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The Dam Did What?
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Lesson Title:  The Dam Did What?

Draft Date: August 5, 2010
1st Author (Writer): Jeffrey Erixon

Instructional Component Used: Critical Thinking

Grade Level: Middle School

Content (what is taught): 

· Critical Thinking

· Cause and effect

· Risk and benefit

Context (how it is taught):

· Identify possible outcomes of building a dam

· Research a topic

· Presentation of ideas

Activity Description:

Students will be shown a video of a river and a dam.  Students will brainstorm possible effects, both good and bad, that building a dam will cause.  Students will select or be assigned a possible effect of the dam, research other dams for similar effects, their solutions, and then evaluate the cost versus the benefits of building a dam.

Standards:
Science: SC4, SC5, SD1, SF2, SF4, SG1
Technology: TC1, TC2, TD1

Engineering:  EA4, EB3, EB6
Materials List: 

· Videos of dams, rivers, fish, birds, other wildlife and humans

· Book:  Because a Bug went Ka-Choo!  By Michael Frith.

Asking Questions: (The Dam Did What?)
Summary:  Students will learn about cause and effect by reading a book and discussing different river projects and their consequences.

Outline: 

· Students will read a book to learn about cause and effect

· Demonstrate and discuss cause and effect in regards to building a dam

Activity:  Students will read the book, Because a Bug went Ka-Choo by Michael Frith to learn about cause and effect.  After a discussion of the book, students will think about the cause and effect of building a dam on a river.

	Questions
	Answers

	Has anyone had an incident of unintended consequences?
	They all should say yes.

	Think of something you did today.  What might happen because of what you did?
	Answers will vary.

	What would cause you to build a dam?
	flood control, energy production, recreation, etc.

	What are the effects of building a dam?
	loss of land, higher water table, etc.
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Exploring Concepts: (The Dam Did What?)
Summary:  Students will learn about critical thinking by discussing different river projects and their consequences.

Outline: 

· Research various dam projects around the world to understand the effects they caused

· Share the information gained with a group of four students

· Students will research the Papio Creek region of Douglas County

Activity:  Students will research various dam projects and their effects on the surrounding environment.  Some possibilities could include: Hoover Dam, Grand Coulee Dam, and Three Gorges Dam.  They will catalog a list of those effects from the building of dams and possible benefits.  The students should try to find data regarding those benefits.  

Resources:

· All About Dams: http://www.pbs.org/wgbh/buildingbig/dam/index.html
· FEMA – Benefits of Dams: http://www.fema.gov/hazard/damfailure/benefits.shtm
· USGS – Hydroelectric Power: http://ga.water.usgs.gov/edu/hyhowworks.html
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Instructing Concepts: (The Dam Did What?)
Critical Thinking

Critical thinking is the careful analysis of information to determine if there is enough justification to deem a conclusion as true.  It is a process of judgment that involves a skilled and structured thought process.  The critical thinker will carefully interpret and evaluate observations and information.  Understanding the nature of a problem or a question that is posed is another component of critical thinking.  Critical thinkers will have many qualities.  They tend to be logical, diverse in their thinking, think clearly, credibly, accurately, relevantly, and with depth.  

Identifying and defining significant problems for investigation

Identifying/defining the problem is one of the most difficult aspects of the critical thinking process.  If the problem were simple, the solution would probably be obvious and not require must thought.  Critical thinkers tend to look for the more difficult problems to solve.  They must first decide what is it that you actually want to know (frame the question).  For instance if a company is going to build a new building, it must be decided what are the needs for personnel, technology, required structure, location, etc.  These needs frame the problem to solve; that is building a new building.  Critical thinking that clearly defines the problem will save time, money and resources.  

Developing solutions to a problem or project completion

The critical thinker is often a good problem solver.  If one is to develop solutions to problems and get projects completed a problem solving process is an essential component.  Critical thinking and problem solving are often used interchangeably for good reasons because you can’t effectively do one without the other.  
Collect and analyze data to make informed decisions

The collection and analysis of data involves tremendous critical thinking skills.  First, you have to decide what is it that you are actually trying to understand and then how will you collect data to learn about it.  The data must be collected without bias in a systematic manner.  The analysis of data involves careful evaluation of what the data really means.  Finally, the user has to make a judgment about what course of action must be taken based on the data that was collected and the inferences drawn from it.

Use many ways and diverse perspectives to explore solutions

Critical thinking is about more than solving problems.  Critical thinking continues to ask questions.  Is the solution the best alternative? Does it address all aspects of the problem?  Critical thinkers will try to solve problems in several ways considering the perspectives of many different people.  The constant push to clarify is at the heart of critical thinking.

A few final thoughts

Critical thinking is a concept that is difficult to isolate.  The people who are really critical thinkers have good communication and technological skills.  They tend to be people that are open to diverse ideas and are not afraid to take risks.  The critical thinker is a problem solver and a leader. 

Organizing Learning: (The Dam Did What?)
Summary:  As a group, students will determine the ramifications of a dam being built along the Papio Creek.  Groups will research the positive and negative effects building a dam would create.

Outline: 

· Research a dam on the Papio Creek

· Analyze the data

· Reach a conclusion on the viability of a dam on the Papio Creek

Activity:  Students will be divided into groups to determine the ramifications of a dam being built along the Papio Creek citing both the positive and negative effects.  Research should be conducted via the Internet and other sources.  Possible additional sources are the Omaha World Herald, Papio-Missouri River NRD, and Nebraska Department of Environmental Quality.  After the project is researched, all the data should be compiled and analyzed.  Each group should make a conclusion on whether or not to build the dam based on their research and analysis.  Finally, each group will create a presentation explaining the negative and positive effects of building a dam, their “build” decision supported by data, and a slogan or catch phrase to persuade the rest of the class.

Resources:

· Nebraska Department of Environmental Quality:  http://www.deq.state.ne.us/
· Omaha World Herald: http://www.omaha.com/
· Papio-Missouri River NRD: http://www.papionrd.org/

Understanding Learning: (The Dam Did What?)
Summary:  Students will apply their critical thinking skills by researching and deciding what car that they will buy.

Outline: 

· Formative assessment of critical thinking

· Summative assessment of critical thinking

Activity: Students will complete written and performance assessments based on critical thinking.

Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1) Do students understand the key aspects of critical thinking?

2) Can students apply those aspects to difficult problems?

3) Can students verbalize their thought processes so that others can understand why a particular choice was made?

Summative Assessment

Students can answer the following writing prompt:

1)  Describe the elements of critical thinking and how you applied them during the analysis of the Papio Creek dam.

Performance Assessment
You are going to purchase a car that you can drive to school.  You want a car that is safe, reliable, and affordable because your resources are limited.  Apply critical thinking to this problem.  What questions will you ask? What data will you collect?  When your research is complete, present your conclusion with the reasoning that you used to arrive at your choice of automobile.
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