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It’s Electric!

 

Where does electricity come from?  You just plug in and it powers your TV, lights your living room, and charges your iPod, right?  Of course not!  Most of the electricity we use in the United States is generated by power plants that change heat energy generated from fossil fuels like coal, natural gas and oil to steam.  

 
Unfortunately, those natural resources are running out!  Scientists estimate there is only enough oil to last the next 100 years.  According to the Texas State Energy Conservation Office, in the United States we spend $1 million every minute on energy.  That makes us the biggest consumers of energy in the world!  If we are going to continue to power our schools and homes for many years, it is obvious we need to generate new ways to create and conserve energy.

How can your school reduce the amount of electricity it uses from the electrical grid? After investigating how electricity works, electrical safety, and the ways of conserving and generating electricity, you will create a plan for your school to conserve electricity and a model of an alternative energy method to connect to your school's existing infrastructure.
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It’s Electric! Rubric
	
	Novice
	Apprentice
	Practitioner
	Expert

	Alternative Energy Sources 
	comparison of 2 alternative sources of energy 
	· comparison of 2 alternative sources of energy 

· labeled drawing explaining how method generates electricity
	· comparison of 3 alternative sources of energy 

· labeled drawing explaining how method generates electricity

· written explanation as to why suggested alternative method is best for the school
	all of Practitioner plus example of one or more local schools that utilize alternative sources of energy

	Conservation Plan
	2-3 applications to school energy use 
	· outlines the importance of energy conservation
· 3-4 applications to school energy use
	· outlines the importance of energy conservation
· 3-4 applications to school energy use
· method of measuring the plan’s effectiveness 
	all of Practitioner plus graph showing energy use over time if changes are not made

	Electrical Safety
	· definition or significance of electrical conductors

· 1 danger of electricity


	· definition and significance of electrical conductors

· 2-3 dangers of electricity


	· definition and significance of electrical conductors

· 2-3 dangers of electricity
· 2-3 safety recommendations preventing electrical accidents
	all of Practitioner plus information presented in a format to be shared with peers

	Electrical System Model


	drawing of model shows existing school infrastructure linked to alternate energy form with a circuit
	· hands-on model 
· links existing school infrastructure to alternate energy form with a circuit
	· hands-on model 
· links existing school infrastructure to alternate energy form with a working circuit

· label for each part of the system
	all of Practitioner plus paragraph explaining how the new system would be connected

	Proposal Format
	· all information is presented in complete sentences

· 5 or more errors in spelling or grammar
	· all information is presented in complete sentences

· 3-4 errors in spelling or grammar

· information follows a logical sequence
	· all information is presented in complete sentences

· 1-2 errors in spelling or grammar

· information follows a logical sequence

· visuals used to support the information presented
	all of Practitioner plus multiple forms of media are used to present – video, audio, interactive PowerPoint slides, etc.


It’s Electric! Web Resources
U.S. Department of Energy

http://www.energy.gov/energysources/index.htm
Energy Education Programs

http://www.energyeducation.tx.gov/
Alliance to Save Energy

http://ase.org/section/_audience/consumers/kids
State Incentive Programs for Energy Conservation
http://www.dsireusa.org/
Online activities

http://ippex.pppl.gov/interactive/electricity/intro.html
http://www.brainpop.com/technology/energytechnology/windenergy/
http://www.brainpop.com/technology/scienceandindustry/thomasedison/
http://www.eere.energy.gov/kids/games.html
http://www.oru.com/energyandsafety/safety/electricalsafetyworld/index.html
http://www.andythelwell.com/blobz/
http://www.engineeringinteract.org/resources/siliconspies/flash/concepts/buildingcircuits.htm
http://www.engineeringinteract.org/resources/discovermore/electricity.htm
http://www.bbc.co.uk/schools/ks2bitesize/science/physical_processes/changing_circuits/play.shtml






It’s Electric! Facilitation Questions
	Comprehension 

Ask questions which ensure students understand the content and the skills needed to solve the problem
	What are the different ways of generating electricity?

What are the types of circuits?
What are the properties of electricity?

What do you need to accomplish this task?

	Application 

Ask questions which ensure the ability of students to apply learning to new situations
	How can electricity do work?
Why is it important to conserve electricity?

Why are homes, schools and businesses not wired with a series circuit?

How will you organize your persuasive argument?

	Connection
Ask questions which ensure the ability of students to apply learning to their lives
	What changes will you make to your home to conserve energy?

What are some electrical safety rules you will always follow?

	Synthesis
Ask questions which encourage students to create new information from existing data
	How will you use your knowledge of a circuit to create your model?

What ramifications might it have if we do not conserve electricity?

Analyze the impact of the availability of alternative energy sources in the community and the world.

	Metacognition
Ask questions which ensure students understand the content and the skills needed to solve the problem
	What part of this unit was most challenging?  Most fun?  Why?
How did you come to the conclusion that your idea for generating electricity for school is viable?

How might you go about solving the task differently?

What problems did you encounter while working on this task and how did you solve them?


It’s Electric! Unit Introduction
It’s Electric! is a science unit, targeting grades 3-5.  This electricity unit is based on an authentic problem that incorporates research, inquiry, technology, and writing skills.  In this unit, students will investigate where electricity comes from, how to conserve electricity, electrical circuits, and electrical safety all while researching how their school can generate some of its own electricity.  

This unit addresses national standards for Science Technology, and Literacy.  In Language Arts, standards NL-ENG.K-12.1-8, 11,12 are met.  In Technology, standards NT.K-12.1-6 are met. In Science, standards NS-.K-4.1-2, 5-7 and NS.5-8.1-2, 5-7 are met. 

In addition, It’s Electric! incorporates IDE’s Ten Principles of a LATIC.  As they look to synthesize information into a complex product, students will have a felt-need to take responsibility for their learning, scheduling time and learning opportunities to accomplish the task. The high-level, open-ended problem, infusing technology in an authentic context, will hold students to a high academic standard. A rubric assessment guides the students as they work collaboratively toward a goal, and at the same time, provides the opportunity for each individual to pursue his own learning path. In interacting with school faculty, students will gain valuable social capital.  By exploring electricity conservation and generation, they will see themselves as part of a larger, global society.

Peer Tutoring


Peer conference proposal





Individual Tasks


Research


Create proposal for conservation and safety


Create circuit model to outline ways to generate electricity











Learning Centers


Online circuit building


BrainPop Quiz


Compare types of alternative energy








Group Tasks


Present research findings to a group


Share resources for creating model


Debate types of energy generation


Explore school’s electricity infrastructure














How-To Sheets


Create circuits


Create b Bibliography


Organize proposal and model


Stay safe with electricity














Technology Assignments


Research content


Online circuit building


BrainPop Quiz





It’s Electric!


Scaffold for Learning





Benchmarks


History of Electricity


Where Does Electricity Come From?


Why Conservation is Important





Mini-Lessons


Scientific method


Internet researching for valid websites


Teacher conference on proposal and model 
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