Mountain Parks Electric, Inc.
Lesson Plan Ideas


Grades 4 – 8


I. Defining Energy
Energy is ability or fuel required to do work.


ACTIVITIES


· Energy Brainstorming Contest (5-10 minutes)
Using an alphabet die (e.g. like one from the Scattergories® game) and timer, direct a student volunteer to roll the die. Inform the class that they have until the timer expires to write down as many energy-consuming activities that they can think of – activities that begin with the letter on the die. For example, if the letter rolled were “B”, valid answers would be baking, breathing, boxing, etc. Discuss student answers and give the student with the most correct answers a prize.

· Dictionary Authors (5-10 minutes)
Tell students to pretend they wrote the dictionary. Direct them to write down on a piece of paper – using their own words – the simplest, but most accurate definition of energy. You may tell them the definition should be so clear that a first-grade student could understand what it means. Discuss answers.

BULLETIN BOARD IDEA

· Energy Consumers/Energy Conservers Bulletin Board
Create a bulletin board similar to the illustration below.  Direct students to obtain illustrations (from old magazines, photographs or original drawings) of energy-consuming appliances and energy-conserving appliances. Each student should contribute at least one illustration for each category. When complete, students should take turns explaining their photos. This will lead to a natural discussion of energy conservation habits we all can practice and the benefits of doing so.















DISCUSSION

· Energy Brainstorming Contest Follow-up (5-10 minutes)
While discussing student answers, ask, “What kind of energy is used to do that?” (Answer: light energy, energy of motion, chemical energy, heat energy, etc.).
II.
Energy Transfer
Energy is never created or destroyed; it merely changes forms.

DEMONSTRATIONS

· Student Bowling
Ask a student volunteer to transfer energy from him/herself to a plastic bowling ball and to pass that energy to the plastic bowling pins. Following the student demonstration, ask the class to identify the energy source (the student) and the energy receiver (bowling ball and pins). Ask students to identify when energy transfer occurred (when student rolled the ball and when the ball hit the pins).

· Live Musical Performance
Solicit the help of a musically talented student or the music teacher. Ask the volunteer to play a short selection.  Following the demonstration, ask the class to identify the energy source (musician) and the energy receiver (instrument). Ask students to identify when energy transfer occurred (energy of motion or wind).

· Movie Clip
Play “A Christmas Story” scene at movie’s end when the family eats at the Chinese restaurant and the chef chops off the duck’s head. Following the scene, ask the class to identify the energy source (chef) and the energy receiver (duck and platter). Ask students to identify when energy transfer occurred (when knife struck duck and platter).

· Room Temperature Energy
After informing students that the ring stand and meter stick have been in the same room all day, direct them to examine the two objects to determine which one has the most thermal energy. Students will most likely say the meter stick because it feels warmer to the touch, but both objects have the same amount. The reason the ring stand feels colder to the touch is because of the thermal property of metal. Metal conducts heat energy (heat from your hand as you touch the ring stand) quickly, causing a heated object to lose its heat more rapidly than a non- or semi-conductor like a wooden meter stick.

· Power Outage
Turn off the light. Inform students that you are going to demonstrate energy transfer and that you would like them to complete a fill-in-the-blank diagram of where the energy for the demonstration came from. Ask if they are ready for the demo. Then turn on the light. Direct students to fill out the following diagram (then discuss answers):

                                                                                                                  _

light and                            .

Answer:

fuel of some kind              power plant/generator              electricity

light and heat.




ACTIVITIES


· Ice Melting
Direct students to measure the temperature of the palms of their hands. When you say, “go”, tell them to use their hands (only) to melt an ice cube. You can make this a contest if you wish. Direct students to measure the temperature of their palms when finished. Ask students why their hands are colder and where the heat energy from their hands went (it was transferred to the ice cube).

· Home Scavenger Hunt
For a follow-up assignment tell students to write down a list of 10 things at home where energy changes from one form to another (e.g. light bulbs – electricity to light and heat energy, television – electricity to light, sound and heat energy, etc.).

III.
Energy Conservation
Energy can be conserved when good insulation is used, lifestyle habits are changed and new technologies are used.

ACTIVITY

· Insulation Construction Contest
Inform students that the class will be conducting a scientific competition. Direct them to read the contest rules on the bulletin board (see below). Tell them that they will have two or three days to conduct research and bring the necessary materials. During the competition, give students time to construct their insulation apparatus, tell them when to insert their ice cubes and check progress at regular intervals to determine the winner. When the competition is complete ask the class which insulation materials were best and why. 


· Home Energy Conservation
Direct students to bring energy bills to class. Discuss the different components of an energy bill. Ask students what they can do to reduce energy consumption at their house, focusing on the appliances they use. Direct students to document all the energy-saving behaviors they incorporate at home over the course of a month. Using this information, students can write a report and share the results with the class. To help them calculate energy-saving opportunities, refer to an online consumption guide (e.g. http://www.mpei.com/new-energyefficientapplianceusage1.htm).


BULLETIN BOARD IDEA

· Insulation Contest Rules


· Energy Hogs and Energy Chipmunks
Create the bulletin board below and direct students to attach a pair of photos - 1 energy hog (an appliance or machine that uses a lot of energy) and 1 energy chipmunk (an appliance that uses energy more efficiently). Direct students to discuss the items they post on the bulletin board and discuss them as a class.

COMPUTER GAMES/WEB SITES

· Lolly vs. the Energy Monkeys http://www.cwndesign.co.uk/funergy/game/index.html
Students turn energy-wasting appliances off throughout a house to keep alien monkeys from stealing power.

· Energy Hogs
http://www.energyhog.org/ 
Students conserve energy throughout a house while trying to eliminate energy hogs.

IV. Potential and Kinetic Energy


Potential energy is stored energy; kinetic energy is the energy of 
motion.

DEMONSTRATION & DISCUSSION

· Spiderman® to the Rescue 
Discuss the meanings of potential and kinetic energy. Show “Spiderman”® scene (or an alternative movie scene) at the end of the movie when Spidey creates a sling, launches himself toward the antagonist. Ask students when Spidey had the most potential energy (when he leaned back as far as possible into the sling) and when he had the most kinetic energy (at the the highest point of his flight).


· Potential Energy Everywhere
Flex the rubber band between two objects, compress the spring, place the book on a table and display the apple and fuel. Ask students what all these objects have in common (they all have potential energy). Discuss each object’s potential.


· Pop Goes the Canister Cap 
Connect one end of the wire to the igniter (which can be purchased at most hardware stores) and feed the other end through the film canister. Put two drops of methanol in the canister. Put the cap on the canister and shake it up. Press the igniter button. The cap should pop off the canister. Discuss how the release of energy when the methanol ignited created the energy of motion in the canister cap.


· Superball Demonstration

Instruct students that you are going to bounce the ball and you want them to identify when the ball has the greatest kinetic energy (just after it bounces and just before it hits the floor) and when it has the greatest potential energy (as it hits the floor and as it reaches its peak height in the air).  Ask students to theorize why the ball doesn’t bounce forever (because of friction in the air and ground and because the ball’s elasticity is not 100 percent.

· The Energy of Logs and Matches
Light the match and ask students which object has the highest thermal energy (kinetic plus potential energy). Most students will likely say the match, but the correct answer is the log (even though it is not burning). All objects (that are warmer than absolute zero) are in constant motion. Although the lit match’s thermal energy is obvious and its particles are moving at great speed, the large logs has many more particles moving at a slower speed. The sum total of the log’s moving particles is much greater than the lit match’s thermal energy.

V. Generating and Measuring Electricity & the Electric Delivery System 

Electricity can be generated when magnets move around a coil of wire, and when chemicals react.

ACTIVITIES

· The Incredible Journey of the Electron
Direct students to write a fictional story, pretending they are an electron generated at a power plant. The journey begins in a coal mine, a stream (hydro power) or with the (wind). Tell them they must include the following legs of the journey in their trip: generator, transmission line, substation, distribution line, transformer, electric outlet and the appliance of their choice (the journey’s end). Encourage them to be creative and to research the aforementioned parts of the electric system. Students will present their story to the class (e.g. read it aloud or create a PowerPoint slideshow).

· Electromagnet Contest
Using the items in the material box or other materials students bring from home, direct students (individuals or teams) to create the strongest electromagnet possible in 20 minutes. Each student will then test the strength of their inventions by counting the number of paperclips that can be picked up by their electromagnet. Award an appropriate prize for the winner and discuss what qualities the winning electromagnet had (e.g. number of wire wraps, type(s) of batteries, rod type, etc.). You may also discuss how an even stronger electromagnet could be made. 

· Lightbulb Mathematicians (Units of Electric Measurement)
Introduce student to the following electric terms: amps or amperes (the amount of electricity in a circuit), volts (the pressure of electricity in a circuit), watts (amps times volts), kilowatts (1000 watts), and a kilowatt-hour (equal to one kilowatt consumed for a one hour period). Also discuss the following formula: amps *volts = watts. Direct the students to determine the voltageof five different light bulbs in the school, assuming each bulb uses 15-amps of electricity. Students should be able to find the wattages printed on each bulb. Also direct students to determine how many hours a bulb would need to be lit to equal one kilowatt-hour – the unit of measurement electric companies use to charge consumers.

· Electric System Parts Identification Tour
Lead students on an outdoor tour of the school’s electric delivery system. Take photos (or have students do this) of the key components and give students a copy. Direct students to create a diagram of the electric delivery components and describe the purpose of each part. Diagrams should include: power poles, wires, transformers, insulators (rubber around wires and/or ceramic insulators below wires).


DEMONSTRATION & DISCUSSION


· Electricity in the Air
Ask students what happens when a car radio is turned on while driving under a power line (static). Ask students why they think this happens (electro-magnetic field of the power line interferes with radio signal). Inform students that anything that consumes electricity emits an electromagnetic field (e.g. TV, curling iron, microwave oven, etc.). Ask students what they think will happen when you pass a fluorescent tube through a magnetic field (it will light). Turn off the lights, turn on the Tesla Coil, have a student slowly walk by the Tesla Coil while holding the fluorescent light (make sure they don’t touch the light to the Tesla Coil). The light should illuminate, proving the Coil emits electricity. 

· Van de Graf Pie
Ask students what they think will happen when a pie tin is placed on a running Van de Graf Generator. Turn on the generator to find out. Answer: The electrons generated by the Van de Graf will transfer to the pie tin. When the pie tin becomes electrically charged, the electrons on the Van de Graf will repel the pie tin until it pops off. You can also stack several pie tins and watch them all pop off.

· Van de Graf Rice Crispies®
Ask students what they think will happen when a pie tin full of Rice Crispies® is taped to the top of a running Van de Graf Generator. Turn on the generator to find out. Answer: the electrons generated by the Van de Graf will transfer to the pie tin and to each cereal grain. The grains of cereal will become electrically charged and begin to repel each other, causing them to jump in the air.
· Shake it Up!
Tell students you need a highly skilled volunteer: one that can come up to the front of the class and make electricity. When the volunteer asks for help, hand him/her the flashlight (make sure there is no stored energy in the capacitor). Emphasize the fact that there is no battery in the flashlight. Eventually, the student will shake the light, generating electricity and creating light. Ask the class how this flashlight worked (i.e. how exactly did the student generate electricity). Do not accept, “He/she shook the light.” Eventually, the students will theorize that magnets were shaken and passed through a coil of wire, thus generating electricity. Clarify to the class that any time magnets move around or through a coil of wire electricity is generated. Tell the class sometimes water is used to move the magnets (hydro-electric power), sometimes the wind is used (wind turbine), sometimes things are burned to heat water, creating steam that is forced in a direction to spin magnets (coal-fueled power plant).

· Fuel Cell Demonstration
Contact your local electric provider and ask if a representative can give a fuel cell demonstration. If they do not own a demo model, one of their power providers may. During the demonstration, students will see that electricity can be created from hydrogen and that the only byproduct is hot water.

· Alternative Energy Presentation
Contact your local power provider and ask if a representative can give a 30-minute presentation about alternative energy and its future role in power production. Direct the class to have at least one question (per student) to ask the presenter.

· The Geo-thermal Alternative Energy Option 
Show the class a brief video clip of an erupting geyser. Discuss why this occurs (volcanic rock heating up water, creating steam and pressure). Direct students to research and report (a short essay or speech) on how this could be used to generate electricity. You may point them in the direction of technologies like ground-source heat pumps or allow them to explore possibilities with geysers and hot springs (which usually present challenges to machinery – sulfur). 

· Electrician and Line Worker in Action
Contact your local utility company and ask for a volunteer to demonstrate and explain the function of an electrician’s equipment  and a lineman’s equipment (e.g. voltmeter, ammeter, fuses, capacitor, bucket truck, rubber gloves, etc.).
· Overhead Magnetic Field
Sprinkle iron filings between the two blank overhead transparencies. Tape the transparencies together. Fold the transparencies in half (so that half the filings are on each side). Show the transparency to the class on the overhead projector and use the bar magnet to attract the filings. The electromagnetic field generated by the magnet should become visually obvious.
BULLETIN BOARD IDEAS

· Electric Distribution System Puzzle
Cut out photos of a fuel source, generator, transmission pole and wire, substation, distribution pole and line, transformer and a home, school and or business. Arrange photos on a bulletin board in random order. Direct students to identify the order in which power flows. Answer: 1 – fuel source; 2 – generator; 3 – transmission line; 4 – substation, 5 – distribution line; 6 – transformer; 7 – home, school and business.
· Who am I?
Create a bulletin board filled with one sentence factoids about famous people associated with electricity. Direct students to research the answers using their science text books, the library and the Internet. Sample clues:

1 – Illuminated first streetlights in New York City (Edison)
2 – Created first electric battery (Allesandro Volta)
3 – First to generate alternating power (Nikola Tesla)
4 – Invented a steam engine that could be used to generate electricity 
      (James Watt)
5 – Conducted the famous lightning rod and kite experiment (Franklin)
6 – Discovered that electricity could be produced from magnets 
      (Michael Faraday)  
FIELD TRIP

· Local Generating Plant Tour
Contact your local electric provider and ask if they can arrange a tour of a power plant.

VI.
Natural Resources: Renewable and Non-renewable Renewable resources are replaced quickly; non-renewable resources take a long time to replace or are never replaced.



DEMONSTRATION/PRESENTATION

· Bad Hair Day Photos
Make up a dramatic story about how much you like long hair, then show them (PowerPoint® slide, overhead projector or photograph) a bad haircut photo (or an extremely short hair cut photo). Explain how big of a problem this is and ask what can be done about it (students should respond by saying that the hair will grow back soon). Correlate hair growth to a renewable resource (one that is quickly replaced). Discuss the difference between renewable and non-renewable resources. Show several photographs (PowerPoint® slides, overhead projector or photographs) of resources and ask the class to classify them as renewable or non-renewable and discuss why they categorized them that way. 
ACTIVITY

· Nature Hike Scavenger Hunt
Lead students on a nature hike in a scenic area and direct them to make a list of natural resources that can be used to generate electricity (water, wind, trees, animal scat, etc.). NOTE: anything that can be burned can be used to make electricity.  Direct students to make a chart comparing the effects of generating electricity (pollutants, how much power could be produced and whether or not it would be steady or intermittent power, soil damage, cost, availability of resource, etc.) using the resources they identified.
VI. Circuits
A series ciruit is a circuit in which electricity flows from one system component to the next; a parallel circuit is a circuit in which there is more than one path to system components.


ACTIVITY

· Circle of Power
Direct students to form a circle and hold hands and stand on something insulated (a rubber stool). Tell students they are going to become part of a circuit and inform them that no matter what happens, don’t let go (or they might receive a shock). (Teacher) Turn on a Van de Graf generator, stand on an insulator and hold one of the participant’s wrists. Discuss the type of circuit (series) and why everyone needed to stand on an insulator (because electricity always tries to find the shortest path to the ground).
DEMONSTRATIONS


· Christmas Lights
Remove one light from a string of old Christmas lights and plug it in. Ask the class to theorize why all the lights don’t illuminate. Direct the class to open their science textbooks to the section on circuits. Tell them to identify the type of circuit incorporated in the Christmas lights (series circuit).  
· School Tour
Find an area in the school where a light has burned out or is flickering (you might want to twist out a light bulb so that it isn’t lit). Ask students why all the other lights in the school wouldn’t go out when this light does (because it is on a parallel circuit).
VII. Electricity and the Environment


DISCUSSION


· Environmental Impact of Electric Generation
Conduct a class discussion RE: if the air we breathe today in the United States is cleaner or more polluted than the air in 1970. Ask students to support their argument (i.e. what is their reasoning). Inform the class that according to the U.S. Environmental Protection Agency that today’s air has 25 percent fewer pollutants than the air in 1970 (source: http://www.epa.gov/indicators/roe/html/roeAir.htm). Ask the class to explain how this happened (e.g. cleaner emissions on automobiles, technology (like scrubbers which filter sulpher-dioxide and nitrogen-dioxide) used at power plants, consumer energy conservation, etc.). Discuss what could be done to further reduce emissions in light of the fact that our country (and economy) seems to be using more and more energy to create goods and services.
ACTIVITY

· Greenhouse Effect Diagram
Direct students to draw a diagram of the Greenhouse Effect and include a four to eight sentence description of the process. Direct students to research at least two different scientific sources: one that believes the ozone layer is thinning and one that believes greenhouse gasses are not adversely affecting the atmosphere. Students can then either give a short speech or essay summarizing the two positions and conclude by giving their opinion about whether or not the Greenhouse Effect is adversely affecting our planet and what – if anything - should be done to address the problem. 
· Power Company Advocate
Instruct students to select one of the following fuel sources: coal, natural gas, hydrogen (fuel cell), propane, solar energy, wind, water (hydro-electric power) and nuclear. Instruct them to write a five minute speech about why their fuel source is best for generating power in America (as though they were an advocate for that fuel source). Research resources: local power providers and the Internet. Ensure that an equal number of students are assigned to each fuel source. Inform students that their speech must include the following: 

1
The percent of the time their energy resource can produce the 
      maximum amount of electricity? (availability) 

2    How much of their energy resource is available domestically (how 
      much supply does their country have) and whether it is 
      considered a renewable or non-renewable resource

3    Estimated cost of electricity per kilowatt-hour (you can get this 
      information from your local power provider or online) and how it 
      would affect the economy if only this type of fuel was used to 
      generate power 

4    Environmental impacts of using that 
      resource and what is being done to reduce impacts.

Following the speeches, lead a class discussion about what fuel source power mix would be most adventageous for the country and why.

· National Energy Bill
Provide students with the latest information regarding the creation of a national energy bill. Direct students to read through the information and write a national energy bill of their own. You may wish to advise students to contact their local utility provider for some input and research the topic thoroughly. Their bill must specifically address the following and include supporting documentation regarding why it is the best thing for the country:

1.
Three recommended fuel sources, and how they will affect the 
       economy (if more money is used for energy, there will be less 
       disposable income for people to spend on other goods and 
       services) and the projected availability using those fuel sources 
       (wind power is intermittent – about 35 percent maximum 
        availability). Students should include an estimated cost per 
        kilowatt for electricity using the three fuel sources.

2.
 The impact that using these resources will have on the 
        environment and how to minimize the effect.

3.
  A public relations plan to convince the general public this is 
        the best policy for the country (television, radio and 
        newspaper ads, posters, etc.).

        FOLLOW-UP
        Students can mail their detailed plan to their Congressperson   
        and request a response.
VIII. Fossil Fuels
Fossil fuels are fuels that are made of hydrogen and carbon, such as petroleum, natural gas and coal.

DEMONSTRATION & DISCUSSION 


· “Jurassic Park”
Inform the class you are going to play a scene from a movie. Tell them you would like them to identify one fuel source that is being used in the scene and one material that could be a future fuel source. Play Jurassic Park movie clip – the scene where the T-Rex is chasing the jeep. Answer: gasoline in the jeep (formed from tiny marine plants and animals); plants = future coal. Discuss how plants turn into fuel: decay, pressure (from being covered with soil), time and the fact that they are composed of hydrogen and carbon.
IX. Conductors and Insulators

ACTIVITIES

· Cool Stuff from Home
After discussing the difference between a conductor an insulator, instruct students to bring one small conductor and one small insulator from home. Have students test the items in a circuit (connecting conductor and insulator to series circuit with a small light bulb) to properly classify each item. Direct students to make a comprehensive list of all the conductors and insulators their classmates brought from home.
· Modeling Clay Coal and Petroleum Model
Using modeling clay and small plant pieces, direct students to construct models of how coal is made. They will need to color code the following layers: salt water, organic decomposition of plants, non-porous and porous rock. Direct students to write a 4 – 8 sentence paragraph describing how the process leads to coal formation.



BULLETIN BOARD IDEA

· School Conductors and Insulators
Direct students to list (and/or draw) as many conductors and insulators on the bulletin board (below) as possible that can be found on the school premises.

Materials:�alphabet die and timer





Energy-consuming       Energy-conserving�       Appliances                    Appliances� �                                               �        





Materials:�magazines, newspapers, paper and drawing materials





Materials:�meter stick and ring stand





Materials:�plastic bowling ball and pins or tennis ball and toilet paper tubes





Materials:�musician and instrument





Materials:�”A Christmas Story” movie clip





Materials:�thermometers, ice cubes, towels (to dry off)





                      INSULATION CONTEST��RULES: you will be given 30 minutes to construct an insulation chamber. You should bring materials from home that you think will provide the best insulation. At the end of the period, you will be given one ice cube to place inside your insulation chamber. The student whose ice cube takes the longest to melt wins.��PRIZE:  (teacher’s choice)





RESOURCES:  library, hardware store, parents, custodian, Internet, science textbook, your imagination.





Materials:�”Spiderman”: the movie.





Materials:�video clip of erupting geyser





Materials:�PowerPoint® slides, overhead projector images or photographs of a renewable and non-renewable resources and photo of a bad haircut





Materials:


Van de Graf generator





Materials:


old string of Christmas lights





Materials:


“Jurassic Park” VHS or DVD





Materials:


Wires, mechanical switches, small light bulbs, student home materials





       Conductors                      Insulators� �          flag pole                          bus tires�                                               �            water                                chalk





       Energy Hogs      Energy Chipmunks� �         Hummer          	               Hybrid car    





   Incandescent light 	  Compact fluorescent light                                 �        





Materials:


colored pencils, paper





Materials:


modeling clay (several colors), plant pieces 





Materials:�Shakelight® or another shakable flashlight that doesn’t require batteries





Materials:�Tesla Coil, small fluorescent tube light





Materials:�batteries, wire, rods (cobalt, iron or nickel – antennas, screws and nails, screwdrivers, etc.)





Materials:�five different light bulbs 





Materials:�photographs


that can be reproduced





Materials:�rubber band, spring, book, apple, fuel (methanol)





Materials:�eye dropper, methanol (two drops), empty film canister with cap, gas grill igniter





Materials:�Superball





Materials:�large log and kitchen match





Materials:�Van de Graf Generator, aluminum pie tin, Rice Crispies® cereal





Materials:�Van de Graf Generator, aluminum pie tins





Materials:�iron filings, bar magnet, overhead projector, tape, overhead transparencies (2)








