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Content (what is taught): 

· Determine electrical usage for an individual

· Calculate lost electrical energy

· Evaluate electrical usage and ways reduce the amount of usage

Context (how it is taught):

· Class discussion of personal electrical usage in 24 hours
· Perform a lab comparing three types of light bulbs and measure the loss of electrical energy through heat
· Explain ways to alter their electrical usage to reduce cost and amount
Activity Description:

In this lesson the student will describe different ways in which they electrical energy in the past 24 hours.  Next, students will compile a list of their personal electrical usage and realize the amount as well as instances they are unaware of personal electrical consumption.  Finally, students will perform a lab in which they calculate the watt usage of bulbs of differing wattages operating continuously for 24 hours including the lost energy via heat generated. 

Standards:

Math: MA2, MD2




Science: SB1, SB3
Technology: TC4, TA4, TD3



Engineering EB1, EB3, EC4
Materials List: 

· 1-40W incandescent light bulb (clear&softwhite)

· 1-60W incandescent light bulb (clear&softwhite)

· 1-100W incandescent lightbulb (clear&softwhite)

· 3-similar table lamps with shade

· 3-ring stands with ring

· 3-400ml beakers

· 3-styrofoam calorimeters with lid (with bottom cut out)

· 3-celsius thermometers 

Asking Questions: (Watts The Use?)

Summary: Students will discuss where they have used electricity today and how electricity has impacted them.
Outline: 

· Questions about electricity and usage

· Class discussion about where electricity is used in unobvious situations

· Class discussion about electrical energy “lost” as it converts into a form the consumer does not desire

Activity:  Students will be posed the question “Where have you used electricity today?”  The goal of the activity is to get students to think and learn that electricity is used everywhere.  Students should note the obvious examples of electricity use: TV, radio, etc.  The discussion should guide students into examples like hot water, streetlights, cars, etc. Later, lead to discussing about loss of electrical energy through converting energy to other forms not needed.  

	Questions 
	Answers

	Where have you used electricity today?
	Possible answers turning on lights, watched TV, listened to the radio, air conditioning in the house etc.

	From students answer, lead them to think of places they did not consider electricity.

Was your milk cold today?

Did you charge your cell phone, ipod, etc.?

Is there any electricity in your car?
	The refrigerator, charger for appliances, generator in the car or other examples of places not typically considered for electricity

	Electrical energy is often converted to other forms of energy. What are other types of energy forms that electricity can be converted into?
	Radiant (electromagnetic), thermal, sound etc.

	What are some examples in which electrical energy converts to other forms of energy that can be a loss of energy for that process?
	Answers vary: Incandescent light bulbs produce light, but lose amounts of electrical energy in the form of not utilized heat energy.


Exploring Concepts: (Watts The Use?)

Summary: Students identify forms of electric consumption in a room of their house that THEY have specifically used that day.
Outline: 

· Compile a list of personal electrical usage in the past 24 hours

· Discuss items on the list and those students missed

· Emphasize the amount of electrical usage a single student uses without thinking directly about it
Activity: Students will list appliances or items they used in the past 24 hours that used electrical energy.  After the list is compiled, the teacher will lead a class discussion leading students to think of electrical uses they most likely missed when they compiled their list.  The teacher will emphasize the amount of electrical usage a single person utilizes without directly noting it.
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Instructing Concepts: (Watts The Use?)

Electrical Power Consumption

Key Ideas:

· Electricity is the flow of electrons and is a force that can “do work”. 
· You must have a complete circuit for electricity to do work. 
· Energy is used by all electronic devices when running.  
· Modern electrical devices are being engineered to reduce the amount of electricity used while both actively being used and while turned off.
· Some devices don’t need to be switched on to still use electricity, these standby losses are often called electrical “vampires”. 

· The amount of standby power wasted varies among electronic equipment, but overall, the cost to consumers and businesses for all the electricity lost to vampire power in the US is estimated to be $4 billion annually.  Approximately 5%-10% of all household use is this type of loss. 
Vocabulary: 
· Electricity: a fundamental form of energy observable in positive and negative forms that occurs naturally (as in lightning) or is produced (as in a generator) and that is expressed in terms of the movement and interaction of electrons
· Vampire Power: Wasted Standby Power in Home Electronics and Appliances.
· Watt: a standard unit of measurement for electricity.  The wattage of devices provides a means of determining relative electrical consumption.
· The rate at which power is consumed by a device or unit (such as a building) is often expressed in kilowatt-hours.
· Kilowatt Hour (kWh): the basic unit of electric energy equal to 1 kilowatt or 1,000 watts of power used for one hour. The amount of power the customer uses is measured in kilowatt hours (kWh). A 100-Watt light bulb operated for 10 hours uses 1 kWh.
Organizing Learning: (Watts The Use?)

Summary:  Students will calculate the electric consumption of a light bulb and “lost energy” apparatus set up in class and calculate the cost for the electricity used and calories lost.
Outline: 

· Calculate watt usage of a 40, 60, and 100 watt light bulb in 24 hrs

· “Lost energy” calculation as measured from calorimeter equipment

· Conversion of Kwh use to monetary value

Activity: Students will establish 3 lamps which contain 3 different wattages of light bulbs.  Place the short lamps with light bulb on below the ring of a ring stand and add the wire mesh to the ring to hold up the 400 mL beaker with 250 mL of water.  Measure water temperature before turning on the lamp and leave the lamp turned on for 24 hours.  Next, measure the temperature of the water after 24 hours.  Finally, students will use the temperature difference to calculate Calorie loss of electrical energy as heat and calculate the kilowatt hours used and cost for each light bulbs operation.

	Activity Questions 
	Activity Answers

	How many kilowatts of electricity are used by a  40W / 60W / 100W bulb in 24 hours
	40W= 960watts 60W=1440watts 100W=2400watts

	How many calories of energy were lost to the water by the 40W, 60W, 100W bulb
	Final water temp-starting water temp (degrees Celsius) X 250

	What was the basis for the “lost” electricity
	Resistance to current flow at the filament of the bulb

	What is the monetary cost of operation for a 40W, 60W, 100W bulb for 24 hrs. based on the average KWH cost for the State of Nebraska.
	40W= .082X960  

60W=.082X1440

100W=.082X2400

	What light bulb is most expensive to operate for 24 hours?
	100 Watt light bulb

	What light bulb is least expensive to operate for 24 hours?
	40 Watt light bulb

	How can the individual’s need for brightness

impact their electric cost?
	If they choose high watt bulbs for brightness than it will be more expensive, but if they choose a dimmer bulb it will be less expensive.

	What other electricity saving opportunities exist at the individual level?
	Answer will vary, but example would increasing the temperature setting when using an air conditioner from 70( to 75(.


Resources: 

· 1-40W incandescent light bulb (clear&softwhite)

· 1-60W incandescent light bulb (clear&softwhite)

· 1-100W incandescent lightbulb (clear&softwhite)

· 3-similar table lamps with shade

· 3-ring stands with ring

· 3-400ml beakers

· 3-styrofoam calorimeters with lid (with bottom cut out)

· 3-celsius thermometers 

· http://www.ppinys.org/reports/jtf/electricprices.html
Understanding Learning: (Watts The Use?)

Summary: Students will be assessed on their understanding of electrical power consumption.
Outline: 

· Formative Assessment of Electrical Power Consumption
· Summative Assessment of Electrical Power Consumption

Activity: Students will complete written and performance assessments over electrical power consumption.
Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1. Were students able to identify where society consumes electricity?

2. Could students list where they used electricity at home?

3. Did students calculate the energy consumed by their electrical bulbs correctly?

Summative Assessment: Students can complete the following writing prompt:

Can the individual have an impact on their electricity usage? Describe in detail 2 methods an individual can take to improve the efficiency of the use of electricity.

Students can complete the following performance assessment.

1) The student will calculate the use of total watts to power a 150 watt incandescent light bulb operated over 2 hours based on the average retail kilowatt cost average for their state, provider, or region as ascertained by research of KW cost for their area.
2) If the lamp had temperature of 20(C initially and then the temperature raises to 28(C. Calculate “lost” calorie energy from a lamp system.
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