SPIRIT 2.0 Lesson:

Student Power Use
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Grade Level: 9-12

Content (what is taught): 

· Measuring energy usage
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Conservation of energy

Context (how it is taught):

· Demonstration of using data from kill-a meter to measure energy usage.
· Calculation of energy usage in the student’s bedroom for a determined timeframe.
· Analyzing the results
· Discussing energy saving options that could be implanted.
Activity Description:  

In this lesson, students will investigate the amount of electrical energy required to power the lights and appliances in their bedrooms.  Students will measure the energy use of the appliances in their bedrooms in use and while not in use.  The students will also identify the types and wattage of electrical lights.  Based on estimates of the amount of times that the various lights and appliances are used, students will determine the amount of electrical energy used in a typical school day for their bedrooms.  Ways to conserve energy will be researched.

Standards:

Science: SB1  
Technology:  TD -2, TA -4
Materials List: 

· Appliances for demonstrations of Kill-a meter; curling iron, computer, alarm clock etc

· Kill- a –meters

· Light bulbs of assorted types; LED, incandescent, fluorescent etc

· Student worksheet

· Watt conversion template –excel file 

Asking Questions:  (Student Power Use)
Summary:  Students will start thinking about energy and energy consumption as it relates to their lives.

Outline: 

· Students will think about energy - what it is and where it comes from

· Students will discuss their energy consumption

· Power use of common appliances will be explored

Activity:  The class discussion will start with questions about what energy is and where it comes from.  The definitions and ideas suggested by students should be recorded on the board.  Energy is defined as the capacity to do work.  It comes in many forms from many sources.  Students can research these forms and sources if the teacher desires formal student input rather than just ideas.  Next, students will consider their energy consumption.  Finally, the power use of common appliances will be looked at using the Kill-a-meter.  The teacher will demonstrate the Kill-a-meter and how it works.  As students are reading the Kill-a-meter, ask the following questions:

	Questions
	Answers

	What is energy?
	The capacity to do work

	Where does energy come from?
	Energy comes in many forms and is generated in many different ways.  See “I” component for more detail.

	What do you use energy for?
	Answers will vary.

	How much energy do you think you use?
	Answers will vary.

	Do devices draw energy when not in use?
	Yes, many devices use measureable amounts of power when not in actual use

	What devices might draw the most energy?
	Computers and televisions would be high energy using appliances

	Who might have the bedroom that uses the most electrical energy?
	The students with the most powerful computers might be suspected to use the most energy.


Exploring Concepts:  (Student Power Use)
Summary:  Students will determine the energy use of the appliances in their bedrooms.  Students will also find the wattage and type of light fixtures in their rooms.

Outline: 

· Ask students to predict if energy use ceases when the device is turned off.

· Examine a Kill-a-meter that has been plugged into the same device overnight that has not been used.
· Students will use the Kill-a-meter to measure the electric devices (i.e. clocks, computers, televisions) in their bedrooms.
· Students will examine the wattage and lumens listed for various light bulbs.

Activity:  In this lesson, students will investigate how much electrical energy is used in their bedroom.  They will be asked to predict if the appliances in their room continue to draw power when it is turned off.  Next, a Kill-a-meter will be taken home and plugged into all appliances to get a reading on power use.  The light bulbs will be examined for wattage and lumens.  All information compiled will be recorded for future use.
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Instructing Concepts:  (Student Power Use)
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 lamp: 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:  (Student Power Use)
Summary:  Students will determine the amount of electrical energy used in their own bedrooms and how it might be possible to cut their electricity usage.

Outline: 

· Students will estimate the number of hours in a day that the device is in use and not in use. 

· Data sheets for each appliance will be completed for in use and not in use time.

· Information about light bulb wattage and lumens will be recorded.

· Data on power consumption of appliances will be recorded.

· Total amounts of electrical energy used by all lights and appliances will be calculated.

· Energy conservation ideas will be presented.

Activity:  Students will estimate the number of hours in a day that each electrical device is in use and not in use.  For each device, the amount of electricity it uses should be found.  This can be done using a Kill-a-meter or can be data that was previously collected.  The wattage of the light bulbs must be determined to find energy consumption.  All information will be recorded in the table below and then put into a spreadsheet template (S076-SOLAR-Student_Power_Use-U-Template.xls).  The spreadsheet will calculate energy use for each day, week, month, and year.  After the calculations are complete, the class will discuss how to reduce the amount of electricity used.  Ideas about possible ways to reduce energy usage will be offered and recorded for possible implementation.

	Item
	Kill-a-meter

Reading
	Hours of Use
	Hours Idle
	Energy Use
	Energy Use/Day

	Light #1
	
	
	
	
	

	Light #2
	
	
	
	
	

	Clock
	
	
	
	
	

	TV
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Attachment:  S076-SOLAR-Student_Power_Use-U-Template.xls


Understanding Learning:  (Student Power Use)
Summary:  Students will be assessed on their understanding of energy use and conservation.

Outline: 

· Formative assessment of energy (use and conservation)

· Summative assessment of energy (use and conservation)

Activity:  Students will be assessed on their understanding of energy use and conservation by answering writing prompts and completing a performance assessment.

Formative Assessment

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

1) Do students understand that energy is not free?

2) Are students able to measure the amount of electricity that an appliance uses?

3) Which appliances do you have that require the greatest amount energy when not in use?

4) Are the lights in your room the most effective in delivering lumens of light for the amount of wattage?

Summative Assessment

Students can answer the following writing prompt:

Explain the energy consumption of your bedroom.  Be sure to discuss which appliances use the most energy and how it might be possible to reduce your energy usage.

Students can complete the following performance assessment:
Using the methods you have learned, compare the use of energy for a weekend day with that of a school weekday.  Explain any differences in energy use and how this project changed your thinking about YOUR energy usage.
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