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Lesson Plan—Global Warming:  How did we get here and what can we do?
Summary

This activity introduces the students to the concept of climate change and related effects upon earth’s systems.  Students will study anthropogenic influences on CO2  levels and communicate this to the public.
Key Concepts

· Earth’s natural cycles can account for some of our recorded climate change.

· Human activity may benefit our society, but may also adversely affect our global climate.
Objectives

Students will be able to:

· Describe the influence of man’s contribution since the industrial revolution and its effects on global climate.
· Interpret data on CO2 in our atmosphere.
· Evaluate the impact of increased CO2  on ecosystems.

· Predict the effect of continued increases in CO2 levels and Generate a list of what we, as individuals, can do to reduce our CO2 levels.
Materials

· Computers with Internet access
· Journal articles

On Thin Ice by David Sims;  Climate Drives Sea Change, by Charles H. Greene and Andrew J. Pershing;  Ecological Responses to Recent climate Change by Walther, Post, Convey, Menzel…… ;  Stories in the Ice by Peter Tyson
· Video clips and visuals on climate change. http://www.teachersdomain.org/resources/ess05/sci/ess/earthsys/esglaciers/index.html
http://www.teachersdomain.org/resources/tdc02/sci/life/eco/energyuse/index.html
http://www.teachersdomain.org/resources/ess05/sci/ess/watcyc/icemelt/index.html
http://www.teachersdomain.org/resources/ess05/sci/ess/watcyc/maunaloadata/index.html
http://www.teachersdomain.org/resources/phy03/sci/ess/watcyc/co2/index.html
· Experiment:  Bringing the Greenhouse Effect Down to Earth www.teachersdomain.org/assets/wgbh/ess05/ess05_doc_lpastudent/ess05_doc_lpstudent.pdf. 

· Carbon Cycle Activity and props

· Presentation materials:  power points, poster board, markers
Procedure
This lesson can take as little as one week or be expanded to two or even three weeks.

· Part 1:  Describe the influence of man’s contribution since the industrial revolution and its effects on global climate.

1.  Have class read a series of journal articles and view video clips and discuss them within small groups and then with the class as a whole. http://www.teachersdomain.org/resources/ess05/sci/ess/earthsys/esglaciers/index.html
http://www.teachersdomain.org/resources/tdc02/sci/life/eco/energyuse/index.html
http://www.teachersdomain.org/resources/ess05/sci/ess/watcyc/icemelt/index.html
http://www.teachersdomain.org/resources/phy03/sci/ess/watcyc/co2/index.html
2. Palmer Putnam Rap and Poster

3. CO2 Experiment:  Bringing the Greenhouse Effect Down to Earth www.teachersdomain.org/assets/wgbh/ess05/ess05_doc_lpastudent/ess05_doc_lpstudent.pdf
4. Carbon Cycle Activity with station posters and dice.

· Part 2:  Interpret data on CO2 in our atmosphere.
1.  Discuss the definition of global warming, the chief contributors to the increase of CO2 and the possible effects on our planet.  View the video clip and review  the Mauna Loa data. http://www.teachersdomain.org/resources/ess05/sci/ess/watcyc/maunaloadata/index.html
2.  Buoy Data Assignment Worksheet

· Part 3:  Research  the impact of increased CO2  on ecosystems

1. Slide show with text only will be given to students with the assignment that they discover on the web appropriate pictures for illustration.  Students will learn how to responsibly collect and cite their photos.  Students will work in teams to produce their own version of the slide show and present it to the class.  The slide show is the assessment.

· Part 4: Predict the effect of continued increases in CO2 levels and Generate a list of what we, as individuals, can do to reduce our CO2 levels.
1. Global Energy Game  www.mainedep.com/  Blue Skies for Me (link) and follow links to the teacher resource page.
Description of Global Energy Game:  Balance the three “Es” :  Energy, Economics and Environment and Wind and download the PDF instructions and vote cards and contact by email to obtain copies of the poster.

2. Personal Carbon Footprint Worksheet (PDF file)  

Calculate the amount of CO2 students’ families contribute to the production of CO2 and have them put their results in a large table on the board (carbon footprint)  journal for two weeks after choosing three things to change in their lives and come up with picture and paragraph that describes how it felt to make these changes.
3. Form small groups of 4 students and have them generate ideas about what they can do to reduce our planet’s CO2 levels in the future.  Students, having researched the effects of global warming, will apply this information and communicate it by means of a video, pamphlet, poster, power point or other media to the general public.
Each group will decide upon the manner in which they want to bring their ideas to the public.  They may choose from the following suggestions or create something original:

a. They may visit a local elementary school or middle school and present their finding in a lesson that they will share with the class.

b. They may create a video that will be shown on the school’s website.

c. They may do a presentation at a school board meeting or township meeting. 

Rubric for Presentation

1. Choose an accepted method of presentation (discuss first with teacher)

2. Include a description of how climate change has already impacted our climate.

3. Suggest actions for mitigation and adaptation.

4. Do a preliminary presentation in front of the class.

5. A final presentation must be given or made available to the public.
Resources
The Weathermakers by Tim Flannery

Assessment
2. Discuss the definition of global warming, the chief contributors to the increase of CO2 and the possible effects on our planet.  Review the Mauna Loa data.
3. Go online to the www.pmel.noaa.gov/co2/coastal/  to find carbon dioxide buoy study  and utilize the data set to compare and contrast conditions between data results from three US Coastal Observing Buoys.  See worksheet.

4. Calculate the amount of CO2 students’ families contribute to the production of CO2 and have them put their results in a large table on the board (carbon footprint)  journal for two weeks after choosing three things to change in their lives and come up with picture and paragraph that describes how it felt to make these changes.
.  PDF document:  www.teacherdomain.org/assets/wgbh/ess05/ess05_doc_lpacontribution/ess05_doc_/pacontribu
5. Form small groups of 4 students and have them generate ideas about what they can do to reduce our planet’s CO2 levels in the future.

6. Each group will decide upon the manner in which they want to bring their ideas to the public.  They may choose from the following suggestions or create something original:

a. They may visit a local elementary school or middle school and present their finding in a lesson that they will share with the class.

b. They may create a video that will be shown on the school’s website.

c. They may do a presentation at a school board meeting or township meeting. 

Assessment

Discuss the similarities and differences between groups’ lists.  Each list might include a variety of survival needs, which depend on some of the following factors:

· Biological factors

· Food sources

· Reproductive needs

· Predator/prey relationships

· Instinctive behaviors

· Communication

· Physical factors

· Currents

· Temperature

· Weather

· Seasons

· Depth

7. Have each student choose an animal from the class list and research the life history of the organism, including information on its physical and biological needs.

8. Have students hold a mini-symposium in which they present their findings, along with photographs or other information about their animals.  Information should be presented in such a way that other groups can utilize it for reference in the satellite tracking activity.

9. Discuss why it is important/interesting to know what these animals are doing and where they are going.  How can we learn more about our environment by studying pelagic predators?  How do scientists study open-ocean animals? What can we do with information we learn from pelagic research?

10. Have students visit the TOPP Web site (Tagging of Pacific Pelagics—http://www.toppcensus.org/) to investigate how and why the scientists involved in this project are studying open-ocean animals.
· The TOPP home page features field reports about ongoing tagging projects and video clips of scientists in action

· The Overview/Animals section includes information about the animals that the scientists are studying

· The Overview/Technology section provides descriptions of the different types of satellite tags scientists use to track animals
Assessment

· Performance—Did student participate in discussion and brainstorming sessions and demonstrate an understanding of both physical and biological factors influencing survival in the open ocean?
· Product—Did student’s presentation accurately identify his/her pelagic predator, describe the life history, list different physical and biological factors required by that organism for survival and explain how these factors influence his/her organism’s behaviour?  Did student present their information in an organized and understandable format?
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