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Lesson Title: Is That Icebox Green?

Draft Date: 7-20-10
1st Author (Writer): Nancy L. Boyle

2nd Author (Editor/Resource Finder): 

Instructional Component Used: Energy

Grade Level: 7th
Content (what is taught): 
· Energy conservation

· Electricity simulators

· Green Energy

Context (how it is taught):

Students will explore energy consumption and usage over the past 90 years.  Green energy will be discussed and energy circuits will be explored through the snap circuit kits.  A timeline of electric appliances common usage and electrical consumption will be created with the class working in a collaborative effort.

Activity Description:
Classrooms will compare electrical consumption over the past 90 years and create a timeline of electrical appliances invention/common usage in the home. Future trends will be predicted.

Standards:

Science: SE2
Technology: TA4, TD1,TE2
Engineering: EC4, EE5
Math: MA1, MB1, ME3
Materials List:

· Green Snap Circuits Kits
· Venn diagram

· Pencils

· Timeline website

· Rulers (use to create a timeline)

Asking Question: (Is That Icebox Green?)
Summary: Students will enter a mock contest to compete for the lowest energy consumption home in their neighborhood. Groups of students will use websites to discover how electrical usage has grown over the past century and prioritize their use of energy consuming devices.

Outline: 

· Students will list modern appliances that are in use in their home.

· Appliances will be prioritized (essential to less essential)

· Students will think creatively about ways to reduce the energy cost of the appliances in their home.

Activity: Present the following situation to students:  A mock competition is being held in your neighborhood to see which home can reduce its consumption of electricity the most. Thinking of the rooms in your home, develop a list of electrical devices and place them into three categories on a chart. The categories are:

1) Ghost electrical-devices that use electricity unnecessarily such as a plugged in phone charger with no phone attached to charge

2) Continuous (constant)

3) Periodic-the icemaker in your refrigerator

Next, prioritize your list of essential appliances. What is the most important?  What can you live without?  Where are these appliances located?  Finally, think about ways that you can reduce your electrical use.  Be creative!  For example, you could use nightlights or candles to light your home and save electricity.  Could you save 50 kilowatts per week? Which appliances would you turn off or reduce usage of? NOTE: The average home uses 173 kilowatts per week.

	Questions
	Answers

	How has electric changed our world? 
	It has affected every aspect of daily living

	What are the benefits and drawbacks of technological advances in the field of energy?
	Creates a modern society yet, uses resources renewable and non-renewable

	What is a kilowatt?
	1,000 watts of electricity

	What do you predict the future of energy in our world to be regarding usage supply and demand?
	It will continue to increase in demand, supply will need to be met


Resources:  

Calculate Daily Usage:
http://www.generatorsales.com/wattage-calculator.asp?gclid=CKahuvLbmKMCFRU6DAodpyiosg 

Exploring Concepts: (Is That Icebox Green?)
Summary: Green energy will be introduced and explored using Green Snap Circuit Kits.  Students will be given real life examples as a comparison to the Green Snap Circuit Kits.

Outline: 

· Green Energy Snap Circuit Kits will be demonstrated and used with the students

· Students using the kits will draw a comparison to real life examples of energy using devices

Activity: Students will be introduced to green energy using a Green Alternative Energy Kit from Snap Circuits.  These kits are similar to all other snap circuit kits and will work with them but include such things as a solar panel, windmill, and a method of measuring the energy created.  The kits (SNAP CIRCUITS TM SCG-125 Green Alternative Energy Kit) can be purchased at: http://www.snap-circuits.com/phpstore/catalog/SNAP-CIRCUITS-TM-SCG-125-Green-Alternative-Energy-Kit-185.html
Students can work with the kit and see how energy can be created using renewable sources.  Finally, the “green” parts of the kit should be related to real life examples that are in use today to help with energy conservation.  

Resources:
SNAP CIRCUITS TM SCG-125 Green Alternative Energy Kit
· http://www.snap-circuits.com/phpstore/catalog/SNAP-CIRCUITS-TM-SCG-125-Green-Alternative-Energy-Kit-185.html
· http://www.energyhog.org/pdf/teacherguide.pdf 

Instructing Concepts: (Is That Icebox Green?)
Energy and Energy Transfer

Definition of Energy: Energy is defined as the capacity to do work that causes physical change within a closed system.  In a closed system, energy cannot be created or destroyed only transformed into a different type.
Energy Types: Some scientists state that there are only two types of energy potential and kinetic.  Potential energy is stored energy.  Kinetic energy is energy resulting from motion.  Many forms of energy exist within these two types: mechanical, electrical, thermal, nuclear, wind, chemical, water, geothermal, wave, light, and sound.  

Energy Transfer/Conversion: Energy can be converted or transferred from one form to another.  The Law of Conservation of Energy from physics says that the total energy in a closed system is constant over time.  Most forms of energy can be converted from one form to another with a high degree of efficiency.  The exception to the rule is thermal energy: all of the energy in the universe may one day be converted to thermal energy which slowly cools until a very cold equilibrium is reached.   Conversion of thermal energy is limited by the second law of thermodynamics.  A result of this law is that energy cannot be created or destroyed.  It can only be changed from one state to another.  Examples where this change in state occurs are:

1) Hydroelectric Dams: Dammed water (potential), moves through turbines and turns them (kinetic) which causes a generator to create electricity (electrical).

2) Electric :amp: Electricity (electrical) makes a light bulb light up (heat and light)

3) Microphone: Sound energy converted into electricity.

4) Fossil Fuel Power Plant: Fossil fuels (potential) are burned (thermal) to heat water which in turn moves turbines (kinetic) to create electricity (electrical).

5) Friction: Kinetic energy is turned into thermal energy.

6) Solar Cells: Light energy is turned into electricity (electrical)

This list is far from exhaustive but should point out the many different ways that energy can be transformed.  

Energy Costs: The cost of energy is more than the price that you pay for the electricity, gasoline, natural gas, etc. that you use.  The financial costs of these items are paid everyday and vary depending on the location where the energy was purchased and the time of year.  The use of energy has hidden costs associated with it such as climate and environmental impact.

Energy Efficiency: Energy efficiency is defined as the process of using less energy to provide the same level of service.  Creating more efficient products such as higher mileage cars, florescent light bulbs, high efficiency furnace and AC units, or appliances can do this.  It can be caused by better insulation or building design.  

Energy Conservation: Energy conservation is the effort to reduce the consumption of energy.  The goal of conservation is to preserve finite resources and reduce pollution.  It can be accomplished by creating more efficient related energy products or simply by creating habits that utilize less energy such as turning off the lights or carpooling.

Organizing Learning: (Is That Icebox Green?)
Summary: Students will select an electrical device and create a poster detailing its use, cost, how to reduce its energy consumption etc.  Possible “green”/alternative energy sources should be included.
Outline:
· Create a poster on an electrical device that details its use, cost, etc.

· Implement a green energy source that can help conserve energy of the selected appliance

· Research and report the benefits/limitations of the selected green energy source

Activity: Students will select an electrical device from their “essential” list of devices and will create a poster that explains its necessity, cost for operation, the group’s decision about its usage, and the group’s decision on how best to decrease consumption for the mock contest.  One of the requirements of the poster is also to include a “green”/alternative energy source as a possible aide in reducing the cost.  The alternative energy source should be researched and the benefits and limitations should be listed.
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Understanding Learning: (Is That Icebox Green?)
Summary: Each group’s poster will be analyzed to see how energy was conserved and the “green” source was utilized.  Students will demonstrate their understanding of green energy and its importance (with future predictions included).  As a final project, student groups will create a commercial.

Outline: 

· Formative assessment of energy

· Summative assessment of energy 

Activity: Students will complete written and performance assessments on energy.
Formative Assessment

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

1) Which appliances are luxuries and which are a necessity? Did students prioritize well? 

2) What are student’s views on future energy and green energy is there a connection?

3) Do students understand how green energy might be applied to help reduce electrical usage?

Summative Assessment

Students can answer the following writing prompt:
1) Name a common household appliance.  Explain how much electricity it uses and how its energy consumption can be reduced.

2) Define what “green” or alternate energy sources are and why they will become more important in the future.

Performance Assessment

Each group will turn their poster into a commercial for green energy.  The commercial will be multimedia in design (imovie, PowerPoint, etc.) and must include types of green energy, how each type works, why green energy is important, and how green energy will help with conservation.
�





Uses:





Cost of Operation:





Reduce energy consumption of your toaster by unplugging it when not in use.
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