	Background- What does the teacher need to know before teaching this lesson?  

	[image: ]
What is energy?[footnoteRef:1] [1:  https://www.eia.gov/KIDS/energy.cfm?page=1] 

Energy is the ability to do work. The energy can take a wide variety of forms - heat (thermal), light (radiant), mechanical, electrical, chemical, and nuclear energy. There are two types of energy - stored (potential) energy and working (kinetic) energy. 

All forms of energy are stored in different ways, in the energy sources that we use every day.  These sources are divided into two groups -- renewable (an energy source that we can use over and over again) and nonrenewable/conventional (an energy source that we are using up and cannot recreate in a short period of time).  Renewable energy sources include solar energy (which comes from the sun and can be turned into electricity and heat),  wind energy, geothermal energy (from inside the earth), biomass from plants, and hydropower from water are also renewable energy sources. 

However, we get most of our energy from nonrenewable energy sources, which include the fossil fuels -- oil, natural gas, and coal.  They are called fossil fuels because they were formed over millions and millions of years by the action of heat from the Earth's core and pressure from rock and soil on the remains (or "fossils") of dead plants and animals.  Another nonrenewable energy source is the element uranium, whose atoms we split (through a process called nuclear fission) to create heat and ultimately electricity.  

We use all these energy sources to generate the electricity we need for our homes, businesses, schools, and factories. Electricity "energizes" our computers, lights, refrigerators, washing machines, and air conditioners, to name only a few uses. We use energy to run our cars.  The gasoline we burn in our cars is made from oil.  We use energy to cook on an outdoor grill or soar in a beautiful hot-air balloon.  The propane for these recreational activities is made from oil and natural gas.  Energy is in everything.  We use energy to do everything we do, from making a jump shot to baking our favorite cookies to sending astronauts into space -- energy is there, making sure we have the power to do it all.

What is electricity?[footnoteRef:2] [2:  http://www.eia.gov/energyexplained/index.cfm?page=electricity_home] 

Electricity is the flow of electrical power or charge. Electricity is both a basic part of nature and one of the most widely used forms of energy. Electricity is a secondary energy source, and it is also referred to as an energy carrier. That means that consumers use energy in the form of electricity, which is produced from the conversion of other sources of energy, such as coal, natural gas, nuclear, solar, or wind energy. These sources of energy are called primary energy sources. The energy sources used to make electricity can be renewable or nonrenewable, but electricity itself is not renewable or nonrenewable.

How do we make electricity?
One of the fossil fuels (usually coal) is burned in a power plant to heat water. The hot water turns into steam and forces a machine called a turbine to turn. The turbine powers a generator into electricity, which is sent through power lines to provide energy for buildings of all types. Electricity can also be made from windmills or from water behind a dam. Falling water or rotating windmill blades will cause turbines to generate electricity.

What is sustainable energy?[footnoteRef:3] [3:  http://www.world-nuclear.org/information-library/energy-and-the-environment/sustainable-energy.aspx] 

Sustainable energy is a form of energy that meet our today’s demand of energy without putting them in danger of getting expired or depleted and can be used over and over again. Sustainable energy should be widely encouraged as it does not cause any harm to the environment and is available widely free of cost. All renewable energy sources like solar, wind, geothermal, hydropower and ocean energy are sustainable as they are stable and available in plenty.

How do we use energy?[footnoteRef:4] [4:  http://www.eia.gov/energyexplained/index.cfm?page=us_energy_use] 

The United States is a highly developed and industrialized society. Americans use a lot of energy in homes, in businesses, in industry, and for personal travel and for transporting goods. There are four major sectors that consume energy:
· The industrial sector includes facilities and equipment used for manufacturing, agriculture, mining, and construction.
· The transportation sector includes vehicles that transport people or goods. Cars, trucks, buses, motorcycles, trains, aircraft, boats, barges, and ships are included in the transportation sector.
· The residential sector consists of homes and apartments.
· The commercial sector includes offices, malls, stores, schools, hospitals, hotels, warehouses, restaurants, places of worship, and more.

How do we cause air pollution and why is conserving electricity important?[footnoteRef:5],[footnoteRef:6]  [5:  http://www.nrel.gov/docs/gen/fy01/30928.pdf]  [6:  http://www1.eere.energy.gov/education/pdfs/lesson299.pdf] 

Use of fossil fuels to make energy changes is complicated by the fact that they are the primary causes of environmental pollution including smog, acid rain, and the Greenhouse effect. Smog is formed when exhaust fumes of cars and buses mix with sunlight. The resulting thick, brown haze can be seen over some cities on occasion in winter. It can irritate eyes and lungs. Acid rain is caused by the sulfur present in coal. When coal is burned to generate electricity, the sulfur is changed into a gas that will dissolve in water and fall to ground as rain or snow. The acid formed in acid rain is like that in lemon juice or vinegar. Acid rain can damage buildings and statues made of stone, trees, and food crops. The greenhouse effect arises when too much carbon dioxide from burning fossil fuels is produced. Increased amounts cause a warming of the atmosphere surrounding the earth much like that in a greenhouse. Too much warming could alter earth's weather and cause the polar caps to melt resulting in flooding of coastal cities.

Not only are these sources of energy hazardous to human health and the environment, but they are finite. Oil and gas do not replenish at a fast enough rate for humans to use it for energy into perpetuity – therefore, we must find alternatives. Scientists are exploring these new forms of energy to generate electricity:
· Solar energy – using the sun
· Wind energy – using wind to turn a windmill
· Nuclear energy – splitting uranium atoms to create heat energy
· Geothermal energy – harnessing heat and steam generated below Earth's surface
· Waves and Tides – using the force of ocean waves and tides
· Biomass – producing fuels from living materials or decayed waste materials

How can we save energy?[footnoteRef:7] [7:  http://www.nrel.gov/docs/gen/fy01/30928.pdf] 

Energy saved is energy gained for another day! Saving energy will cut down on pollution and help our fossil fuels last longer until the renewable energy resources become more practical. Here are some energy saving tips that students should know:
· Turn off the radio and television when not in use
· Turn off the lights when you are not using them
· Use a solar powered calculator instead of a battery powdered calculator
· Ride the bus to the baseball game instead to taking the car
· Don't leave the refrigerator door open for a long time
· Use a hand operated can opener, not an electric one
· Use a sweater to stay warm in the winter instead of turning up the thermostat
· Use a fluorescent bulb instead of an incandescent one

Energy conservation is reducing or going without a service to save energy. Energy efficiency is using less energy to provide the same service.[footnoteRef:8] [8:  https://www.eia.gov/energyexplained/index.cfm?page=about_energy_efficiency] 




	Further readings

	Energy: http://www.eia.gov/energyexplained/index.cfm?page=about_home
Forms of energy: http://www.eia.gov/energyexplained/index.cfm?page=about_forms_of_energy
Sources of energy: http://www.eia.gov/energyexplained/index.cfm?page=about_sources_of_energy
Non-renewable energy: http://www.eia.gov/energyexplained/index.cfm?page=nonrenewable_home
Renewable energy: http://www.eia.gov/energyexplained/index.cfm?page=renewable_home
Greenhouse effect: https://www3.epa.gov/climatechange/kids/basics/today/greenhouse-effect.html
Electricity: http://www.eia.gov/energyexplained/index.cfm?page=electricity_home
Energy consumption: http://www.eia.gov/energyexplained/index.cfm?page=us_energy_use
Energy and air pollution: http://www.kean.edu/~csmart/Observing/18.%20Energy%20and%20air%20pollution.pdf Saving energy: http://energy4me.org/all-about-energy/sustainability/energy-conservation/
Energy efficiency: http://www.iea.org/topics/energyefficiency/




	Standards - What standards are being met by teaching this lesson?

	
· K-12 Integrated Environmental and Sustainability Learning Standards (See Appendix Table 1)
· California Education and the Environment Initiative (See Appendix Table 2)
· Next Generation Science Standards (See Appendix Table 3)
· Common Core State Standards (See Appendix Table 4)




	Necessary supplies - What supplies will you need to teach the class?

	
· Computer 
· Projector
· PowerPoint (attached)
· Internet access (or transfer the videos to a USB)
· Energy Detective Worksheets (attached)
· Pen or pencil for writing




	Do Now - (Written on board/projector) What quick independent activity will students engage in as soon as they arrive in class that will review past learning or preview the day’s learning?  (5 minutes)

	
Think of your daily routine. Before, during, and after school, you are using energy. Whether you’re using the energy from all the calories you ate during lunch, keeping the lights on to read at night, or taking a car ride to a friend’s house, you’re definitely using energy. Do you know what kind of energy these activities take? Where does energy come from? Where does it go? Discuss with a partner your answers to these questions, which will be tested in this lesson.




	Objective for the Day – (Written on board/projector) What skill are you going to teach and what should the students be able to do by the end of the class to demonstrate what they have learned?

	Today you will learn 
· Energy units and sources
· Which fuel is consumed the most in the U.S.
· Which fuels are used for both home heating and electricity generation in the U.S.
· What is the connection between energy consumption and CO2 emissions
· What can be done to conserve energy

Key words:
Energy                                      primary energy source
Renewable energy                    secondary energy source
Non-renewable energy                electricity 
Sustainable                                  potential energy
Unsustainable                              kinetic energy 
Consumption                          
Conservation
Efficiency

	Purpose – Why is it important for students to learn this skill? Explain why today’s lesson matters. 

	
Students will
· Understand how our lifestyles, our actions, and habits collectively impact our environment.
· Identify the interconnectedness of humans and their environment, especially with respect to resources.




	Teaching the Skill – How will you teach this skill to students? What will the examples and the modeling look like? How will you ensure that all students are actively participating in the lesson?

	Step 1: 

	Energy Basics (5-10 min)

Watch the video “Energy” (4:13) from The Dr. Binocs Show, published by Peekaboo Kidz https://www.youtube.com/watch?v=Q0LBegPWzrg
Encourage students to ask questions. Pause the video to give explanation. 


	Step 2: 

	Defining energy sources (5-10 min)

Explain that there are nine major areas of energy resources. They fall into two categories: 
· Nonrenewable energy resources, such as coal, nuclear, oil, and natural gas, are available in limited supplies. This is usually due to the long time it takes for them to be replenished. 
· Renewable energy resources, such as solar, wind, water (hydro), biomass, and geothermal, are replenished naturally and over relatively short periods of time. 

Watch “Renewable Energy 101” (1:31) https://www.youtube.com/watch?v=T4xKThjcKaE

AND

 Watch “Fossil Fuels 101” (2:42) (Both published by studentenergy.org)
  https://www.youtube.com/watch?v=zaXBVYr9Ij0

Ask the students where does energy go? 


	Step 3: 

	U.S. Energy Production and Consumption by Sources and Sectors (15 min)

Show the students the “U.S Energy Production and Consumption” PowerPoint presentation. Discuss the graphs.  

Ask the students:
Which fuel do you think is best for the environment, and why?
Do you think the U.S. pattern of consumption is sustainable? 
Why renewable resources and conservation are important?
How will this information affect how you use energy?
What can you do to save energy?













	Practice - What will it look like when you give the students the chance to practice on their own?  What activity will students complete? Remember, you are gradually releasing responsibility to the students over the course of the lesson. Students should ultimately be practicing the day’s objective independently. They might start by working in pairs or groups or with some helpful resources before working on their own. 

	
Energy Detectives at Work[footnoteRef:9] (20-25 min) [9:  https://www.teachengineering.org/activities/view/cub_energy2_lesson01_activity2] 


Vocabulary/Definitions:
· Detective: A person who investigates and obtains evidence or information.
· Energy: The ability to do work.
· Engineer: A person who uses scientific and mathematical knowledge to solve practical problems.

Steps:
1. Divide the class into teams of 2 students each. 
2. Pass out the Energy Detective Worksheets. Point out that the goal is to search for answers as to what energy is. 
3. Tell the students that they are energy detectives working for an engineering firm that does energy evaluations on buildings. 
4. Based on the clues given in the handout, ask students to think about answers as to what energy is and how it is used in their homes. 
5. Give the students 10 minutes to think about as many energy sources as possible. 
6. Have each team agree on a group definition for energy that uses the information they found. Write this definition on the worksheet. This is what they will report to the engineering firm. 
7. Conclude by having each team share its definition of energy with the class, which represents the engineering firm. Allow the class to ask questions of each team to clarify what they have learned. Discuss how each of these energy sources impacts the environment.




	Closure – Discuss the day’s activity and lesson plan with the class.  

	
Give the students opportunities to draw conclusions from the lesson.  




	Take Home/Homework – An activity for the students to take home and perform.  Optional: Have the students return the next day with proof of completion of the activity.

	
Ask the students to complete the Energy IQ quiz: http://www.eia.gov/kids/energy.cfm?page=quiz



Third Grade: Energy


Appendix of Tables

Appendix Table 1: K-12 Integrated Environmental and Sustainability Learning Standards

	Standard 1: Ecological, Social, and Economic Systems

	· Students develop knowledge of the interconnections and interdependency of ecological, social and economic systems.  They demonstrate understanding of how the health of these systems determines the sustainability of natural and human communities at local, regional, national, and global levels.

	Standard 2:  The Natural and Build Environment

	· Students engage in inquiry and systems thinking and use information gained through learning experiences in, about, and for the environment to understand the structure, components, and processes of natural and human-built environments.

	Standard 3: Sustainability and Civic Responsibility

	· Students develop and apply the knowledge, perspective, vision, skills, and habits of mind necessary to make personal and collective decisions and take actions that promote sustainability.




Appendix Table 2: California Education and the Environment Initiative

	Principle III: Natural Systems Change in Ways that People Benefit from and can Influence

	· Natural systems proceed through cycles that humans depend upon, benefit from, and can alter.

	Concept A: Students need to know that natural systems proceed through cycles and processes that are required for their functioning.
	Concept B: Students need to know that human practices depend upon and benefit from the cycles and processes that operate within natural systems.
	Concept C: Students need to know that human practices can alter the cycles and processes that operate within natural systems.

	Principle IV: There are no Permanent or Impermeable Boundaries that Prevent Matter from Flowing Between Systems

	· The  exchange  of  matter  between  natural  systems  and  human  societies  affects  the  long-term functioning  of both.

	Concept B: Students need to know that the byproducts of human activity are not readily prevented from entering natural systems and may be beneficial, neutral, or detrimental in their effect.




Appendix Table 3:  Next Generation Science Standards

	Energy

	· 4-PS3-2: Make observations to provide evidence that energy can be transferred from place to place by sound, light, heat, and electric currents.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Planning and Carrying Out Investigations: Planning and carrying out investigations to answer questions or test solutions to problems in 3–5 builds on K–2 experiences and progresses to include investigations that control variables and provide evidence to support explanations or design solutions.

Make observations to produce data to serve as the basis for evidence for an explanation of a phenomenon or test a design solution.
	PS3.A: Definitions of Energy: Energy can be moved from place to place by moving objects or through sound, light, or electric currents.

PS3.B: Conservation of Energy and Energy Transfer: Energy is present whenever there are moving objects, sound, light, or heat. When objects collide, energy can be transferred from one object to another, thereby changing their motion. In such collisions, some energy is typically also transferred to the surrounding air; as a result, the air gets heated and sound is produced.
    
Light also transfers energy from place to place.
    
Energy can also be transferred from place to place by electric currents, which can then be used locally to produce motion, sound, heat, or light. The currents may have been produced to begin with by transforming the energy of motion into electrical energy.
	Energy and Matter: Energy can be transferred in various ways and between objects.

	Earth and Human Activity

	· 4-ESS3-1: Obtain and combine information to describe that energy and fuels are derived from natural resources and their uses affect the environment.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Obtaining, Evaluating, and Communicating Information: 
Obtaining, evaluating, and communicating information in 3–5 builds on K–2 experiences and progresses to evaluate the merit and accuracy of ideas and methods. Obtain and combine information from books and other reliable media to explain phenomena.
	ESS3.A: Natural Resources: Energy and fuels that humans use are derived from natural sources, and their use affects the environment in multiple ways. Some resources are renewable over time, and others are not.
	Cause and Effect: Cause and effect relationships are routinely identified and used to explain change. 

Interdependence of Science, Engineering, and Technology: Knowledge of relevant scientific concepts and research findings is important in engineering. 

Influence of Engineering, Technology, and Science on Society and the Natural World: Over time, people’s needs and wants change, as do their demands for new and improved technologies.

	Engineering Design

	· 3-5-ETS1-2: Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the criteria and constraints of the problem.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Constructing Explanations and Designing Solutions: Constructing explanations and designing solutions in 3–5 builds on K–2 experiences and progresses to the use of evidence in constructing explanations that specify variables that describe and predict phenomena and in designing multiple solutions to design problems.

Generate and compare multiple solutions to a problem based on how well they meet the criteria and constraints of the design problem.
	ETS1.B: Developing Possible Solutions: Research on a problem should be carried out before beginning to design a solution. Testing a solution involves investigating how well it performs under a range of likely conditions.

At whatever stage, communicating with peers about proposed solutions is an important part of the design process, and shared ideas can lead to improved designs.
	Influence of Science, Engineering, and Technology on Society and the Natural World: Engineers improve existing technologies or develop new ones to increase their benefits, decrease known risks, and meet societal demands. 
    




Appendix Table 4: Common Core State Standards

	Mathematics

	Mathematical Practices

	Reason abstractly and quantitatively
· CCSS.Math.Practice.MP2: Mathematically proficient students make sense of quantities and their relationships in problem situations.

	Model with mathematics 
· CCSS.Math.Practice.MP4: Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace.

	Measurement and Data

	Represent and interpret data
· CCSS.Math.Content.3.MD.B.3: Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories. Solve one- and two-step "how many more" and "how many less" problems using information presented in scaled bar graphs.

	English Language Arts 

	Reading: Informational Text

	Integration of Knowledge and Ideas 
· CCSS.ELA-Literacy.RI.3.7: Use information gained from illustrations (e.g., maps, photographs) and the words in a text to demonstrate understanding of the text (e.g., where, when, why, and how key events occur).

	Writing

	Text Types and Purposes
· CCSS.ELA-Literacy.W.3.2: Write informative/explanatory texts to examine a topic and convey ideas and information clearly.

	Research to Build and Present Knowledge 
· CCSS.ELA-Literacy.W.3.8: Recall information from experiences or gather information from print and digital sources; take brief notes on sources and sort evidence into provided categories.

	Speaking and Listening

	Comprehension and Collaboration
· CCSS.ELA-Literacy.SL.3.3: Ask and answer questions about information from a speaker, offering appropriate elaboration and detail.

	Presentation of Knowledge and Ideas
· CCSS.ELA-Literacy.SL.3.6: Speak in complete sentences when appropriate to task and situation in order to provide requested detail or clarification.
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