The Pressure to rise 
 MATERIALS REQUIRED

· 3-4 Birthday cake candles     • Flask                             • Food colouring
· Matches                                  • Candle holder
· Pie pan                                    •  Room temperature water
 SAFETY CONSIDERATIONS
· Use of matches

· Hot flask- remove from over the candles with caution

PLACE IN THE MANITOBA MIDDLE YEARS CURRICULUM

· Grade 5, Cluster 4: Weather
5-4-03: Describe properties of air (has mass/weight and volume, expands to fill a space, exerts pressure, moves from areas of high pressure to low pressure) 
*Note: This discrepant event could also be applied in the 7-2-03 Particle Theory of Matter section in the curriculum which discusses the effects of heating and cooling on the volume of gases.
 COMMENTARY

· Introduce the experiment
            "Here we have a few candles that we will place in a pie pan which is filled almost    to the top with water. We will put the flask over the lit candles to see if anything happens to the water level in the flask".
· Explain the demonstration
       Ask the students to come closer to where the discrepant will be conducted so that they will be able to see well 

       Ask for an assistant to help in conducting the discrepant event "who would like to be my assistant?"
        Instruct the assistant to do the following: add 4 drops of food coloring into the pie pan, fill the pie pan 3/4 of the way with water, place the candles in the candle holder and place in the pie pan. 

       I will then proceed to light the candles  

       "Class, in a moment my assistant will cover the candles with the flask. 

What do you predict will happen?"
       Prediction by the students (they predict the outcome): "The flame will go out" for the grade 5 students who happen to know that a candle needs a constant source of oxygen to continue burning or "the candle will keep on burning until it burns out" for the grade 5 students who do not know about the candle needing oxygen. 

      As stated, the students may mention that the candles will extinguish do to the lack of oxygen but they probably will not realize that as the flames begins to extinguish, the water level in the flask is affected. Therefore, the water goes unmentioned. 
       Give the class one final hint on what to observe before proceeding on "class keep your eyes on the flask, assistant please cover the candles with the flask".
      The students are left to observe what happens until the water has stopped moving up the flask. 

      Disequilibrium in students: "Why did the water move up the flask as the flames were going out?"
· Table group discussion

       Ask the students and the assistant to return to their seats and give them some time to discuss with their table groups why they think the water moved up the flask. This allows them to collaborate in trying to understand the outcome and return to equilibrium. 

      While they are collaborating, pose some of the following what if questions before the final explanation and ask them to add any what if  questions of their own: "What if we used more candles? What if we used fewer candles? What if the water in the pie pan were very cold or very hot instead of room temperature? What if we used a flask with a wider rim or a narrower rim?" Time permitting, we would modify the discrepant event and try a few of the what if questions.
· Final explanation on the board (working towards equilibrium). 
      Diagram 1 will be the setup, lit candles in the pie pan with water before the flask was placed over them. Diagram 2 will be the flask over the extinguished candles. Refer to these diagrams in the parts which are to follow.

· Introduce the term Air Pressure
      "Today we will examine the effect that air pressure had on the water level in the flask. Air pressure is the force or push that the air has on its surroundings. Air is invisible, but it has weight and takes up space. For example, the air pressure is pushing on us now, but we have air inside our bodies that balances that pressure out so we do not get squashed."

· Review

      "What does a candle need in order to burn?" Draw little white circles=oxygen molecules in diagram 1. Explain that oxygen is needed
      "Why did the flame go out?" Do not draw any white circles in diagram 2 under the flask
      "As the flames were going out, was the air pressure then higher or lower in the flask compared to outside the flask?"  Explain to the students that as a result of the oxygen being used up as the flames were extinguishing, cooling occurred. As a result, the remaining gases under the flask that makeup air (nitrogen, carbon dioxide, etc) are exerting less pressure because there is now more open space under the flask then there is outside of the flask. Draw a few different coloured circles far from each other under the flask in diagram 2 = carbon dioxide and nitrogen. Draw many different coloured circles including the white ones which represent oxygen outside the flask in diagram 2 = oxygen , carbon dioxide, nitrogen. Therefore, the pressure is higher outside the flask then inside the flask because there are more oxygen molecules outside the flask. Note all the empty space under the flask.  
          “What did the higher pressure outside the flask do to the water?” Explain to the   students that an air pressure balance needs to be achieved between inside the flask and outside the flask. Therefore, to achieve this balance the greater air pressure outside of the flask pushed the water from the pie pan up into the flask to restore an equal pressure and fill the empty spaces that were once occupied by oxygen. In other words, air moves from a higher pressure outside the flask to a lower pressure inside the flask. Modify diagram 2 by drawing the same number of circles closer together under the flask and water going halfway up the flask. 
 BLOOM’S TAXONOMY FIVE QUESTIONS FOR DISCUSSION

· Knowledge

Define air pressure

· Comprehension

Discuss what caused the water to be forced up the flask

· Application

How is this discrepant event related to weather?

· Analysis

What evidence can you list for the drop in air pressure in the flask?
· Synthesis
What may happen differently if this discrepant event were conducted at the top of a mountain where there is less air pressure?
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