A Discrepant Event
Wonder Vacuum

Curriculum:

Grade 8, Cluster 3: Fluids

8-3-01: Use appropriate vocabulary related to their investigations of fluids. Include: fluid, viscosity, flow, density, particle theory of matter, buoyant force, pressure, compressibility, hydraulic, pneumatic.

8-3-05: Plan and conduct experiments to determine factors that affect flow within a given system. Examples: temperature, pressure, tube diameter…

8-3-11: Compare the relative compressibility of water and air, and relate this property to their ability to transmit force in hydraulic and pneumatic systems.
Safety Considerations:

· This discrepant event requires the use of fire so it would be necessary to take proper precautions in order to keep the fire contained.

Commentary:

1) Materials needed:

- matches


- ticky tack


-  a dime


-  tall drinking glass; short drinking glass


- plastic bowl


- measuring cup


- water


- food coloring

2) Review concepts of air pressure:

“What do we remember about fluid flow in high air pressure?”


“What do we remember about fluid flow in low air pressure?”

“Does fluid flow from high pressure to low pressure or from low pressure to high pressure?”
3) Introduce the term Particle Theory of Matter:
 “Today we are going to discuss the effects of high pressure and low pressure and how the Particle Theory of Matter relates to this.”


- Draw diagram and create chart of the differences between a solid, liquid and gas.

4) Ask students’ to gather around the front table

5) Place the dime in the plastic bowl and pour colored water (1/4 cup) into the bowl:

- “How can I pick this dime up without my hand getting wet or picking up the bowl and using the leftover materials (the ticky tack, the tall drinking glass, and matches)?”

6) Ask for volunteers:
“Okay, Pete you try first to get the dime out.” 


- Pete tries and to no avail can he retrieve the dime. 

“Okay, Stephanie, you’re next. See if you can get the dime out without picking up the bowl or getting your hand wet.”

-Stephanie tries and cannot get the dime either. (Disequilibrium in students. They cannot figure out how to get the dime out.)

7) Demonstration: 
“Alright, well now it’s my turn. What if I told you I could make a vacuum, out of these matches and drinking glass, to suck up the water?”

- Put match standing straight up in bowl; light it with another match;
“What will happen when I put this glass over top of the match?”
- place glass over match and watch it burn out (making sure dime is on the outside of the glass.)
“What occurred in the glass to cause the match to go out?” 
- Students’ answer: “The fire has consumed all of the oxygen leaving the flame with nothing to burn.”
- Students’ then observe the water in the bowl being sucked up into the glass. (Disequilibrium still occurring in students.)
“Wow, that was neat. Can somebody tell me what just happened? Where did all the water go? Should we try it again? Maybe with more water.”

- try experiment again but use ½ cup of water; students’ watch glass suck up the water.

“Let’s see what happens when we add more water, maybe ¾ cup.”
-  Students’ observe that the glass cannot pick up all of the water.
“So this means that the glass has a maximum amount of water it can suck up.”
8) Explanation on Board (Working towards Equilibrium)
- draw diagram showing how the air pressure inside the glass lowers causing the higher air pressure outside of the glass to push down on the water and push it into the lower pressure area.

“But what causes the lower air pressure in the glass?”
- Revisit the Particle Theory of Matter chart written on the board. Discuss gases and how they differ from solids or liquids. Explain how the flame from the match uses up the oxygen and produces carbon dioxide

“What is carbon dioxide?” 

- Students’ answer: “It’s a gas.”

“So, it is the creation of this gas which causes the air pressure in the drinking glass to lower. This creates space in the glass for the water to flow into. So the water flows from a high pressure system to a low pressure system.”
- Equilibrium in students: “Wow, I understand it now. I’m so smart. I love science.”
9) Have different students’ try the discrepant event again, but with varying factors:

- What will happen if they use a shorter drinking glass?

- Will the temperature of the water have an effect on the ability of the vacuum to suck up the water?

- What is the maximum amount of water it can suck up?

- Ask students’ what they think will happen with each factor; spend rest of class examining these other factors based on their new knowledge of the “Wonder Vacuum”.
Bloom’s Taxonomy Six Questions for Discussion
1) Knowledge:
Write out the definition of the Particle Theory of Matter and make a chart on the differences between solids, liquids, and gases. List prior knowledge on high air pressure and low air pressure.
2) Comprehension: 

If water is poured into the bowl to equal the same level of water in the vacuum what will happen to the water in the vacuum when the glass is lifted up? (Use prior knowledge on high pressure and low pressure)
3) Application:

 A village needs to have fresh drinking water. They have a well but no way of getting the water out. What could they do to get the water to the surface? Could a vacuum assist them in this situation?
4) Analysis:

In Question 3, what concepts regarding air pressure and the molecular attraction in liquids do the villagers need to keep in mind?

5) Synthesis:

For Question 3, design a system (draw it on a piece of paper) that the villagers might use to obtain the water using the concepts of air pressure and the Particle Theory of Matter.
6) Evaluation:

There are two methods for pumping water from a well: a ground level pump and a submerged pump at the bottom of a well. Only one of these pumps works for obtaining water out of deep wells. Choose which one you think is right and explain why.
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