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Grade Level: High School/College Freshman

Content (what is taught): 

· Energy’s role in society (major role in our society and not so much in some societies)

· Why we need energy: transportation, power homes, businesses, industry, schools

· Where energy comes from: oil, coal, hydro, solar, wind, biomass, geothermal

· How energy is used: direct and indirect conversions, percentages for economic sectors

Context (how it is taught):

· Brainstorming sessions led by instructor
· Short video clips comparing advanced and developing societies

· Websites showing our electrical and liquid fuel generation and distribution systems

Activity Description:

In this lesson, students are asked to brainstorm ways in which we utilize energy in our society.  Examples might include transportation to/from work or school, turning on our lights in our homes and businesses so we can see, running our factories so we can make things, etc.  Short video clips can be downloaded and shown to the class relating developing societies in which very little technology exists.  Discussions will be led comparing those societies to ours and how our energy needs are very different.  Next the discussion should come back to our technologically advanced society and where our energy comes from.  Transportation-based energy needs are largely supplied by liquid fuels such as gasoline, and diesel fuel which are mostly derived from petroleum.  Also now liquid fuels are being supplemented with biofuels which can be produced using renewable sources.  Electrical energy needs are mostly supplied by centrally-located electric generating plants and then distributed to the loads as needed.

Standards:

Science: SB1,SB3, SF2
Technology: TF1, TF2
Engineering: EE2, EE5
Math: MD1, MD2
Materials List: 

· Websites, Video clips

· Current data on national energy use (electrical and liquid), worldwide energy use, sources of energy, users of energy, etc.

Asking Questions: (Energy: The Big Picture)
Summary: In this lesson, students will explore what energy is, where it comes from, how we use it, why we need it, and what would happen if we didn’t have it.

Outline: 

· Students will be asked what energy is, how we use it, and where it comes from.

· Students will think about the impact of energy on society (pros and cons).

· Students will think about the sources of energy and what each means for society.

Activity: In this lesson, students will be asked to come up with examples of how we use energy in our society, why we need it, and what would happen to our everyday lives if we suddenly did not have the energy sources we now depend upon.  Next students will be asked where our energy sources come from.  How does energy affect our society?  Also, students will be quizzed as to how energy gets to us (both electrical and liquid fuels).

	Questions
	Answers

	How do we use energy?
	To help us perform most of our mundane and necessary daily duties.  Also to run our factories and businesses, schools, etc.  The forms of energy we use include electrical and liquid fuels (for transportation mostly).

	Where does our energy come from?
	Coal, oil, nuclear, natural gas, renewable energy

	How does energy affect our economy?
	Powers our vehicles to get to work and deliver goods.  Powers our businesses and industry so we have a place to work and learn.

	How does our energy get to us?
	Electrical: transmission lines and distribution networks.  Liquid: pipelines, rail, trucks to fueling stations.

	What would happen to us if the power grid suddenly went dark for a long period of time?
	Most appliances would stop working, no lights would work except where emergency generators could still operate, etc, etc. Can you say “stone age”?

	How is our society’s dependence on energy different than developing countries’?
	Huge difference in energy dependence.  Many societies have never seen any electrical device or used a telephone.


Resources:
U.S Energy Information Administration:  http://www.eia.doe.gov/oiaf/aeo/
· Trends:  http://www.eia.doe.gov/oiaf/aeo/pdf/trend_2.pdf
· Executive Summary:  http://www.eia.doe.gov/oiaf/aeo/pdf/execsummary.pdf
Exploring Concepts: (Energy: The Big Picture)
Summary: In this lesson, students will be performing their own research into various related topics.  They may work individually or in teams, depending upon the number of students in the class.  

Outline: 

· Students will learn research techniques as well as become familiar with topic-related websites and library resources.

· Students will explore as deeply as time allows various related topics.

· As research progresses, information about the topic will be recorded with the intent of creating a presentation of the assigned topic. 

Activity: Students will be divided into teams of two or more and challenged to research an energy-related topic using the Internet and/or library resources.  After researching, groups will prepare a presentation for the class.  Possible topic include (but not limited to):

· Energy’s role in technologically-advanced vs. developing societies

· How much electrical energy is consumed each year in the USA

· How much liquid fuels are consumed each year in the USA

· Why we need energy in our society

· How electrical energy is produced and distributed in North America

· How liquid fuels are generated and distributed in North America

· What would happen to our society if our electrical grid were to suddenly stop

Other energy in society topics can be added as well as the instructor and/or the class decide is appropriate.  

Resources:
Internet, library books, textbooks, magazines, periodicals, news channels, etc.

U.S Energy Information Administration:

· http://www.eia.doe.gov/
· http://www.eia.doe.gov/energyexplained/index.cfm?page=about_home
· http://tonto.eia.doe.gov/kids/resources/teachers/pdfs/EnergyAnalysisEIA.pdf
Instructing Concepts: (Energy: The Big Picture)
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: (Energy: The Big Picture)
Summary: Students will present the results of their research to the class.  During group presentations, the remainder of the class will be instructed to take notes and ask questions of the group presenting.

Outline: 

· Research techniques will be introduced and reinforced with panel presentations

· Charts, graphs, etc will be shared when available using electronic media wherever possible during presentations

· Final summary of all the findings will be handed out to all students so they can see how the big picture brings all their findings into one report.  Instructor may choose create this final report themselves or to have the students do this.

Activity:  In this lesson, students are presenting specific topics related to energy generation, completing pre-determined forms so that all the research is in a consistent format, and then reporting to the class as a whole the group’s findings in a panel discussion format.  Following the presentation, the presenters will be challenged by a Q and A session from their peers.  Notes about content and ideas should be taken throughout the presentation and subsequent questioning session.  The wrap-up is the process of bringing all the research together into a final report, which can be done either by students or the instructor.  All groups’ research findings will be copied and distributed to the class as a whole.  A final summary report will then be created either by the instructor or the class as a whole and copied and distributed to the entire class.  Charts and graphs are encouraged.  Finally, the instructor will then wrap up the findings of all groups into a discussion of the role energy plays in our society as well as where it comes from, how we get it and what would happen if it were to suddenly go away.

Resources:
Internet, media center, libraries, industry representatives

U.S Energy Information Administration: http://www.eia.doe.gov/
Understanding Learning: (Energy: The Big Picture)
Summary:  Students will see how energy affects us every day of our lives and how other societies may or may not rely on energy sources the same way we do.  Students will generate their own research documents for review later.  This lesson also provides valuable research technique development and practice as well as teamwork value.  Formal reports will demonstrate the level of research conducted to obtain the data needed to share with the class as a whole.  Final reports generated by students and by the instructor will use data that was obtained directly from the students’ research.

Outline: 

· Formative assessment of energy

· Summative assessment of energy

Activity: In this lesson, students will research specific topics and bring those findings to the rest of the group.

Formative Assessment

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

1) How did you perform your research, i.e. what were your sources?

2) What questions about our energy usage, dependence, generation, etc did you find answers for?

3) What questions did you think of during your research and/or panel reports that were not answered adequately? 

4) Where can we find the answers to those questions?

Summative Assessment

Students can answer one of the following writing prompts:
1) What is energy’s role in our society?

2) Why do we need energy to operate?

3) How is our energy dependence different than other societies?

4) Where does our energy come from?

5) How do our energy sources get to us?

6) How do we use energy every day?

7) What would happen to our society if energy suddenly stopped?

Resources:  

U.S Energy Information Administration: http://www.eia.doe.gov/
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