Energy Sources in Grand County

LESSON PLAN (April 13, 2004)

Students will:  understand that there are many electric generation sources, each with differing 
                          costs, hours of availability and environmental impacts (Main Idea)

OBJECTIVES:

At the end of the lesson, students will be able to:

1 – Identify natural energy sources inside and outside of Grand County (knowledge)

2 – Explain how electricity is generated (comprehension)

3 – Categorize energy sources as renewable and non-renewable (analysis)

4 – Rank the availability, cost and environmental impact of energy sources (evaluation)


I. Introduction (2 minutes)

· Introduce myself, my job, my company

· Talk about objectives of today’s lesson (PowerPoint contents slide)

· Inform students I will be awarding prizes (and choosing volunteers) throughout the presentation to good listeners

II. Electricity in the Community: OBJECTIVE 1 (5 -7 minutes)

· Introduce Peanuts slide (slide 3), asking students if they could help Spike find electricity in nature so he can make waffles

· Quiz the students about electricity sources in nature using slide 4 (fill-in-the-blank slide). Responses should include the following: lightning, electric eels, fireflies, animals, and humans 

· Ask students which of these sources exist in Grand County and whether or not you plug your toaster into them to make toast (no). So since we all want electricity to heat our homes, run our X-boxes, radios and TVs, what do we need to do? (make, i.e. generate, electricity) 


III. Generating Electricity: OBJECTIVE 2 (14 – 18 minutes)

· Ask “Which student can make electricity for me right now today?” 
TURN LIGHTS OFF

· Choose volunteer to demonstrate self-generating flashlight and ask students how the demonstrator was able to make electricity (exposing a wire to a magnetic field – i.e. spinning magnets)

· Show Jurassic Park clip, asking students which living things in this clip died and rotted to make coal (plants). 

· Explain that there are many fuel sources we can use to spin magnets around a coil of wire (i.e. generator) to make electricity

· Show energy sources slide and explain how these sources are used to make electricity (forces of nature spin generator, burn something to heat water – i.e. steam – to spin generator, or chemical reaction) and display physical representations (i.e. materials) representing each source

· Demonstrate hydrogen fuel cell generating electricity (chemical reaction)

IV.
Categorizing Resources-renewable/non-renewable: Objective 3  
          (5 minutes)

· Using the materials, ask volunteers to come up front and categorize resource materials into renewable and non-renewable resources
· Ask students what the difference between a renewable and non-renewable resource is (renewable – replaced quickly; non-renewable – replaced slowly or not at all)

· Tell students you are going to tell a story and at the end ask if the resource was renewable or non-renewable (Tell Oklahoma line-cut story; show students cat slide and ask students if cat hair is a renewable or non-renewable resource). Explain that some resources used to make electricity are renewable and others are non-renewable




V.
Availability and Cost: OBJECTIVE 4 (10 minutes)


· Tell students to pull out a blank piece of paper and pencil and make two lists (numbered one through eight); label (i.e. title) list one “cost of electricity”; label list two “availability of electricity” (create a similar list on the board for students to see). Tell them to rank the different energy sources (on PowerPoint slide) according to cost and availability (Discuss answers)

· Ask students, “Since everyone wants electricity 24 hours a day, and we want to have it for a reasonable price, which energy source would you prefer and why?”  Ask students which sources create the most pollution (burned resources), stressing that coal plants use multi-million dollar devices to clean up the smoke (i.e. particulates)

· Ask students to guess the top three resources Mountain Parks Electric, Inc. (MPEI) uses to make electricity (coal, water, natural gas); show MPEI’s fuel sources slide. Explain that MPEI is also very concerned about the environment and is using more and more wind power, but that it is only available 33 percent of the time and we need electricity all the time (especially during the cold months)

· Show power plant slide, identifying the physical location of generating plants that make electricity used in Grand County
VI. Electricity in the Human Body

· Remind students that everybody has electricity in their body, allowing the brain, heart, and reflexes to work properly; show electricity in human body slide

· Ask students if boys or girls have more electricity in their bodies

· Choose six volunteers (three boys/three girls); use hands-on generator to measure electricity

· Tell students whether you have more or less than someone else doesn’t matter; everyone has the correct amount of electricity to make their body function properly
Questions? Comments?

OBJECTIVE 1: 	Lightning, animals, and humans are all sources of electricity in Grand County. Other sources in nature (not native to this area) include electric eels and fireflies.





Materials: coal, bottled water, D-cell battery, wind turbine model, dinosaur, Invisible Man book, tennis ball, atom model





Materials:  Jurassic Park movie clip; hydrogen fuel cell, distilled water, halogen lamp





OBJECTIVE 2: Electricity is generated by spinning magnets around a coil of wire, using forces of nature, steam (created from burning fuels), or chemical reactions.





Materials: coal, bottled water, D-cell battery, wind turbine model, dinosaur, Invisible Man book, tennis ball, atom model





OBJECTIVE 3: Resources that are easily replaced are renewable; resources that are replaced slowly or not at all are non-renewable.





Materials: coal, bottled water, D-cell battery, wind turbine model, dinosaur, Invisible Man book, tennis ball, atom model





OBJECTIVE 4: Energy sources have differing costs, reliability (i.e. availability), and environmental impacts.





Materials: hands-on generator





Cost: water, coal, wind, natural gas/oil, nuclear, solar, battery


Availability: battery, coal/gas/nuclear/oil, water, wind, solar
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