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Associated Business: 

Instructional Component Used: Data analysis

Grade Level: 7th or 8th Grade

Content (what is taught): 

· Data will given on a variety of characteristics plus some survey data concerning wind generator farms

· Data will be used to determine which community will get a wind farm

Context (how it is taught):

· Acting as a particular community, students will take a survey on various aspects of potential energy produced from wind farms.
· After the survey is completed, additional information will be given to small groups within each class to determine where a wind farm will be placed.
· Students act as the committee deciding on the location of an operational wind farm.

Activity Description:

Students will be given a survey on attitudes concerning electrical production from a wind turbine farm.  After the survey has been administered, the class will split into groups of 3 or 4 to determine where the next wind farm will be in the state.  Additional data that will be given to each group includes the proximity of the nearest transmission line, average wind speed of each prospective location at different heights, the need for power, average value of the land to put the wind farm on, accessibility of the local labor force (unemployment), and environmental issues. 

Standards:

Science: SB3, SD1, SE2
Technology: TA4, TB4, TD3
Engineering: EC1, EE2, EE5
Math: ME1, ME2, ME3
Materials List:

· Handouts

Asking Questions: So You Want a Wind Farm, Eh?
Summary: Students will explore electricity and the production of electricity by listing production methods and pros/cons of each.
Outline: 

· Students will list methods of producing electricity.

· Students will list pros/cons of each.

· Students will think about what method might be the best in their area.
Activity:  The teacher should open the discussion by asking for possible methods of producing electricity.  As the list is generated, the class should state what they think are the pros and cons of each method.  These should be recorded on a whiteboard.  When the list is complete, ask students what they think are the viable methods that were listed for their LOCAL area.  Some questions to guide the discussion are given below.  
	Questions
	Answers

	What are some different ways to produce electricity?
	Coal fired, hydroelectric, nuclear, natural gas, wind. 

	Which ways of producing electricity are renewable?
	Hydroelectric, wind.

	Which ways of producing electricity are “clean”?
	Hydroelectric, wind, nuclear.

	How does a power district decide where to locate a wind farm of generators?
	A variety of factors (wind speed, transmission lines, need for power, unemployment rate, willing land owners, etc.)

	What are the pros and cons of producing electricity from wind generators?
	P:  Renewable, fairly silent, no pollutants

C:  Not always constant, expensive, eyesores

	Can you put wind generators anywhere?
	Must take into account population and the environment (wetlands, animals, plants,  etc.)
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Exploring Concepts: So You Want a Wind Farm, Eh?
Summary:  A survey on attitudes toward wind power will be given and analyzed.
Outline: 

· Students will take a survey on attitudes towards wind power.

· Students work in groups to find the mean of each category on the survey.

· The data will be analyzed to see if there are any trends or things that stand out as interesting.

Activity: Students in each of several different sections of the same grade are given a survey on attitudes concerning electrical production from a wind turbine farm  (see attached file: M061_SHINE_So_You_Like_Wind_Farm-E-Survey.doc).  The data will be compiled and the mean for each question should be calculated and recorded.  After calculations are complete, the data should be analyzed to see if there are any trends.  

Attachments: 
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Survey: M061_SHINE_So_You_Like_Wind_Farm-E-Survey.doc

Instructing Concepts: So You Want a Wind Farm, Eh?
Data Analysis

Data analysis is the process of collecting, analyzing, modeling data, and making predictions.  The reasons for this process are many but typically the most important are: 1) to find useful information, 2) to make predictions about possible outcomes, and 3) to support and provide evidence for the decision making process.  

Data Collection:  The process can start with the collection of data using any number of strategies.  The data collection might take the form of an experiment where you conduct trials in which you measure the effect of one variable on another by controlling all other possible variables.  The collection might be a survey of something by sampling to gather information.  It is important that the survey be unbiased, random, and representative of the group you are sampling.   Data can be present without going out to collect something new.  In the business world it could be historic sales, production, or costs.  In academia, it can be test scores.  In engineering, data is collected on production processes, historical usage or environmental factors, and stress or strength measurements. Data is everywhere and often the problem is not finding data but limiting it to what you are looking to study.

Data Analysis:  The analysis of the data that was collected is a critical step.  Here you are carefully looking at the data that was collected.  It could be in a spreadsheet or other computer application that can organize the data.  You probably will want to graph the data because trends are easier to see from a picture.  This step is really about identifying trends that might be present.  It is possible that there isn’t a strong trend present in the data.  If there is not a trend it is not necessarily bad.  It just means that the variables are not related.  

Mathematical Modeling:  Modeling the data that was collected and analyzed is where the mathematics occurs in this process.  You can use a graphing calculator, computer spreadsheet or other specialized computer application to generate an equation that represents the data.  These uses of technology will also provide statistical measurements like variance and correlation that can help you understand the effectiveness of your equation (model).

Reporting:  The final step in this process is to report the data and model that represent it and to make predictions using the model to support decisions.  If you have a model that statistically represents the data accurately it should be possible to make fairly reliable predictions.  You can present the results in printed form, graphically, or a combination of both.  You can show your prediction by showing an extrapolation using your model and present that information as support for a decision.  You need to be cautioned that any predictions that are made are only that, a prediction.  If the trend changes, your prediction will not be correct.  The process of data analysis is a tool to make an educated guess about the future not a guarantee that your prediction will come true.
Organizing Learning: So You Want a Wind Farm, Eh?
Summary:  Previously collected data will be further analyzed using a “formula” that creates a wind turbine rating for each surveyed community.  After the ratings are calculated, a decision will be made about which community will receive the wind turbines and why.
Outline:

· The teacher gives the formula to calculate “Wind Turbine Rating”

· “Wind Turbine Ratings” are calculated and recorded

· Decisions are made about the location of a wind turbine

· Results are reported

Activity:  The teacher will provide students with a “formula” that can be used to calculate the desirability of wind turbines being place in a community.  The formula takes into account community attitudes, proximity of the nearest transmission line, average wind speed, power need, average value of the land, accessibility of the local labor force (unemployment), and environmental issues.  NOTE: The formula is contrived by the teacher to show that all these variables affect a decision such as this.  Real formulas might exist for making this decision, but typically this type of decision is much more difficult to make than just choosing the best value that comes out of a formula.  A sample formula and community data can be found in the attached file: M061_SHINE_So_You_Like_Wind_Farm-O-data.doc

After discussion, the formula will be shown on the board or projection screen.  A final “Wind Turbine Rating” will be arrived at and the community with the largest rating will receive the contract for the wind-generating farm.  Discussions will center around whether the largest rating is always going to be the best decision on location and how data can affect a decision like this.  Finally, the results will be reported using data to justify the decision that was formulated.

Attachments: 
Formula and Community Data:  M061_SHINE_So_You_Like_Wind_Farm-O-data.doc


Understanding Learning: So You Want a Wind Farm, Eh?
Summary: Students will be assessed on their understanding of data analysis.
Outline: 

· Formative assessment of data analysis

· Summative assessment of data analysis
Activity:  Students will be assessed on their understanding by writing about data analysis and answering questions related to their experience.

Formative Assessment

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

1) Why was a survey taken on attitudes toward wind farms?

2) Why are so many pieces of data needed for input into the decision of where a wind farm is located?

Summative Assessment

Students can answer the following writing prompt:
1) What type of data must be considered when trying to make a decision about where to place a wind turbine?

2) How can data be utilized to make decisions about placing potentially sensitive installations like a wind turbine, a hog confinement lot, etc?

Students can answer questions about data that related to their experience in the lesson.

1) Should some factors (like proximity to the nearest transmission line) have a higher or lower value in the formula? Justify your reasoning using thoughts about data.

2) How does the environment play a part in the discussion? Justify your reasoning using thoughts about data.

3) Would you have changed your mind on some issues if you knew that you would be paid $4,000 per generator per year as a landowner?  Would you change your mind knowing that one wind farm in Nebraska has 36 wind turbines on it? Justify your reasoning using thoughts about data.
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