The Tightrope Walker

A Discrepant Event
Materials that are needed

A single glass (also have different types of apparatus just in case students ask what will happen if you use something different such as a tall wine bottle, short cup, large bowl, etc…), different sized corks (can also use small potatoes, oranges, etc…), 2 identical forks.

Safety Considerations

Be cautious with the prongs of the fork, since the experiment requires the forks to be pushed into the corks.  Try to keep the experiment occurring in the middle of a table to ensure to objects fall which may cause injury.

How does this fit into the Manitoba Middle Years Curriculum?
Grade 7, Cluster 3: Forces and Structures

7-3-01:  Use appropriate vocabulary related to their investigations of forces and structures. Vocabulary includes: centre of gravity, stability, internal and external forces.

7-3-03:  Identify the centre of gravity in a model structure, and demonstrate that changes in the location of a structure’s centre of gravity affect its stability.
7-3-05:  Identify external forces acting on a structure, and describe them using diagrams.
Introduce the experiment:  “I have an ordinary glass, and a regular wine bottle cork.  I will try to make the cork balance on the edge of this glass without falling”.

Demonstration:  
Start by showing everyone there is nothing special about the cork and glass

Keep the glass on a flat surface, visible for all to see

First try to balance the cork on the edge of the wine glass without holding it there

Ask the students for their prediction: to write down what they think is going to happen.

Ask the students why they think the cork did not balance.

Now push the prongs of one fork into one side of the cork, and then push the prongs of the other fork into the other side of the cork. (Ensure that the forks’ prongs are inserted evenly, and that the handles of the forks stick out at about the same angle on each side of the cork).
Ask the class (Prediction #2): “By a show of hands, how many believe the cork will balance on the edge of the glass, and how many believe it will fall once again?”

Now center the cork on the edge of the glass, and observe…the cork balances!
You can also ask the class “How far can I move the cork off its own center before it falls down?” (The cork can be placed on its own outer-most edge, as well as on the edge of the glass, and it will remain balanced as though something were holding it up)
Disequilibrium in Students:  “Why does the cork balance on the glass when the forks are put into it?”

Explanation of the event to lead to cognitive equilibrium:

Draw the glass on the board with no cork on the edge.  Now draw a picture of just the cork on the edge of the glass.

“Does the cork have a flat base?”

“Will the cork balance on a flat table surface?”

“When holding the cork on the glass, does its base rest evenly with the edge of the glass?”

“Why does it fall?”

“The cork has a flat base, and we can see it balances or stands up straight when we place it on a flat table surface.  When the cork is placed on the glass’s edge it loses balance and falls. Why is that?”
Introduce the terms stability, and center of gravity

Explain the instability of the cork on the glass’s edge; where the corks center of gravity is on the flat table surface, and where it shifts to on the edge of the glass.
Now draw forks onto either side of the cork as it balances on the edge of the glass

Explain the forces that are working on the forks, and how they account for stabilizing the cork.  Explain the movement of the center of gravity on the cork in relation to the forks, and compare it to the forkless cork.
Explanation of the discrepant event:
Balance depends not only on the weights on each side of the center, but also on their distances from the balance point.  The forks distribute the weight evenly, creating a large balance point, and hence increasing the center of gravity.  The long forks make it easier to match the weights and distances.  The short cork would be impossible to balance by itself  (Jackson, et.al. 1978)
Where does this apply in the world around us?

A tightrope walker in a circus often uses a long stick for balancing.  The ends of the stick are like the handles of the forks, and the tightrope walker is the cork in this experiment.

Alterations that students may think of
What happens with a taller glass, or a wine bottle?  With smaller or longer forks?  Smaller or bigger corks?  Different shaped objects to balance such as a potato?   
If such questions are asked, redo the experiment.  Show the students what would happen if the experiment were altered.  Be prepared with different materials.

Bloom’s Taxonomy Five Questions for Discussion

1) Knowledge:  

What is the definition of the terms “center of gravity” and “stability”

2) Comprehension:

With reference to the term “center of gravity”, why do you feel the cork was able to balance with the forks pushed into its sides?
3) Application:


Where does this type of “phenomena” occur in real-world situations?
4) Analysis:


Explain with a diagram, the weight distribution of the forks, and the location of 
the center of gravity.
5) Synthesis:


With your answer from question 3, explain the similar characteristics of this 
phenomena and your example.
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