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	This application will help students to link Climate Change to changes in the atmosphere. 

	Team, if Applicable 
	Atmosphere 

	Whole Group/Small Group/Individual


	Individual or small group

	Author
	Kathie Klein, Teressa Black, Kathy East

	Summary
	C02 Levels in the Atmosphere
This lesson will encourage students to observe real world data concerning C02 levels in the atmosphere, using the Keeling’s Mauna Loa Curve, noting both seasonal changes and yearly increases of C02. Students will compare the Keeling Curve with the Scripps Oxygen Level graph and draw conclusions about the correlation of CO2 levels/O2 levels.  Next students will compare and contrast vegetation levels/density over an annual periods and extrapolate future trends. Students will research the relationships of C02, methane and water vapor leading to increased greenhouse gases.  Students will use what they have learned to explain global climate change.  Also students will theorize how deforestation would change the model? 

	LESSON AT A GLANCE

	Subject(s)
	Earth Science, Chemistry, and Math

	Grade/Level
	8-10 grade

	Objective(s)
	The purpose of the lesson is to; Observe real world data concerning C02 gases and greenhouse gases, graph data, interpret data, and use data to draw conclusions. Students will be asked to project future changes in the atmosphere, using the Keeling Curve Model and hypothesize about other contributing factors that could change or affect the projected model. Going further, students should theorize about how deforestation would change future projections.

	Time Required
	40 Minutes class time with possibility of 30 minutes additional independent student work time.

	Essential Question(s)



	Why is CO2 so important?

How much are we putting into the atmosphere?

What is Keeling’s Mauna Loa C02 Curve?

What 2 separate groups of data does the curve show?

What causes the seasonal increase or decrease of C02 levels in the atmosphere? Explain

Hypothesize the natural and unnatural causes of the yearly curve C02 increase.  

How does increased C02, water vapor and methane found in the atmosphere lead to increase greenhouse gases in the atmosphere?

Explain how this increases warming in the atmosphere.

What global implications can we draw from this and information data.

What might future seasonal and yearly increases look like?

What changes could affect the Curve model in the future?


	Lesson Overview
	Lesson Overview:

1. Students observe Keeling’s Mauna Loa C02 Curve

2. Students make 2 charts; recording seasonal data and yearly C02 increases

3. Use data to extrapolate future increases for the next decade.

4. Research Greenhouse gases

5. Calculate how C02 and water vapor can cause methane in the atmosphere.

6. Make conclusions about future C02 emissions and atmospheric changes.

7. Make global Climate Change extensions.

8. How could deforestation affect the projected Curve.

9. List factors that could alter your conclusions



	TEACHER PREPARATION

	Subject Matter Overview
	C02 levels in the atmosphere have increased over the last few decades.  The Keeling Curve is a graph showing the change in concentration of C02 in the atmosphere since 1958. The measurements were taken at the Mauna Loa Observatory in Hawaii. Keelings data showed the first significant evidence of increasing carbon dioxide levels in the atmosphere. http://en.wikipedia.org/wiki/Keeling_Curve  In addition C02, along with methane and water vapor (Greenhouses gases) cause warming of the atmosphere.
http://en.wikipedia.org/wiki/Greenhouse_gas
http://www.chemicalformula.org/methane
http://en.wikipedia.org/wiki/Methane
Further, deforestation can increase the amount of C02, methane and water vapor into the atmosphere.

http://cdiac.ornl.gov/home.html
http://earthobservatory.nasa.gov/Features/Deforestation/deforestation_update.php
Relationships between these factors may affect atmospheric change.



	Materials
	1. Computer with internet access

2. Keeling’s Mauna Lao Curve-

http://en.wikipedia.org/wiki/File:Mauna_Loa_Carbon_Dioxide-en.svg
3. Worksheets



	Preparation
	Prepare worksheets for students

Arrange for computer usage with internet access

Prepare background information for students.  Depending on their prior knowledge, this might include information about Climate Change, Greenhouse Gases, Mauna Lao Observatory, Keeling’s Curve, deforestation.

	Differentiated Instruction
	Worksheets can be adjusted to fit the needs and abilities of the students.

Students may work in small groups of three, where each student is responsible for a different part of the lesson, such as data collection, charting, extrapolating, conclusions, etc. Each student can work in the area that addresses their learning style.

	TEACHING THE LESSON

	Lesson Management 
	1. Introduce background information
2. Introduce purpose of worksheet and explain data sheets
3. Emphasize the need to support worksheet information with research.

	Teaching Tips
	1. Group student by diverse learning styles to allow for students to compliment each other’s skills.

2. Look for higher order thinking in making conclusions and projections.

	Student Instructions
	See attachments with lesson.

	Student Worksheets
	See attachments with lesson.

	Lesson Resources
	http://en.wikipedia.org/wiki/Keeling_Curve
Oxygen Measurement:  http://scrippso2.ucsd.edu/
http://en.wikipedia.org/wiki/Greenhouse_gas
http://www.chemicalformula.org/methane
http://en.wikipedia.org/wiki/Methane
http://en.wikipedia.org/wiki/Carbon_budget
http://cdiac.ornl.gov/home.html
http://earthobservatory.nasa.gov/Features/Deforestation/deforestation_update.php
http://earthobservatory.nasa.gov/Experiments/PlanetEarthScience/GlobalWarming/GW_IntroMovie.php


	ASSESSMENT & EXTENSIONS

	National Standards


	Science standards: NS-9-12.1 Science of Inquiry, NS-9-12.4 Earth and Space Science, NS-9-12.5 Science and Technology, NS.0-12.6 Personal and Social Perspectives.  Math standards:NM.9-12.2 Meanings of operations and how they relate to each other, NM-ALG.9-12.3 Use mathematical models to represent and understand quantitative relationships.

American:  Content Standard A: learning scientific inquiry and understand basics of scientific inquiry

Content Standard E: propose and choose between alternate solutions, implement a proposed solution, evaluate the solution and its consequences, communicate the problem, process, and solution.

Canadian Standard:  Grade 10 Earth and Space Science:  Climate Change

d1.  Analyse some of the effects of climate change around the world, and assess the effectiveness of  
initiatives that attempt to address the issue of climate change

d2. Investigate various natural and human factors that influence Earth’s climate and climate change; 

d3. Demonstrate an understanding of natural and human factors, including the greenhouse effect,  
that influence Earth’s climate and contribute to climate change.

	Assessment/Rubric
	See attached Rubric

	Extension Activities
	What is a “carbon budget”?  http://en.wikipedia.org/wiki/Carbon_budget
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