Sturdy as an Egg?
Bobby’s family decided to travel to France and visit their great aunt Jacqueline.  This was a very exciting time because Bobby had never been out of Canada, and had only travelled around by car.  This would be his very first time on an airplane.  He absolutely could not wait! 

Bobby’s mom spent the entire night before frantically packing some last minute items.  “I’m sure I have forgotten something, and I just can’t figure out what it might be”, exclaimed Bobby’s mom.  “Don’t worry, I’m sure we have everything”, reassured Bobby’s father.  “Plus, it’s not like we can’t find what we need in France.  Just make sure we have the plane tickets and our passports”, said his father.  

Finally, they arrived at the airport and boarded on the plane.  Everything went according to plan and Bobby was amazed by his first plane experience, however he could not wait to get to France.  He had been doing a lot of research beforehand about the places he wanted to visit once they arrived.  Luckily, great-aunt Jacqueline lived in Paris so they would be able to go see all the places Bobby had researched.  He was excited to see the Eiffel Tower, Champs Elysee, and the Arc de Triomphe to name a few.

Hours later, Bobby and his family landed in Paris, France, where they were greeted by his aunt.  “Bonjour mon cheri, I can’t believe how handsome and big you are!” cried his aunt.  It had been years since she had seen Bobby.  They headed to his aunt’s house so they could settle, unpack, and get some rest.  

The next day, Bobby was ready to get out there and see Paris.  He went for a walk with his aunt to get some groceries from the store.  They picked up some eggs, baguettes, cheese, and of course some croissants and pain du chocolat.  As they were walking, Bobby saw the Arc de Triomphe. 


 
To demonstrate this to Bobby, she took out an egg from her shopping bag.  “Here, watch this.  What do you think will happen when if I squeeze this egg as hard as I can with my hand?”  

ASK CLASS TO RAISE THEIR HANDS IF THEY KNOW WHAT WILL HAPPEN AND WHY.

Bobby looked puzzled, “I think it will crack and make a mess”, he replied.  

 DO DEMONSTRATION.

 
His aunt proceeded to place the egg in her palm and squeeze as hard as she could.  Nothing happened!  She then let Bobby try for himself.  Once again, the egg did not break.  “How could this be?” wondered Bobby.  He always thought eggs were so fragile.  They could break so easily when you tapped them on the bowl to make scrambled eggs, and he remembered his mom always telling him to be careful with the eggs when they brought them in from grocery shopping.  He also recalled that his mom always packed the eggs at the top and didn’t want anything else on top of the eggs.  So how is it possible to squeeze an egg with all your might and not break it?  On top of all this, how could his aunt even compare the strength of an egg to such a strong and magnificent structure like the Arc de Triomphe?  Aunt Jacqueline then began to explain that eggs are similar in shape to a 3-dimensional arch.  The curved form of the shell distributes pressure evenly all over the shell rather than concentrating it at any one point. By completely surrounding the egg with your hand, the pressure you apply by squeezing is distributed evenly all over the egg.  This was the idea that architects and engineers used when building and designing bridges, and other cool infrastructures and buildings.  Bobby was amazed at how smart his aunt was, and had a new found appreciation for the science behind the wonders we pass by without thinking about every day.

References:  http://www.billnye.com/for-kids-teachers/home-demo-details/?homedemo=The+Egg+Files&start=12&category=Physics
http://www.stevespanglerscience.com/experiment/00000023
Grade 7: Forces and Structures 

	7-3-01 
	Use appropriate vocabulary related to their investigations of forces and structures. 
Include: frame, shell, solid, centre of gravity, stability, compression, tension, shear, torsion, internal and external forces, stress, structural fatigue, structural failure, load, magnitude, point and plane of application, efficiency. 
	GLO: C6, D4   

	7-3-02 
	Classify natural and human-built structures found locally and around the world. 
Include: frame, shell, solid 
	GLO: E1   

	7-3-04 
	Identify internal forces acting on a structure, and describe them using diagrams 
Examples: compression, tension, shear, torsion 
	GLO: D4, E4   


List of Materials Required:

-Eggs

-Ziploc bags for students who do not want to squeeze the egg on an open surface

-Gloves, in case there are allergies to egg

-Cleaning materials

-Pictures of the Arc de Triomphe as well as other arc structures

Safety or Ethical Considerations:

-Check with students regarding egg allergies.  If there are students with allergies, check on the severity of the allergies.  Are they able to touch egg and egg products as well as breathe in the scent of eggs?  Are they just allergic through ingesting eggs etc?  Make sure any students who have allergies are safe and comfortable, as well as included somehow in getting the information.

Rationale:

I chose this topic because I thought that it was a simple activity that adults were interested by, therefore would mystify younger students.  It would provide good disequilibrium for students, and enable them to do the hands on activity to see results for themselves.  It also would provoke them to hypothesize reasons for the results of the activity.  It  applies to the real world which is important for students to know in order to relate learned information. 

Draw a picture of what you think is occurring when you are squeezing the egg in your hand.

Explain in your own words what you believe is happening.

Carry out a fair test to determine if:

1.  You change the position of the egg in your hand, what will happen when you squeeze it?

2. You boil the egg first, what will happen when you squeeze it?

3.  Different sizes of eggs change the results?

4. Turning the egg on the horizontally rather than vertically in your hand while squeezing changes the result?

5.  When we use half egg shells placed on a flat surface, and then put a book on top of it, observe and record how many books can balance on the top.  Do you think smaller egg shells or larger ones will hold more books?  Explain your prediction.  

Concluding Questions:

1.  What is another term for the word “pressure”?

2. What do you think would happen if someone was wearing a ring while they were applying force to the egg?  Explain.

3. Provide any other real life examples which would relate to what Bobby’s aunt was trying to demonstrate to him.

4. Why do you think eggs crack so easily when we tap them lightly on a surface?

5. Do you think the size of the structure makes it stronger?  Why or why not?
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