Going With the Flow: Convection Currents

Summary: 
This activity will use a brief demonstration to allow students to observe convection current in a tub of water dyed for visibility, and record their observations. When the demonstration is over, the brief PowerPoint presentation provides information on what convection currents are, how they ‘work’, and how heat energy from the sun drives the processes within the atmosphere and ocean to create wind and currents. 

Subject: 

· Science: 8.10A recognize that the Sun provides the energy that drives convection within the atmosphere and oceans, producing winds and ocean currents.
Grade Level: 

· Target Grade: 8
· Upper Bound: n/a 

· Lower Bound: 6
Time Required: 60 minutes
  
Materials: 

· Clear-sided glass or plastic tank (make sure it is big enough for entire classroom to see)
· Blue and red food coloring
· Ice
· Heating element (or hot water from a tap)
· Water
· Styrofoam cups (about 8-10)
· Colored pencils
Reusable Activity Cost Per Group [in dollars]: $35

Expendable Activity Cost Per Group [in dollars]: $8 


Learning Objectives: 

· Understand what convection currents are
· See how convection currents work

· Understand that convection currents use heat energy from the sun to drive the processes that create wind on the earth’s surface and ocean currents

Lesson Introduction / Motivation: 

Perform the demo on convection currents (provided in the lesson plan) and have students record their observations. It may help to refer back to the demonstration throughout the lesson for further understanding.

Lesson Plan: 
1. Perform the convection current demonstration – the plan for the demonstration is attached. (30 mins)
2. Students should use the handout provided to record their observations during the demonstration and answer questions during the powerpoint.

3. Use the powerpoint to teach convection current theory and how they create wind and drive ocean currents. (15-20 mins)
4. Have a class discussion on convection currents as an assessment -  discuss what ultimately causes convection currents on Earth’s surface, and where else convection currents may occur (within Earth’s mantle, in a room with a radiation heater, a lava lamp, etc.) (10-15 mins)

Assessment: 
Class discussion, student handout
Vocabulary / Definitions: 

· Convection – the transfer of heat energy in a fluid
· Current – a body of water or air moving in a certain direction

· Convection current – a body of water or air whose movement is driven by heat energy

· Wind – air in natural motion, moving horizontally along Earth’s surface at any velocity

· Gyre – area where ocean current cycles in a rotation driven by heat energy and wind
Background and Concepts for Teachers: 

· Convection currents
· Basic oceanography

· Basic atmospheric science

· Density 
Lesson Scaling: 

To minimize expenses and time constraints, the lab activity is planned in lesson as a demonstration. However, it can be performed as an experiment by the students in groups of 2-4 individuals, with the students following the scientific method and recording their findings. 
The lesson can also be broken into a demonstration/homework assignment to fit a shorter time period, or for students who require more time to learn the information. 
Safety Issues: 
There are not sharp objects, or dangerous chemicals involved in this activity. Use caution when handling hot water or a heating element – if activity is being performed by the students, they should be properly informed on how to handle hot water and be cautious. If you are using a glass tank for the demonstration, be careful when transporting it or carrying it – dropping it would cause the glass to shatter (if at all possible, it is recommended to use a plastic tank).
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and for what grade you used it. 
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