Classroom Implementation Strategy Template

Due Date: DRAFT or OUTLINE due Before Departing for the Expedition
                        FINAL due 1 Year After Returning from the Expedition
	Title
	Climate Change and the Chesapeake Bay

	Subject
	Earth Science

	Grade Level
	9-12

	“Big Ideas”
	Changing temperatures affect marine life in a multitude of ways.  

	Overview of National Standards


	HS ESS3 5.

Analyze geoscience data and the results from global climate

Models to make an evidence based forecast of the 

current rate of global or regional climate change and associated future impacts to Earth systems.



	Your State’s Performance Standards
	ES.11
The student will investigate and understand that oceans are complex, interactive physical, chemical, and biological systems and are subject to long- and short-term variations. Key concepts include

a) physical and chemical changes (tides, waves, currents, sea level and ice cap variations, upwelling, and salinity variations);

b) importance of environmental and geologic implications;

c) systems interactions (density differences, energy transfer, weather, and climate);

d) features of the sea floor (continental margins, trenches, mid-ocean ridges, and abyssal plains) as reflections of tectonic processes; and

e) economic and public policy issues concerning the oceans and the coastal zone including the Chesapeake Bay.



	Internet Links/Resources
	https://buoybay.noaa.gov/locations/first-landing
https://buoybay.noaa.gov/observations/data-graphing-tool
https://chesapeakebay.noaa.gov/remote-sensing-for-coastal-management/forecasting-sea-nettles
http://ccrm.vims.edu/coastal_zone/climate_change_db/examples/jellyfish_page.html
http://www.bayjournal.com/article/ghostly_sea_nettles_haunt_chesapeake_bay_waters


	Major Events or Activities: “The Learning Plan”
	1. Students will read article on sea nettles in the Chesapeake Bay.  We will discuss the article and students will relate their experience with sea nettles at the oceanfront (Atlantic Ocean).
2. Students will be guided to form questions about sea nettles in the bay.  They may work in groups of 2-3 students.  They must include data from the Chesapeake Bay buoy system as part of their research.
3. Students will be given laptops, resource books, and 2 class periods to research their topic and format it in presentation style. 

4. Students will discuss their findings with the principal researchers, Mary Beth Decker and Hongsheng Bi.  Mary Beth and Hongsheng will ask questions and present findings from the summer expedition in the Bering Sea. 

5. Students will submit a reflection essay in which they discuss how their findings compare to those of Mary Beth and Hongsheng.  They will assess the implications of changing temperatures on the sea nettle populations of both the Atlantic Ocean and the Bering Sea and how the sea nettle population changes may be having repercussions throughout the food web.

	Essential Questions
	How do changing temperature affect foodwebs?
How can scientists assess the effects of changing temperatures?

How might the Chesapeake Bay be affected economically as a result of climate change?

	Safety Considerations
	none


	Assessment
	Assessment Plan: 
I will include a rubric for the small group research project and another one for the reflection essay.


	5 E Inquiry Model
	Engage
	Students will be shown images of sea nettles in the Chesapeake Bay and asked to describe these jellyfish and their experiences with them.

	
	Explore
	Students will read the article on sea nettles in the Chesapeake Bay and have posters of the jellyfish life cycle and a preserved jellyfish specimen.

	
	Explain
	In small groups, students will formulate a research question and use data from the Chesapeake Bay buoy system website to investigate it.

	
	Extend
	Each group will discuss their findings using graphs and information in a presentation format.  The principal investigators for “Jellyfish in the Bering Sea” will ask questions about the presentations.

	
	Evaluate
	Students will listen to the principal investigators discuss their findings and ask relevant questions. Students will then summarize how climate change is affecting jellyfish and the implications of this change on other marine life. 

	Strategies or other information (optional)
	I will model essay format for students.  I will also have laptops with Excel for students to create graphs for their presentations.

	Documentation of Resources
	


