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In the Chapter Mystery, you read about a brood of parakeets that gave the owners results they didn’t expect. Do you think Gregor Mendel ever got results he didn’t expect?

CHAPTER
MYSTERY
GREEN PARAKEETS

21st Century Learning


Can Results Be Too Good?
As odd as it sounds, if you perform a lot of experiments, you should expect to get results you don’t expect. Random chance will cause some of the experiments to have different outcomes from the rest of the experiments. Scientists have a mathematical formula to express an experiment’s deviation, or how much the actual results varied from the expected results. If an experiment has a deviation of 0, that means the results were exactly as was expected. If it has a deviation of 2 or –2, that means the results were quite different from what was expected. A negative deviation indicates that the actual observations were smaller than average. A positive deviation indicates that the actual observations were larger than average.
The table below was created for the number and type of experiments Mendel performed. Each number in the second column represents the number of experiments we would expect Mendel to have had with the deviation in the first column. For example, we would expect Mendel to have had 13 experiments in which the deviation was between 0 and 0.5, and two experiments with deviations between –2.0 and –2.5. Each number in the third column represents the actual number of experiments with the deviation in the first column. For example, Mendel recorded 16 experiments in which the deviation was between 0 and 0.5.
	An Analysis of Mendel’s Data

	Deviation
	Expected Number of Experiments with This Deviation
	Actual Number of Experiments with This Deviation

	–2 to –2.5
	2
	0

	–1.5 to –2
	3
	0

	–1 to –1.5
	6
	4

	–0.5 to –1
	10
	12

	–0 to –0.5
	13
	14

	0 to 0.5
	13
	16

	0.5 to 1
	10
	20

	1 to 1.5
	6
	2

	1.5 to 2
	3
	1

	2 to 2.5
	2
	0
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21st Century Themes	Science Literacy
1. How many experiments with deviations between 1.5 and 2.0 would you expect Mendel to have had? How many did he have? 	
2. Look at the deviations between –1.0 and 1.0. Did Mendel have more or fewer experiments with deviations in this range than expected? 	
3. Look at the deviations beyond –1.0 and 1.0. Did Mendel have more or fewer experiments with deviations in this range than expected? 	
4. Do you think scientists ever throw out results that were quite different from expected? Why might a scientist be tempted to do this? 	
	
5. Mendel worked with an assistant, a gardener, and two other monks, all of whom helped count and record the results, and none of whom were scientists. These nonscientists spent years counting tens of thousands of peas. It wouldn’t take them long to figure out what the usual results were. How might one or more of Mendel’s helpers have caused the low number of high-deviation results?
	
	
6. Do you think that what you described in your answer to Question 4 is excusable? Is what you described in Question 5 excusable? Why or why not? 	
	
	
7. Would your answer to Question 5 be changed if you were considering a case in which a scientist altered data collected while testing a new medicine? Explain your answer.
	
	
	

21st Century Skills	A Gardening Play
The skills used in this activity include creativity and intellectual curiosity, self-direction, and accountability and adaptability.
You described what one or more of Mendel’s helpers might have done to skew the results of the experiments and how you felt about those actions. Now it’s time to get creative. Write a one-act play about Mendel’s gardener and what he may or may not have done. The gardener may be the main character, or one or more main characters may affect what the gardener does. The play may be a comedy, a drama, or a tragedy.
When the play is finished, assign each of the roles to one of your classmates and have a play reading, either in class or after school.
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