P AP Biology Workshop
Richard J. Patterson
- Athens Academy

Woolly Worm Lab!

In this lab you will study natural selection. During the exercise you will represent a
predacious bird who feeds on woolly worms. The woolly worms are pieces of colored yarn which
have been randomly distributed over in area on the school groumds. Some of the wool pieces will .
biend into the habitat while others will be easy to find. The colored yam woolly worms that you
ueat" will be tallied and recorded, and a Chi-square test will be used to determine if the wool pieces
were collected randomly or by & selection process. It is hoped that this 1ab activity will add to your
understanding of natural selection.

PROCEDURES & QUESTIONS:

1. During an 3-4 minute "feeding" period collect as many of the woolly worms s possible in the
collection area. , : _

2. Upon returning 10 the lab tally the number of each kind of worm you "ate” and record the
D numbers in Table 1 under Column A (Observed number). - R .

3. Total this column of figures and divide by the number of kinds of worrns'ai}ziilable. This will e
give the average number of worms of each kind that you would be expected to find if the
Zoliected them randomly. This value would be entered in the B column as the "Expected

Number".

4. If the wool pieces were collected randomly, then the number of each color collected should be
nearly equal. It follows then that if the collection was random any differences between the
Observed numbers and the Expected numbers could be attributed to chance. We can propose a

Null Hypothesis that states that there will be no significant difference in the numbers of each
color yam collected. If the null hypothesis is not supported by the data, then selection of some
colors over others must have oc

Use the Chi-square 1est 10 exarnine the differences between the number of worms expected and
the actual number you collected. The Chi-square test will tell you if the differences between what
you collected and what was expected are 100 large to be attributed to chance alone. That is, does
e variance from the expected fall within statistical limits and still support the null hypothesis?
The Chi-square cannot prove or disprove a hypothesis, but it can provide you with a statement

of plausibility concerning the original null hypothesis.

Using a calculator, determine the differences between observed and expected values (enter them
in Column C), square the differences (enter them in Column D), and divide these squared
JGifferences by the expected value (enter them in column E). Total up all the valuesin ColumnE

to get the Chi-square value.

/,,.,
{

10riginally conceived and-written by Mr. Ken House of New York City and appeared 'u‘i"}'i"}ﬁen’can Biology Teacher st
magazine in April 1986.
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5 How much of a vadance from the expected can be tolerated before the original null hypothesis

can be accepted or rejected? Refer to Table 2, the Chi-square Distribution Table. Most o

biologists agree that Chi-square values above the 0.05, or five percent level of probability, would
tend to support the null hypothesis by indicating that the numbers of each color yarn observed

does not vary significantly from the expected.
However, values at or below the 0.05 level of probability suggest that the numbers that you

observed are not likely to result form chance factors alone. Therefore, such observed numbers
suggest that certain yam colors are being selected over others. Thus, the original null hypothesis

must be rejected. ,

Determine the level of probability (p) for your Chi-square value. The degrees of freedom used
are always one less than the number of events or colors observed. If you used 11 colors then

‘use 10 degrees of freedom to determine the level of probability.

6. In your write-up, answer the following questions:

a. Was the original null hypothesis acceptable? Explain.

b. Which colored worms were subjected to a positive selection and which ones were subjected
" 10 a negative selection pressure? |

c. What factors contributed to these selective pressures?

d. How will gene frequencies which determine woolly worm color be affected from one
~ generation to-the next if the-environmental factors that existed today during the lab should

remain unchanged?

e. How would the woolly worm population éhange over the next few years should this selection
continue?

f. What may happen to the woolly worm population if there is an increase in annual rainfall over
the next few years in Athens? Think about how their immediate environment would change.

Some animal species are conspicuously colored and contrast sharply with their surroundings.

g
What purposes might this coloration serve, and how are these species able to survive in light
of the evidence gathered in this exercise? : :
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