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   STUDENT WORKSHEET: VARIATION AND NATURAL SELECTION
   In this lesson, we will assess the level of variation in two traits in
   birds: feather color and bill size. The objectives of the lesson are
   for you to:
     * 
       Increase your awareness of the range of variation available for
       natural selection.
     * 
       Learn about how differences in traits among individuals can lead
       to differential survival and reproduction.
     * 
       Improve their skills at observing and describing the natural
       world.
     * 
       Develop new skills in measuring and quantifying physical traits.
   -------------------------------------------------------------------------------------------------
   1. What is natural selection?
   2. When we study natural selection, why do we care about variation?
   3. How variable do you think the individuals within a species are? You
   don’t need to give an exact guess, just your overall impression- not
   variable, somewhat variable, very variable.
   4. What kinds of traits might be most likely to be variable or be
   different among individuals?
   5. Will all variation be important in natural selection? Why or why
   not?
   Part 1: COLOR
   1. Name a colorful bird. Are all individuals of that species equally
   colorful? In what ways do these individuals differ in color?
   2. What differences do you see among the birds in your group?
   Using the color chart provided by your teacher, score how colorful
   each part of the bird is.
     * 
       Examine each bird
     * 
       Place the color template next to the chest, back and tail.
     * 
       As a group, decide which color square from the template most
       closely matches the color on the bird for each body part.
     * 
       Record your choice on Table 1.
   TABLE 1 COLOR MEASUREMENTS
   Your bird species _________________________
   Color Scores
   Bird number
   Chest
   Back
   Tail
   CHART 1 COLOR MEASUREMENTS
   You will be make a graph of your data in order to see the pattern of
   variation in color in the birds. Choose any of the three body part
   measurements.
   Make a bar graph by summarizing your data in the table below.
   Color Score
   # of birds with that color score
   1
   2
   3
   4
   5
   6
   7
   
   Part 2: Bill Size
   1. Describe the differences you see among the birds in your group.
   2. Measure bill width, bill length and bill depth according the
   directions provided. Record your measurements on Table 2.
   TABLE 2 BILL MEASUREMENTS
   Your bird species _________________________
   Bill Measurements
   Bird number
   Length
   Depth
   Width
   CHART 2 BILL SIZE
   You will make a graph of your data in order to see the pattern of
   variation in bill size in the birds. We could choose any of the three
   bill measurements, but to make things simple, chose one measurement.
   Make a bar graph by summarizing your data in the table below. You will
   want to create 5-10 categories in order to make your bar graph easy to
   interpret. First, decide on the categories. Then you will to round the
   actual value up or down to fit into the categories. For example, a
   bill width of 5.2 cm will be recorded as a 5, but 5.3 cm would be
   recorded as a 5.5.
   Bill size
   # of birds with that bill size
   1
   2
   3
   4
   5
   6
   7
   8
   9
   10
   
   Answer the following questions based on your measurements
   1. Did you observe variation in the trait you measured? Explain the
   pattern.
   2. What score was the most common?
   3. Do you think natural selection acts on the trait you have chosen?
   Why or why not?
   4. Scientists have measured the of offspring that birds with different
   traits have produced.
   Do you think that birds of different colors (or bill sizes) produce
   different numbers of offspring. Why? Draw an arrow on the graph below
   to show what you think might happen.
   
   5. Look at your graph of variation on the previous page. How do you
   think this might change if natural selection favored the opposite of
   what you think is happening now? HINT: use questions 1-3 on this page
   to help you.
   This material was developed through the Cornell Science Inquiry
   Partnership program (http://csip.cornell.edu), with support from the
   National Science Foundation’s Graduate Teaching Fellows in K-12
   Education (GK-12) program (DGE # 0231913 and # 9979516) and Cornell
   University. Any opinions, findings, and conclusions or recommendations
   expressed in this material are those of the author(s) and do not
   necessarily reflect the views of the NSF.
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