Oceans, Coasts, and Climate for Teachers
Mon August 2 – Thurs August 5, 2010,   9:00-3:30 
plus follow-up session November 6, 2010

2 Graduate credits or 45 PDPs 

Best for teachers in grades 7 -12
Location: Waquoit Bay Research Reserve, Falmouth, MA, and Woods Hole 

Course materials fee $40

This course will present information, research, and activities on climate topics with a special focus on marine and coastal systems and Massachusetts. Participants will carry out field studies, practice using marine and coastal data, and engage in lessons and activities for teaching about climate.  We will hear presentations from research scientists studying climate at sea and along the shore. Participants will receive lesson plans and a resource CD. 
For more information and to register, visit  http://www.waquoitbayreserve.org/eventshow.aspx?eventid=257  , 

or go to www.waquoitbayreserve.org   open the events calendar for August, and click on the link for the course.

Contact Pat Harcourt at Waquoit Bay National Estuarine Research Reserve    pat.harcourt@state.ma.us   (508) 457-0495 x 106 with questions.

Oceans, Coasts, and Climate Course Syllabus


2010

Meeting time: Monday August 2 through Thursday August 5,2010     9:00 – 3:30

   
  Follow up meeting  November 6,  9:00 – 12:00  
Optional graduate credit: 2 graduate credits or 45 PDPs for 27 hours of contact time 

  
Credit offered through Framingham State College
Location: Waquoit Bay National Estuarine Research Reserve, Falmouth, MA 

      and Woods Hole, MA

Instructor: Pat Harcourt, Waquoit Bay National Estuarine Research Reserve
                   and scientist presenters

Materials fee: There is a $40 course fee for materials and supplies
Course description: Climate change is the most important science issue of the new century and climate topics provide a context for students to learn important concepts in science, applied math, and the process of science, while renewable energy topics are a natural fit for teaching students about technology and the design process of engineering. This course will present climate topics aligned to the Massachusetts frameworks, and will integrate math, science, and technology as well as offering lots of opportunities and ideas for hands-on learning and stewardship projects. Studying coastal climate change is especially engaging, as land, sea and atmosphere interact and affect water, marshes, birds, fish, and shellfish. 
Participants will meet scientists from Woods Hole Oceanographic Institution, US Geological Survey, and Woods Hole Research Center; study local climate impacts at the shore of a coastal bay; try out activities for students, and collect resources to teach about climate science, coastal systems, and renewable energy. We’ll sort out climate fact from fiction, collect data, and design investigations for students. Participants will receive lesson plans and a resource CD.
Course objectives: Participants will be able to: 
1. Describe the processes by which local and global weather and climate are driven by energy from the sun and movements of the atmosphere and oceans. 

2. Show evidence that the average temperature of the atmosphere has varied over the course of geologic time and has risen 0.5( C over the past 100 years.

3. Describe long term variations in the earth’s orbit, angle, and position relative to the sun cause cycles of climate change.

4.  Illustrate how carbon moves through various locations and organisms in the carbon cycle, and describe the major role of oceans in the carbon cycle.
5.  Describe how atmospheric carbon dioxide is related to photosynthesis, how fossil fuel use increases the concentration of carbon dioxide in the atmosphere, and how increased levels of atmospheric carbon dioxide affect ocean processes, pH, and organisms. .

6. Describe how the oceans regulate the earth’s temperature through heat absorption, carbon dioxide absorption, and heat transport from the equator toward the poles.

7.  Define greenhouse gases, describe their abundance in the atmosphere, and explain how they absorb heat. 

8. Give examples to show that marine and terrestrial organisms and ecosystems are adapted to specific climate regimes and cannot adjust to rapid climate changes.

9. Discuss how evidence for past climate conditions can be found in ice cores, marine sediment cores, shells of marine animals, tree rings, and pollen from sediment samples. 

10. Describe specific impacts of increased temperatures, increased storm energy, increased atmospheric carbon dioxide, and increased rate of sea level rise on Massachusetts coastal ecosystems. 

11. Describe technologies that exist for transportation, electricity generation, and heating which do not use fossil fuels.

12. Give examples showing that scientific research is based on observations, sampling, and experimentation with controlled variables. Describe research and investigation methods appropriate for students.
 Course expectations: Participants taking the course for credit will be expected to:

1. Attend all class sessions and the follow-up sessions
2. Complete reading and homework assignments and submit work by due date.
3. Participate in class activities and discussions

4. Develop 2 lesson plans for their own use

5. Communicate with the instructor to guide curriculum projects
Course outline:

Schedule Classes will run from 9:00 AM to 3:30 PM Monday through Thursday. There will be a follow up day November  6, 2010. The course will include presentation of content by research scientists, practice of classroom activities, field studies or site visits, and curriculum planning time. 

Monday August 2, 2010: Introductions; requirements; credit information, introduction to the climate system and climate change, definitions, data sources, activities for students.  
Climate factors, greenhouse gases, climate cycles, sources of data. Field studies students can carry out at school or at the shore.
Tuesday  August 3, 2010  Coastal systems and climate; climate change impacts on barrier beaches and salt marshes; measurements of sea level rise. Activities for students.  Local impacts of climate change. Research related to coastal climate change.
Wednesday August 4, 2010: Presentations by scientists from Woods Hole Oceanographic and other institutions on climate research.  Paleoclimateology, how past climates are studied, what we have learned.  Use of on-line data to study climate with students.  

Thursday August 5, 2010 Climate impacts on the Gulf of Maine and on local marine species. Coastal impacts of climate change. Energy use and climate connections; intro to renewable energy; student activities for stewardship. 
Follow up session: November 6,  2010: Teachers will present curriculum projects and discuss how they are implementing climate topics in their classrooms.
Readings: Readings will be assigned from the following sources:
Abrupt climate change: should we be worried? 2005  Robert Gagosian,  WHOI
Climate Change Global Systems Science curriculum. Cary Sneider, Richard Golden, and Florence Gaylin. 2001. Lawrence Hall of Science.

Working Group I Report "The Physical Science Basis" 2007. Fourth Assessment Report of the Intergovernmental Panel on climate Change. United Nations Environmental Program and World Meteorological Organization.

Climate Change Backpack Handbook, 2008. New England Science Center Collaborative. 

Energy Efficiency and Renewable Energy Fact Sheets US Department of Energy available on line at http://www.eere.energy.gov/consumerinfo/factsheets.html
New England Regional Assessment. 2006 US Global Change Research Program.

Reporting on Climate Change: Understanding the Science 2003 Environmental Law Institute

The Two-Mile Time Machine: Ice Cores, Abrupt Climate Change, and Our Future. 2001. Richard B. Alley, Princeton University Press
Course requirements:
1. Participants will be required to develop 2 lesson plans for use with their own students.  A complete description of the components of the lesson plan will be provided for participants during class. 
2. Participants will present one of their lessons on November 6, 2010.
3. Participants will take a pre and post test based on course material.

4. Participants will be expected to read assigned materials and be prepared to discuss them in class.

5. Participants must attend the follow up session as part of the course.

6. Make up or substitution work must be discussed with the instructor

Grading criteria:

1. Each lesson plan will count for 40 points of the grade for a total of 80 points

2. Final quiz will be worth 10 points

3. Class participation will count for 10 points
