
	Convection, Conduction, and Radiation

	Activity Plan:
Science 6th grade
	What’s So Special About Convection?





Lesson Summary: This lesson presents the concepts of heat transfer i.e., convection, conduction, and radiation in a fun and interesting manner. A teacher led demonstration or smaller group experiments allow students to more actively engage in these important ideas. 

Keywords: heat transfer, convection, conduction, radiation

Subject: 
Science: physical science

Grade Level: 6th grade

TEKS: 
· 6.9A Investigate methods of thermal energy transfer, including convection, and radiation
· 6.9 B Verify through investigations that thermal energy moves in a predictable pattern from warmer to cooler until all the substances attain the same temperature such as an ice cube melting

Student Objectives:
· Define heat transfer and convection
· Explain how currents are created
· Explain why warm fluids rise and cool fluids sink
· Observe and describe convection currents

Time Required: One class period

Materials:
· Lava lamp (optional)
· Small aquarium 
· [bookmark: _GoBack]Submersible aquarium heater (should sit on the bottom of the aquarium)
· About 2 feet of silicon tubing (air supply lines for aquariums)
· 20 cc or larger syringe without needle (available at most feed stores or Tractor Supply Co.)
· Ziploc bag
· Blue ice cubes
· Red food coloring
· Power Point presentation
· Convection Demonstration Student Worksheet

Background Information: Convection is the transfer of heat from one place to another through the movement of fluids, liquid or gasses.  Warmer fluids have more rapidly moving molecules which are farther apart making them less dense.  Cooler fluids have slower moving molecules which are closer together making them denser. The less dense fluids tend to rise while the denser fluids sink creating currents. Examples of convection in nature include ocean and atmospheric currents and plate tectonics. 

Vocabulary:
· Transfer - the movement of something from one place to another.  
· Conduction - the direct transfer or movement of thermal energy from one molecule to another molecule by collision. 
· Radiation - heat traveling through space via waves
· Convection - the transfer of heat from one place to another by the movement of fluids. Heat transfer in a gas or liquid by the circulation of currents from one region to another.
Lesson Introduction/Preparation: Have a lava lamp operating at the front of the classroom and ask students to explain to a neighbor how they think the lamp works.  Have a few students share their explanations with the class and record them to revisit after the lesson.

Presentation/Explanation: Present the Heat Transfer PowerPoint to students. During the PowerPoint, pause and ask the students how the pictures are examples of thermal energy transfer and explain the diagrams. After the presentation, explain that the students will be observing an example of heat transfer. Pass out worksheets to accompany the demonstration.












Activity/Application:
· Convection in an Aquarium
[image: http://quest.nasa.gov/hst/tg/images/act3db.gif]

Prior to class set up an aquarium according to these instructions and similar to the diagram above. Using suction cups or epoxy secure a submersible aquarium heater to the bottom of the aquarium and off to one side.  Secure (with suction cups or epoxy) the flexible silicon tubing down the same side of the aquarium ending just above the heater. On the opposite side of the aquarium tape a Ziploc bag, with several small pin holes, to the top of the aquarium. Fill the aquarium ¾ full with room temperature water. Immediately prior to demonstration turn on heater and turn off again as soon as demonstration is complete. Place 2 or 3 blue ice cubes in Ziploc bag. Using the syringe inject red dyed water into the silicon tubing. During the demonstration have students diagram their observation on the student worksheet.  Be sure they include the direction the warm and cool water move.

Assessment:  Students should diagram their observations and answer the questions included on the student worksheet.

Lesson Closure: Remind students of the lava lamp observations made at the beginning of class.  Have them evaluate their observations and correct any false assumptions.

Lesson Extensions:
· Is air is also a fluid?  Try this experiment to show students that air is a fluid that also flows. Pouring Air http://pbskids.org/zoom/activities/phenom/pourairintowater.html 
· Thermal energy lesson with activities demonstrating conduction and radiation as well as convection. Thermal Energy 

References: 
· http://thermalenergy.org/heattransfer.php 

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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