Visualize Convection
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Summary: 
Through the PowerPoint and the visualize convection activity, students will learn about convection currents and how they occur. Students will be able to explain their findings to the class based on the information they learn in this activity.

 
Subject:
· Science: 6.9(A)- investigate methods of thermal energy transfer, including conduction, convection, and radiation

· 6.10(D)-describe how plate tectonics causes major geological events such as ocean basins, earthquakes, volcanic eruptions, and mountain building.

· 8.10(A)- recognize that the Sun provides the energy that drives convection within the atmosphere and oceans, producing winds and ocean currents 

Grade Level: 

· Target Grade: 6, 7, 8 

Time Required: 1 class period 


Activity Team/Group Size: 2-4  

Materials: 

· Water basin

· Small glass bottle

· Red and blue food dye

Reusable Activity Cost Per Group [in dollars]: ~$80 for the basins and the bottles 

Expendable Activity Cost Per Group [in dollars]: ~$3 for the food dye 

Learning Objectives: 

· Understand that convection currents can occur in the earth, the water, or the air.

· Understand what convection currents are.

· Visualize convection currents in an experiment.
Lesson Introduction / Motivation: 
Show the students the beginning of the PowerPoint. On the second slide they are asked to brainstorm and write down what they know about convection currents. 

Activity Plan: 
Before class the teacher needs to fill an ice cube tray with water and add a few drops of blue food dye. Mix with a stirrer. Put mixture in freezer. Break students up into groups. On a piece of paper the student should write their hypothesis of what they think will happen. Each group will get a basin (~8 quarts), a small glass bottle filled with hot water.  Students will need to add a few drops of red food dye to their bottle. They will swirl the bottle to make sure it is well mixed. They will need to fill their basin with tap water. With one finger covering the mouth of the bottle, the students will need to slowly lay the glass bottle down at the bottom of the water basin (the right side) and then remove their finger. At the same time, they will need to place a stained ice cube in the basin (the left side). They will need to observe and record what happened on their piece of paper. They should also draw a picture showing what happened. Finally the students should write whether or not their hypothesis matched what actually happened. If they were right, how did they know? If they were wrong, why were they wrong/ why did they guess the way they did? Each student should turn in their own paper. While the experiment will be done in a group the lab report should be done individually. If you would like you can use this lab report template- http://www.ncsu.edu/labwrite/res/middle/res-mid-labguide.htm 
Adapted from http://www.youtube.com/watch?v=OojnMRWoucE&feature=related
Lesson Closure: 
Have the groups present their observations and thoughts about what happened to the class.

Assessment: 
If they were able to describe what occurred in their experiment then they should have grasped what was happening. They should know that warmth rises and colder things sink. 
Vocabulary / Definitions: 

· Convection- The movement of heat by a liquid or gas

Background and Concepts for Teachers: 
· Knowledge and understanding of convection currents
Lesson Scaling: 

If the students have learning disabilities or are younger, the teacher could do the experiment themselves and just present it to the class.
Safety Issues: 
The water in the bottles will be hot so students should take care not to burn themselves or others.

References: 

· http://www.ucmp.berkeley.edu/education/dynamic/session1/sess1_earthcurrents.html
· http://schools.bcsd.com/fremont/5th_Sci_weather_Wind.htm
· http://www.moorlandschool.co.uk/earth/convecti.htm
· http://mediatheek.thinkquest.nl/~ll125/en/fullconvect.htm
· http://www.pbs.org/wgbh/aso/tryit/tectonics/intro.html
· http://www.tectonic-forces.org/pt13.htm
· http://www.chemistry-dictionary.com/definition/atmospheric+convection.php
· http://www.ux1.eiu.edu/~cfjps/1400/circulation.html
· http://findarticles.com/p/articles/mi_gx5226/is_2002/ai_n19143879/
· http://www.all-creatures.org/hope/gw/01_hydrosphere.htm
Keywords: 

· Convection Currents
Authors: 
Undergraduate Fellow Name: Katie Clark


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 what grade you used it for. 
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