IS YEAST ALIVE?

We are all familiar with yeast as an ingredient in bread and baked goods, but if someone told you that yeast was a living organism, would you believe it? Since this is a science class, and science is based on direct experimentation and evidence, looking up an answer to this question in a book is not enough. You will have to support your hypothesis with experimental evidence. This lab activity asks you to design two experiments that answer the question, is yeast alive? How you design your experiments will largely (but not entirely) be up to you. You will, however, have to follow certain guidelines in order to design appropriate experiments. Before beginning, read over the lab report format handout, remember, you will have to complete all these sections when reporting your findings.
By now you are pretty familiar with the basic steps of the scientific method. In this lab you will follow the scientific method in designing and carrying out the experiments. We would also like you to become familiar with some more sophisticated concepts that are parts of the scientific method used by professional scientists.
Power: Scientists often refer to the power of an experiment. Does my experiment really address the question? Will I be confident that my answer really tells me something important. You might pick movement as one of your choices, but would a tree "pass" this test? How powerful will it be to look for a response to an environmental change if someone could demonstrate that a non​living thing like water also responds to the same environmental change? Yet both of those characteristics could yield a powerful test if they are designed well. How powerful is a psychic's demonstration when a bad result can be explained away as due to bad karma in the room? 
Elegance: Scientists often talk about an experiment's elegance. An elegant experiment is one that gives an answer simply without a lot of assumptions. Don't look for a lot of indirect observations when direct ones will do. Don't make a lot of inferences without some good support. If you can prove something with a simple experiment as opposed to a complicated one, it is more elegant (and better) to do so.
Answer each of these questions in your notebook:
1) Do you think that yeast is a living organism?
2) After classroom discussion about the characteristics of life, select 2 characteristics that you think will be easy to observe or measure in yeast, (one choice has to involve metabolism, one choice must involve use of a microscope).  Try to pick characteristics that will yield powerful tests. Explain why you picked these two characteristics.
3) Use each of these characteristics in an If...Then.., hypothesis. The characteristic should be the premise (the If... phrase). For example, If yeast reproduces then...
The deduction (then.,.) should be stated in defined, measurable or observable terms. Remember, simple is better, but make sure that the characteristics you pick can be observed or that strong evidence of them can be observed.  It may be too much to expect to see an organism actually reproducing, but might you infer reproduction if you observe a growing population? (But what else might be happening?)
4) After your teacher approves your hypotheses, you can design your experimental protocol.  This is like a procedure but with more emphasis on the design and less on the steps to follow.  For each of your hypotheses, explain:
a. what you are looking for,
b. your variable and your controls, and how you are controlling all the other variables, include a positive and a negative control.  
c. expected results and what they would mean (and what the opposite or different results would mean).
We will discuss the experimental design before it is carried out.
5) Now you can carry out your experiment. Remember to write each step of the procedure as you perform them.  Make careful observations about the setup of the experiment and the results.  Be quantitative if possible. All this should be written down in your science notebook. Sketches should be done in pencil, on unlined paper following my instructions. Remember to include all magnifications and units.
6) QUICK LAB REPORT
See the lab report guidelines when writing up this lab. In addition...
a. In the introduction section you should include what you have learned about the characteristics of life, an explanation of the two hypotheses you devised, what you expect your tests to tell you, and some book research about yeast. How might a non-living thing respond to the same experiments?
b. In the methods section be sure you indicate your controls.
c. In the discussion section, be very careful to explain how each results and observation supports your conclusion. Convince the reader that the evidence supports your conclusion.
