Assessment One: Experimental Discrepant Event in Science

Title: 

“TEST-TUBE-OF-WAR”

Materials Required:

· 1 large test tube

· 1 smaller test tube (slightly smaller than large test tube)

· 1 shallow tray

· sponge

· water

· salt

· alcohol

· oil

Safety Considerations:


It is important that the sponge be placed in the tray directly beneath the test tubes during the event.  There is a possibility the smaller test tube may fall and if the sponge is not there it could shatter.  Also, students should remain in their desks away from the event to insure their safety from possible glass shards.  The teacher should wear protective eye gear.

Connection to Manitoba Middle Years Curriculum:


This discrepant event demonstrates the ability of forces such as cohesion and adhesion to counteract forces such as gravity.  It connects to Grade 7 Cluster 3: Forces and Structures.  It also ties into Grade 7 Cluster 2: Particle Theory of Matter.  Specific learning outcomes for Cluster 3 include 7-3-01 Use appropriate vocabulary related to their investigations of forces and structures, and 7-3-06 Recognize that internal and external forces apply stress to structures. A specific learning outcome for Cluster 2 is 7-2-17 Describe solutions by using the particle theory of matter. 

Teaching Sequence:


I begin by showing the class the two test tubes.  I activate their prior understanding by asking them what would happen if I filled both of the test tubes with water and put one inside the other one.  I draw a connection between the tubes and stepping into a full tub of water.  The students respond that getting into the tub displaces water out of it.  Logically, the same will happen with the test tubes.  I place the one test tube inside the other, proving their first prediction to be accurate.  I then ask them what would happen if while they were in the tub there was an earthquake and it tossed the tub (and them) into the air, flipping it upside down.  They respond by saying they would fall out, along with the water.

I then carefully turn the two test tubes upside down.  The second test tube remains inside the larger one, while some of the water dribbles out.  This should surprise the students.  I intentionally did not ask them to orally predict whether this would happen, because some students might infer the proper answer due to the nature of the discrepant event.  Instead, disequilibrium is established by surprising them with the outcome.

I ask them to explain why this outcome happened.  I ask them what it is that pulls objects to the ground.  They respond by saying “gravity.”  I tell them that gravity is a force that acts on all objects.  I use the concept of a tug-of-war as a metaphor for what gravity does.  I tell the students that gravity is like a big person at one end of the rope.  In order for that person to win the tug-of-war he must be stronger than whoever is on the other end.  The smaller test tube is like the spot in the middle of the rope.  It is not moving, and therefore there must be some kind of force pulling on the other end.

I ask the students what it would take to beat a strong person in tug-of-war.  They respond by suggesting a stronger person on the other end or someone of equal strength.  I get them to suggest that two “weaker” people working together might be able to hold off gravity, at least for a while.  In the case of the test tubes, it is two other “weaker” forces that are counteracting gravity.  I remind them that particles that are alike stick together.  This attraction is called “cohesion.”  I also remind them that particles that are different also often attract each other.  This is called “adhesion.”  It is cohesion that causes to water to bead up on a window.  It is adhesion that causes some drops to hang on the window instead of sliding down.  In the case of the test tubes it is adhesion and cohesion that are working together to counteract gravity.

I then ask the students what would happen if we tried the same experiment with different liquids.  We attempt the same experiment using alcohol and oil, having them predict and explain the outcomes.  I also attempt the experiment with soap in the water, asking them to predict and explain the result.

Concluding Questions:

1. What is it called when particles attract to other ones that are the same as it?  What is it called when they attract to other types of particles?  (Knowledge)

2. Why did the results differ depending on the liquid used?  Explain your reasoning.  (Comprehension)

3. What would be some other options for liquids to try?  How could we modify the liquids we are using?  (Application)

4. Why might it be important to understand how forces act and counteract, particularly in relationship to gravity?  (Analysis)

5. Can you think of another way to demonstrate adhesion and cohesion?  How about demonstrating how forces react to each other?  (Synthesis)

6. Are adhesion and cohesion effective forces for counteracting gravity?  Why or why not?  (Evaluation)
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