Catherine Campbell
The Mysterious Floating Popcorn

This demonstration is meant to introduce students to the concept of density. The basic topic is that a less dense object floats in a liquid that is more dense. 
Materials
A few kernels of unpopped popcorn

Clear glass or bottle

Seven-Up or other clear carbonated beverage

Safety Considerations
As this discrepant event involves the use of a glass bottle, care must be taken to not drop the bottle. Otherwise, this is a fairly safe experiment.

 Where it fits into the Manitoba Middle Years Science Curriculum
This discrepant event fits into the Grade 8 Cluster 3 Fluids curriculum. In this cluster, students are expected to investigate the properties of fluids, including viscosity, density, and compressibility. Students also compare the effects of fluids with different densities on the buoyant force of an object. 
The following General Learning Outcomes will be touched upon:
C. Scientific and technological Skills and Attitudes
C2 – Demonstrate appropriate scientific inquiry skills when seeking answers to questions

C3 – Demonstrate appropriate problem-solving skills while seeking solutions to technological challenges

D. Essential Science Knowledge

D3 – Understand the properties and structures of matter as well as various common manifestations and applications of the actions and interactions of matter

E. Unifying Concepts 
E3 – Recognise that characteristics of materials and systems can remain constant or change over time, and describe the conditions and processes involved. 
The following Specific Learning Outcomes will be touched upon:

8-3-01 Use appropriate vocabulary related to their investigations of fluids. Include: fluid, density, buoyant force, pressure. 
8-3-06 Measure, calculate, and compare densities of solids, liquids, and gases.
8-3-08 Compare fluids of different densities to determine how they alter the buoyant force on an object. 
Teaching Sequence
1. Assemble the necessary materials before starting the demonstration.
2. Fill the bottle or glass about half full of the carbonated beverage.

3. Briefly explain what you are going to do. 

4. Ask the students for a prediction as to whether or not the kernels will float when placed in the water. 
5. Ask the students about what they know about density by activating their prior knowledge.
6. Drop three or four kernels of popcorn into the liquid.

7. Observe the kernels fall to the bottom of the glass.

8. Tiny bubbles of carbon dioxide will attach themselves to the kernels.

9. The popcorn will rise to the surface.

10. The popcorn kernels may then fall back down only to rise again.

Questioning Script/Commentary
1. What do you predict will happen when I place the kernels in the jar?

· Some students will answer “float” and others will answer “sink”, others might respond “don’t know”
Drop the kernels in the beverage
2. Why are the kernels falling to the bottom?
· The kernels are denser than the beverage (solution) so they sink. 
3. What property are we concerned with when we are talking about objects floating? (A: Density)
When the bubbles of carbon dioxide from the beverage attach themselves to the kernels, ask the following question:
1. What is causing the kernels to float? Why do the kernels rise to the surface of the liquid? (A: The beverage contains CO2 gas under pressure which produces bubbles.  Some of the gas bubbles adhere to the kernels. The density of the kernels plus gas is less than the density of the beverage solution so the kernels and gas bubbles float up in the solution. 
2. What is density a measurement of? (A: Measure of how heavy something is per unit volume). 
3. Can we change the density? What if we added more of the beverage?
4. Why do the kernels sink again after rising to the surface? (A: When the kernels with attached gas bubbles reach the surface of the liquid, the gas bubbles burst. The kernels alone are denser than the solution so it sinks. The process is repeated as the kernels pick up and lose gas bubbles.
Teacher’s Notes

Initially, the popcorn, which is denser than the carbonated beverage, sinks to the bottom of the container. Carbonated drinks are charged with carbon dioxide gas under pressure. As long as the liquid is under pressure, the gas remains in solution. As soon as the beverage container is opened, the CO2 gas rises to the surface to escape because will attempt to get to a lower pressure area or state. As it moves to the open area, the CO2 bubbles attach themselves to any object in the liquid, in this case the kernels. As more bubbles attach themselves to the kernels, they decrease the density of the kernels and the kernels then rise to the surface. Since the kernels are now less dense than the liquid, they float. Some kernels will sink back down to the bottom when the bubbles break, but will rise again as long as there is still CO2 gas remaining in the beverage. 
Questions based on Bloom’s Taxonomy for supporting class discussions or independent study
a. Knowledge—What is the basic rule of density?

b. Comprehension—In your own words, explain why some kernels were able to float and others not?

c. Application—What factors would you change if you were doing this sort of experiment for density?

d. Synthesis—What other examples or demonstrations can you think of to demonstrate density?

e. Analysis—What would be the outcome had we just used water? 
References
This discrepant event is based on an experiment:

Very Quick and Easy Science Demonstrations

Bill Brent

Science Education Consultant

Southwestern Bell Science Education Center

University of Missouri, Columbia

