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Content (what is taught): 

· Understand the greenhouse effect

· Demonstrate how much CO2 humans / families produce

· Make recommendations on how to reduce CO2 production

Context (how it is taught):

· Students will learn about global warming / greenhouse effect by completing an experiment that models the concept
· Students will learn the sources of carbon dioxide and complete and experiment showing this
· Students will calculate family emission of carbon dioxide and make recommendations to reduce the emissions

Activity Description:

In this lesson, students will learn about global warming and the green house effect by doing an experiment modeling it with plastic bottles.  Students will then learning about where carbon dioxide emissions come from and how is produced.  Finally, the students will calculate a family’s scenario of carbon dioxide and then make recommendations to reduce the emissions. 

Standards:

Math: 
MB1, MD2



Science: SA2, SE2, SF2
Materials List:
· Lab Quest
· Carbon Dioxide Sensor

· Coal 

· Plastic Bottles – 2 per group

· Lamps

· Thermometer – 2 per group

· Stoppers – 2 per group

· Family Scenarios

· Calculators

· Straws

Asking Questions: (The Greenhouse Effect)

Summary: A discussion about pollutants that are emitted into the atmosphere by our society will be conducted, followed by students looking at a picture of a greenhouse and asking them what it is and how it works. 

Outline: 

· Students will be given a picture of a greenhouse and asked what it is

· The students will then be asked to explain how a greenhouse works

· Students will explain how Earth’s atmosphere acts like a greenhouse 

Activity:  Businesses like Nucor (who is a leader in recycling steel) and others emit pollutants in the air.  Students need to think about what pollutants do to the environment (see comment below).  As a class, a discussion will be conducted about the pollutants that our society puts into the atmosphere.  Nucor should be cited as a company that voluntarily lowers its emissions.  Discuss why some businesses will do this and why others fight reductions.  Next, given a picture of a greenhouse, students will be asked to explain how it works and to compare the greenhouse with the Earth’s atmosphere. 

	Questions
	Answers

	What is the greenhouse effect?
	The greenhouse effect is a process by which thermal radiation from a planetary surface is absorbed by atmospheric greenhouse gases, and is re-radiated in all directions.

	What is the result of the greenhouse effect?
	The temperature there is higher than it would be if direct heating by solar radiation were the only warming mechanism.

	Give me one example you have seen that represents the greenhouse effect?
	An actual greenhouse that you grow plants in. You car in the summertime with windows up. 


Nucor commentary:  Nucor is a leader in the steel industry for recycling unused product.  Issues concerning the environment, including the greenhouse gas emissions are a major concern for their production. The company is a strong supporter of the governments VISION program in which the company voluntarily lowers its greenhouse gas emissions.
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Exploring Concepts: (The Greenhouse Effect)
Summary: Students will watch a video to get an introduction to global warming and the greenhouse effect. They will then model the greenhouse effect using plastic bottles. 
Outline: 

· Students will watch a video to get an introduction to global warming and the green house effect

· The students will then model the greenhouse effect using plastic bottles

Activity:  To start the activity students will watch a video on global warming and the greenhouse effect.  Students will have two 2-liter plastic bottles wrapped in black construction paper.  Bottle #1 will have a heat source (lamp) on it and a student will have breathed (exhaled through a straw) into the bottle 5 times. This will add CO2 and water vapor to the bottle. A temperature probe will then be added to the bottle through a stopper with the stopper placed in the opening. The temperature probe will need to be placed in the center of the bottle and not touching the sides of the container. Bottle #2 will only have a temperature probe in the stopper in the opening and a light source.  The temperature of each bottle should be recorded at 5 minutes (300 seconds) and again at 10 minutes (600 seconds). Record your data in the tables (shown below) and create a graph describing your data. Finally, a class discussion on the results will be conducted. 

Resource:

· Global Warming Video:  http://www.teachersdomain.org/resource/phy03.sci.phys.matter.greenhouse2/
	Factors
	Bottle 1
	Bottle 2

	Sealed with stopper
	 
	 

	Temperature probe
	 
	 

	Heat Source
	 
	 

	Added Carbon Dioxide
	 
	 

	Added Water Vapor
	 
	 


	Factors
	Bottle 1
	Bottle 2

	Sealed with stopper
	X
	X

	Temperature probe
	X
	X

	Heat Source
	X
	X

	Added Carbon Dioxide
	X
	

	Added Water Vapor
	x
	


	Elapsed Time
	5 Minutes Temp (˚C) (2)
	5 Minutes Temp (˚C) (3)
	Change in Temp (˚C) (3)
	Change in Time (Seconds)

	Bottle 1
	 
	 
	 
	 

	Bottle 2
	 
	 
	 
	 


Instructing Concepts: (The Greenhouse Effect)

Natural Resources

Natural resources occur naturally within and are derived from the environment and exist relatively undisturbed by man.  Natural resources are both essential for our survival and used for satisfying our wants.

Classifications

There are many different classifications for natural resources depending on what aspect is being discussed.  Common classifications include: 

1) Based on origin: Biotic (from living things) and Abiotic (from nonliving things)

2) Based on stage of development: Potential (exist and may be used in future), Actual (being used at present time), Reserve (part of actual resource that can be developed for use) and Stock (cannot be used at this time due to lack of technology.

3) Based on renewability: Renewable (can be replenished or reproduced easily) and nonrenewable (formed over long geological periods so cannot be replenished)

4) Based on availability: Inexhaustible (unlimited in quantity…air, sunlight, etc.) and Exhaustible (limited in quantity and can be used up...fossil fuels, etc.)

Management/Conservation

It is critical for natural resources to be managed and conserved, especially if the resource is exhaustible or nonrenewable.  These resources cannot be easily replaced.  Recently, there has been a global push to use natural resources more responsibly.  The conservation movement to reduce, reuse and recycle is directly applicable to natural resources.  If society can reduce the use of a natural resource, or reuse it for another application or recycle it for another use the impact on our environment will be reduced.  For instance, fewer trees will have to be cut down and less mining will have to occur.  This movement is directly connected to the management of natural resources so that future generations will still have access to them.

Consumption

When natural resources are consumed there are consequences to the environment.  It can be that plant foliage has been removed so that soil erodes more easily.  It can be that the natural environment is disturbed through mining or pollution is generated through use of natural resources.  The pollution can be toxic metals put into the environment by the smelting process or greenhouse gas emissions released by the burning of fossil fuels.  

Greenhouse Effect

The process whereby thermal radiation is absorbed by atmospheric greenhouse gases is released in all directions is called the greenhouse effect.  The release of the thermal energy greenhouse gases creates temperatures that are higher than if only direct solar radiation was occurring.  One of the results from consuming some natural resources (fossil fuels) is the release of pollution including carbon dioxide, methane and nitrous oxide.  These pollutants are greenhouse gases that can serve to increase the greenhouse effect.  The greenhouse effect is necessary for life to exist on the Earth.  However, the use of fossil fuels has increased levels of CO2 in our atmosphere.  Scientists speculate that this could be causing global warming and adversely effecting the environment. 
Organizing Learning: (The Greenhouse Effect)

Summary: Students will learn how much carbon dioxide they release everyday and how much carbon dioxide is given off with the burning of coal.  Students will then identify how much coal is used in the United States on a daily basis. 
Outline: 

· Students will learn how much carbon dioxide that they release everyday

· Students will learn how much carbon dioxide is given off with the burning of coal

· Students will identify how much coal is used in the United Stated on a daily basis and then calculate how much CO2 is released

Activity:  Have a class discussion on the sources of CO2 gas. Students will experiment with two of these sources. 

Experiment 1: CO2 in Breath Exhale:  Students will take the CO2 reading of a clean bottle. The student will then breathe (exhale) into the bottle and take the reading.  Experiment should be repeated three times and the data should be averaged. A calculation of how much CO2 is released daily through breathing should be completed. All data needs to be recorded in the data table.

Experiment 2: CO2 Produced in Burning Coal.  Students will take the reading of a clean container.  Then burn 5 grams of coal and take another reading.  The experiment will be repeated three times and the data should be averaged. All data needs to be recorded in the data table. Research will be done to determine how much coal is burned leading to how much coal is burned everyday and how much CO2 is given off each day.
Data Table

	Trial 
	Clean Bottle CO2 Reading
	Bottle + Exhale CO2 Reading
	Human CO2 Daily Production
	Clean Can CO2 Reading
	5 g Coal   CO2 Reading
	Daily Coal Burning  CO2 Reading
	

	1
	 
	 
	  
	 
	 
	 
	

	2
	 
	 
	 
	 
	 
	 
	

	3
	 
	 
	 
	 
	 
	 
	

	Average
	 
	 
	 
	 
	 
	 
	

	
	
	
	
	
	
	
	


Understanding Learning: (The Greenhouse Effect)

Summary:  Students will be given a family scenario card. The students will read the information about the family and calculate the CO2 yearly emissions.  Students will then analyze the family’s production and compare it to the recommended 11000 pounds per person per year. The students will then make recommendations to help the family lower their emissions. 
Outline: 

· Formative Assessment of the Natural Resources (Greenhouse Effect)
· Summative Assessment of the Natural Resources (Greenhouse Effect)
Activity: Students will complete written and performance assessments relating to the greenhouse effect.
Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Do the students understand the green house effect?

2) Can students explain the green house gas emission problems?

3) Do students understand how they are effect by the greenhouse?

Summative Assessment: Students can complete the following writing prompt:
Explain the greenhouse effect. Be sure to include what it is and how it effects the environment.

Students can complete the following performance assessment: Student will be given a family scenario card. (see attachments below)  Students will read the information about the family and calculate the families CO2 yearly emissions. The student will analyze the family’s production comparing it to the recommended 11000 pounds per person per year. The student will then make recommendations to help the family lower their emissions. 
Attachment:

S127_SHINE_Greenhouse_Effect_U_Scenarios.doc
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