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             Technology-Enhanced Lesson Plan 2007
Title: Global Warming: Fact or Fiction
Created by: Charles E. Yeager
Lesson Abstract: Students will examine climates of the past, current climates, climate change models and scientific data concerning global warming and the Earth’s climate. Students will view the DVD - An Inconvenient Truth, listen to and read the resources on global warming and climate change, participate in the BudBurst Project, and participate in a debate by taking a stand whether Global Warming is Fact or Fiction.

Subject Area:  Earth Science 

Grade Level: 9-12

Unit Title: Climate Change

Michigan Educational Technology Standards Connections: 
4. Technology communications tools

a. Students use telecommunications to collaborate, publish, and interact with peers, experts, and other audiences.

3.
Students collaborate in content-related projects that integrate a variety of media (e.g., print, audio, video, graphic, simulations, and models) with presentation, word processing, publishing, database, graphics design, or spreadsheet applications.

6. Technology problem-solving and decision-making tools

a. Students use technology resources for solving problems and making informed decisions.

1.
Students use a variety of technology resources (e.g., educational software, simulations, models) for problem solving and independent learning.

b. Students employ technology in the development of strategies for solving problems in the real world.

1.
Students formulate a research question or hypothesis, then use appropriate information and communication technology resources to collect relevant information, analyze the findings, and report the results to multiple audiences.

Michigan High School Content Expectations Connections:
E5.4 Climate Change Atmospheric gases trap solar energy that has been reradiated from the Earth’s surface (the greenhouse effect). The Earth’s climate has changed both gradually and catastrophically over geological and historical time frames due to complex interactions between many natural variables and events. The concentration of greenhouse gases (especially carbon dioxide) has increased due to human industrialization which has contributed to a rise in average global atmospheric temperatures and changes in the biosphere, atmosphere, and hydrosphere. Climates of the past are researched, usually using indirect indicators, to better understand and predict climate change. 

E5.4c Analyze the empirical relationship between the emissions of carbon dioxide, atmospheric carbon dioxide levels and the average global temperature over the past 150 years. 

E5.4d Based on evidence of observable changes in recent history and climate change models, explain the consequences of warmer oceans (including the results of increased evaporation, shoreline and estuarine impacts, oceanic algae growth, and coral bleaching) and changing climatic zones (including the adaptive capacity of the biosphere). 

E5.4e Based on evidence from historical climate research (e.g., fossils, varves, ice core data) and climate change models, explain how the current melting of polar ice caps can impact the climatic system . 

E5.4f Describe geologic evidence that implies climates were significantly colder at times in the geologic record (e.g., geomorphology, striations, and fossils). 
E5.4g Compare and contrast the heat-trapping mechanisms of the major greenhouse gases resulting from emissions (carbon dioxide, methane, nitrous oxide, fluorocarbons) as well as their abundance and heat-trapping capacity. 

E5.r4j Predict the global temperature increase by 2100, given data on the annual trends of CO2 concentration increase. 

Estimated time required to complete lesson:

Estimated total time: 250 minutes

Daily estimate: 50 minutes

Number of class days: 5
Number of days for the BudBurst Project:60 days

Instructional resources:
Watch:  An Inconvenient Truth, Paramount Pictures, former Vice President Al Gore

Listen: NPR: Environment for Thursday, Mar 22 2007 - Stories: 1) Al Gore Testifies Before Congress on Global Warming 2) Gore Takes Global Warming Message to Congress 5) New Hampshire Calls for Action on Warming 6) Congress Holds Global Warming Hearings http://odeo.com/audio/10277453/view
Read and follow the links: Evidence for Global Warming - http://www.elmhurst.edu/~chm/vchembook/globalwarmA.html
Read and follow the links: Global Warming: A Chilling Perspective - http://mysite.verizon.net/mhieb/WVFossils/ice_ages.html
Listen: Alaska's Residents Grapple with Changing Climate http://www.npr.org/templates/story/story.php?storyId=10865980
Explore and follow the links: Climate Connections: A Global Journey http://www.npr.org/news/specials/climate/interactive/
Participate: Project BudBurst.  http://www.windows.ucar.edu/citizen_science/budburst/participate.html
Explore: Project BudBurst.  http://www.windows.ucar.edu/citizen_science/budburst/climatechange.html
Prior required technology skills:

Internet Use, keyboarding, e-mail use, presentation software, word processing, publishing, database, graphics design, and/or spreadsheets
Sequence of Activities:

Students will examine climates of the past, current climates, Climate change models and scientific data concerning global warming and the Earth’s climate. 
Students will view the DVD - An Inconvenient Truth (2 class periods), listen to and read the information on global warming and climate change (2 class periods), participate in the BudBurst Project (60 days), and participate in a debate(1 class period) by taking a stand whether Global Warming is Fact or Fiction.
All students will participate in the debate. Students will include at least five specific and scientific resources that support their position (Fact or Fiction). Students will develop supporting documentation including a variety of media (e.g., print, audio, video, graphic, simulations, models, presentations, word processing, publishing, database, graphics design, or spreadsheets).  All supporting documentation will be e-mailed to the instructor no later than 24 hours prior to the debate. Additional sources will be accepted.

The BudBurst Project

1) Select and identify 5 plants using the plant list or by geographic area. 

2) Describe the site where your plant is located. This includes finding the latitude and longitude of your site. 
3) Determine which phenophase (phenological stage) you are looking for (i.e. Budburst/First Leaf, First Flower). For help, refer to the plant descriptions found in the plant list. 

4) Begin observations (before expected budding or flowering)! 
5) Report your observations online. 
6) Compare your observations on our maps to thousands of others around the country.
Assessments:

Pre-Assessment:
	1. 
	What beneficial effect does ozone in the upper atmosphere have on Earth? 


         A. It traps infrared radiation in the lower atmosphere.
         B. It traps ultraviolet radiation in the lower atmosphere.
         C. It keeps most infrared radiation from entering the lower atmosphere.
         D. It keeps most ultraviolet radiation from entering the lower atmosphere.
The correct answer is D

	2. 
	The presence of an ozone layer high in Earth's atmosphere is thought to be beneficial to living things because it 


         A. helps to prevent acid rain.
         B. blocks harmful rays coming from the sun.
         C. destroys pollutants in the atmosphere.
         D. prevents oxygen from escaping Earth's gravity.
The correct answer is B

	3. 
	Complete burning of plant material returns carbon primarily to the 


         A. herbivores.
         B. water.
         C. vegetation.
         D. atmosphere.
The correct answer is D

	4. 
	More solar energy reaches the equatorial regions than the polar regions because the equatorial regions 


         A. are covered by a greater area of land.
         B. have more vegetation to absorb sunlight.
         C. have days with more hours of light.
         D. receive sun rays closest to vertical.
The correct answer is D


	5. 
	The Gulf Stream in the Northern Hemisphere and the Brazilian Current in the Southern Hemisphere move poleward. Compared to inland areas at the same latitude, the coastal areas bordering these currents will 


         A. be warmer.
         B. be more arid.
         C. have more advection fogs.
         D. have shorter growing seasons.
The correct answer is A

Scoring Criteria: The pre-assessment would be used only to check students’ prior knowledge.
Post-Assessment:
	1.
	Explain how the ozone layer in the upper atmosphere is beneficial to the living organisms on the Earth? 


	2. 
	Explain how the carbon cycle works and its role in global warming.


	3. 
	Explain how shifts in Earth's continents may have caused a change in Earth's climatic regions.


	4. 
	Explain why more solar energy reaches the equatorial regions than the polar regions of the Earth. 


	5. 
	If the Gulf Stream in the Northern Hemisphere and the Brazilian Current in the Southern Hemisphere move poleward, explain why the coastal areas bordering these currents will be warmer. 


	6. 
	List six (6) caused for global warming. Explain how each of them caused global warming and what can be done to decrease their effect on global warming. 



Scoring Criteria: The post-assessment would be scored as an actual test.
Technology (hardware/software): 

Computer, IE or Firefox, and either Star Office or Microsoft Office, iTunes.
Key Vocabulary: global warming, climate change, ice cores, global temperatures, heavy isotope of oxygen, O-18, greenhouse effect, carbon dioxide, PalaeoEnvironment
Application Beyond School:

Students will be able to analyze climatic news stories and make informed decisions as they vote on future climatic issues or for politicians who will vote on climatic issues.
UDL Connections – Students will be able to watch, listen, explore, participate, and/or read the instructional resources that are mentioned above.
Teacher Reflection and Notes:
The teacher will have to introduce this subject matter, provide guidance during the unit, and be the moderator during the debate.
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