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OVERVIEW


The topic of this unit is the movement of the earth's crust as it relates to earthquakes and volcanoes. It encompasses the layers of the earth, plate tectonics, as well as earthquakes and volcanoes. Students will explore the relationships between these concepts and will understand how and why earthquakes and volcanoes occur.





CONTENT KNOWLEDGE


Students will know or understand that:





�The earth is composed of three layers





�The movement of plates causes major changes to the earth's surface





�Plate movement has several causes





�Earthquakes and volcanoes are caused by plate movement





�There are five types of volcanoes





� Earthquakes and volcanoes cause great destruction and affect large areas





PROCEDURAL KNOWLEDGE


Students will be able to:





�Write a science lab report





�Construct a presentation using the program Hyperstudio





ESSENTIAL QUESTIONS





How has the study of earthquakes and volcanoes affected the lifestyles of humans?





Why do many people continue to live where earthquakes and volcanoes are numerous?





CONNECTIONS TO NEW YORK STATE STANDARDS





Math, Science and Technology





Standard 1: Analysis, Inquiry and Design





Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers and develop solutions.








Standard 2: Information Systems





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





Standard 4: Science





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.





English Language Arts





Standard 1: Language for Information and Understanding





Students will listen, speak, read and write for information and understanding. As listeners and readers, students will collect data, facts, and ideas; discover relationships, concepts, and generalizations; and use knowledge generated from oral, written and electronically produced texts. As speakers and writers, they will use oral and written language that follows the accepted conventions of the English language to acquire, interpret, apply and transmit information.





Standard 3-Language for Critical Analysis and Evaluation 


Students will read, write, listen, and speak for critical analysis and evaluation. 


Listening and reading to analyze and evaluate experiences, ideas, information, and issues requires using evaluative criteria from a variety of perspectives and recognizing the difference in evaluations based on different sets of criteria. 


Standard 4 - Language for Social Interaction 


Students will read, write, listen, and speak for social interaction. 


Oral communication in formal and informal settings requires the ability to talk with people of different ages, genders, and cultures, to adapt presentations to different audiences, and to reflect on how talk varies in different situations. 











INITIATING ACTIVITY





1) Show students an egg, a pie (or picture of a pie) and a sandwich.





2) Students will brainstorm possible ways the objects are related. They should


    eventually deduce that the objects are all made of layers.





3) Working with a partner, students compose a list of things which are made of


    layers.  Discuss the following questions: How are the layers similar or


    different? What would happen if the layers were switched around?





4) Explain that the earth is made up of layers and that the interactions taking


    place on the top layer cause earthquakes and volcanoes. Allow time for


    personal experiences or questions to be shared by the students.





LEARNING EXPERIENCES





Declarative Knowledge:  Students will know that the earth is composed of 3 layers and will be able to name them





Activities: Reading, making a model





What Will Be Done:





�Review concepts from initiating activity 


�Display transparency and discuss 3 types of models shown 


�Use steps listed in Harcourt Science to make a model of earth and its layers 


�Answer draw conclusions questions from Harcourt Science


Declarative Knowledge:  Students will be able to describe the earth's layers





Activities:  Reading, Using a graphic organizer, drawing, labeling





What Will Be Done:


�Read information about earth's layers using text, Harcourt Science or other


 information source provided by teacher


�Draw a picture of the earth and label the layers


	





Declarative Knowledge: Students will know that the crust is composed of


plates which move and interact with other plates.  Students will explore the


theory of plate tectonics and the concept of Pangea





Activities:  Partner reading, note taking, making a model





What Will Be Done:


�Tell students about the theory of Pangea.


-Read pages C12-C14 in Text Harcourt Science


�In notebooks, students answer the following questions: 1) In your own words,


 define plate tectonics.  2) Name 2 things that happened as a result of plate


 tectonics.  


�Using the map of the world, students will reconstruct Pangea and glue their


 model to construction paper.  *note* students will work with a partner for each


 portion of the activity.


													





Declarative Knowledge:  Students will understand the geographic causes of


earthquakes and volcanoes





Activities:  Viewing a film, writing a summary, typing on Appleworks or related


word processing program





What Will Be Done:


�Review plate tectonics theory through teacher questioning


�Watch film, "Earthquakes and Volcanoes" (available through BOCES, #11828


  needs a projector)


�After viewing film, students write a summary illustrating the main ideas of the


 film


�During computer time, students will type summaries using Appleworks or other


 related word processing program


													





Declarative Knowledge:  Students will be able to locate an earthquake and determine the scope of the area affected by earthquakes.





Activities: calculating distances, reading a map





What Will Be Done:


�Using chart on page D20 of text, Harcourt Science, students calculate the


distances of earthquakes from their epicenter


�Use map of Western United States and a compass to draw circles which


 represent the areas affected by each earthquake (directions on p. d2l of Harcourt


 Science)


�Students discuss why people living in these areas remain there even though


 there is a great threat of earthquakes


													





Procedural Knowledge:  Students will be able to write a lab report





Strategies:  Think aloud, present steps, point out pitfalls, independent practice





What Will Be Done:


�Present students with a blank lab report.  Use think aloud procedure to fill in the


 report as students follow along.


�Discuss common mistakes and problems students may encounter


�Allow students to practice by filling in their lab reports to do a lab in which they


 predict the outcome of a coin toss and then try the coin toss


													





Declarative Knowledge:  Students will be able to model an earthquake and


explain how it occurred





Activities:  Making a model, oral presentations, typing on Appleworks





What Will Be Done:


�Students use teacher�prepared lab report and will use modeling clay and


 cardboard to construct a transform fault boundary and demonstrate how it can


 cause an earthquake


�Students will explain their model and how it works to the class


�During computer time, students will type lab reports on Appleworks or related


 word processing program


													





Declarative Knowledge:  Students will be able to name and describe the five


major types of volcanoes





Activities: Reading, using a graphic organizer, making a pictorial representation





What Will Be Done:


�Read sheet entitled, "Five Major Types of Volcanoes"


�Using science notebook, students design a comparison chart about each of the


 types of volcanoes


�Draw and describe each of the volcanoes in science notebooks


	





Declarative Knowledge: Students will be able to design a model of a volcano


and explain how it works





Activities:  Making a model, oral presentations
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EARTHQUAKE!








YOU ARE GOING TO MAKE A MODEL OF A TRANSFORM FAULT BOUNDARY.  YOUR MODEL SHOULD BE WORKABLE.  YOU SHOULD BE ABLE TO USE IT TO MODEL AN EARTHQUAKE.





1.  WHAT HAPPENS AT A TRANSFORM FAULT BOUNDARY?





													





													





2.  DRAW THE MODEL YOU WILL MAKE OF A TRANSFORM FAULT BOUNDARY.    





















































3.  MAKE PLANS TO MAKE A MODEL OF YOUR BOUNDARY, USING CLAY AND


     TWO PIECES OF CARDBOARD.  SHARE YOUR PLANS WITH YOUR TEACHER.





4.  BUILD THE MODEL AND DEMONSTRATE HOW IT WILL WORK.
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RUBRICS





RUBRIC FOR MODELING AN EARTHQUAKE ACTIVITY





3





�ACCURATELY DESCRIBES A TRANSFORM FAULT BOUNDARY


�DRAWS AN ACCURATE MODEL OF A TRANSFORM FAULT BOUNDARY


�CONSTRUCTS A SOUND WORKING MODEL OF A TRANSFORM FAULT


  BOUNDARY


�CORRECTLY DEMONSTRATES MODEL





2


�ACCURATELY DESCRIBES A TRANSFORM FAULT BOUNDARY


�DRAWS A REASONABLY ACCURATE MODEL OF A TRANSFORM FAULT


  BOUNDARY


�CONSTRUCTS A MODEL THAT WORKS, THOUGH WITH SOME DIFFICULTY


�CORRECTLY DEMONSTRATES MODEL, THOUGH WITH ASSISTANCE


	FROM TEACHER





1


�DESCRIBES A TRANSFORM FAULT BOUNDARY WITH LITTLE ACCURACY


�DRAWS A MODEL THAT MAY HAVE SOME ELEMENTS CORRECT, BUT NOT


 ALL


�CONSTRUCTS A MODEL THAT DOES NOT WORK CORRECTLY


�DOES NOT DEMONSTRATE MODEL CORRECTLY





0


�DOES NOT PARTICIPATE OR DESCRIBES AND MODELS AN UNRELATED


 BOUNDARY. DOES NOT FOLLOW ANY DIRECTIONS CORRECTLY.








RUBRIC FOR VOLCANO MODEL





3


�CONSTRUCTS A DETAILED AND ACCURATE MODEL OF A VOLCANO


�GIVES A THOROUGH EXPLANATION OF WHAT MAKES THIS MODEL


 ACCURATE


�IS ABLE TO MAKE VOLCANO ERUPT


�GIVES A WELL�THOUGHT�OUT REASON FOR THE VOLCANO'S ERUPTION.





2


�CONSTRUCTS A RECOGNIZABLE MODEL, BUT LACKS DETAIL AND


 ARTISTIC ABILITY


�GIVES A FAIRLY SOUND EXPLANATION OF THE MODEL, LACKING IN


	FACTS AND DETAILS


�IS ABLE TO MAKE VOLCANO ERUPT


�GIVES A REASON FOR THE ERUPTION, BUT REASON IS INCORRECT
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					THE FIVE TYPES OF VOLCANOES





PLINIAN:  A cone shaped mountain is formed by quick, violent eruptions.  Between eruptions, thick, sticky lava forms a hard plug over the volcano’s central vent.  Magma underneath builds up pressure and blows out the plug, resulting in an explosion of rock, dust and ash.  This leaves a large crater.





CALDERA:  A caldera is a huge crater or depression in the earth where a volcanic mountain once stood.  It is formed by a particularly violent plinian eruption.  This releases so much magma that when the eruption is over, there is not enough magma built up inside the cone to hold up its walls.  As a result the cone collapses, forming a wide circular depression.








STROMBOLIAN:  Formed by longer, less violent eruptions than plinian volcanoes, these often produce tall mountains.  An eruption may last several years.  





SHIELD OR HAWAIIAN:  The cone is a low, sloping hill that looks like a shield.  It is formed by thin lava that spreads over the land.  During an eruption the thin lave sprays up like a curtain.





SUBMARINE:  An underwater volcano.  Lava from an eruption cools as soon as it touches the surrounding water, forming short, rounded pillows of lava.  A submarine volcano may eventually pile up enough lava to become an island.  If still active then, it may form a shield volcano. 
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