Lesson Plan Template
Participants: __Greg Sinnett and Jennifer Ogo_____________________________
Date: __Spring 2014_______________	Grade Level:  _9th grade____________
Lesson Title: __Density Driven Circulation_________________________ 
Lesson Concept:  _ Investigating density driven “Thermohaline” circulation.
Focus Question:  _How does changing density in the ocean cause currents?


	Teacher Does
	Student Does

	ENGAGE                                          Step 4
The previous lesson dealt with density.  Review the “Thinking Further” questions and ask students for input either as a class discussion or as a group activity.

Briefly describe how we measure global surface ocean temperature (on the title slide) and how surface water density changes.

Show the video on thermohaline circulation to help put the lab in context and show the importance of sinking water.


	                                                          Step 2
Students predict what will happen to cooled water and and measure it’s sinking rate.

Students also predict and observe what happens if the density of the surrounding water is changed.

Students (in groups) predict which city has a colder climate (Dalhousie, Canada or Bergen, Norway).  After seeing the actual climate, students revise their prediction and explain what is happening based on what they know about thermohaline circulation.

	EXPLORE                                        Step 5
Ask students to predict which city has a warmer winter based on their location and what they know about thermohaline circulation.  Help them understand how thermohaline circulation transports heat around the world.
	                                                           Step 3
Students observe a density driven current and its velocity.

Students predict and explore what happens when the density of the surrounding water changes.

Students apply what they know about density driven currents to explore (in groups) how this affects them and the climate by predicting the relative mean winter temperature in two locations.

	EXPLAIN                                         Step 6
Listen to students’ ideas on how parts of the ocean change density and how density changes cause currents.  Help them understand that surface cooling or evaporation cause density differences and that sinking water causes currents.
Make sure students understand the significance of sinking cold water being replaced by warm surface water and how it affects local climate.
	                                                            Step 1
Students describe what causes water to sink and where sinking water is likely to take place.

Students explain how thermohaline circulation affects climate by moving heat.

	EVALUATE                                    
Teacher listens to student responses to the lab exercise.

Teacher observes student predictions on which city has a warmer winter (and why).  This is a good opportunity to gauge whether students understand the importance of this kind of circulation.


	EXTEND
The last part of the lab asks students to observe the sinking rate and hypothesize what the “rising” rate is in the ocean (not just in their beaker).

[bookmark: _GoBack]The last slide has a “Think Further” question that asks students to hypothesize on what will happen to thermohaline circulation if the earth’s climate heats up.                                       
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