student’s own experience and new information, between known facts and new concepts, between parts of a concept or problem and its whole.


Random, non-sequential, and non-linear methods like these are ideal for the visual, tactile-kinesthetic, Type 1 and Type 4 learners. Furthermore, by utilizing skills inherent to both sides of the brain, they become very valuable techniques for the more sequential learner to employ. Finally, they are compatible with “schema” theories of cognitive processing advanced by Costa, Ausubel, Neisser and others.


In both techniques, the learner begins with a center or nucleus. The general idea of the lecture, book, or movie, the topic for creative writing, or the central issue in a problem-solving exercise, is placed in the center of the page. Main ideas are connected to the central topic by drawing lines from the center. Supporting ideas become “branches” off main ideas. Working outward from the center in all directions, the learner produces a growing, organized structure composed of key words, phrases, and images.


Mindmaps or clusters (the terms are used interchangeable here) are useful for chapter reviews, test preparation, planning, organizing, report-writing, note-taking, and generating ideas for creative writing or research. They are an invaluable technique for introducing a new lesson geared to Quadrant 1 of the 4MAT cycle (See also I. Learning Styles and the 4MAT System.)

In this curriculum, for example, students being introduced to study of Mount St. Helens are asked to mind-map everything they already know about the volcano. (See Lesson IC: Eruption Simulation.) The map becomes a graphic representation of the knowledge level of the students, allowing the teacher to easily identify the gaps in their information. From this visual display, students can draw conclusions and pose questions for further exploration. The process serves as both a motivational technique and as a way of establishing the students’ baseline knowledge. Instruction can be modified and adapted, made more basic or more elaborate, based on this information about students’ level of readiness.


In A LIVING LABORATORY: VOLCANOES, mindmaps are also used to review information or synthesize new learning. It is helpful and enjoyable to create color mindmaps. We tend to remember better when ideas are presented in color, and the use of colored chalk to highlight main ideas in a lecture has been shown to enhance learning.


Finally, clustering and mindmapping are especially effective tools for the prewriting stage of the writing process (see also IV. Peer Editing.)


The following, excerpted and adapted from Writing the Natural Way by Gabriele Rico, may help you introduce clustering to students:

What is it?

Clustering is a generative, open-ended, non-linear, visual representation of ideas, events, and feelings. It is a way of structuring a group brainstorming session, or an individual’s creative thinking process. It is a way of mapping an interior landscape as it begins to emerge.

What is it based on?

It is based on a beginning knowledge of how the two sides of our brain process what we know. They process information in radically different ways. This difference is most easily explained by a look at two words often thought to be synonymous: order and structure.


Order, on the one hand, comes from the Latin ordo, ordini. It means “in a straight row,” “in a regular series.” Order implies linear, rule-governed activity. Order is imposed from without. Structure, on the other hand, comes from the Latin struere. It means “to heap together.” Structure emerges from within.

What will clustering do?
· Clustering should help you find and generate ideas and, having found them, to structure and restructure them long before any ordering actually takes place.

· Clustering is a technique for collecting thoughts around some stimulus, for finding a focus, and for allowing a sense of the whole configuration to emerge even though all the details are not yet apparent.

· Clustering is a technique for engaging and utilizing the raw materials of one’s experience and giving them a tentative shape. In short, it is a discovery process.

· Clustering is especially useful as a stimulus for writing of any kind: essays, poems, song lyrics, business reports, short stories, even novels.

How does clustering work?


For brief journal entries, clustering is a simple process taking thirty seconds to two minutes, just long enough to let ideas spill out onto a page until an idea presents itself that you can develop into a whole. 

For longer, formal papers clustering may be divided into two phases:


A Process Guide for Students:
1. Write and circle a ‘nucleus’ word (e.g., grandmother) in the upper third of the page, leaving the lower two-thirds of the paper for writing.

2. Using the nucleus word as a starting point – the ‘stimulus’—spill-out whatever associations come to mind, as quickly as possible., and write them as words and phrases that lines those associations that seem to be related. If you wish, add arrows to indicate the direction of your thinking. Don’t think too long, or analyze too much. Concentrate on recording all associations. 

3. Stop periodically to scan the cluster, until something in it suggests your first sentence. You’ll know when it is time to stop clustering. It’s when you have a sudden strong urge to begin writing.

4. As you work, you will shift your attention back and forth between your cluster and your writing. There is now need to include every item from your cluster. Use what works, and ignore the rest.

5. When you have almost completely composed your story or essay, bring it full circle by referring back to what started your thinking in the first place. This will give you a fully-formed, self-contained piece.

6. Read aloud what you have written. (If you are not working in a peer-editing group, read it aloud to yourself, for you will find that the ‘sound’ of it will suggest ways to improve it.) Edit and rework your piece until you are satisfied with your improvements. 

An Example:

(From a Rico workshop, student work produced in a participant’s classroom)


Elephants

By Room 3


Elephants help people

Elephants never forget

Elephants are afraid of mice

Elephants live in the jungle

Elephants are fat, but I still like elephants.

Elephants eat peanuts and do tricks on trampolines.

Elephants like water are cute and gray and nice

Elephants are neat and smart.

I love elephants!


References:
Buzan, Tony, Use Both Sides of Your Brain (New York: Dutton, 1974)

Costa, Arthur, Developing Minds (ASCD, 1985)

“New Horizons for Learning: An International Human Resource Network” (for copies of newsletter and membership information, writer: New Horizons for Learning, PO box 51140, Seattle, WA 98115.)

Rico, Gabriele, Writing the Natural Way (Los Angeles: J. P. Tarcher, Inc., 1983)

COOPERATIVE LEARNING


We destroy the love of learning in children, which is so strong when they are small, by encouraging and compelling them to work for petty rewards – gold stars, or papers marked 100 and tacked to the wall, or A’s on report cards, or honor rolls, or dean’s lists or Phi Beta Kappa keys – in short, for the ignoble satisfaction of feeling that they are better than someone else.











--John Holt


Learning can be structured competitively, so that students work against each other; individually, so that students work alone; or cooperatively, so that students work together to accomplish shared learning goals. David W. and Roger R. Johnson, professors, and co-directors of the Cooperative Learning Center at the University of Minnesota, recommend that, while all three structures should be used, cooperation should play the dominant role in any classroom.


Why? Over 122 studies conducted between 1924 and 1981 provided clear evidence that cooperative learning experiences promote higher achievement than their competitive or individualistic counterparts. Cooperative activities also tend to promote the development of higher-order levels of thinking, essential communication skills, improved motivation, positive self-esteem, social awareness, and tolerance for individual differences.


Specifically, recent research links regular cooperative experience in the classroom with gains in the following areas:

1. Student achievement

2. Critical and creative thinking

3. Positive attitudes toward subject and school

4. Group interaction and social skills

5. Self-esteem and mutual respect


In order for cooperative activities to be successful, teachers need to give attention to the following key elements:

A. Group Size/Composition – Johnson and Johnson report the highest levels of success occur when groups are kept small. In fact, they favor groups of two (dyads) for many cooperative tasks, with the number of group members increasing in proportion to the complexity of the task. Teachers introducing cooperative learning for the first time might let students select their own groups. But once comfort is established, the greatest potential for benefit occurs in heterogeneous groupings, with the teacher assuring a balanced mix of ethnic groups, females/males, handicapped with non-handicapped students, and students of low-to-high ability and productivity

B. Group Functions – Students may work in groups on any of the assignments they would ordinarily do alone. They may meet to collaborate on solving a problem, to discuss an issue without direct leading by the teacher, to brainstorm for new ideas or summarize what they have learned about ideas previously presented, to formulate concepts out of information and facts they have been given. Particularly valuable is the potential of a group to share the parts of a complex project or jointly produce an assigned product. Goals for the group might range form practice in group communication processes to preparation for a presentation to the whole class group.

C. Group Norms – Teachers need to proceed slowly and with patience to introduce students to cooperative learning. It is not enough to rearrange the seating. A “culture” of group work is a need to be developed that includes expectations participation, and willingness to help one another. The use of group grades is controversial, but Johnson and Johnson report good results form encouraging “we sink or swim together” mindsets. It is important that students learn to coach and teach each other. Brighter students’ learning is enhanced by their efforts to teach the others; less-capable students benefit form increased one-to-one attention.

D. Group Skills – Students need to be taught procedures and given practice opportunities for rearranging the classroom space, moving quietly into groups, responding to teachers’ signals for attention, etc. So, too, it is important for them to receive explicit instruction and regular practice in the interpersonal skills that this method, as well as life in a democratic society, requires. These include:

1. Teamwork

2. Support, and acceptance of differences

3. Active/reflective listening

4. Positive feedback

5. Reaching consensus

6. Coaching and tutoring others

E. Group Goals and Roles – Clear instructions, goals, and time lines for group activities are essential to successful cooperative learning. It is also important that each member have a specific function within the group: recorder, reporter, monitor, observer, facilitator, etc. Roles should be changed frequently, so that members have opportunity to practice new roles, and should be designed to fit the group’s particular task.

Activities in A Living Laboratory: Volcanoes may be used to introduce your students to cooperative learning, or fit well into an existing cooperative program.


One such activity is “Jigsaw” (Aronson, 1978) a cooperative learning process for students from kindergarten through graduate school. Students are assigned to small heterogeneous teams, and the task to be learned and materials are divided into as many sections as there are members on each team. For example, a biography might be broken into “early years,” “schooling,” “first accomplishments,” and so on. A study of plants might be divided into “food sources,” “chemical manufacturing,” etc. A study of a country might be segmented into geography, culture, industry, transportation, and government.


First, members of the different teams who have the same section from “expert
 groups and study together. Each then returns to his or her team and teaches that section to his or her teammates. Each then returns to his or her team and teaches that section another. (See among others Lesson 1C: Eruption Simulation, and Lesson 1D: Life on a Fiery Planet for adaptations of this technique.)


For additional activities, and discussions of the merits and techniques of cooperative learning, consult the following references.
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Eruption Activity


May 18, 1980, 8:32 - 8:47a.m.
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Eruption Activity
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Eruption Activity


May 18, 1980, 9:00a.m.
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Eruption Activity


May 18, 1980, 9:30a.m.








Vertical Plume (V.P.)


Ash Drifts NE for 9 hours
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Mudflow begins on the landslide and flows down the North Fork Toutle  River
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