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Grade Level: Middle School

Content (what is taught): 

· The concepts of “megawatt” and megawatt hour.

· Calculating percentages

· Interpreting line graphs and circle graphs

· Constructing tables and circle graphs

Context (how it is taught):

· Teacher led discussion about sources of electrical power
· Analysis of data shown in table and line graph form
· Constructing tables showing percentages from raw numbers
· Constructing circle graphs from percentages

Activity Description:

Students will go online to a given source and locate information relating to energy consumption.  They will construct data tables, line graphs and circle graphs.  Finally, the data and graphs will be analyzed.

Standards:

Math: MA1, ME2




Science: SF2
Technology: TA4, TC4



Engineering: EB1
Materials List:

· Graph Paper

· Calculators

· Oak Tag or Copy Paper

· Protractors and Compasses

· Rulers

· Markers 

Asking Questions: (Where Do You Get Your Energy?)
Summary: Ask students where they think all of the electricity that we use (at home, in school, on farms, and around the community) comes from.
Outline: 

· Question students about the different types of fuel that may be used to create electrical energy

· Ask students what types of fuel they think are used the most at the present

· Ask which types of fuel they think are being increasingly?  Decreasingly?  Why?

Activity: A large group teacher led discussion will be conducted to determine student awareness of where electricity comes from and to pique their curiosity about where Nebraska gets its electrical power.

	Questions
	Answers

	What are some sources of electrical power?
	Coal, hydro, natural gas, nuclear, biomass, wind, geothermal, petroleum, solar, tidal

	Which do you think Nebraska currently uses the most?
	Coal, hydro, nuclear

	Why do you think that is?
	Location, natural resources, cost, safety

	What changes do you think may be taking place, and why?
	Switch to more renewable resources because of environmental concerns
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Exploring Concepts: (Where Do You Get Your Energy?)
Summary: Students will research the total amount of electricity generated in Nebraska from 1990 to 2009, as well as the amount provided from various sources.

Outline: 

· Teach students the concept of megawatts and megawatt hours

· Students will conduct research into the total amount of electricity generated in Nebraska from 1990 to 2009 and the amount that comes from various sources of energy

Activity: To begin, ask students if they know what it means when a light bulb has 60 watts or 100 watts written on it?  Explain that wattage is a measure of electricity usage; the more wattage shown on a bulb, electrical appliance, etc., the more electricity it uses.  Using the example of a 100-watt bulb, explain to students that one 100 watt bulb burning in 10,000 homes would equal a million watts, or one “megawatt”.  This would be roughly enough to light one 100 watt bulb in every home in Columbus.  Further explain that a megawatt hour would be the electricity needed to light every bulb for a period of one hour.  Therefore, megawatt hours can be used to measure the amount of electricity generated annually.  After this initial discussion, have students research electrical energy generation in Nebraska (a possible link to start research is below for Nebraska) (or your state) and collect their findings in a table.  

Resources:

· Research Link: http://www.neo.ne.gov/statshtml/52.html
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Instructing Concepts: (Where Do You Get Your Energy?)
Displays of Data

Graphs are used to convey meaning from data. This data may be numerical in nature.  It may also be almost any other item or concept which can be quantified.  As a picture is worth many words, so then a graph can permit people to quickly and easily interpret data. It is worth noting at the outset that graphs do not always convey accurate meaning or precision. Graphs can be constructed so that meaning is obscured rather than revealed.  This is most often accomplished by either omitting pertinent information or skewing the placement of variables by altering the scale along an axis.  Thus, as with most ways of gaining information, it is critical to examine them for validity of construction. Numbers and graphs can lie.

Many types of graphs exist: leaf and stem plots, scatter plots, histograms, line graphs, bar graphs, and circle/pie graphs.  Each type of graph has a specific purpose-a type of data/report for which it is best suited, although some overlap exists.  The following are several common types of graphs, basic construction information, and common uses.

	Name of Graph
	How Constructed
	Common Uses

	Leaf and Stem Plot
	Numerical data is arranged according to place value.
	Helps to organize large amounts of information-shows the data’s distribution.  Often used for test scores, weather data, and scores.

	Pictograph
	Simple pictures/icons are used to represent data.  Each picture/icon represents a certain quantity.  The number of pictures (whole or fraction thereof) indicates the quantity for a given time or place.
	Provides an overview of a statistical relationship.  Accuracy is limited due to the difficulty in evaluating fractions of the pictures/icons.  Often used with maps to quantify production of goods in regions

	Line Graph
	Two variables and axes are used.  The vertical, y axis is called the scale.  The horizontal, x axis, often uses some measurement or concept related to time.
	Effectively shows trends over time.  Good with large amounts of data-even if it is closely spaced.  Accurate.  Helpful in the making of predictions.  Used for quantitative data.

	Bar Graph
	Two axes are used.  Rather than placing points at intersections of the x and y axis, rectangular bars are drawn-the height or length of which correspond to a variable’s value. 
	Comparisons between variables are more clearly seen than with line graphs.  Shows trends.  Bar graphs are best when the quantities measured are distinct—such as groups based on weight or age.  Used for qualitative data.

	Circle Graph/

Pie Chart
	Circle/pie charts display data according to percentages.  The total pie always represents 100%.  The angle of each “slice” relates to a percentage of the whole for a particular group.
	Use only when the entire group (100%) can be placed within the circle.  These do not show trends/change over time.  Useful if fewer than four or five groups exist within the whole.

	Histogram
	Histograms display the frequency or relative frequency (percentage or fraction) of an interval of a one-variable data set.
	Use only with one-variable data to show the distribution of the data within the range of values. Useful for large data sets (generally 20 or more data points).


Organizing Learning: (Where Do You Get Your Energy?)
Summary: Students will use the website given to view the total amount of electricity (and the amount from each source), produced in Nebraska from 1990 to 2009.  

Outline: 
· Students will view the line graph, which represents the total amount of electricity generated in Nebraska (and the amount from various sources) from 1990 to 2009.

Activity: Students will go online to the site referenced below.  They will study the line graph and the table to determine how the generation of electricity in Nebraska has changed from 1990 to 2009.  Students should be able to note that the total amount of energy produced has increased from about 22 million to over 34 million megawatts during that time. Ask them why there are peaks and valleys in the graph.  Possible answers could include weather conditions, economic conditions, and cost of electricity.  

Students will note that it is difficult to determine how energy production has changed over the years from the line graph and table.  Ask them what type of graph best illustrates parts of a whole.  After circle or pie graph is determined, tell them that they will be constructing circle graphs to illustrate how Nebraska energy production has changed over the twenty years shown.
Next, have students look at the data for 1990 and 2009 for each of the following energy sources: coal, hydro, natural gas, nuclear, and all others combined.  Remind them that the parts of a circle graph must equal 100%.  Using a calculator, have them construct a table using millions of megawatt hours and rounding decimals to the nearest hundredths, as shown:

	Millions of Megawatt Hours

	Year
	Coal
	Hydro
	Gas
	Nuclear
	All Other
	Total

	1990
	12.66
	1.14
	0.31
	7.51
	0.01
	21.63

	2009
	23.35
	0.43
	0.31
	9.44
	0.47
	34.0


Resources:

· Annual Electricity Generation by Fuel Type: http://www.neo.ne.gov/statshtml/52.html
Understanding Learning: (Where Do You Get Your Energy?)
Summary: Students will construct circle graphs showing electrical energy production from various sources and write a paragraph describing those changes.

Outline: 

· Formative assessment of displays of data
· Summative assessment of displays of data
Activity: Students will complete writing and performance assessments concerning displays of data.
Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Do students understand the concepts of a “megawatt” and “megawatt hours”?

2) Can students identify trends using a line graph?

3) Can students analyze the line graph to determine why peaks and valleys occur?

4) Do students understand why a circle graph is the best type to show parts of a whole?

5) Can students total numbers and round to the nearest hundredths to construct an accurate table?

Summative Assessment:  Students will construct circle graphs for 1990 and 2009 and show the differences in electricity generation from different energy sources.  If students are calculating the percentages correctly, and rounding to the nearest tenth, the graphs should include the following data in percents:

	Year
	Coal
	Hydro
	Gas
	Nuclear
	All Other

	1990
	58.5
	5.2
	1.4
	34.7
	0

	2009
	68.6
	1.3
	0.9
	27.8
	1.4


Source data from: http://www.neo.ne.gov/statshtml/52.html
Students can check their graph to see if each year equals close to 100%.  Due to rounding errors, the data for 1990 will equal 99.8%.

Students should then interpret the data individually, writing a paragraph describing how electrical production has changed over the last twenty years.  It should note increases in coal usage and all other sources and decreases in hydro, gas, and nuclear sources of energy as a percentage of the total. 

Based upon class discussion at the start of the lesson, a second paragraph can then center around reasons for the increases and decreases, including factors such as cost and the “green movement”. It should be noted that the increased use of “biomass” and “wind’ energy accounted for most of the increase in the “all other” category.
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