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Experimental Discrepant Event in Science:

     
Sink or Swim Spaghetti

Materials Required:

· A tall, clear glass filled with water

· 3 pieces (each approximately 3 cm in length) of uncooked spaghetti

· 1 tablespoon of baking powder

· a tablespoon

· 4 tablespoons of vinegar

Safety Considerations: The teacher must ensure no one drinks the substance that includes vinegar, water and baking soda. The teacher should also ensure no one gets vinegar in their eyes. When adding the vinegar to the baking soda and water, ensure no students are too close to the glass. If vinegar does get into someone’s eyes, immediately flush eyes with water.
In the Manitoba Middle Years Curriculum, the discrepant event fits into the grade 
5 cluster of Properties of and Changes in Substances. The discrepant event addresses the specific learning outcome 5-2-03, which asks students to investigate to determine how characteristics and properties of substances may change when they interact with one another. The students learn that the adding of vinegar to the baking soda produces a gas. The characteristics of the substance change once the vinegar is added because the spaghetti is able to float. The discrepant event is also an example of a non-reversible change (specific learning outcome 5-2-09) and a chemical change producing a new substance with distinct characteristics and properties (specific learning outcome 5-2-10). 
 The discrepant event also fits into the grade 8 cluster of Fluids and the grade 7 cluster of Particle Theory of Matter. Since I am teaching grade 5 Science this term, the teaching sequence described will be geared towards a class of grade five students. I will not be discussing the grade 7 or grade 8 objectives.
Teaching Sequence:

1) As the students walk into the classroom, all of the required materials (except for the vinegar) will be set up on a table at the front of the room. The tall clear glass is filled with water. The teacher adds a tablespoon of baking soda into the water and stirs it until it has dissolved. 

2) The teacher takes the uncooked pasta and asks students if they think the pasta will float or sink. The teacher drops the pasta into the glass and the pieces sink to the bottom. Ask students if they can think of ways to get the pasta to rise to the top of the water. After brainstorming a few ideas, the teacher tells students he or she is able to make pasta float and then sink again just by staring at the glass. Can the students do that? Get the students to try staring and glaring as hard as they can. Naturally, the pasta will remain at the bottom of the glass. 
3) The teacher explains he or she does need to use just a bit of “magic potion”. The “magic potion” is actually the vinegar, but the students do not need to know that yet! Add 4 tablespoons of vinegar to the baking soda and water. The mixture will fizz and bubble. The teacher takes a step back and stares at the glass as hard as he or she can. The pasta begins to float up and then down in the water. The pasta is sinking and swimming on its own! The teacher then closes his or her eyes and remarks, “Wow, I can even do this with my eyes closed!” 
4) The teacher tells students that his or her stare does not cause the pasta to move, but science does. The teacher asks students to recall what the difference is between physical and chemical changes. Ask students what type of change just occurred. The teacher explains a chemical change occurred because a new substance was formed with new characteristics. What new substance formed? If students are having difficulty, ask them what happened right after the “magic potion” was added. The substance began to fizz and bubbles formed. The new substance was a gas; carbon dioxide gas to be exact. Ask students what the new characteristic is. If the children are having difficulty, ask students what happened to the spaghetti when it was dropped into the water with baking soda. It simply sank to bottom. But when the “magic potion” was added, what happened? The spaghetti began to rise and fall. The new characteristic is that the spaghetti is now able to float in the substance. 
5) The teacher asks students why the spaghetti continues to rise and fall. To help answer the question, ask a student volunteer to come forward and look closely at the glass. What does the student see on the spaghetti pieces? Tiny bubbles! Explain to students that the carbon dioxide forms on the spaghetti pieces and also on the sides of the glass. The bubbles help the spaghetti pieces float to the top of glass. Ask the student volunteer to also watch the surface of the water as the spaghetti pieces float to the top. The student notes the bubbles “pop” and then the pieces sink to the bottom once again. Once at the bottom, bubbles form on the pieces and then once again the pieces float to the top. Explain to students the pieces will continue to float and sink as long as the chemical reaction between the “magic potion” and baking soda continues to produce carbon dioxide gas. 

6) The teacher asks the students what the “magic potion” really is. Tell students the potion is not really that magical, it can be found at restaurants and more than likely in your kitchen at home. Have students guess what they think the “magic potion” is! The “magic potion” is actually vinegar. Explain to students that mixing vinegar and baking soda causes a chemical change. Carbon dioxide gas is formed and the characteristics of the substance changed because now the spaghetti is able to float and sink.

5 Concluding Questions:

1) Did you observe a physical or a chemical change? Explain how you know this particular type of change occurred.
2) Recall that we learned about reversible and non-reversible changes using paper. An example of a reversible change is folding paper and an example of a non-reversible change is cutting paper. What type of change, reversible or non-reversible, occurred during this experiment?
3) The spaghetti pieces are no longer floating up and down in the water, but are simply lying at the bottom of the glass. What could you do to get the spaghetti moving once again?
4) Your mother was baking and left a cup of vinegar on the table and one cup of water. Without smelling or tasting the liquids, how would you be able to tell which one was which?
5) Explain how bubble-covered spaghetti pieces are similar to a person in a life jacket.
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