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Science of energy
Owen Hirschi

	Time Frame:
	Standards:

	5 class periods of 45-60 minutes
	· 8-9.PS.1.2.1 Use observations and data as evidence on which to base scientific explanations. (648.02a)

· 8-9.PS.1.2.3 Develop scientific explanations based on knowledge, logic, and analysis. (648.02c)

· 8-9.PS.1.3.1 Measure changes that can occur in and among systems. (648.03b)

· 8-9.PS.1.3.3 Measure and calculate using the metric system. (648.03c)

· 8-9.PS.1.6.2 Utilize the components of scientific problem solving to design, conduct, and communicate results of investigations. (649.01b)

· 8-9.PS.1.6.3 Use appropriate technology and mathematics to make investigations. (649.01c)

· 8-9.PS.1.6.3 Use appropriate technology and mathematics to make investigations. (649.01c)

· 8-9.PS.1.6.6 Communicate and defend a scientific argument. (649.01f)

· 8-9.PS.1.8.1 Analyze technical writing, graphs, charts, and diagrams. (658.02a)

· 8-9.PS.2.3.1 Explain that energy can be transformed but cannot be created nor destroyed. (650.05a)  Content Limit:  Items can address energy conversions including the impact of friction on the total amount of energy available.

· 8-9.PS.2.3.2 Classify energy as potential and/or kinetic and as energy contained in a field. (650.05b)  Content Limit: Items should be able to distinguish between different forms of potential and kinetic energy.  The relationship between magnetic fields and electrical fields can be addressed. The structure or organization of the electromagnetic spectrum can also be addressed.

· 8-9.PS.2.5.1 Explain how chemical reactions may release or consume energy while the quantity of matter remains constant. (650.03a)  Content Limit: Items should address the law of conservation of mass and exothermic and endothermic reactions.

· 9-10.B.5.3.1 Describe the difference between renewable and nonrenewable resources. (656.03a) Content Limit: Topics like oil, metallic ores, and wood products are suitable for consideration.



	Objectives:

	Upon completion of the Science of Energy activity, students will be able to:

· Explain what energy enables us to do.

· Differentiate between forms and sources of energy.

· Understand how energy is stored in the major energy sources.

· Describe the main forms of energy and give examples.

· Explain energy transformations.

· Trace the energy flow of a system.



	Background Information:

	Energy makes change; it does things for us. It moves cars along the road and boats over the water. It bakes a cake in the oven and keeps ice frozen in the freezer. It plays our favorite songs on the radio and lights our homes. Energy makes our bodies grow and allows our minds to think. Scientists define energy as the ability to do work. People have learned how to change energy from one form to another so that we can do work more easily and live more comfortably.
http://www.eia.doe.gov/kids/energyfacts/science/formsofenergy.html 



	

	

	

	

	Materials:

	· Teacher Demonstration kit (2-sand containers, 2-thermometers, hand generated flashlight, transparencies pgs 11-14 & 16 from: http://www.need.org/needpdf/SecondaryScienceofEnergy2007.pdf )

· Station One kit (1 set happy/sad balls, 1-super ball, 1- yo-yo, 1- toy car, 10 balloons, tongs, meter stick, table, hot water, pg 21 from: http://www.need.org/needpdf/SecondaryScienceofEnergy2007.pdf )

· Station two kit (Vinegar, Baking soda, 4 plastic bags, thermometer, measuring cup, hand warmers, sealed bag iron oxide, calcium chloride, scissors, water, pgs 25-26, 29-30 from: http://www.need.org/needpdf/SecondaryScienceofEnergy2007.pdf )

· Station three kit (radiometer, solar panel, fan, glow toys, motor, tape, 2-thermometers, pgs 35-37 & 39 from http://www.need.org/needpdf/SecondaryScienceofEnergy2007.pdf )

· Station four kit (1-live wire, 1-bi-metal bar, hot water, thin metal coat hangers, candle, rubber bands, tongs, ice water, matches, pg 44 from; http://www.need.org/needpdf/SecondaryScienceofEnergy2007.pdf )

· Station five kit (8-lightsticks, 1 small zinc nail, 1 tin wire, hot water, 1 large zinc nail, 1 thin copper wire, cold water, 1 thick copper wire, meter stick, alligator clips, an apple, pages 48 & 50 from: http://www.need.org/needpdf/SecondaryScienceofEnergy2007.pdf )

· Station six kit ( Hand generated flashlight, 1 covered wire, 2 motors (1 disassembled), 1 9-volt battery, tape, alligator clips, compass, pages 53-54 & 56 from: http://www.need.org/needpdf/SecondaryScienceofEnergy2007.pdf )

· Science of Energy exam pages 57-58 from: http://www.need.org/needpdf/SecondaryScienceofEnergy2007.pdf )

· Station guides from: http://www.need.org/needpdf/SecondaryScienceofEnergy2007.pdf 



	

	

	

	

	Procedure:

	Day 1

· See http://www.need.org/needpdf/SecondaryScienceofEnergy2007.pdf  page 8

Day 2

· See http://www.need.org/needpdf/SecondaryScienceofEnergy2007.pdf  page 8

Days 3-4

· See http://www.need.org/needpdf/SecondaryScienceofEnergy2007.pdf  page 10

· For days 3 and 4 you will use the materials from the kits to perform experiments.  Use the procedural guides from http://www.need.org/needpdf/SecondaryScienceofEnergy2007.pdf  Station 1 (pg 20), Station 2 (pgs 27-28), Station 3 (pg 38), Station 4 (pg 43), station 5 (pg 49), & station 6 (pg 55)

Day 5

· See http://www.need.org/needpdf/SecondaryScienceofEnergy2007.pdf  page 10



	Assessment:

	· Assessment will be based on participation, recorded observations, and the written exam found at http://www.need.org/needpdf/SecondaryScienceofEnergy2007.pdf  pages 57-58.



	Additional Content:

	http://www.eia.doe.gov/kids/energyfacts/science/formsofenergy.html#forms 



	References:

	This unit was adapted from the Need Project’s Curriculum Guide; Secondary Science of Energy, http://www.need.org/needpdf/SecondaryScienceofEnergy2007.pdf  The kits can be purchased in near entirety from http://www.need.org/needpdf/Catalog.pdf  Items in bold in the materials list are not included in the kits.  However, most materials can be purchased much more cheaply and are readily available at local retail stores.

http://www.eia.doe.gov/kids/energyfacts/science/formsofenergy.html#forms is another good resource for additional information or activities.  

Note:  It is important that everyone know and follow the Lab Safety Rules, found in the curriculum guide, page 15.  
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