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Course Outline

Ethics, Air Pollution and Inquiry: 

A Unique Look using NASA data to explore an Issue.

Course Description:

As the human population rockets passed 7,000,000,000, air pollution has an increasing impact on our lives. From the cars we drive to the electricity that powers our computers and the food we eat, our choices impact the air we breathe. Little is learned from television pundits shouting at each other or from cursory news stories. In this engaging five-day course, you will examine air pollution from a number of different angles including scientific data, ethics, and economics. You will learn to think critically and meta-cognitively, dissecting information from multiple perspectives and sources as you utilize NASA satellite data alongside your own data collection. The course will include a culminating project aimed at understanding real world problems right in your backyard.
General schedule

9:00 – 10:30 a.m. My NASA Data lesson

10:30 a.m. – 12:00 p.m. Discussion of texts and articles, use of critical thinking models

12:00 – 12:45 p.m. Lunch

12:45 – 1:15 p.m. Basketball/Swim Break

1:15 – 1:45 Project instruction/scientific thinking

1:45 – 3:00 p.m. Project, choice of product: podcast, PPT, etc. 

Day 1:

-Go over the course and what will be entailed in the week to come.

-Introduce the culminating project that will be gone over on the last day of the class

-Begin to go over and use the MY NASA DATA Live Access Server

-BREAK

-Discuss some of the assigned reading

-Talk about the Surry Coal Fired Electric Plant and get familiar with why it being built (in relation to the class project)

Day 2:

-Start with a MY NASA DATA lesson to add to the students’ ability to research real data and become more familiar with the server.  The skills used in the lesson will help with the project.

-Go over more of the reading assignment and talk about how it relates to “today”.

-BREAK

-Go over any questions that the students might have at this point.

-Talk about the wind and its affect on the air pollution. (Wind vector prediction)

-Begin work on their project (last part of the day).

Day 3

-Address any questions, comments or concerns at the beginning of the class.

-Go through a MY NASA DATA lesson.

-Discuss the lesson as a whole class, to make sure that everyone is on the same page with the lesson and share some ideas.

-BREAK

-Watch the “Lorax”

-Discuss the “Lorax” and its implications on “today”

-Continue to work on the project

Day 4

- Address any questions, comments or concerns at the beginning of the class.

-Work through a MY NASA DATA lesson as a class. And discuss any implications the lesson we have done to date may have.

-Discuss more aspects of the reading assignment.

-BREAK

-Discuss any potential solutions/alternatives there may be for the coal fired electric plant.

-Work on project

Day 5

-Address any questions, comments or concerns at the beginning of the class that pertain to finishing up the project and the class.

-Go through one final MY NASA DATA lesson and discuss with the class as a whole.

-Finish up last minute items on the project if there are any

-BREAK

-Presentation of the group projects.

Required Reading:

· When Smoke Ran Like Water: Tales of Environmental Deception and the Battle Against Pollution, by Devra Davis.

-ISBN: 0465015220

· The Lorax, by Dr. Seuss. 

-ISBN: 0394823370
Day 1

Lesson Plan Title: Ethics, Air Pollution and Inquiry: A Unique Look using NASA data

to explore an Issue (I)

Concept / Topic To Teach: Environmental Science

General Goal(s):

As this will be the first day of the class I will introduce myself as well as have the students introduce themselves one at a time. This will be followed by a brief overview of what will go on during the week to include but not limited to reading assignments, project, MY NASA DATA, Surry coal power plant and class discussions. Lastly, I will make sure that the students have a good idea of the ultimate goal for the class.

Specific Objectives:

1. General introductions

2. Go over reading assignment (briefly)

3. Talk about the project

4. Go over MY NASA DATA and its use in the classroom and research

Required Materials:

Computer with Internet access, books and an open mind.

Anticipatory Set (Lead-In):

Have an icebreaker activity so that the students will have an idea who they will be working with and what they will be working on for the week.

Step-By-Step Procedures:

1. Attendance

2. Go over the course and what will be entailed in the week to come.

3. Introduce the culminating project that will be gone over on the last day of the class

4. Begin to go over and use the MY NASA DATA Live Access Server (lesson passid=59&61)

5. BREAK

6. Discuss some of the assigned reading

7. Talk about the Surry Coal Fired Electric Plant and get familiar with why it is being built (in relation to the class project.

Homework:

1. NONE (it is possible that there will be no homework for the week depending on how much the students get done on their project. The homework if any will be on a voluntary basis and project related.

Plan For Independent Practice:

Due to the amount of material that will be covered in the week, it might be necessary for the student to do some reading on his or her own to catch up if needed.

Closure (Reflect Anticipatory Set):

Inquire to see if there are any questions or concerns about the class and the content, make sure that what should be done for homework is clear to the students and finally leave a small time for general questions that might need to be addressed about other work in the class.

Assessment Based On Objectives:

As this class is designed around the idea of learning, the assessment will be the completion of the project. This project aims at having the students take unique looks at the proposed coal fired power plant is Surry VA. They will have the opportunity to look at several aspects of the power plant and its impact on the environment (now and then).

Adaptations (For Students With Learning Disabilities):

All of the students will be given the notes needed for the class (copy of the ppt presentations). If there are any learning disabled students that request written/typed notes they will most certainly be available. Any other accommodations that are needed will be adapted.

Possible Connections To Other Subjects:

After gaining a better understanding of how the environmental impact on the surrounding area, as well as other environmental issues, students will be able to translate those skills to better solve problems in most any subject area.
Investigating Seasonal Variability in NO2

Purpose: Students will examine data in several formats in order to determine the presence or absence of seasonal variability in tropospheric nitrogen dioxide (NO2) concentrations

Grade Level: 8 - 10

Estimated Time for Completing Activity: 50 minutes

Learning Outcomes:

Students will be able to understand the role NO2 plays in air quality 

Students will be able to understand the relationship between NO2 variability and seasonal changes 

Students will be able to make connections between graphically-represented and spatially represented data

National Standards:

Math: Representation

Science Content: A Science as Inquiry

Science Content: D Earth and Space Science

Science Content: F Science in Personal and Social Perspectives

AP Environmental Science Topics

Atmospheric circulation

Atmospheric structure

Formation of ozone

Measurement units

Seasons

Virginia Standards of Learning:

ES.1c: The student will plan and conduct investigations in which scales, diagrams, maps, charts, graphs, tables, and profiles are constructed and interpreted.

ES.12: The student will investigate and understand the origin and evolution of the atmosphere and the interrelationship of geologic processes, biologic processes, and human activities on its composition and dynamics.

Prerequisite

Familiarity with graphing variables in Microsoft Excel

Ability to examine and understand data presented in spatial and temporal formats

Tools

Microsoft Excel

Google Earth (for extensions)

Vocabulary:

air quality

atmospheric column

nadir

nitrogen oxide

number density

OMI

trace gas

troposphere

Lesson Links:

EPA Web site about NO2

Graph of NO2 vs. Ozone

EPA NOx website

NPS Article on nitrogen deposition

Population Density

Live Access Server

Understanding Scientific Units - Air Quality

Convert this Lesson into a PDF

Background:

For background information about NO2, please refer to the EPA website and the graph of NO2 in the Lesson Links. The dataset used in this lesson is monthly averages of NO2 as measured from NASA's EOS Aura spacecraft. NO2 is measured using the Ozone Monitoring Instrument (OMI). OMI is a nadir-pointing instrument that measures trace gases in a column of air directly below the spacecraft. NO2 concentrations are measured in number densities, or the amount of NO2 molecules found in a cubic centimeter of air. Alternately, units of parts per billion can be used, as in the graph at the top of the page. This tells how many NO2 molecules would be found in a sample containing a billion molecules of air. The OMI instrument measures the amount of NO2 in the entire vertical column of air below it, thus the units for OMI measurements are molecules per square centimeter (of the surface). See the units page for more explanation of this. Measurements of nitrogen dioxide (NO2) [in blue on graph] and ozone (O3) [in green] indicate rise and fall over a 48-hour period. Nitrogen dioxide participates in ozone formation, so after its concentrations peak, so do concentrations of ozone. Ozone concentrations peak during hours of maximum sunlight, around the middle of the day. (Graph courtesy William Brune,

Penn State Earth Systems Science Center)

Procedure:

Part I: Examining Seasonal variations in NO2

Obtaining NO2 data from the Live Access Server (LAS):

1. Access the Live Access Server (Advanced Edition)

2. Go to Atmosphere

3. Go to Air Quality

4. Go to Monthly Tropospheric Total Column NO2 (OMI)

5. Click Next

6. Under Select View, choose Longitude-Latitude map (xy)

7. Click in the upper latitude box and type 41 N

8. Click in the lower latitude box and type 36 N

9. Click in the left longitude box and type 90 W

10. Click in the right longitude box and type 82 W

11. If present, click the Go button to select these coordinates.

12. Click on the Compare Two tab on the left hand side.

13. Select Output: Adjacent Plots

14. Under select time for first variable, choose January 2007

15. Under select time for second variable, choose May 2007

To create graph, select the following :

1. Click Next

2. Save the plots as a file on your computer in a location easily accessible such as your Desktop.

3. Answer the Part I questions below before proceeding to Part II.

Part II: Graphing NO2 data in Excel

1. Return to the LAS page and click on the Single data set tab.

2. Under Select View choose Time series (t)

3. Under Select Output choose 'text file (ASCII)'

4. Enter the following location in the latitude and longitude box: 39 N, 86 W

5. If present, click the Go button to select these coordinates.

6. Under Select time range choose January 15 2006 to June 2007

7. Under ASCII file format, choose tab separated

8. Click next.

9. Save the ASCII file to your desktop.

10. Once the file is saved, import the NO2 file into Excel. For information on how to import data, please see the tools section

of the MY NASA DATA website.

11. Graph the time series NO2 data

Questions:

Part I Questions:

1. What observations can be made about the plots? Explain your observations.

2. Why do you think the plots for these two months look the way they do?

3. What seasons occur during these two months?

4. Given the differences in seasons, are the similarities what you expected?

5. Speculate why you think this location was chosen.

6. Return to the LAS page and under Select Output choose Difference Plot. Save this file to your desktop.

a. The difference plot subtracts one of the months from the other. Based on your observations of the original plots (for February and May) and the difference plot, which is subtracted from the other? Why?

b. Does the difference plot look like what you expected based on your observations in question 1? Explain your answer.

7. Predict how the data would behave if you were to graph a time series for a single location within this area.

Part II Questions:

1. Describe any patterns you observe in the graph. Based on your answer from Part I question 7, does the graph look like

what was predicted? If not, what was different?

2. List possible reasons why the graph appears the way it does from January 2006 to June 2007.

Extensions:

Investigate other factors that affect NO2 variability:

1. Compare the NO2 from this location with the NO2 from the Los Angeles area in CA. How do the plots compare? Are there any similarities or differences? Explain your reasoning.

2. Explore the relationship between NO2 and population density using the Population Density lesson link. What comparisons can be drawn between population densities and NO2 concentrations?

3. Predict what you think the NO2 concentrations for your area would be for spring and fall. Find the NO2 satellite data for your area and plot the time series data. Does the data agree with your predictions? Investigate possible causes for any discrepancies between your predictions and the data.

Lesson plan contributed by Brooke Carter, Greenbelt, Maryland

Correlation of Variables by Graphing

Purpose: To guide students to an understanding of the appearance

of graphed data, allowing them to determine how two parameters

are correlated to one another

Grade Level: 7 - 10

Estimated Time for Completing Activity: 50 minutes

Learning Outcomes:

Students will be able to determine if two variables are correlated by looking at the way they change over time.

Students will be able to determine if two variables are correlated by graphing one versus the other.

Students will be able to determine the type of relationship between variables by looking at a graph of one variable versus another.

National Standards:

Math: Data Analysis and Probability

Science Content: A Science as Inquiry

Virginia Standards of Learning:

A.5: The student will create and use tabular, symbolic, graphical, verbal, and physical representations to analyze a given set of data for the existence of a pattern, determine the domain and range of relations, and identify the relations that are functions.

A.16: The student will, given a set of data points, write an equation for a line of best fit and use the equation to make predictions.

ES.1c: The student will plan and conduct investigations in which scales, diagrams, maps, charts, graphs, tables, and

profiles are constructed and interpreted.

ES.2a: The student will demonstrate scientific reasoning and logic by analyzing how science explains and predicts the interactions and dynamics of complex Earth systems.

PS.4: The student will analyze scatter plots to identify and describe the relationship between two variables, using shape; strength of relationship; clusters; positive, negative, or no association; outliers; and influential points.

Appropriate technology will be used to generate scatter plots and identify outliers and influential points.

Prerequisite

Students should be familiar with a spreadsheet program and how it is used for graphing data.

Tools

Spreadsheet program

graph paper

clear ruler

pencils (colored or regular)

Vocabulary:

correlation

scatter plot

slope

time plot

variable

Lesson Links:

Powerpoint Introduction

Excel spreadsheet containing data for Handouts 1-3

Handouts 1 - 3

Handout 4 (LAS procedure)

Handouts 5 - 16

Live Access Server

How to Import Data into Excel

Convert this Lesson into a PDF

Background:

One way to determine if two different variables are related to one another is to graph the two variables against each other. For example, the type of pattern that appears when a scatter plot is examined can describe the relationship between the variables. In this exercise, the teacher and students will discuss some NASA satellite data sets, look at the graphs these data sets produce when plotted, and finally look at other variables to determine relationships. This can also provide an opportunity for predicting and testing hypotheses, an important step in the scientific process. It is important to realize that data do not often produce clean, neat graphs. Many times, the error or uncertainty in measurement will mean that the graphs generated will be quite messy. This will be the case in this activity. Students and teachers are encouraged to accept this messiness and to realize that the relationships may be much more complicated than simple linear relationships. For the purpose of this exploration, it will be sufficient to determine if there is any kind of relationship at all.

Procedure:

1. Examine Handouts 1, 2, and 3 found in the Lesson Links. Determine if the two variables or parameters shown in each time plot are related to one another. If there is some relationship, write a sentence or two describing the correlation between the two variables shown in each handout.

2. Open the Excel spreadsheet file found in the Lesson Links containing the information from the first three handouts. Use the Excel program to produce a graph of each of the three data sets, using Handout 4 in the Lesson Links as a guide. Note: as an alternative, use scaled graph paper to graph the points by hand. If this option is chosen, you may choose to reduce the number of points to be graphed for each plot.

3. Discuss the appearance of each graph. Write a sentence for each graph explaining whether there is a straight line with a positive slope, a straight line with a negative slope, or no line at all. Note: sometimes a relationship reaches a maximum or minimum value, at which time the slope suddenly changes, often to a horizontal or vertical line.

4. Use the MY NASA DATA Live Access Server to choose two more variables and produce a time series overlay plot of the two variables for a time period of approximately one full year (see instructions in Handout 4). Also produce a table of values (text) for the same variables. Note: as an alternative, chose two of the variables delineated in handouts 5-16 and use the two variables for steps 5 - 7 below.

5. Predict the appearance of the graph you would make comparing the two variables you have chosen.

6. Import the text values into a spreadsheet file and make a graph of one variable versus the other, either using the spreadsheet graphing functions or on a piece of graph paper.

7. Make a conclusion by writing a statement about the validity of your prediction about the appearance of the graph.

Questions:

1. If you have found a relationship between the two variables you have graphed, does this mean that there is a cause and effect relationship? If so, which parameter seems to drive the other?

2. If you have NOT found two variables that seem to be correlated, why do you think these parameters do not affect each other?

3. Can you make a prediction about what would happen if you increase one of the parameter values?

Extensions:

Develop an equation describing the relationship between two variables. Does this equation describe a known physical law?

Lesson plan contributed by Susan Batson, Pittsburgh, Pennsylvania

Questions for When Smoke Ran Like Water chapter 1:

Application
1. Davis shares that “it took fifty years of finding unmistakably higher levels of sickness and early death in smokers for us to reach the conclusion that cigarettes really are bad for you” (p. 21). What are there other examples of this long delay between knowledge and change in the modern world? Why does it take so long for people to change?
2. The experts studying Donora after the killer fog focused solely on the 20 people that died during that week. They did not consider the 50 additional deaths over the next two months nor the 6000 people who had been sick. They did not notice that the deaths aligned with the zinc factory plume. Why did they miss these seemingly obvious occurrences? How can people learn to better analyze a situation?
Analysis

1. With only one exception, the Donora Council (local government) were all employees of the mill. How do you think this influenced decision making? Are there similar examples in the contemporary world?
2. Using the “Reasoning About a Situation or Event” model, identify the different groups of stakeholders in Donora. Discuss each perspective.
Evaluation
1. A common argument for any industry is that “people have to eat” (p. 8). That is, “As long as the mills were working, the town was in business” (p. 8). How does this argument stand against industries that hurt people in some way, such as environmental damage? Is health a fair trade off for employment? What other common arguments have you heard to defend questionable practices? How well do these arguments defend the practice?
2. What constitutes proof? Is proof necessary for action? Is it always possible to have proof?
Creativity (Synthesis)
1. Davis discusses her family member’s deleterious health experiences caused by pollution. How do your family member’s experiences (health, career, or otherwise) affect your life? How do you expect these experiences to influence your future occupation(s)?
2. Create a cartoon to satirize the situation in Donora.

Day 2

Lesson Plan Title: Ethics, Air Pollution and Inquiry: A Unique Look using NASA data

to explore an Issue (II)

Concept / Topic To Teach: Environmental Science

General Goal(s):

In the second day of class we will be getting into the main content section of the course. This will include more in-depth discussion of the factors associated with the coal plant, issues brought up in the assigned reading as well as how to translate that knowledge to the project. We will be going over wind and its effect on air pollution. This will be partially done with our location in mind.

Specific Objectives:

1. Go over another MY NASA DATA lesson.

2. Talk about wind and it impact on pollution

3. Have student begin the project

4. Look at the reading assignment.

Required Materials:

Computer with Internet access, books and an open mind.

Anticipatory Set (Lead-In):

Go over any questions, comments or concerns of the class from the day/evening before.

Step-By-Step Procedures:

1. Attendance

2. Start with a MY NASA DATA lesson to add to the students’ ability to research real data and become more familiar with the server. The skills used in the lesson will help with the project. (lesson 48a no passed)

3. Go over more of the reading assignment and talk about how it relates to “today”.

4. BREAK

5. Go over any questions that the students might have at this point.

6. Talk about the wind and its affect on the air pollution. (Wind vector prediction)

7. Begin work on their project (last part of the day).

8. Take any last minute questions from the students.

Homework:

1. NONE (it is possible that there will be no homework for the week depending on how much the students get done on their project. The homework if any will be on a voluntary basis and project related.

Plan For Independent Practice:

Due to the amount of material that will be covered in the week, it might be necessary for the student to do some reading on his or her own to catch up if needed.

Closure (Reflect Anticipatory Set):

Inquire to see if there are any questions or concerns about the class and the content, make sure that what should be done for homework is clear to the students and finally leave a small time for general questions that might need to be addressed about other work in the class.

Assessment Based On Objectives:

As this class is designed around the idea of learning, the assessment will be the completion of the project. This project aims at having the students take unique looks at the proposed coal fired power plant is Surry VA. They will have the opportunity to look at several aspects of the power plant and its impact on the environment (now and then).

Adaptations (For Students With Learning Disabilities):

All of the students will be given the notes needed for the class (copy of the ppt presentations). If there are any learning disabled students that request written/typed notes they will most certainly be available. Any other accommodations that are needed will be adapted.

Possible Connections To Other Subjects:

After gaining a better understanding of how the environmental impact on the surrounding area, as well as other environmental issues, students will be able to translate those skills to better solve problems in most any subject area.

Carbon Monoxide and Population

Purpose: To investigate the Carbon Monoxide level at a fixed latitude to determine

if there is a relationship to population density.

Grade Level: 10

Estimated Time for Completing Activity: 80 minutes

Learning Outcomes:

To be able to download data sets and generate a graph.

To be able to find locations using the Earth's coordinate system.

To be able to determine a link between human activity and Carbon Monoxide level.

To be able to develop possible solutions to reducing Carbon Monoxide levels.

National Standards:

Geography: Environment and Society

Math: Connections

Math: Data Analysis and Probability

Science Content: D Earth and Space Science

AP Environmental Science Topics

Air pollutants

Carbon cycle

Ecosystem impacts on urbanization

Environmental risk analysis

Exponential growth of energy consumption

Fossil fuels

Global climate change

Latitude and longitude

Major air pollutants

Primary and secondary pollutants

Reducing climate change

Resource use as impacts of population growth

Virginia Standards of Learning:

ES.12: The student will investigate and understand the origin and evolution of the atmosphere and the interrelationship of geologic processes, biologic processes, and human activities on its composition and dynamics.

Prerequisite

Students should be familiar with Excel, including use of the chart wizard.

Students should be familiar with latitude and longitude.

Students should be familiar with air pollution.

Tools

Internet access

Excel or other graphing program

Map of North America with Latitude and Longitude, including major cities

Printer

Vocabulary:

carbon monoxide

dependent variable

fossil fuel

independent variable

population density

Lesson Links:

Importing data into an Excel spreadsheet tutorial

EPA - enter carbon monoxide in search box

Convert this Lesson into a PDF

Background:

Carbon monoxide, or CO, is a colorless, odorless gas that is formed when carbon in fuel is not burned completely. It is a component of motor vehicle exhaust, which contributes about 56 percent of all CO emissions nationwide. Higher levels of CO generally occur in areas with heavy traffic congestion. In cities, 85 to 95 percent of all CO emissions may come from motor vehicle exhaust. Other sources of CO emissions include industrial processes (such as metals processing and chemical manufacturing), residential wood burning, and natural sources such as forest fires.(www.epa.gov) Carbon monoxide is poisonous even to healthy people at high levels in the air. It can affect people with heart disease and affect the central nervous system. (www.epa.gov) Carbon monoxide also has an indirect effect on global climate change, and is a criteria pollutant. (www.mtpc.org)

Procedure:

1. Access the MY NASA DATA web page

2. Click Live Access to data, then click Live Access Server (Advanced Edition)

3. Select Atmosphere

4. Select Air Quality

5. Select Monthly Daylight Column Carbon Monoxide (MOPITT) and click on the word Next(in red on the right side of the page)

6. Using the drop down menu establish the variables for the data set:

a) Select view: Longitude line (x)

b) Select output: Text file (ASCII)

c) Select region: North America

d) Click on 'Next'

8. Open Excel and import the data set.

9. Create a graph of carbon monoxide vs. longitude, print a copy of your graph.

10. Complete questions.

Questions:

1. Look at your graph of Carbon Monoxide and longitude. Is there a relationship between the two variables? State evidence that supports your answer. Identify the dependent and independent variables.

2.Select four points on your graph, two points should represents peaks in CO and two should represent drops in CO. What type of population density is found at these locations (urban or rural)? Based on your knowledge of CO sources do the peaks and drops match your expectations? If yes explain why. If no, what may have caused this outcome?

3. Identify two ways to reduce CO emissions in your everyday life. Develop a public service announcement to educate people on reducing CO emissions.

Extensions:

1. Write a position paper that supports your opinion on President G.W. Bush's decision not to sign the Kyoto agreement.

2. Divide students into groups and assign each group a different REGION (all groups use the same latitude). Complete the same procedures as above, when completed all groups prepare a presentation of their findings. Students will then be able to compare population density and carbon monoxide globally.

Lesson plan contributed by Barbara Barker, Rochester, NY

Questions for When Smoke Ran Like Water chapter 2:

Application

1. “Denial is one of the strongest of human emotions” (p. 39). Apply this quote to the contemporary world.
Analysis

1. John Evelyn, friend of the king and member of the Royal Society, had the opportunity to help redesign London after the Great Fire of 1666. He wanted to move coal burning industries away from houses. His efforts failed as the “pressures to keep things as they have always been could be far more powerful that well-founded suggestions for improvement” (p. 39). Are there modern examples that fit this quote? How does the missed opportunity after the fire compare to these modern world examples?

2. You are likely to have at least heard of Jack the Ripper, who is believed to have murdered between 5 and 11 women in London in the late 1800s. The London fog of the same time period is believed to have killed thousands of people over the course of three centuries—with about 13,000 killed in a few months in late 1952 and early 1953 alone, but relatively few people know much about this. Why does the killer of less than a dozen receive immediate and lasting attention, but the killed smog that kills thousands remain relatively unknown?

Evaluation

1. Evaluate the statement, “Sooty buildings, dirty shirts, and the occasional death were understood to be the price of progress” (p. 54). What is progress? What is the value of a human life?
Creativity (Synthesis)

1. Read the passage that begins chapter 2 from Dickens’ (1865) Our Mutual Friend (p. 31). Borrowing words from Dickens as desired, write a poem based on his description of Dicken’s London OR write a paragraph in a similar style about the killer fog in Donora.
Day 3

Lesson Plan Title: Ethics, Air Pollution and Inquiry: A Unique Look using NASA data to explore an Issue (III)

Concept / Topic To Teach: Environmental Science

General Goal(s):

In the third day of class we will be getting into the main content section of the course. This will include introduction of more MY NASA DATA lessons that pertain to the course content as well as the project. In this particular class we will be talking about the Dr.Seuss’s book the “Lorax.” Much of the underlying ideas and themes in the book have direct translation to how things operate in today’s world.

Specific Objectives:

1. Go over another MY NASA DATA lesson

2. Class discussion, as a whole to make sure the MND lesson is understood prior to moving on.

3. Discuss the “Lorax”

4. Project work time

Required Materials:

Computer with Internet access, books and an open mind.

Anticipatory Set (Lead-In):

Go over any questions, comments or concerns of the class from the day/evening before.

Step-By-Step Procedures:

1. Attendance

2. Address any questions, comments or concerns at the beginning of the class

3. Go through a MY NASA DATA lesson. (lesson passed=18)

4. Discuss the lesson as a whole class, to make sure that every one is on the same page with the lesson and share some ideas.

5. BREAK

6. Watch the “Lorax”

7. Discuss the “Lorax” and its implications for today

8. Continue to work on the project

9. Take any final questions from the students

Homework:

1. NONE (it is possible that there will be no homework for the week depending on how much the students get done on their project. The homework if any will be on a voluntary basis and project related.

Plan For Independent Practice:

Due to the amount of material that will be covered in the week, it might be necessary for the student to do some reading on his or her own to catch up if needed.

Closure (Reflect Anticipatory Set):

Inquire to see if there are any questions or concerns about the class and the content, make sure that what should be done for homework is clear to the students and finally leave a small time for general questions that might need to be addressed about other work in the class.

Assessment Based On Objectives:

As this class is designed around the idea of learning, the assessment will be the completion of the project. This project aims at having the students take unique looks at the proposed coal fired power plant is Surry VA. They will have the opportunity to look at several aspects of the power plant and its impact on the environment (now and then).

Adaptations (For Students With Learning Disabilities):

All of the students will be given the notes needed for the class (copy of the ppt presentations). If there are any learning disabled students that request written/typed notes they will most certainly be available. Any other accommodations that are needed will be adapted.

Possible Connections To Other Subjects:

After gaining a better understanding of how the environmental impact on the surrounding area, as well as other environmental issues, students will be able to translate those skills to better solve problems in most any subject area.

Solar Cell Availability
Purpose: To determine areas of the country which are most likely to produce solar energy by analyzing differences in incoming solar radiation graphs.

Grade Level: 8 - 12

Estimated Time for Completing Activity: Two 45 minute class periods

Learning Outcomes:

Students will learn to use NASA Live Access Server (LAS) data 

Students will critically analyze overlay plots and how they compare to difference plots with data from NASA satellites

Students will determine the potential for solar panel use as it relates to geography

National Standards:

Math: Data Analysis and Probability

Science Content: D Earth and Space Science

Technology: Abilities for a Technological World

AP Environmental Science Topics

Atmospheric circulation

Solar electricity

Solar energy

Solar intensity and latitude

Virginia Standards of Learning:

ES.1b: The student will plan and conduct investigations in which technologies, including computers, probeware, and global positioning systems (GPS), are used to collect, analyze, and report data and to demonstrate concepts and simulate experimental conditions.

ES.1c: The student will plan and conduct investigations in which scales, diagrams, maps, charts, graphs, tables, and profiles are constructed and interpreted.

ES.7b: The student will investigate and understand the difference between renewable and nonrenewable resources.

Key concepts include advantages and disadvantages of various energy sources.

ES.13d: The student will investigate and understand that energy transfer between the sun and the Earth and its atmosphere drives weather and climate on Earth. Key concepts include weather phenomena and the factors that affect climate including radiation and convection.

Prerequisite

Be able to convert a latitude and longitude location into a city-state location 

An introduction to the Live Access Server and lesson vocabulary

Basic understanding of solar panel technology

Tools

Computer with Internet access

Students worksheet (in Lesson Links)

Vocabulary:

difference plot

overlay plot

solar radiation

SRB

Lesson Links:

Student Worksheet

Live Access Server

Teacher Guide

Extension link 1 (see answer on battery need)

Earth Observatory article on renewable energy resources

Extension link 2

Information about satellite orbits

What is your carbon footprint?

Earths Radiation Budget

Convert this Lesson into a PDF

Background:

Solar cells have varying amounts of effectiveness depending on factors such as latitude and cloud coverage. For example, locations with more cloud coverage will produce less solar energy. Sheridan, Wyoming has a fair number of solar cells on homes and businesses, however effectiveness of these solar panels changes throughout the year. By comparing the monthly averages of surface downward radiation in various locations around the United States, students can analyze areas that would be more or less beneficial to having solar panels per month. This lesson will introduce students to difference plots and how they can analyze such information. The solar energy data used in this lesson is gathered from various polar orbiting and geostationary weather satellites, including Geostationary Operational Environmental Satellite (GOES) and Polar Operational Environmental Satellite (POES). The Monthly Surface All-sky Short Wave Downward Flux data is compiled by the Surface Radiation Budget (SRB) project. For this data, the satellite measures the rate of transfer of solar energy (measured in watts) per unit area (measured in square meters or m2) as the radiation is reaching the surface of the Earth. More solar energy that reaches the surface will provide more electrical energy for the solar cell.

Procedure:

Using the student worksheet, students will explore the LAS data on a journey around the United States to determine the solar radiation available for use with a solar cell. Each student will follow two example problems comparing Sheridan, Wyoming to a higher latitude location and a lower latitude location. They will create both an overlay graph of the areas as well as a difference graph. When finished with the example projects, each student then explores parts of the United States in which they want to live, using solar energy to power their home. As a requirement, each student must live part of the year in Sheridan, and can live up to four locations throughout the year. Through graphic analysis, students must identify locations that will produce enough solar radiation to meet their living requirements.

Questions:

Questions from Student Worksheet:

1. Can you differentiate between an overlay plot and a difference plot?

2. Explain a problem with overlay plots in this activity.

3. List at least two factors that contribute to a higher solar energy level in an area.

4. Create a plan describing where you will live each month of the year.

5. Determine one place you would like to live, but cannot due to low solar radiation.

Extensions:

1. Calculate average energy needs for your lifestyle using Extension link 1: 'Northwest Energy Storage - Alternative Energy Solutions'.

2. Determine the number of solar cells needed for your home using Extension link 2: 'How to Size a Grid-Connected Solar Electric System'.

Lesson plan contributed by Teri Rowland, Sheridan, Wyoming

Questions for When Smoke Ran Like Water chapter 3:

Application

1. Yendell Henderson developed a gas mask for the army during World War I and insisted on being the first to test it. Would you be willing to apply yourself in this manner? In what sort of cases and under what circumstances?

2. Small amounts add up. Ethyl Corporation made 3 cents per gallon of gasoline sold. Research on the Internet to find how many gallons of gasoline were sold between 1930 and 1980. Determine how much money could amount from 3 cents per gallon. Identify the irony inherent in their argument that small amounts of lead in gasoline would not matter.

Analysis

1. Should businesses be able to buy and close their competitors (for example, GM et al. buying light rail to shut it down, pp. 58-59)? Why or why not? Give examples to support your view.

2. History repeats itself. The dangers of lead were well-known in the 1920s, but leaded gasoline made its way into the 1980s. What allowed this to occur?

Evaluation

1. What is the purpose of government? Where does that purpose come between safety and economics?

2. In 1921, “virtually every city in with more than 2500 people had its own electric rail system. Nine out of every ten trips by vehicle were taken by streetcar” (p. 58). What are the comparative advantages and disadvantages of such a system to the majority of people having their own cars in the present day? Pollution? Young and old? Individual freedom? 

Creativity (Synthesis) 
The year is 1975. With evidence from the book, take the role of a scientist and write a letter to a state government official to convince them to draft a law to ban leaded gasoline.
Questions for The Lorax:

Application:

How could this story be applied to our present environmental situation?

Analysis:

Compare the Once-ler with a real person or company in When Smoke Ran Like Fire. Particularly, consider this ethic expressed by the Once-ler:
“I, the Once-ler, felt sad

as I watched them all go.

BUT …

business is business!

And business must grow”

Evaluation:

Do you think the solution in the Lorax is applicable to the real world? Explain your reasoning.

Creativity (synthesis):
1. Pick a specific industry from When Smoke Ran Like Fire. Devise a solution by which they can make a profit, keep employees working, and help or do no harm to the environment.

2. Write your own children’s story with an environmental theme.

Day 4

Lesson Plan Title: Ethics, Air Pollution and Inquiry: A Unique Look using NASA data

to explore an Issue (IV)

Concept / Topic To Teach: Environmental Science

General Goal(s):

On the fourth day of class we will be taking a look at possible solutions to the problems associated with air pollution. It is important to understand that while there are problems caused by air pollution, some can be resolved by taking action early on. The class will also be working on their projects and hopefully bringing them to a close to share with the rest of the class on the last day.

Specific Objectives:

1. Go over another MY NASA DATA lesson (lesson passed=60)

2. Take a look at pollution remediation and preventative measures.

3. Look at possible alternatives to coal power plants (if money were an option if money were not an option)

4. Project work time

Required Materials:

Computer with Internet access, books and an open mind.

Anticipatory Set (Lead-In):

Go over any questions, comments or concerns of the class from the day/evening before.

Step-By-Step Procedures:

1. Attendance

2. Address any questions, comments or concerns at the beginning of the class

3. Go through a MY NASA DATA lesson. (lesson passid=60)

4. Discuss the lesson as a whole class, to make sure that every one is on the same

page with the lesson and share some ideas.

5. Discuss more aspects of the reading assignment.

6. BREAK

7. Discuss any potential solutions/alternatives there may be for the coal fired electric plant.

8. Work on project

Homework:

1. NONE (it is possible that there will be no homework for the week depending on how much the students get done on their project. The homework if any will be on a voluntary basis and project related.

Plan For Independent Practice:

Due to the amount of material that will be covered in the week, it might be necessary for the student to do some reading on his or her own to catch up if needed.

Closure (Reflect Anticipatory Set):

Inquire to see if there are any questions or concerns about the class and the content, make sure that what should be done for homework is clear to the students and finally leave a small time for general questions that might need to be addressed about other work in the class.

Assessment Based On Objectives:

As this class is designed around the idea of learning, the assessment will be the completion of the project. This project aims at having the students take unique looks at the proposed coal fired power plant is Surry VA. They will have the opportunity to look at several aspects of the power plant and its impact on the environment (now and then).

Adaptations (For Students With Learning Disabilities):

All of the students will be given the notes needed for the class (copy of the ppt presentations). If there are any learning disabled students that request written/typed notes they will most certainly be available. Any other accommodations that are needed will be adapted.

Possible Connections To Other Subjects:

After gaining a better understanding of how the environmental impact on the surrounding area, as well as other environmental issues, students will be able to translate those skills to better solve problems in most any subject area.

Creating and Analyzing Graphs of Tropospheric Ozone

Purpose: Students will create and analyze graphs using archived atmospheric data to compare the ozone levels of selected regions around the world.

Grade Level: 7 - 12

Estimated Time for Completing Activity: 1 to 2 45- 50 minute class period(s)

Learning Outcomes:

Students will be able to locate and identify geographical regions using latitude and longitude.

Students will be able to graph archived ozone data from the Live Access Server 

Students will be able to analyze graphs to compare ozone levels for selected geographical regions.

National Standards:

Geography: Places and Regions

Science Content: A Science as Inquiry

Science Content: D Earth and Space Science

AP Environmental Science Topics

Air pollution

Atmospheric circulation

Causes and effects of ozone depletion

Primary and secondary sources of pollution

Strategies for reducing ozone depletion

Virginia Standards of Learning:

ES.1b: The student will plan and conduct investigations in which technologies, including computers, probeware, and global positioning systems (GPS), are used to collect, analyze, and report data and to demonstrate concepts and simulate experimental conditions.

ES.1c: The student will plan and conduct investigations in which scales, diagrams, maps, charts, graphs, tables, and profiles are constructed and interpreted.

ES.3d: The student will investigate and understand how to read and interpret maps, globes, models, charts, and imagery. Key concepts include location by latitude and longitude and topographic profiles.

PS.1: The student will plan and conduct investigations in which b) length, mass, volume, density, temperature, weight, and force are accurately measured and reported using metric units (SI-International System of Units); h) data tables showing the independent and dependent variables, derived quantities, and the number of trials are constructed and interpreted; i)data tables for descriptive statistics showing specific measures of central tendency, the range of the data set, and the number of repeated trials are constructed and interpreted; j) frequency distributions, scattergrams, line plots, and histograms are constructed and interpreted; and k) valid conclusions are made after analyzing data.

PS.2: The student will investigate and understand the basic nature of matter.

Sci6.6: The student will investigate and understand the properties of air and the structure and dynamics of the Earth's atmosphere.

Prerequisite

Familiarity with accessing websites on the Internet

Familiarity with using longitude and latitude

Familiarity with at least one method of graphing data

Tools

Computer with internet access

Graph paper or access to a computer graphing program

Vocabulary:

atmospheric column

dobson unit

ozone

stratosphere

troposphere

Lesson Links:

Convert this Lesson into a PDF

Background:

Ozone levels in the troposphere are an indicator of the quality of air. There is 'good' ozone and 'bad' ozone. The 'good' ozone, in the stratosphere, is what protects us from harmful UV rays reaching the Earth's surface. It is the layer of ozone in the troposphere, the 'bad' ozone, that we will be studying. This layer of ozone is an important greenhouse gas. It has a huge impact on both our crop production and health, and is considered a polluting factor.

Procedure:

To begin, enter the MY NASA DATA homepage. Click on Data Access, then on the Live Access Server (Advanced Edition).

Click on the Atmosphere link and then click on the Air Quality link. Check the box by the Monthly Tropospheric Ozone

Residual (TOR) and then click next.

You are now at a point where you will set parameters. First of all, choose 'Time series (t)' from the 'Select view' menu. 'Select output' should then default to 'Line plot'. Set the starting date to 1 January 1999 and leave the ending dates the same. You now have two choices for how to proceed:

Choice 1

Enter one set of latitude-longitude numbers from below. Click next. A line graph will be produced.

Choice 2

Enter one set of latitude-longitude numbers from below. Set 'Select output' to 'table of values (text)'. This will give you a list of data points. This list can either be downloaded to a graphing program, such as Excel, or can be graphed by hand on graph paper.

Once you have decided on a choice of graph production, repeat the procedure for each of these 4 locations.

Set 1 34 N 118.5 W

Set 2 34.2 S 58.3 W

Set 3 6.1 S 106.5 E

Set 4 1.0 S 15.0 E

Questions:

1. Analyze each graph.

a. On a world map find the latitude-longitude region of each graph. Where is it?

b. For each location, what could be the cause of the ozone levels indicated? Do some research about that area, if needed.

2. Examine each graph individually.

a. Why might the ozone levels vary by month?

b. Why might the changes observed from year to year be apparent?

3. Compare the four graphs. Note differences between the graphs at different times

Extensions:

All four sets of latitude-longitude pairs are for regions that are over land. Pick a region that is in the middle of an ocean and compare the ozone levels there to those in your four graphs. Draw some conclusions about the sources of ozone in the troposphere. Repeat this step for several ocean basins. Are your results consistent in each case? Are they consistent with the ozone sources you have identified?

Lesson plan contributed by Kelen K. Panec, Cedar Falls, IA

Questions for When Smoke Ran Like Water chapter 4:

Application

1. As with the case of Richard Nixon (p. 90), there is often a gap between what people say they believe and what they actually do. Apply this to your life. Are there things that you do that are not in line with what you say or want to do, environmentally or otherwise?
Analysis

1. Discuss the meaning of “Reviled when it stepped into private lives, the federal government was widely viewed as the only force that could prevent further degradation of the environment” (p. 94). As then, today there is much debate over the role of the federal government. What should federal government be responsible for doing? What should it not do?
2. On pages 102-103, Davis discusses pollution and human health in terms of economics. What is the value of clean air, water, and soil? What is the value of a human life? Can you think of an economic system that accounts for these things? Davis discusses our current economics model on page 102.
Evaluation

1. Throughout the book, people asking questions are challenged. Davis suggests that “If you don’t want to know the answer, just don’t ask the question” (p. 109). How does this apply to government and business? Is it ever better not to know?
Creativity (Synthesis)

1. Take the role of a new CEO of a major corporation in an industry of your choice. Before you became CEO, the corporation had been embattled for many years because some aspect of your manufacturing has been suspected of creating pollution that is making people sick. You would like to change this, but must continue making money for the corporation to keep your job. Write a speech in which you try to convince you stockholders of needed changes.
Day 5

Lesson Plan Title: Ethics, Air Pollution and Inquiry: A Unique Look using NASA data to explore an Issue (V)

Concept / Topic To Teach: Environmental Science

General Goal(s):

On the fifth day of class we will take some last minute looks at the air pollution and coal fired power plant issue. There will also be time for the students to make some final adjustments to their presentations and receive help from the instructor on them. Lastly the students will present their findings.

Specific Objectives:

1. Look back over what we have learned the past 4 days

2. Fix any issues student might me having with the projects

3. Project work time

4. Present findings to the rest of the class.

Required Materials:

Computer with Internet access, books and an open mind.

Anticipatory Set (Lead-In):

Go over any questions, comments or concerns of the class from the day/evening before.

Step-By-Step Procedures:

1. Attendance

2. Address any questions, comments or concerns at the beginning of the class

3. Go over material we have learned the past few days

4. BREAK

5. Work on any last minute issued with presentations

6. Present findings

Homework:

1. NONE (it is possible that there will be no homework for the week depending on how much the students get done on their project. The homework if any will be on a voluntary basis and project related.

Plan For Independent Practice:

Due to the amount of material that will be covered in the week, it might be necessary for the student to do some reading on his or her own to catch up if needed.

Closure (Reflect Anticipatory Set):

Inquire to see if there are any questions or concerns about the class and the content, make sure that what should be done for homework is clear to the students and finally leave a small time for general questions that might need to be addressed about other work in the class.

Assessment Based On Objectives:

As this class is designed around the idea of learning, the assessment will be the completion of the project. This project aims at having the students take unique looks at the proposed coal fired power plant is Surry VA. They will have the opportunity to look at several aspects of the power plant and its impact on the environment (now and then).

Adaptations (For Students With Learning Disabilities):

All of the students will be given the notes needed for the class (copy of the ppt presentations). If there are any learning disabled students that request written/typed notes they will most certainly be available. Any other accommodations that are needed will be adapted.

Possible Connections To Other Subjects:

After gaining a better understanding of how the environmental impact on the surrounding area, as well as other environmental issues, students will be able to translate those skills to better solve problems in most any subject area.

Questions for When Smoke Ran Like Water chapters 5 and 6 (given the time constraints of the class, chapters 7-10 could not be accommodated):

Application

1. Science in the real world provides evidence, but rarely proof. Thus the label “junk science” is easy to use in media and political attacks on studies. How could this problem be solved? (Consider p. 151).

Analysis

1. “Who decides what information should be looked at in order to determine whether a given compound or process should be considered a hazard?” “Who controls what research gets funded, how it gets looked at, by whom, and how much money will be spent to gather new information?” (p. 123) In what ways do these choices matter?
Evaluation

1. “What types of evidence are most important?” (p. 123)
2. We often hear bickering between Democrats and Republicans. Evaluate how the two parties worked together on the issue of leaded gasoline. (See p. 129-133)
3. The shocking breast cancer awareness  New York Times Magazine cover described on page 166 garnered much attention. Was it appropriate? Explain your judgment.
Creativity (Synthesis)

1. Imagine that you are the parent of a child who has brain damage due to lead poisoning. Write a letter to the EPA or Ethyl Corporation about your situation.
2. 
Systems Model
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Reasoning About a Situation or Event
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Paul’s Reasoning Wheel
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Paul’s Reasoning Wheel
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Assumptions     What assumptions about human life  emerge related to this issue?   What  assumptions might major  stakeholders in this issue hold?  Why  do you think this?  

Point of View   From what perspective do you  approach the issue?  What interest  groups or stakeholders may have  different points of view on the topic?    What might their viewpoints be?  

Implications/Consequences     What are the implications of this  issue for society?  

Evidence/Data     Research the issue.  What was the  purpose of the research?  What future  research is planned in this area?  What  are the argume nts that stakeholder  groups give for and against the issue?  

Issue/Problem     What is the central  issue?  Should  ___________   be permitted?  

Purpose/Goal     What is the purpose of discussing  this topic in today’s society?  

Inferences   After gathering data about the issue, describe what it involves.  Discuss  and  evaluate the arguments for and against it.  On what  are the  stakeholders’ arguments based?  Have you changed your position after  hearing the arguments and reading the facts?      

Concepts/Ideas     How can a scientific  system be  productive or dysfunctional?  Is this  evident in the research about the  issue?  Discuss past conflicts  between the scientific world and a  political system.   
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Could you elaborate further on your
hypothesis (or idea)?

Could you give me a more detailed explanation
of the phenomenon you have in mind?

How could we check on those data?
How could we verify or test that theory?

Could you be more specific?

Could you give me more details on
the phenomenon?

Could you be more exact as to how the
mechanism takes place?

How do those data relate to the problem?
How do they bear on the question?

What factors make this a difficult scieftific problem?
What are some of the complexities we must consider?

Do we need to look at this from another perspective?
Do we need to consider another point of view?
Do we need to look at this‘in other ways?

Are all the data consistent with each other?
Are these two theories consistent?
Is this implied by the data we have?

Js.this the central idea to focus on?
Which set of data is most important?

Do | have a vested interest in this issue which keeps
me from looking at it objectively? .
Am | misrepresenting a view with which | disagree?
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Robin’s Wheel of Problem-based Learning
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Broad Questions  Testable questions (lead to investigations)

How do plants grow?

What amount of water is best to grow tomatoes? or 

What type of soil is best to grow petunias? or What 

amount of sunlight is best to grow daffodils?

What makes something sink or float?

How well do different materials sink or float in 

water?

How do rockets work?

How does changing the shape of a rocket’s fins 

change its flight?

How does the sun heat up water?

Does the sun heat salt water and fresh water at the 

same rate?

What happens when something freezes? Do different liquids freeze at the same rate?

What makes cars move?

How does the surface on which a car moves affect 

how fast it goes?

How do batteries work? Which type of battery lasts the longest?

What makes a magnet attract things?

Does temperature have an effect on a magnet’s 

strength?

Why does ice melt? What is the best insulator to keep ice from melting?

Asking Important Scientific Questions 

What is a Testable Question? 

http://school.discoveryeducation.com/sciencefaircentral/Getting-Started/Investigation.html#simple


Web resources

· The Lorax Video: http://video.google.com/videoplay?docid=6650219631867189375&ei=iiKVS_-MIouMqwKMk4TUAg&q=the+lorax&hl=en#
· Article: Residents rally against coal-fired energy plant in Surry - http://hamptonroads.com/2009/11/residents-rally-against-coalfired-energy-plant-meeting
· Article: Bacon's Rebellion - http://baconsrebellion.blogspot.com/2009/06/surrys-huge-coal-fired-plant.html
· Article: Coal Plant In Surry Is A 'Code Black' Alert Here - http://articles.dailypress.com/2009-06-07/news/0906060045_1_coal-burning-coal-fired-power-power-plants
· Article: Surry Co. coal-fired power plant debate - http://www.wavy.com/dpp/news/local_news/local_wavy_surry_county_debate_over_coal_fired_power_plant_20091014
· Article: Surry County Plant - http://www.sourcewatch.org/index.php?title=Surry_County_Plant
· Article: Coal plant proposed in Surry - http://www.tidewaternews.com/news/2009/feb/04/coal-plant-proposed-surry/
· Article: Dendron coal-fired energy plant zoning approved - http://www.allbusiness.com/government/government-bodies-offices-regional/13849042-1.html
· Article: 'No coal is clean coal,' opponents of Surry plant declare - http://hamptonroads.com/2009/05/no-coal-clean-coal-opponents-surry-plant-declare
· Gen info: Coal-Fired Power Plant - http://www.tva.gov/power/coalart.htm
· Gen info: Coal  Fired Power Generation - http://www.rst2.edu/ties/acidrain/IEcoal/how.htm
· Article/info: Water Polluters Near You: Coal-Fired Power Plants - http://projects.nytimes.com/toxic-waters/polluters/power-plants
· Article: Cleansing the Air at the Expense of Waterways - http://www.nytimes.com/2009/10/13/us/13water.html?_r=2
· Article: The cons: Surry County coal plant - http://www2.timesdispatch.com/rtd/news/state_regional/article/COAL17_20090516-210804/268196/
· Article: Surry County coal plant will leave Virginia in the dust, and fly ash - http://www.flathatnews.com/content/69771/surry-county-coal-plant-will-leave-virginia-dust-and-fly-ash
· Article: Tennessee Ash Flood Larger Than Initial Estimate - http://www.nytimes.com/2008/12/27/us/27sludge.html?_r=1
· Article: CBF Report Finds Surry Coal-Fired Power Plant Would Increase Mercury, Nitrogen Pollution Across Virginia - http://www.cbf.org/Page.aspx?pid=1449
· Article: Tiny Virginia Town Approves Giant Coal-Fired Power Plant - http://www.ens-newswire.com/ens/feb2010/2010-02-02-092.html
· Article: STUDY BLASTS GROWING USE OF COAL-FIRED POWER PLANTS - http://healthandenergy.com/coal.htm
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these views?
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Reasoning in Science


Adapt to Grade Level













































Point of View




From what perspective do you approach the issue?  What interest groups or stakeholders may have different points of view on the topic?  What might their viewpoints be?









Purpose/Goal









What is the purpose of discussing this topic in today’s society?









Evidence/Data









Research the issue.  What was the purpose of the research?  What future research is planned in this area?  What are the arguments that stakeholder groups give for and against the issue?









Implications/Consequences









What are the implications of this issue for society?









Issue/Problem









What is the central issue?  Should ___________




be permitted?









Concepts/Ideas









How can a scientific system be productive or dysfunctional?  Is this evident in the research about the issue?  Discuss past conflicts between the scientific world and a political system. 









Inferences




After gathering data about the issue, describe what it involves.  Discuss and evaluate the arguments for and against it.  On what are the stakeholders’ arguments based?  Have you changed your position after hearing the arguments and reading the facts?



















Assumptions









What assumptions about human life emerge related to this issue?  What assumptions might major stakeholders in this issue hold?  Why do you think this?
















Reasoning in Science   Adapt to Grade Level                                                                                        


Assumptions     What assumptions about human life  emerge related to this issue?   What  assumptions might major  stakeholders in this issue hold?  Why  do you think this?  


Point of View   From what perspective do you  approach the issue?  What interest  groups or stakeholders may have  different points of view on the topic?    What might their viewpoints be?  


Implications/Consequences     What are the implications of this  issue for society?  


Evidence/Data     Research the issue.  What was the  purpose of the research?  What future  research is planned in this area?  What  are the argume nts that stakeholder  groups give for and against the issue?  


Issue/Problem     What is the central  issue?  Should  ___________   be permitted?  


Purpose/Goal     What is the purpose of discussing  this topic in today’s society?  


Inferences   After gathering data about the issue, describe what it involves.  Discuss  and  evaluate the arguments for and against it.  On what  are the  stakeholders’ arguments based?  Have you changed your position after  hearing the arguments and reading the facts?      


Concepts/Ideas     How can a scientific  system be  productive or dysfunctional?  Is this  evident in the research about the  issue?  Discuss past conflicts  between the scientific world and a  political system.   
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		Decide on the best way to communicate findings and recommendations



Center for Gifted Education                        College of William and May

		Learn about the problem

		Assume roles

		Define stakeholders



		Use varied approaches



		Select specific inquiry questions.

		Use methodology of discipline.

		Collect data.



		Organize and analyze data



		Prepare final product



		Identify what you know







State the Problem

Develop

Need-to-Know

 Board

Conduct Information Quest

Conduct  specific Investigations

Review and Summarize Findings

Communicate Problem Resolution 

Problem

Based 

Learning

		Develop a plan to find information and current research



		Identify what you need to know



		Use multiple data sources



		Redefine the problem



		Make inferences



		Draw conclusions



		Identify a solution/resolution



Wheel of Problem Based Learning



Robbins, 2008
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Asking Important Scientific Questions 

What is a Testable Question? 

http://school.discoveryeducation.com/sciencefaircentral/Getting-Started/Investigation.html#simple

		Easy Testable Questions (recommended for elementary level)

		Broad Questions 		Testable questions (lead to investigations)

		How do plants grow?		What amount of water is best to grow tomatoes? or What type of soil is best to grow petunias? or What amount of sunlight is best to grow daffodils?

		What makes something sink or float?		How well do different materials sink or float in water?

		How do rockets work?		How does changing the shape of a rocket’s fins change its flight?

		How does the sun heat up water?		Does the sun heat salt water and fresh water at the same rate?

		What happens when something freezes?		Do different liquids freeze at the same rate?

		What makes cars move?		How does the surface on which a car moves affect how fast it goes?

		How do batteries work?		Which type of battery lasts the longest?

		What makes a magnet attract things?		Does temperature have an effect on a magnet’s strength?

		Why does ice melt?		What is the best insulator to keep ice from melting?
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Elements of Reasoning

-- Paul, 1992

Issue/

Problem

Evidence/

Data

Point of 

View

Implications/

Consequences

Inferences

Concepts/

Ideas

Purpose/

Goal

Assumptions

Center for Gifted Education

The College of William and Mary, 2009
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Question Asking with the 

Need to Know Board

Center for Gifted Education, The College of William and Mary, 2009

		What do we know?

Prior knowledge and observation		What do we need to know?

Questions		How can we find out?

Observation

Research

Experimental design		What have we learned?

Conclusion






























