Title III Technology Literacy Challenge Grant
Learning Unit 
Overview | Content Knowledge | Essential Questions | Connection To Standards | Initiating Activity | Learning Experiences | Culminating Performance | Pre-Requisite Skills | Modifications | Schedule/Time Plan | Technology Use
	· LU Title: What Lies Beneath?

· Grade Level:  Fifth Grade
	· Author(s): Julie Carmola       Judy VanNostrand

· School : Harold T. Wiley

	· Topic/Subject Area: 

      Plate Tectonics/Science
	· Address:  Watertown, NY

	· Email:  juliecar@northnet.org and jvannostrand@watertown-wiley.moric.org

	· Phone/Fax:  

(315)785-3780

(315)785-3769


OVERVIEW
 
This learning unit is designed to give students a deeper understanding of plate tectonics theory, concepts and real life consequences.  Topics that will be addressed will include the layers of the earth, mountain formations, plate boundaries, earthquakes, and volcanoes.  Throughout this unit students will be asked to work cooperatively to gain information through Internet use, written expression and graphic organizers. At the culmination of the unit students will be asked to create a brochure that states their opinion for which is the most destructive force. 

CONTENT KNOWLEDGE 

	Declarative 
	Procedural 

	· Knows the four layers of the earth
	· Students will use a metaphor to compare another object to the earth and its four layers.

	· Knows the evidence that supports plate tectonics
	· Students will construct a chronological essay that summarizes the theory of  Continental Drift

	· Knows the three types of plate boundaries
	· Students will state their argument for which plate movement is most destructive using Microsoft Publisher.

	· Knows the different types of mountain formations
	 

	· Knows key vocabulary that pertains to earthquakes
	 

	· Knows the three types of volcanoes
	 


ESSENTIAL QUESTIONS
· What does the inside of the Earth consist of?

· Who was Alfred Wegener and why was his theory on Continental Drift significant?

· When the earth’s tectonic plates move, what is the result?

 

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

Learning Standards in Mathematics/Science/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. 


Elementary - Scientific Inquiry 
1. The central purpose of scientific inquiry is to develop explanations of natural phenomena in a continuing, creative process. 

· Students develop relationships among observations to construct descriptions of objects and events and to form their own tentative explanations of what they have observed. 

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. 

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

· Students describe the relationship among air, water, and land on Earth. 

5. Energy and matter interact through forces that result in changes in motion. 

· Students describe the effects of common forces (pushes and pulls) on objects, such as those caused by gravity, magnetism, and mechanical forces. 

· Students describe how forces can operate across distances. 
Standard 5 - Technology 

Students will apply technological knowledge and skills to design, construct, use, and evaluate products and systems to satisfy human and environmental needs. 
Elementary - Tools, Resources, and Technological Processes 

1. Technological tools, materials, and other resources should be selected on the basis of safety, cost, availability, appropriateness, and environmental impact; technological processes change energy, information, and material resources into more useful forms. 

Students: 

· use appropriate graphic and electronic tools and techniques to process information. 

Standard 6 - Interconnectedness: Common Themes 

Students will understand the relationships and common themes that connect mathematics, science and technology and apply the themes to these and other areas of learning. 

Elementary - Systems Thinking 
1. Through systems thinking, people can recognize the commonalties that exist among all systems and how parts of a system interrelate and combine to perform specific functions. 

Students: 

· observe and describe interactions among components of simple systems. 

· identify common things that can be considered to be systems (e.g., a plant population, a subway system, human beings). 

Elementary - Models 
1. Models are simplified representations of objects, structures, or systems used in analysis, explanation, interpretation, or design. 

Students: 

· analyze, construct, and operate models in order to discover attributes of the real thing. 

· discover that a model of something is different from the real thing but can be used to study the real thing. 

· use different types of models, such as graphs sketches, diagrams, and maps, to represent various aspects of the real world. 

Standard 7 - Interdisciplinary Problem Solving 

Students will apply the knowledge and thinking skills of mathematics, science, and technology to address real-life problems and make informed decisions. 

Elementary - Strategies 

1. 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. 

Students participate in an extended, culminating mathematics, science, and technology project. The project would require students to: 

· work effectively 

· gather and process information 

· generate and analyze ideas 

· observe common themes 

· realize ideas 

· present results 

Learning Standards In English Language Arts

Standard 1 - Language for Information and Understanding 

Students will read, write, listen, and speak for information and understanding. 


Elementary - Listening and Reading 

1. Listening and reading to acquire information and understanding involves collecting data, facts, and ideas, discovering relationships, concepts, and generalizations; and using knowledge from oral, written, and electronic sources. 

Students: 

· gather and interpret information from children's reference books, magazines, textbooks, electronic bulletin boards, audio and media presentations, oral interviews, and from such forms as charts, graphs, maps, and diagrams. 

· select information appropriate to the purpose of their investigation and relate ideas from one text to another 

· select and use strategies they have been taught for notetaking, organizing, and categorizing information 

· ask specific questions to clarify and extend meaning 

· make appropriate and effective use of strategies to construct meaning from print, such as prior knowledge about subject, structural and context clues, and an understanding of letter-sound relationships to decode difficult words 

· support inferences about information and ideas with reference to text features, such as vocabulary and organizational patterns. 

Elementary - Speaking and Writing 

1. Speaking and writing to acquire and transmit information requires asking probing and clarifying questions, interpreting information in one's own words, applying information from one context to another, and presenting the information and interpretation clearly, concisely and comprehensibly. 

Students: 

· present information clearly in a variety of oral and written forms such as summaries, paraphrases, brief reports, stories, posters, and charts 

· use a few traditional structures for conveying information such as chronological order, cause and effect, and similarity and difference 

· use details, examples, anecdotes, or personal experiences to explain or clarify information 

· include relevant information and exclude extraneous material 

· observe basic writing conventions, such as correct spelling, punctuation, and capitalization, as well as sentence and paragraph structure appropriate to written forms. 

Standard 3-Language for Critical Analysis and Evaluation 

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

Elementary - Speaking and Writing 

1. Speaking and writing for critical analysis and evaluation requires presenting opinions and judgments on experiences, ideas, information, and issues clearly, logically, and persuasively with reference to specific criteria on which the opinion or judgment is based. 

Students: 

· present arguments for certain views or actions with reference to specific criteria that support the argument  

· use effective vocabulary and follow the rules of grammar, usage, spelling, and punctuation in persuasive writing. 

INITIATING ACTIVITY
 
As a hook into the unit, students will hear a short reading selection from Addison-Wesley Destinations in Science Earth Movements that places them at the 1989 San Francisco World Series.  Suddenly their seat begins to shake as well as everything around them.  After listening, students in dyads will link their prior knowledge by completing the Five Words-Three Words Strategy to answer the question,  “What words popped into your head when you were listening to the reading?”  

LEARNING EXPERIENCES


 Lesson 1- How is an egg like the earth?

· Students will construct meaning about the four layers of the earth using the Four Way Recording and Reporting graphic organizer and the Three Minute Pause Strategy.  
· In Numbered Heads students will compare a hard-boiled egg to the four layers of the earth.

· Extending and Refining Task: Following a review of how to fill out a Metaphor Organizer, the students will compare the layers of the earth to another object that has similar characteristics.
Lesson 2- Who is Alfred Wegener anyway?

· Students will view the movement of continental plates using the Internet. (www.uky.edu/ArtsSciences/Geology/Webdogs/plates/pangaea/3atonce.html)

· After viewing the clip students will work in dyads to cut out the seven continents and create a model of Pangaea.

· Using the Sequential Order Flow Chart, students will be presented with the process Alfred Wegener went through to prove his theory of Drift.

· After the teacher models the steps involved in making a pizza using a chronological narrative, students will write their own chronological narrative sequencing the steps Alfred Wegener went through to prove his theory of Continental Drift.

Lesson 3- How do plates move?

· Using the Cause/Effect Graphic Organizer students will identify the movement of the plate and its end result using text pages E46 and E47.
· Using the FWL strategy students will tell how plates come together at three different boundaries and the result of each movement.


Lesson 4- When the Earth’s tectonic plates move, what is the result?

· Prior to reading “Sierra,” in the Addison-Wesley Earth Movements text, students will fill out the left side of the Anticipation Guide.  Following the reading, have the class fill out the right side of the guide.  

· After teacher and students generate key words for mountain building, (erosion, plate movement, rebirth, shifting, winds) the students will complete the Cycle Graph Organizer to show the cyclical nature of mountains.

· Using the Central Idea Graph students will attach characteristics for each type of mountain (fold, block, dome, and volcanic).

 Lesson 5- What are earthquakes and how are they measured?

(http://www.lightspan.com/common/pages/linkOut5.asp?_prod=LS&loc=encarta.msn.com%2Findex%2FB3%2FOB3BE000.htm)

· Using the USGS earthquakes hazards program on the Internet, the students will create a flipbook consisting of definition and illustration for the following key words: hypocenter/focus, epicenter, and seismograph.
· Given a written earthquake account, students will work in dyads to predict the Richter Scale level based on the evidence stated in their article. 
    Lesson 6-What is a Volcano?

· After reading pages E54-E57 in the Earth Movements textbook, students will use the Etch a Sketch strategy to create a mental picture or image to help sharpen content knowledge.
CULMINATING PERFORMANCE 


·  After the teacher models the steps of the Decision-Making Process, students will be given several articles about volcano and earthquake accounts.  They will create a brochure using Microsoft Publisher that states their opinion for which is the most destructive force.  Students will use the Decision-Making Matrix to give support for their conclusion.  
PRE-REQUISITE SKILLS
· Cooperative learning techniques

· Basic computer skills

· Metaphor writing

· Knowledge of the Internet

· Familiarity with Microsoft Publisher

MODIFICATIONS

· Students with Individualized Education Plans will have modifications met throughout the unit. 

UNIT SCHEDULE/TIME PLAN

· This unit is designed to take approximately a month.  The lessons vary in length; therefore it will be up to the instructor’s discretion and the student’s abilities as to how long each lesson should take.
 

TECHNOLOGY USE

· Microsoft publisher
· Word processing
· Internet
    Most Destructive Force

Microsoft Publisher Rubric

	
	Content
	Organization
	Sources of Information
	Creativity

	4 points
	Includes evidence for each of the four decision-making criteria.
	Places information in an organized and logical fashion
	Includes information from four different sources.
	Brochure went beyond the ordinary through the use of many different and varied publisher tools.

	3 points
	Includes evidence for three of the decision-making criteria.
	Most information is logically planned.
	Includes information from three different sources.
	Brochure exhibited creativity through the use of different publisher tools.

	2 points
	Includes evidence for two of the decision-making criteria.
	Information is partially organized.
	Includes information from two different sources.
	Brochure exhibited some publisher tools.

	1 point
	Includes evidence for only one decision-making criterion.
	No organization is evident.
	Includes information from one different source.
	Brochure exhibited basic publisher tools.
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