A Discrepant Event

Of Egg-loos and Eggs

Fits into Curriculum

Grade 7, Cluster 3: Forces and Structures

7-3-01: Use appropriate vocabulary related to their investigations of forces and structures. (shell, stability, load, stress, structural efficiency)

7-3-02: Classify natural and human-built structures found locally and around the world. (frame, shell, solid)

7-3-08: Describe, using diagrams, how common structural shapes and components can increase the strength and stability of a structure.

Commentary
1) Preparation


4 half-eggshells of equal size, with taped level bottoms


Several large books about the same size (e.g. encyclopedia volumes)


Weight scale

2) Safely Considerations:


Falling books


Flying broken eggshells

3) Review 

“What are some characteristics of a frame and solid structure?”

 “What gives a structure stability?”

 “What causes stress on a structure?”

4) Introduce the term shell structure: “Today we are going to look at how the shape of a shell structure influences its strength and stability.”
5) Introduce Experiment: “Here we have four eggshells that we’re going to place books on top of to see if the eggshells can handle the stress of the load.”

6) Ask for a volunteer: “Who here would like to come up and verify that there’s nothing special about these eggshells?”

7) Demonstration:


Weigh the four eggshells.

Place the four eggshells on a tabletop in a rectangle, slightly smaller than the books.

Equilibrium in Students: “The shells will probably crack when a book is placed on top of them!” 

Students will likely assume the eggshells will break because they appear to be quite fragile compared to a heavy book.

Ask the class for their predictions: “How many books do you think we can put on before the eggshells break?”

Put first book on top of the eggshells.

Put another, and keep placing more books until the eggshells crack.

Disequilibrium in Students: “Why don’t the eggshells break under the weight of the books?”

Comment on the number of books placed on the eggs when they finally break, which should be quite a few. “Wow, how many people thought the eggs could take the stress from that load of books? 

Weigh all the books to see how much weight the eggshells could take and wow the students with the huge amount! “Let’s see, the books are X while the eggs are Y. How much more weight can the eggs support versus the amount it weights?”

· According to demonstrations at the Ontario Science Centre, a single hen’s egg can support up to 200lbs (McDonald & Grace, 1988, pp 36).

8) Explanation on the board (working towards equilibrium):


Draw a simple diagram of the eggshell.

“What is it about the shape of the egg that has allowed it to withstand this amount of a load?”

“Does it have a small or large base?”

“Is it solid or hollow?”

“What does the amount of load taken by the egg say about how the load is distributed by the structure of the egg?”

“So we can then describe the characteristics of the shell shape as being: broad based, hollow and able to distribute load evenly throughout structure.”

Illustrate how the shape of a shell evenly distributes the weight of the load so that each part of the structure supports only a small part.

Ask students to give examples of shell structures (i.e. igloo, Taj Mahal, canoe, Manitoba Legislature roof, bridge).

Definition in writing: Shell structures obtain their strength from a thin, carefully shaped outer layer of material that requires no internal frame to keep their shape and support loads.

Bloom’s Taxonomy Five Questions for Discussion (reinforcement of principles)

1) Knowledge: 


Write out the definition of a shell structure. 

2) Comprehension:


In your own words describe why the eggshells can stand the load of the books.

3) Application:

What characterizes would a shell shaped building have, using what you know about the eggshell?

4) Analysis:

With this simple diagram of the eggshell, indicate its characteristics, including how it carries load. 

5) Synthesis:

List two examples of a shell structure that you could find locally and compare their structural characteristics.

6) Evaluation:

If Canada had a structural shape to describe would it be the shell shape and if so why? 

Resources:

Galbraith et al. (1999). SciencePower 7. McGraw-Hill Ryerson, Toronto, pp 376-386. 

McDonald, B. & Grace, E. (1988). Wonderstruck. CBC Enterprises, Toronto, pp 35-37.
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