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Testing for Significant Differences
Introduction
Malte Andersson and his colleagues tested the
hypothesis that sexual selection is responsible for
the evolution of long tails in African long-tailed
widowbirds. The researchers captured males and
manipulated their tail length by either cutting
feathers or gluing on extra feathers. The males
were then released and their reproductive success
was later measured by counting the nests with
eggs or young within each male’s territory.
Results showed that males with artificially
lengthened tails were approximately twice as
successful as normal and control males, while
males with artificially shortened tails were about
half as successful as normal and control males.
Importantly, Andersson and his colleagues found
that the modified tail lengths did not impair the
birds’ ability to defend their territory, suggesting
that the differences in mating success could be
directly attributed to tail length. These results
were consistent with their hypothesis that sexual
selection plays a role in the evolution of long
tails in the African long-tailed widowbirds.
Additional studies of a number of other bird
species have also provided similar evidence in
support of a role for sexual selection in the
evolution of elaborate ornamental displays in
males. For example, Marion Petrie studied the
impact of the number of eye spots in tails of
male peacocks. Although she did not reduce the
tail length, she clipped the eye spots out of half
of the male’s tails. After observing both normal
males and those with clipped eye spots, she
found that females preferred males with the most
eye spots. Interestingly, a more recent study by
Petrie and Anders Möller identified a link
between the condition of a peacock’s tail and the
strength of his immune system. Specifically, the researchers found that the condition and length of the
tail was related to the B cell production, while the size of the eye spots was related to T cell production.
Thus, the male peacock with an elaborate ornamental tail is, in effect, signaling to the female that he is
in good health and is a quality mating partner.
Original Paper
© 2012 Sinauer Associates, Inc.

AP Biology -- John Burroughs School -- M. Bahe
Working With Data from Principles of Life by Hillis
Andersson, M. 1982. Female choice selects for extreme tail length in a widowbird. Nature 299: 818–
820.
http://www.nature.com/nature/journal/v299/n5886/pdf/299818a0.pdf
Links
(For additional links on this topic, refer to the Chapter 15 Investigation Links.)
Stanford University: Sexual Selection
http://www.stanford.edu/group/stanfordbirds/text/essays/Sexual_Selection.html
Ohio University: Department of Biological Sciences: Sexual Selection in Birds
http://oak.cats.ohiou.edu/~jm703496/es-ssbrd.html
National Geographic: How Did the Peacock Get His Tail?
http://news.nationalgeographic.com/news/2002/09/0909_peacock.html
Analyze the Data
Nine groups of birds were selected for study, and one bird from each group was randomly selected for
each treatment (shortened tail, tail cut and re-glued to same bird to control for effects of tail treatment,
and elongated tail). The experimenter then observed how many new successful nests were found in the
territories of each male. The observed numbers of new successful nests in the territories of each bird are
shown in the table below (for nine birds in each treatment).

These data are plotted in Figure 15.9, and the resulting graph is consistent with the hypothesis that
increased tail length results in higher reproductive success. In the Analyze the Data section you were
asked to consider the statistical significance of the differences between groups. There are several
methods to do this; the following randomization method is one of the simplest.
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Question 1
To test the significance of the results, write each of the numbers from the table above on index cards,
carefully shuffle the cards to randomize the numbers, and then place the randomized cards in cells of a
new table (with the same rows and columns as shown in the table). Calculate the means for each column
for the randomized data. Combine the results with replicates of the randomization from other students in
your class (or repeat the randomization many times yourself), and record the proportion of time that
randomized results show as large a difference between test groups as were observed in the original
experiment.
A. Why does this proportion approximate the probability that the results can be explained by random
affects that result from the small sample sizes in the experiment, rather than a significant difference
between the means of the groups?
B. What is your calculated P value for significance of the results? (See Appendix B for help.)
Question 2
A. How does sample size affect our ability to discriminate among treatment effects?
B. Can you think of a way to test how the power of the experiment is affected by sample size?
C. What would be the effect of doubling the original observations (if the mean of each group stays the
same)?
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