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OVERVIEW
Theme: Students will review the various forms of volcanoes. Beginning with descriptions and models of volcanoes with review of plate boundary interactions, lava types and their effects in volcano formation will cumulate in studies on disaster planning for communities in the vicinity of a volcano. This will culminate in a comparison study between actual eruptions, in particular Mt. Pinatubo and/or Mt. St. Helens, and Hollywood's version of eruptions. This will be followed by a mini project in which students will create an emergency action plan for community X which is in the shadow of a volcano. 

Time Frame: 2 weeks.

 

CONTENT KNOWLEDGE 

Declarative 
Procedural 

Most volcanoes occur in specific zones on and regions inside of the Earth.
Use topographic maps as two dimensional models that use contour lines to represent places of equal elevation (profile)

Magma and lava may have different composition, properties, and behavior.
Determine gradient on a topographic map of different types of volcanoes.

Eruptions differ based upon location and type. 
 Locate sources on internet including film loops of eruptions

Volcano shape is determined by eruption type and lava composition.
Write critical essay about popular works. [error analysis extending-refining] {Meaningful Use of Knowledge- Investigation}

Earthquakes and volcanoes present geologic hazards to humans.
Locating points in a two dimensional plane using a coordinate system.

ESSENTIAL QUESTIONS
What effects does lava composition have on volcano topography and gradient?

How are volcanoes identified by their topography?

How is gradient determined?

How is a profile drawn from a topographic map?

What is the difference between a hot spot and a plate boundary?

 

CONNECTIONS TO NYS LEARNING STANDARDS
List Standard # and Key Idea #: Write out related Performance Indicator(s) or Benchmark(s)

Earth Science Core Curriculum Standards:

Standard 2: Students will access, generate, process, and transfer information, using appropriate technologies.

 Key Idea 3: Discuss how early warning systems can protect society and the environment from natural disasters such as hurricanes, tornadoes, earthquakes, tsunamis, floods, and volcanoes. 

Standard 6: Interconnectedness: Common Themes (Models)

Key idea 2: Models are simplified representations of objects, structures, or systems used in analysis, explanation, interpretation, or design.


For example: 

1. Draw a simple contour map of a model landform.

2. Design a 3-D landscape model from a contour map

3. Construct and interpret a profile based on an isoline map

Standard 7: Interdisciplinary Problem Solving: Strategies

Key Idea 2: Solving interdisciplinary problems involves a variety of skills and strategies, including effective work habits; gathering and processing information; generating and analyzing ideas; realizing ideas; making connections among the common themes of mathematics, science, and technology; and presenting results.

 
For example: 

1. Collects, collate, and process data concerning potential natural disasters (tornadoes, thunderstorms, blizzards, earthquakes, tsunamis, floods, volcanic eruptions, asteroid impacts, etc.) in an area and develop an emergency action plan. 

2. Using a topographic map, determine the safest and most efficient route for  rescue purposes

Standard 4: Students will understand and apply scientific concepts, principles, and theories pertaining to the physical setting and living environment and recognize the historical development of ideas in science. 

Key Idea 2: Many of the phenomena that we observe on Earth involve interactions among components of air, water, and land. 

Performance Indicator 2.1l: the lithosphere consists of separate plates that ride o the more fluid asthenosphere and move slowly in relationship to one another, creating convergent, divergent, and transform plate boundaries. These motions indicate Earth is a dynamic geologic system. 


These plate boundaries are the sites of most earthquakes, volcanoes, and young mountain ranges. 


Earthquakes and volcanoes present geologic hazards to humans. Loss of property, personal injury, and loss of life can be reduced by effective emergency preparedness. 

Performance Indicator 2.1n: Many of Earth's surface features such as mid-ocean ridges/rifts, trenches/subduction zones/island arcs, mountain ranges (folded, faulted, and volcanic), hot spots, and the magnetic and age patterns in surface bedrock are a consequence of forces associated with plate motions and interaction. 

INITIATING ACTIVITY
Students will use the collaboration strategy Think Pair Share which will link prior knowledge through strategy Envelope Please after the hook Genie in the Bottle (See Appendix 1 for Protocol for this demonstration).

 

LEARNING EXPERIENCES
In chronological order including acquisition experiences and extending/refining 
experiences for all stated declarative and procedural knowledge.
Day
Activity/Description 

1
Following the initiating activity, students will take notes from a Power Point presentation and construct meaning of specific volcano zones and regions using the Three Minute Pause. Students will then organize the notes by making a Physical Representation of the notes presented using a map of the world. In creating this map, they will be practicing locating points in a two dimensional plane using a coordinate system (variety of situations). Students will store the information using Fifty Words or Less to summarize the concepts. 

2
Following a five minute brag session in which 3 to 5 students present physical representations of the notes from the previous day. Students will point out common errors and pitfalls of locating points on a two dimensional plane. A video clip of magma vs. lava is shown. Students will use the strategy concept attainment using the Frayer Model to construct meaning for magma and lava composition, properties and behavior. To organize this information students will use a central idea graph for each term. Students will store knowledge using Fifty Words or Less to summarize the concepts. 

3
Following a five minute brag session, a series of internet clips on different eruptions, students will construct meaning for eruption location and type as reflected in volcano shape using a Central Idea Graph. Following discussion, students will create a Venn diagram in which they compare and contrast explosive vs. quiet eruptions. While listening to the Volcano Song by Jimmy Buffett, students will practice the procedure for making profiles from contour maps of representative volcanoes shape. They will then practice the procedure for determining gradient for each type of volcano (both are variations of the skill/process). Students will use fifty words or less to describe type of eruption that formed each profile. 

4
Following a poster hanging session of their projects of the previous day (done to the Volcano Song), students will construct meaning for volcanoes being geologic hazards to humans, students will use the strategy FWL. Using Variations of the Skill/Process, students will make a flow chart for dealing with the geologic hazard. They will organize and store this information by creating a Mind Map of the concepts. 

5
Students will summarize the unit by viewing videos of actual eruptions and methodology of predicting eruptions using fifty words or less to summarize the information in the videos.

6-8
Students will view a dramatic yet fictional presentation of an eruption (Either Dante's Peak or Volcano both work well for this task). Students will then organize an error analysis of the dramatic version of events with the actual steps of a volcanic eruption using the Open Compare and Contrast Graphic Organizer adapted for the purpose of error analysis. Once completed students will write a 5 Paragraph Formula Essay to summarize their critique of the science content of the dramatic video. They will write a critical essay about popular works in which they use error analysis in extending-refining knowledge and to practice through variations of the skill/process.

9-12
Culminating Project (see below). 

CULMINATING PERFORMANCE 
Include rubric(s)
Based upon this, students will do a systems analysis of the changes necessary to make the science accurate in the video. Examining how volcanoes behave during an eruption, students will analyze the system involved in the prediction of volcanic eruptions in the movie. Using the results of the error analysis, students will present via an oral presentation using power point as part of the visuals in the presentation the changes necessary to the dramatic plot so that the science facts about prediction and reflect valid science information.  A five minute presentation of the dramatic changes necessary to accommodate the science facts without compromising the original plot is communicated to the class which will be video taped and a final reflective essay on the project is turned in at the end of the video presentations. 

Content Rubric

Task 

Component
      4 Points Each     3 Points Each     2 Points Each     1 Point Each
Identifies System of Volcanic Eruption Prediction
Accurately identifies the USGS system used by thoroughly describing all the necessary components of the system.
Accurately identifies the USGS system by describing adequately all the necessary components of the system.
Incompletely identifies the USGS system by describing some of the necessary components of the system
So few of the necessary components of the USGS system are described that the identification of the system is inadequate.

Interprets Boundaries of the Eruption Prediction System
Accurately and thoroughly defines the roles of the system by describing where it begins and where it ends as well as what is not included in the system. 
Accurately and adequately defines the roles of the system by describing where it begins and where it ends as well as what is not included in the system. 
Accurately defines the roles of the system by describing where it begins and where it ends BUT does not identify those items not included in the system.
Inadequately or incorrectly defines the roles of the system. 

Identifies Interactions within the  Prediction System
Accurately and thoroughly describes the interactions - which parts affect each other and how - of the identified parts of the system.
Accurately and adequately describes the interactions - which parts affect each other and how - of the identified parts of the system.
Accurately and adequately describes some the interactions - which parts affect each other and how - of the identified parts of the system.
Inaccurately and inadequately describes the interactions - which parts affect each other and how - of the identified parts of the system.

Identifies Logical Consequences to the Story as a result of making the science accurate.
Accurately and thoroughly describes the course of action on any part or the system as a whole if the behavior of a part/parts is stopped or changed in some manner
Accurately and adequately describes the course of action on any part or the system as a whole if the behavior of a part/parts is stopped or changed in some manner
Accurately describes a partial course of action on any part or the system as a whole if the behavior of a part/parts is stopped or changed in some manner.
Inaccurately describes the course of action on any part or the system as a whole if the behavior of a part/parts is stopped or changed in some manner. 

Oral Presentation Rubric
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Area
5 points
4 Points
3 Points
2 Points
1 Points

Subject
Content is clear and completely addressed
Content is addressed adequately
Content is weak and confused
Content needs more explanation
Content is not on topic

Voice
Inflective voice with good volume, easy to understand
Good volume and easy to understand
Volume is erratic but understandable
Difficult to understand
Cannot be heard

Eye Contact/Demeanor
Eye contact with all parts of the room, confident appearance
Eye contact with only parts of the room, slight nervousness
Intermittent eye contact, obvious nervousness
Reads notes, but looks up occasionally 
No eye contact

Visual Aid
Integral to report, colorful, easy to read
Helps presentation, colorful or easy to read
Does not  enhance speech, no color or small
Poorly made and used
No visual aid

Organization
Excellent, no slips
Good, no more than 3 slips
Off track at times
Little organization
No organization

PRE-REQUISITE SKILLS
 Students will need to know how to write 5 Paragraph Formula Essay, perform an Oral Report based upon the above rubric, searching the internet for information, and video presentations.

MODIFICATIONS
 Dependent upon IEP requirements and needs of students. 

 

UNIT SCHEDULE/TIME PLAN
 Designed to be performed over twelve days with class periods of 42 minute periods.

 

TECHNOLOGY USE
 Must be able to use power point or video camera, internet access.

Resources: 

Namowitz and Spaulding. Earth Science. McDougall-Littell Publishing, NY 1998
Friedrich, Walter L. Fire in the Sea, Cambridge University Press, Cambridge, UK. ( 2000

Keys, David. Catastrophe, Ballantine Press, New York, NY(1999

Dante's Peak. 
Volcano. 
In the Path of the Killer Volcano. Time Life Video
Red Cross disaster plan

 Appendix 1: Genie- in -bottle

Materials:

 
Manganese dioxide ( 5 g or 1/2 teaspoon)


30% hydrogen peroxide (40 ml)


tissue paper (small 4" x 4" piece)


Thread, about 12" long


Plastic soft drink bottle, 1 liter size, colored


Cork to fit bottle

1. Procedure: 

2. Place approximately 5 g of manganese dioxide in small square of soft tissue paper.

3. Tie the tissue with a piece of thread leaving a long tail. Make sure the tissue is tied so that the manganese dioxide will not spill out. 

4. Using the graduated cylinder, measure out 40 ml of 30% hydrogen peroxide and pour it in to a clean colored 1 liter plastic soft drink bottle. 

5. Suspend the manganese dioxide sack above the hydrogen peroxide. (The label and color of the bottle should hide the tissue paper sack and thread from student view). Wedge the thread in position by loosely inserting a cork stopper in the bottle.

6. When you are ready for the ghosts to appear, remove the stopper and the manganese dioxide will fall into the hydrogen peroxide, thus catalyzing the release of oxygen and steam. Stand back! Do not touch the bottle until it has fully cooled and the reaction has ceased! The reaction is very exothermic, causing the bottle to shrink, which leads into a nice side discussion of metamorphism. 

Safety: Manganese dioxide is a strong oxidant; avoid contact with organic material. It is mildly toxic.  30% hydrogen peroxide will act as an oxidizer with practically any substance. It is severely corrosive to skin, eyes, and respiratory tract and is a very strong oxidant and dangerous fire and explosion risk. Don't heat hydrogen peroxide. Wear chemical splash goggles, a chemical resistant apron, and chemical resistant gloves. Tissue and thread may go into the garbage. The contents of the bottle may be rinsed down the drain with excess water and the bottle may be disposed of in the trash. 
Appendix 2: Brief description of each of the Dimensions of Learning Strategies. 

Three Minute Pause: teacher stops lecture and has students summarize for 3 minutes

Envelope Please: inside an envelope, the teacher would have written a word, key phrase, math problem, character's name, etc. on an index card. Students working in pairs will give their interpretation of what the contents of their envelope has to do with the new topic of study. 

Concept Attainment: student learns about a concept by identifying its characteristics - essential/nonessential and gives examples/non examples (use Frayer Model Graphic).

Fifty Words or Less (FWL): student shows an initial grasp of important information in a direct and concise manner. 
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Area

5 points

4 Points

3 Points

2 Points

1 Points



Subject

Content is clear and completely addressed

Content is addressed adequately

Content is weak and confused

Content needs more explanation

Content is not on topic



Voice

Inflective voice with good volume, easy to understand

Good volume and east to understand

Volume is erratic but understandable

Difficult to understand

Cannot be heard



Eye Contact/Demeanor

Eye contact with all parts of the room, confident appearance

Eye contact with only parts of the room, slight nervousness

Intermittent eye contact, obvious nervousness

Reads notes, but looks up occaisionally 

No eye contact



Visual Aid

Integral to report, colorful, easy to read

Helps presentation, colorful or easy to read

Does not  enhance speech, no color or small

Poorly made and used

No visual aid



Organization

Excellent, no slips

Good, no more than 3 slips

Off track at times

Little organization

No organization




