Chapter 1: About Science	Inquiry Method





Activity 1:  Making Hypotheses





Purpose





To practice using observations to make hypotheses.





Required Equipment/Supplies





(2) 1�gallon metal cans,   (2) 2�hole #5 stoppers,   glass funnel or thistle tube,   glass tubing,   rubber tubing, 500�mL beaker





Discussion





�





Science involves asking questions, probing for answers, and inventing simple sets of rules to relate a wide range of observations. Intuition and inspiration come into science, but they are, in the end, part of a systematic process. Science rests on observations. These lead to educated guesses, or hypotheses. A hypothesis leads to predictions, which can then be tested. The final step is the formulation of a theory that ties together hypotheses, predictions, and test results. The theory, if it is a good one, will suggest new questions. Then the cycle begins again. Sometimes this process is brief, and a successful theory that explains existing data and makes useful predictions is developed quickly. More often, success takes months or years to achieve. Scientists must be patient people!





Procedure





Step 1: Observe the operation of the mystery apparatus (shown in Figure A) set up by your teacher.
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Step 2: Attempt to explain what is happening in the mystery apparatus and how it works. Write a description of how you think it works.


__________________________________________________________________________________________________


__________________________________________________________________________________________________


__________________________________________________________________________________________________





Step 3: Report your findings to the rest of the class. The class should reach a consensus about how it works. Record the consensus here.


__________________________________________________________________________________________________


__________________________________________________________________________________________________


__________________________________________________________________________________________________
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Making Hypotheses





1.	Since atoms cannot be observed directly, physicists base their model of atomic structure on data collected through experimentation. Inferences are made that best describe the atom in terms of available data. The model of the atom has been changed and refined over the years as more information is collected. This lab encourages students to make inferences that allow them to construct a model of a system that they cannot view internally.





2.	Fill the elevated can nearly to the top with water. Can B should have about 2 cm of water in it. Pour water from the beaker into the funnel (or thistle tube). The water level in Can B will rise, creating unequal air pressure in the two cans. Air flowing from Can B to Can A in the rubber tubing increases the air pressure on the surface of the water in Can A. Water is forced through the tubing and fountain, creating a siphon effect.





3.	Have the apparatus set up before students come to class. When class starts, pour the water into the funnel to start the siphoning action.





4.	Encourage students to ask questions about the setup, such as "Is the liquid water?" or "is there an electric pump?" but don't disclose the operation of the system. After a few minutes, encourage the students to sketch what they think the insides of the cans look like. Encourage creativity in the explanations they offer. When the students finally agree on an explanation that is feasible, put the apparatus away. Don't let them look at it. Explain that this is how physicists infer models that explain things they can't actually investigate further.
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