A Discrepant Event

Colorful Convection

Connection to the Curriculum:

Grade 8, Cluster 4: Water Systems

8-4-01: Use appropriate vocabulary related to their investigations of water systems. (Include: heat, fresh water, salt water, convection, flow rate).

8-4-04: Identify factors that can work individually or in combination to affect ocean currents.

8-4-05: Describe how the heat capacity of large bodies of water and the movement of ocean currents influence regional climates. Examples: Gulf Stream effects, El Nino, lake effect…

Commentary (convection and water flow) 

1) PREPARATIONS AND MATERIALS NEEDED:

· 6 medium size glass or plastic bottles

· Food coloring (yellow and blue)

· Cold and hot water

· Kettle

· Towels 

· Masking tape

2) SAFETY CONSIDERATIONS:

· Caution should be used when pouring the hot water.  

· When adding the food coloring to the water, skin contact should be avoided because of staining.  

· Watch out for any glass breakage (if not using plastic bottles)

3) REVIEW OF PREVIOUSLY LEARNED CONCEPTS:

· “What do you remember about the density of water?”

· “What do we remember about the heat capacity of water?”

· “Does anyone want to remind us about the particle theory of matter?”

4) INTRODUCTION:

· “Today we will be exploring convection and its effect on ocean currents.”  

· “We will also discuss what contributes to the density of water, and how it relates to this discrepant event.”

5) DEMONSTRATION PROCEDURE:

i. Fill one of the bottles with cold water, and add a couple of drops of blue food coloring.

ii. Fill the other bottle with hot water, and add a couple of drops of yellow food coloring.

iii. Carefully place the hot yellow bottle onto the cold blue bottle.

6) PREDICTIONS:

· (Predictions based on Grade 8 students from Hedges middle school)
· “What do you predict will happen when I place the yellow hot water bottle on top of the cold blue bottle?”

· “Why do you think this will happen?”

· (Prediction: they will mix and make green) They stay the same though.
· “Let’s switch to make the yellow cold water bottle on the bottom and the cold blue water bottle on the top.”

· “What do you think will happen this time?”

· “Why do you think this will happen?”

· (Prediction: they won’t mix) They do mix this time.

· What will happen if we leave the two bottles like this for a few hours?

· Kids thought that the two colors would end up being the same.
· However, the hot yellow water that rose to the top bottle was a lighter green than the cold blue water that had mixed to the bottom bottle.

· Furthermore, over night, the colors had basically evened out. (Show next day when displaying how long it takes different temperature ocean currents take to settle out.)

7) EXPLANATION: (on the board)
· Why the hot water rose to the top, and the cold water stayed at the bottom. *Density (important to provide a clear definition)
· Density: is a measure of mass per unit volume.  The higher an object’s density, the higher its mass per volume. (In this case, the higher density water rose..yellow.)

· Convection: is the transfer of heat by currents within fluids.  When a fluid is heated, it becomes less dense and rises due to gravity (e.g. hot water). By rising, it displaces an equal volume of the same fluid that flows to occupy the space left unoccupied by the less-dense portion of fluid that is rising; therefore, the more dense water sinks (e.g. cold water). 

8) HAND OUTS AND CLASS INVOLVEMENT: (copy to professor handed at same time as the rest of the class.)
· Diagram of the procedure (and pointers – there are a lot.)

· Diagram of how ocean currents are affected. (Drawn from grade 8 perspectives.)

9) REFERENCES:

Wikipedia – The Free Encyclopedia. “Convection.” Found on-line at: http://en.wikipedia.org/wiki/Convection (viewed on October 1, 2006)

Voelker, Christy. Hot vs. Cold. Found on-line at: http://tiger.coe.missouri.edu/%7Epgermann/DiscEvent/Hot_vs._Cold/hot_vs._cold.html (viewed on September 25, 2006)
Bloom’s Taxonomy Five Questions For Discussion (reinforcement of principles)

1.) Knowledge:

Written definition of convection. (In above notes)
2.) Comprehension:

Using the concept of convection, describe (using a colored diagram) how warm and cool ocean currents move when they meet. (We will be handing one out with our presentation)
3.) Application:

Can you think of something (other than ocean currents) that could display the effects of convection? (Boiling water to cook)
4.) Analysis:

If you were going to show someone what you learned in class, how would you change the speed of water flow? (Make one liquid hotter)
5.) Synthesis:

Can you think of something that might be affected by ocean currents and the convection of currents? Climate (next few topics in curriculum)
6.) Evaluation:

Using the concept of convection, and remembering what you know about fresh and salt water, can you think of what would happen to ocean currents if more fresh water was added to the oceans, and the climate kept getting warmer? (Transition into 8-4-05 on the effects of heat capacity in water, and the movement of ocean currents on regional climates.)
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