HISI - Lesson Outline
Module Title: Compact Fluorescent Cost – Benefit Analysis      LS Team:  Arcata/Six Rivers     Grade level: 9-12
	Lesson #    2           Title:	
	Number of Minutes: 55d

	Mathematical purpose:

· Learning how to calculate the resistance of a light bulb or other devices and determine the effects of changing the voltage and current. 
· Getting practice converting units for appropriate analysis.

	Scientific Purpose:

· Overall awareness of energy consumption, understand ways to reduce usage, how would changing bulbs reduce consumption:  where would they break even?

	Materials needed:

· Light boards
· Lab worksheet
· Energy article

	Academic vocabulary:
· Energy, power, current, voltage, resistance, kilowatt, kilowatt hour, footprint, energy audit, load, 

	Common Core Standards (copy and paste):

Technology:
· Use spreadsheets to calculate, graph, organize, and present data in a variety of real‐world settings and choose the most appropriate type to represent given data
· Enter formulas	and functions; use the auto‐fill feature in a spreadsheet application.	
· Use functions of a spreadsheet application (e.g., sort, filter, find). 

Math:
· Model with mathematics
· Make sense of problems and persevere in solving them 
· Interpret expressions that represent a quantity in terms of its context.  
· Interpret parts of an expression, such as terms, factors, and coefficients.  	
· Interpret complicated expressions by viewing one or more of their parts as a single entity. 
· Use the structure of an expression to identify ways to rewrite it. 
· Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. 
	Next Generation Science Standards (copy and paste):
Science:
· Planning and carrying out investigations
· Analyzing and interpreting data
· Obtaining, evaluating, and communicating information

Engineering:
· HS-ETS1-1.	Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that account for societal needs and wants.
· HS-ETS1-2.	Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.
· HS-ETS1-3.	Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range of constraints, including cost, safety, reliability, and aesthetics as well as possible social, cultural, and environmental impacts.




	When students are finished they will understand:

· How to calculate the resistance of a light bulb or other devices and determine the effects of changing the voltage and current. 
· How to convert units for appropriate analysis.
· How to compare and contrast energy efficient lighting options.

	What are teacher questions or prompts?

· Which quantity stayed the same throughout the lab?  Why is that?

· Why would the resistance read out as zero?





	What are questions you anticipate students will have?
· What is the difference between power and energy?
	What are misconceptions students might have?
· The difference between power and energy, quantity versus rates.
· Voltage is potential, like water pressure in a pipe







	General outline of the lesson:

Warm Up:
Given that the area of a triangle is represented with the formula     ,  where A is area, b is base, and h is height, solve for the height.  

Divide groups between the following two activities:

· Light Metering Activity:  Compare voltage, Amps, and Watts
· Incandescent
· Compact Fluorescents
· LED
· Halogen

· Annotation of Complex Text(s):  
· Elements of Energy Efficient Homes
· Light Bulbs and Energy Usage

Closure:  Exit Card
· Describe a relationship between current, resistance, and voltage.
· Describe a kilowatt hour (kwh) and how it is used to calculate your electric bill.



Supplemental files/resources will follow
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