Lesson Plan Template
Participants: __Greg Sinnett and Jennifer Ogo_____________________________
Date: __Spring 2014_______________	Grade Level:  _9th grade____________
Lesson Title: __Winds and Ocean Current________________ 
Lesson Concept:   Exploring how winds and the coriolis effect drive surface ocean currents.
Focus Question:  _Why do icebergs move at an angle to the wind?  Shouldn’t they drift in the same direction the wind blows?


	Teacher Does
	Student Does

	ENGAGE                                          Step 4
Ask students to explain what coriolis is (review) using the photos on slide 2.


	                                                          Step 2
As a class, students read and react to the “Voyage of the Fram.”  They hypothesize why the ice drifted at an angle to the wind.

Students build their own “Ekman Spiral” based on Ekman’s theory and observe the structure and net transport.

	EXPLORE                                        Step 5
Have the students read (as a class) the narrative of the Fram and ask them to think like Nansen did about the ice drift.

Guide the students through the lab exercise – particularly the section labeled “Ekman’s Breakthrough” 

Apply Ekman’s theory to the coast (upwelling) and the open ocean (gyres) by asking students to describe what must be happening in the pictures on slides 7 and 10.
	                                                           Step 3
Students think about and share why they think the icebergs Nansen observed drifted at an angle to the wind.

They then apply this finding to discover what happens below the surface of the water.

Students then hypothesize and share what effect the wind driven circulation has near the coast and in large ocean basins.

	EXPLAIN                                         Step 6
Help students make the connection between how wind starts motion on the surface of the ocean, and how coriolis deflects that motion so that it is at an angle to the wind.

Students may need help understanding how vector addition (the last part of the lab) works.  Explain that the sum of all the arrows in the water column is the same as placing them tip to tail and connecting the origin to the tip of the last arrow.  Because we made depth of each layer is the same (20 meters), this is the same as the “net” water transport.
	                                                            Step 1
Students describe why surface ocean currents do not move in the same direction as the wind.

Students share what directions the water beneath the wind-blown surface move, and why they move that way.

Students explain how wind near the coast can cause upwelling, and how global wind patterns create large ocean gyres.

	EVALUATE                                    
Check students explanations for upwelling (slide 7) and gyres (slide 10).  They should be able to link wind direction, water currents (through coriolis) with what is shown in the diagram.


	EXTEND
[bookmark: _GoBack]Students now have the full story for how both density and wind drive currents.  As a homework or class discussion, ask them to compare their previous understanding with what they currently understand as ocean circulation.
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