ENERGY CONSERVATION


Abstract

This is a unit look at forms of energy, use of energy, different technologies to harness energy and the ethical implications of these sources and technologies.  Farming policies and food as an energy source is also examined. Students look at how much electricity is used in different parts of the world and then look personally at how much energy they use in their daily lives. According to the law of conservation of energy, students learn that electricity comes from other forms of energy and research these technologies. Students explore the ethical issues involved in providing energy for community/economic usage as well as personal consumption. 
Essential Understandings


· There are multiple sources of energy 

· The advantages and disadvantages of each source and the inherent ethical implications of each

· Food is a form of energy and the ethical issues in the agriculture industry

· The laws of conservation of energy

Target Audience

· Grades 6-12

· Adaptable to earth science, environmental, physical science, chemistry, and general science courses
EALR’s
· 1.1.4  Energy Forms

Energy comes in many forms, including potential, kinetic and thermal and is found in the Earth
· 2.1.5  Scientific Inquiry

Communicate investigations & explanations visually, orally, & in writing, with computer-based technology. Research, interpret and defend investigations or arguments
· 3.1.3  Design Solutions

Compare / contrast multiple solutions, Propose and evaluate constraints, applications and consequences of solutions
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· “Ethics in the Science Classroom” NWABR @ Pack Forest
Sequence of Unit

Not all activities have to be completed. Activity 5 is it’s own subunit which still fits within the essential understandings of the entire Energy Conservation unit.
1. “Let Them Eat Cake” activity (30-50 minutes)
Students explore inequities in energy usage around the globe

2. Personal Energy Calculator (75 minutes)
Preassessment questions about energy and electricity lead to the law of conservation of energy. Students calculate how much energy they use personally in a month and compare to average values.

3. Student Research Activity (3-4 days)
Students research the pros and cons of numerous different sources of electricity (i.e. nuclear, hydroelectric, solar, etc.) and share with the class. 
4. Nuclear Energy Case Study (2-3 days)
Students explore a scenario from multiple stakeholders’ views and then use a tool to explore the ethical question, “Should a nuclear power plant be placed in this community?”

5. Ethical Eating: An Investigation into the Production and Distribution of Food (5-6 days)
a. Why does it matter what I eat? (2 days)

Students act as “Food Detectives” and explore food sources. 

b. What happens to the food “down on the farm?” (2 days)

Students learn about practices in agriculture, comparing traditional and industrial farms. 

c. Case Study: Doug the Farmer (1-2 days)

Through a case study, students explore ethical issues in farm practices and conclude what actions Doug the Farmer should take. 

Possible extension or supplement lessons:
· Other possible case studies in addition to Nuclear Energy study above:

· Coal, Petroleum, Hydroelectric power, Natural Gas, Wind Power, Solar Power, Geothermal, Biomass Fuel 
· Position or Debate Paper
LET THEM EAT CAKE! LESSON PLAN
Adapted from www.facingthefuture.org 

OVERVIEW:
Through the cutting and distribution of a cake or other treat, students experience the inequitable distribution of energy usage around the world and see the interconnectedness of human economic and social activities. 

KEY ISSUES/CONCEPTS:  

· Resource distribution 

· Consumption patterns 

· Environmental and structural scarcity 

INQUIRY/CRITICAL THINKING QUESTIONS: 

· What are the results of unequal distribution of 

resources around the world? 

· What feelings and behaviors result from such 

inequity? 

· What can we do about inequity of resource distribution around the world to make it fair and just? 

OBJECTIVES: 

Students will: 

Experience an inequitable distribution of resources. 

Consider, write about, and discuss the connection of resource distribution to energy issues, and the underlying connections to human economical, environmental, and social 

activities. 

TIME REQUIRED: 30 – 50 minutes 

MATERIALS:
·  A treat: cake, popcorn, candy, etc.

· Overhead Sharing the pie chart Divided by World 

Population 

· Overhead Sharing the Cake Divided by energy usage

ACTIVITY: 

1. Show the cake to the class and explain that you have brought it for them to share. (You might set the cake out in front of the class a while before you start the activity to pique the students’ interest.) 

2. Ask the class if you should invite the class next door to join you in eating the cake. If the students say no, ask them why not. Explain that this represents the concept of environmental scarcity, in which there is just not enough of a resource for everyone who wants or needs it. In this case, if the class next door came over, there would be less cake per person. Ask them why this is so… conservation of energy.

3. Tell them that instead of inviting over the class next door, you will divide the cake for this class to share. Ask them to imagine that they represent all the people on the planet. Put up the overhead Population Format, showing how the cake would be cut if it were divided based on population. Physically separate the class into the groups as indicated in the table below: 

	30 students: group of
	20 students: group of
	Representing
	% of earth’s Pop.

	2

3

4

1

4

16
	1

2

3

1

3

10
	US + Canada

South/Central America

Europe

Middle East

Africa

Asia
	6%

9%

13%

3%

14%

55%


4. Ask each region how they feel about this distribution. (This distribution equally divides the cake among each region and represents the “fairest” distribution.) 

5. Tell the class that instead of dividing it by population, you will divide the cake to represent how resources are actually distributed in the world, based on world wide energy usage. Put up the overhead  Worldwide energy usage.

6. Cut the cake into five unequal pieces, as indicated on the overhead, and distribute the pieces to each “region.” Be sure to hold up each piece so the class can see how much each region will get. 

7. Ask each region how they feel about their share of the cake. Ask Asia and Africa how they are going to divide the cake among their population. Will they try to divide their very small piece equally among the group or will one or two people decide to eat all of it? (Some students will likely begin eating the cake, while others may get agitated. Allow some stress to develop.) 

8. Ask each region what they are going to do about the situation. Some may choose to migrate to U.S./Canada and take their cake. You might see discrimination (only some people can have the cake), conflict (fighting over the cake), or “brain-drain” (only our “friends”— those with professional degrees or education— from another region can come over and share our piece of the cake). Make sure there is enough time for everyone to experience the feeling of having very little or of having more than everyone else. 

REFLECTION: 

1. Have the students do a free-write about the activity. Give them the following prompts: “How did it feel when you saw how much other groups got? How did you divide the cake within your group? Did you do anything to get more cake, or give any away?” Begin a discussion by asking the students to read or summarize some of their free-writes. 

2. Use the following prompts to lead a discussion of the causes of unequal distribution in the world: 
How does this game relate to the real world? How would this have been different if they were really hungry and hadn’t eaten much, or anything, for a couple of days? 

 What are real examples of people trying to “get more cake”? What do people do within a country if they don’t like the amount of resources they are getting? What might a whole country do if it feels this way? Point out that there is also unequal distribution within countries, and brainstorm ten cases of unequal distribution in your community, state, or country. 

How could a comfortable and fulfilling lifestyle be provided for all the world’s people? If this does not seem possible, what are some of the potential consequences of continued and increasing inequity between individuals and nations?  What are some of the ethical, social, and security implications of this inequity? Do you see examples of that occurring today? If so, what consequences are evident, and where? What underlies them? 

3. Have the students brainstorm ways they could personally address the inequitable distribution of resources. Examples include: reduce, reuse, and recycle resources; buy energy-efficient and sustainable products; volunteer at nonprofit organizations working toward social justice; and talk about this issue with friends and family. 

©2002 www.facingthefuture.org The Curriculum Guide 
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Personal Energy Calculator Lesson Plan

Goals:

· Students will know the law of conservation of energy

· Students will assess how much energy they use in their home via appliances, electronics, heating/cooling, etc. 

· Students will identify what activities make up their highest energy usage

· Students will identify how they could reduce their energy usage

Required materials/supplies:

· Personal Energy Calculator Form for each student (included here)

· Calculators (or use Calculator application on computer)

· Computers with internet access (1 per student, or 1 per group)

POSSIBLE ASSIGNMENT PRIOR TO THIS LESSON:

Students could create an “Energy journal” where they record length of time they use electricity through appliances, electronics, lights, water heating, home heating, etc. for a set period of time (2 days perhaps). 

Introduction discussion:

1. What are some forms of energy?

2. What are some activities you do, or devices you use, that use electricity as a form of energy?

3. Where does that electricity come from when you plug something into the wall?

4. If a substance is “conserved,” what does that mean?

Debriefing of discussion:  This is a detailed script. Modify as you see fit
Energy comes in many forms such as those you thought of: heat, light, electricity, chemical energy, potential energy, kinetic energy, etc. Energy cannot be created out of nothing, we can only change what form the energy is in. This principle is expressed in the law of conservation of energy. Energy is not created or destroyed – it is conserved. 

For example, if I hold this ball 4 feet above the ground, it has potential energy. That is, it has the potential to move if I let go of it. When I do let go of it, that potential energy is transformed into kinetic energy, or energy of movement. The energy merely changed forms (Can do this demonstration with a ball or other object). We all use electricity – in fact we’re using it right now to maintain the classroom’s temperature, the lights, electric pencil sharpener, heating the hot water that comes out of the faucet, the computer, etc. The electricity we use used to be in another form and power companies transformed it into another form. Maybe the kinetic energy of a river was used to turn a turbine which a generator transforms into electricity. Maybe a nuclear power plant uses a nuclear reaction to change chemical energy inside an atom into heat energy and finally into electricity. Based on our current knowledge of energy and electricity, do we have an unlimited amount of electricity? (NO!)

We can only transform the amount of energy found in our planet into electricity; we can NOT make “new” energy. As our population continues to increase, what are some ways to meet our electricity needs? (more power plants, use less electricity, or both) 
We’ve already looked at how much electricity is used by people in various parts of the world. Let’s make it personal - how are you doing? You will be using a website as a tool to calculate an estimate of how much electricity you are using in a month. The website was created by a power company in Ottawa, Canada to allow consumers to calculate their usage and identify ways to reduce usage. Use the Personal Energy Calculator form to record your energy usage by appliance or device. The units used are kilowatt hours per month (or kWhR’s). These are the same units you would find on your homes electricity bill. 

Personal Energy Calculator Form: 

Students use website to calculate their monthly energy usage. When finished will need to calculate total usage. Based on computer availability, students could complete the activity in pairs or small groups. This could also be done as a homework assignment if it is appropriate for the student population. The teacher needs to do this activity as well, or do it ahead of time so the teacher’s energy usage can be shared with students. 
Website is: http://www.essexpower.ca/residential/energy_calculator.cfm#apptop.
Personal Energy Calculator Form           Name _________________________

                                                                               Class _____  Date__________

Use website:  http://www.essexpower.ca/residential/energy_calculator.cfm#apptop

Make sure you search through all nine areas of the home so you don’t forget any appliances or energy uses. If you run out of room, record additional on back.

	Appliance, electronic device, heating/cooling
	Monthly usage in hours or days
	Electricity usage in kWhR’s/month

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Total usage per month
	


Average USA use: 1068 kWhR/month
Average world (excluding USA): 107 kWhR/month

Average Washington State use: 1108 kWhR/month
Answer in paragraph format on another piece of paper or on the back:

How did you compare to the average uses above? Explain what possible factors are responsible for your level of energy use compared to these averages. 

Student Research Activity

Goals:

· Students will know multiple sources of energy (nuclear, coal, petroleum/oil, hydropower, natural gas, wind, solar, biomass, geothermal, and/or fusion)

· Students will know advantages and disadvantages of different sources including environmental, economic, political, and social issues.

· Students will utilize research techniques and evaluate validity of resources

Required materials/supplies:

· Computers with internet access (1 per student, or 1 per group)

· Library resources (reference books and other books on energy, electricity, and human environmental impact)

· Tools to create student product (poster boards, computer for MS PowerPoint, etc.)
· A rubric for the research project (if desired, not included here)
Activity:

Create groups of students (3-4 students) and assign one energy source to each group. Teacher can decide exactly how many energy sources to assign from the following list:

nuclear, coal, petroleum/oil, hydropower, natural gas, wind, solar, biomass, geothermal, and/or fusion

Each student group must research:

· How does the technology and process work? How is electricity gathered?

· What are the benefits of this specific energy source? May include cost, availability of resources required, environmental impact, political, economics/jobs/business, and social. 

· What are the challenges or weaknesses of this specific energy source? May include cost, availability of resources required, environmental impact, political, economics/jobs/business, and social. 

Each student group must create a product that includes the three requirements above so the entire class can view them and present it verbally to the class. Groups could choose their own product format or teacher can assign. Possible products include:

· MS PowerPoint slideshow

· Poster 

· Overhead transparencies

· Other, upon teacher permission

Each individual student must make a collection of “fact-sheets” for each energy source that is presented to the class. Each fact-sheet must include a summary of the three components that were researched and presented. The fact sheet could be: 

· Piece of note book paper per energy source, bound as a booklet

· 3 notecards per energy source, hole punched and bound

· Graphic organizer (chart, table, etc.)

· Other, upon teacher permission

Some Suggested Internet Resources for Students:

State Energy Alternatives (renewable energy sources only)

http://www.eere.energy.gov/state_energy/technologies.cfm

US Nuclear Regulatory Commission Students’ Corner - Nuclear

http://www.nrc.gov/reading-rm/basic-ref/students.html

Energy Information Administration Energy Kids’ Page - Coal

http://www.eia.doe.gov/kids/energyfacts/sources/non-renewable/coal.html

Nuclear Case Study Lesson Plan

This lesson plan could also be followed to implement any of the supplemental case studies that are provided at the end. Read the follow case study:
MATERIALS NEEDED

· Ethical Decision-Making Framework (Long Version)

· Copies of Case Study or project for class to see

Nuclear Energy Case Study
The state has decided to build a nuclear power plant in your town.  Your electricity is currently provided by a coal-fired plant that is older technology and is generating excessively high levels of pollutants into the air; it is not economically feasible to convert this plant to “state-of-the-art” technology to achieve acceptable air emission standards.  

The new plant will be placed adjacent to the river outside of the town limits; the actual site contains an abandoned manufacturing facility that will be demolished and its proximity to the river will provide adequate water for cooling the electrical generating process in the nuclear plant.  This site also includes an old dam across the river that was used by the old manufacturing plant.  

The state is holding a public forum to discuss the timetable for the new plant construction and start-up and to listen to comments from the local residents.  What are the ethical questions or issues related to the state’s decision? 

Begin using the Ethical Decision-Making Framework (Long Version)

stakeholder Groups

Assign students to groups (can use 5-8 groups). Groups identify key facts, stakeholders, and possible ethical questions in their decision-making framework. Then assign a specific stakeholder to each group.
RESOURCES FOR STAKEHOLDER GROUPS

These websites (or printed text from them) could give further information about stakeholders’ perspectives. 

Environmental stakeholder

http://www.greenpeace.org/usa/campaigns/nuclear/safety-and-security?page=2
Anti-terrorist response – law enforcement or NRC safety officer

http://www.nrc.gov/reading-rm/doc-collections/fact-sheets/safety-security.html
General positive information for students
http://www.nrc.gov/reading-rm/basic-ref/students.html
Union of Concerned Scientists - Scientists
http://www.ucsusa.org/clean_energy/nuclear_safety/index.cfm
Power Company

http://www.southerncompany.com/southernnuclear/how.asp?mnuOpco=soco&mnuType=sub&mnuItem=sn
Office of Nuclear Energy, Science and Technology

http://gen-iv.ne.doe.gov/documents/geni.pdf
Three-Mile Island (what if I lived there?)
http://www.ans.org/pi/matters/tmi/brief.html

Pro-business approach – mayor, chamber of commerce, business leader
http://www.usec.com/v2001_02/HTML/aboutusec_FAQnuclear.asp
MULTI-STAKEHOLDER GROUPS

Assign new groups (number of students in a group is equal to the number of stakeholder groups you had above) with one student from each stakeholder group. Continue with the decision-making framework. 
Ethical Eating:

An Investigation into the Production and Distribution of Food

This is really its own unit of study which still fits within the essential understandings of the entire Energy Conservation unit. It was constructed by Joanne Zema from Cleveland, Ohio. 
Unit Overview:

This science unit encompasses concepts dealing with flow of energy in an ecosystem, in this case a farm, and the importance of biodiversity in the environment. Students will consider the use and misuse of resources in traditional and sustainable farming as opposed to corporate farms. They will explore ethical issues involved in livestock treatment and crop development. The unit can be extended to consider the global implications of food production today.

Target Audience: 

· Grades 6-12

· Adaptable to general Science, environmental science, or any agricultural course

Washington EALRs:

1.3.3 Explain how organisms and ecosystems can sustain life by obtaining, transporting, transforming and releasing matter and energy and eliminating matter.

3.3.2 Study and analyze challenges or problems from local, regional, national or global contexts in which science and technology can be used to design a solution.

3.2.2 Explain how human societies’ use of natural resources affects quality of life and the health of ecosystems.
Goal:


Students will become more aware of the sources of the food they eat and of the impact on the environment and human resources associated with food production and distribution.

Objectives:

1. To research and compare sustainable and traditional farming with corporate farming.

2. To develop the ethical dimensions involved in the use of the land and resources and the treatment and care of livestock.

3. To analyze a film dealing with global agricultural issues in order to become more aware of these issues and how they impact the rest of the world.

4. To practice ethical decision-making in an analysis of case studies involving these issues.

Unit Outline:

I. Why does it matter what I eat? (2 days)


1. “Be a Food Detective”


2. Discussion questions 

II. What happens to the food “down on the farm?” (4-5 days)

1. What I know/What I don’t know

2. Research groups: traditional and  industrial farms

3. Posters

4. Discussion 

III. What’s the ethical issue? (1-2 days)

1. Case Study: Doug the Farmer

2. Class discussion
3. Individual opinion paper
IV. Extensions

1. Treatment, care of livestock

a. Research 

b. Discussion

c. Case Study: Burger Man (Mock stock holders’ meeting)

2. Crop production

a. Fertilizers, pesticides, land impact issues

b. Field trip: local farms

3. “The Global Banquet”

a. Film analysis

b. Research: farm acreage/workers in various areas

c. Case Study: Dhruva the Destitute (Ethical Decision Making Model)

Lesson 1: Why Does It Matter What I Eat?

Materials: “Be a Food Detective” (http://www.agclassroom.org), Activity Sheet A: Food Detective Ingredient Chart, food labels, Internet 

Teacher Instructions: As a class discuss favorite foods and choose several to try to determine where they come from. Discuss possible sources of information for finding out. Do one label together as a class, discussing why particular ingredients would be found in that area.

Form groups of 3-4. Hand out Activity Sheet 1 for recording and 2-3 labels per group. Provide some Internet sources for possible information (see list of resources).

Groups will be assessed according to their group presentations.

Questions to Discuss:

1. Where does most of our food come from? Local? Further away?

2. How many miles does it travel to get here?

3. How much energy is used to get it here?

4. What people are involved in getting it here?

Each student will write a paragraph after the discussion—Why is it important whether I eat locally or globally?

Lesson 2: What Happens to the Food “Down on the Farm?”

Materials: list of Internet sites for researching farms (see list of resources), Internet access, poster boards

Teacher Instructions: Groups will be given the assignment to think about how they think a modern farm operates. (Who works there? What do they do? What needs to be done about livestock? What needs to be considered when growing ______ ?) They will brainstorm and make a chart of what they know about a farm’s operations. Groups will share as a whole. 

Each group will be given a set of Internet sites to check out, some about sustainable agriculture (http://www2.kenyon.edu/Projects/Farmschool/future/techsams.htm) some about industrial farms (http://www.factoryfarm.org ).When they have completed their research, they need to make a group poster illustrating what they have learned about farms in the United States, including the following: -How livestock is treated, cared for







           -How pests are controlled







           -How fields are fertilized







           -Who the workers are

Discuss the differences found in the ways farms are run and whether any ethical issues are raised by the research they have done about farms. 

Students will be assessed on the poster produced. Individually, they will write an account of the differences they noted in the groups’ research and note what they consider to be a major ethical issue and why. 

Lesson 3: What’s the Ethical Issue?

Materials: Case Study: Doug the Farmer, Instructor notes and Discussion Questions

Teacher Instructions: Students will be given the case study, Doug the Farmer, which describes a farmer faced with the option of tripling the size of his operation or buying two smaller operations and splitting his herd into three small ones. They will read the scenario in groups and write down what they know and don’t know. (This is a beginning lesson in ethical decision making.)

They will discuss what they know and come up with the ethical issues involved. Then it will be discussed as a whole group and possible stakeholders will be identified. Each group will be assigned one stakeholder in order to come up with their values.

Next each group will send one member to a ‘mixed stakeholder’ group where they will present their positions.

As an assessment, each person will be asked to present the positions of the other stakeholders in his mixed group, and present a possible solution to the conflict.

Extensions:


Since this unit is essentially dealing with energy flow in an ecosystem, from this point we would revisit animal and plant life on the farm. After dealing with the livestock issue with further research, discussion, possible field trips, I would return to the ethical aspect with a case study, Burger Man, about a proposal that animal products served at McDonald’s, use only animals raised under humane circumstances. It involves a mock stockholders’ meeting, in which groups would take on one of the roles presented. 


There would be a study of crop production, including pesticide and fertilizer use, methods of tilling the land, water use, etc. At this time field trips to an organic farm and a regular farm might be planned. 


The final segment of this unit on ethical issues in farming would extend to the global community. I would begin with a film, “the Global Banquet” (Maryknoll, Maryknoll, NY), which describes what is being done as large American agribusinesses extend their production beyond our borders. We would analyze that film, and discuss some of the differences noted in farming here and abroad, as well as look at the condition of workers on those farms. This segment would end with a case study, Dhruva, the Destitute, which treats the hunger issue around the world. Students would, at this point, be led through the longer version of the Ethical Decision Making Effort (long version).

Internet Resources:


- Sustainable Farming


(http://www2.kenyon.edu)


(http://www.sustainabletable.org/schools/teachers)


(http://www.sare.org)


-Factory Farms


(http://www.factoryfarm.org)


-Ecological Farming Association


(http://www.eco-farm.org)


-Environmental Working Group Farm Subsidy Database


(http://www.ewg.org/farm)


-The Land Institute


(http://www.landinstitute.org)


-Monsanto


(http://www. Monsanto.com)


-National Family Farm Coalition


(http://www/nffc.net)


-Organic Consumers Association


(http://www.organicconsumers.org)


-Coalition of Immokalee Workers


(http://www.ciw-online.org)


-Food Circles Networking Project


(http://www/foodcircles.missouri.edu)


-Humane Farming Association


(http://www.hfa.org)


-Organic Consumers Association


(http://www.purefood.org)


-Public Citizen


(http://www.citizen.org)


-U.S. Department of Agriculture


(http://www.usda.gov)


-Waterkeeper Alliance


(http://www.keeper.org)


-Robyn VanEn Center for Community Supported Agriculture


(http://www.csacenter.org)


-Local Harvest—a state by state guide to buying locally


(http://www.localharvest.org)


-Community Supported Agriculture of North America


(http://www.umass.edu/umext/csa) 
Possible extension or supplement lessons:
· Other possible case studies in addition to Nuclear Energy study above:

· Coal, Petroleum, Hydroelectric power, Natural Gas, Wind Power, Solar Power, Geothermal, Biomass Fuel 

· Position or Debate Paper where students not only support their own position, but predict arguments against their position and provide rebuttals.

· Students write a letter to a politician, an agency, a private company, or other body recommending a position or course of action based on their activities in the classroom. 

· Lab: Constructing a Closed System Terrarium. Students plant a small plant in a large, clear jar where the only resource that can get in is the sun’s energy. It is a model of the entire earth and demonstrates how organisms can survive if resources are conserved. 
