Summoning the Stay Puft Marshmallow Man
A Discrepant Event

Grade 5, Cluster 4 - Weather

	5-4-03 
	Describe properties of air. 
Include: has mass/weight and volume; expands to fill a space; expands and rises when heated; contracts and sinks when cooled; exerts pressure; moves from areas of high pressure to areas of low pressure 
	GLO: D3   


Materials:


-Marshmallows (large or small.. large being the better choice)


-tooth picks or wire (depending on marshmallow size and desired Stay Puft stature)


-Airtight glass bell jar


-Vacuum pump


-Vaseline

Safety and Ethical Considerations:


-Test bell jar and pump beforehand to ensure there are no safety issues.


-Have presenters/staff do demonstration to ensure no risk to students.


-Safety goggles can be used just incase… but there isn’t really a large safety issue


-Ethical consideration: Do any students worship Gozar the Traveler?

Commentary:

-introduce topic by asking “When you blow air into a balloon, what happens to the balloon?”  The students will likely say it gets larger or expands or inflates…  “And when you release the air, what happens?”….

-Explain that today we will be conducting and experiment that makes use of a vacuum pump.  What the vacuum pump does is removes gas molecules or in this case, air, from a sealed enclosure.  

-Bring out miniature ‘Stay Puft Marshmallow Man’. [image: image1.png]



-Incite some class excitement… “Does anyone here know who the ‘Stay Puft Marshmallow Man’ is?”

-“Now… he’s not quite a balloon… but what do you think would happen to Mr. Stay Puft here if we placed him in the vacuum pump and turned it on?” while also explaining how he is made.  Students will most likely assume that the marshmallows would squish.  

-Conduct experiment… place Mr. Stay Puft on the vacuum pump, apply Vaseline to vacuum pump surface to help seal bell jar and then place bell jar on top.  

-“Who would like the honours?”  Have a student come up and flick the switch… the pump is turned off and the air is sucked out of the jar.

-The marshmallows will expand given a bit of time.  Students will gasp with absolute awe and wonder!!!!  [“The Traveller has come!”  ( ultra clever Ghostbusters reference to when the Stay Puft Marshmallow Man appears…]

-“So what’s happening to Mr. Puft here?”  Students will state that the marshmallows are expanding/swelling/growing… [image: image2.png]



-“And why do we think that might be?”  Allow for students to share their ideas without stating what is correct and what is not just yet.  This allows different ideas to be shared.  

-Acknowledge any students that may have been correct or on the right path.  

-Explain that a marshmallow has many pockets of air trapped inside.  Under normal circumstances, the air outside a marshmallow is exerting a certain amount of pressure on the marshmallow and trying to press it inward.  Meanwhile, the air pockets inside are exerting the same amount of pressure trying to expand the marshmallow outward.  Since both are exerting the same amount of pressure, they cancel each other out.  However, once the vacuum was started, there was less air surrounding the marshmallow and therefore less air pressure was exerted on the marshmallow from the outside.  Meanwhile, the amount of air inside the marshmallow remained the same… since the two air pressures no longer cancel each other out (the air pressure inside the marshmallow being greater), the pressure inside the marshmallow causes it to expand.  

-Queue Ghostbusters theme song or any of various Ghostbusters jokes including “I tried to think of the most harmless thing. Something I loved from my childhood. Something that could never ever possibly destroy us. Mr. Stay Puft!” or  “Don’t cross the streams!” (crossing the streams being the way they take care of the Mr. Stay Puft issue…).

-“So for curiosity’s sake, what might happen if we turn off the vacuum pump and allow air back inside the jar?” (using ‘for curiosity’s sake to downplay it as though nothing special will occur).  Students will likely assume that they will return to their normal size.  

-Allow a student to turn off the air pump… and… slowly… it… will… deflate… [image: image3.png]



(Side note: is there a way to allow the air back into the jar quicker?  

-“What happened?”  Obvious responses that they deflated.   

-“Why might that be?”  Allowing students to come up with and share ideas.  

-Explain that when the marshmallows expanded, the outward pressure was so great that some air inside the marshmallow escaped.   This resulted in the marshmallows ‘deflating’ since they now contain less air than before.

-AIR PRESSURE!!!

-Follow-up with balloon example mentioned bellow…

Bloom’s Taxonomy

KNOWLEDGE: Under regular conditions, was the air around the marshmallow or the air inside the marshmallow exerting more pressure?  (They are equal.)

COMPREHENSION: In your own words, how would you explain the science we just witnessed? 

APPLICATION:  Can you think of anywhere you might see a similar effect?  What would occur if we conducted the same experiment with a partially inflated balloon? (I would actually do this as a follow-up)

ANALYSIS: How is this similar to the balloon example?  What are other ways this process can be witnessed?

SYNTHESIS: Can you predict an outcome if the more air was added to the jar instead of being removed?  


EVALUATION:  Before witnessing the event, how would you have justified your original hypothesis?  

Origins:  

Well… the Stay Puft Marshmallow Man was the form of Gozer the Traveler/Destructor/Gozerian as chosen by a foolish Dr. Stanz….

The event, however, I got from here: http://phun.physics.virginia.edu/demos/marshmallow.html
Air Pressure.
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