HAND SPREAD VARIATION LAB

Purpose:  To quantify and visualize the pattern of natural variation in a biological population. 

Overview:    Students measure their hand spans and those of other students to provide data for a frequency histogram of variation.  Students then produce and analyze a frequency histogram for their population. 

Background 
Look around the room at your fellow students and you will see that everyone is not the same. People come in all different shapes and sizes. These differences are called variation. All populations of organisms have variation. Some variation comes from what the organism inherits from its parents. Other variation is caused by differences in the environment. For example, a plant might grow larger in a sunnier environment. In this lab we will produce and analyze a visualization of the variation in a human characteristic: hand spread.

Why is variation in a population relevant to evolution?  Darwin's theory of evolution by natural selection rests on the following four principles: 

1. More offspring are produced than can possible survive. 
2. Variation exists among the offspring. 
3. Organisms must compete to survive and reproduce. 
4. The ones best suited to the environment will survive and pass these traits on to their offspring. 

Variation can include differences in size, shape, color, immune function, strength, heartbeat, etc.  We now know that genetic information (DNA) controls the variation that is heritable and that mutations are the source of genetic variation. 

Procedure: 

1. Spread your hand flat on a table, stretching out the distance from you thumb to your pinkie as far as possible. 

2. Measure the distance from the tip of your thumb to the tip of your pinkie. Round to the nearest centimeter. 

3. Collect data from the class of students and record in your lab book.  
4. Produce a frequency histogram of your data. 
Analysis Questions to consider: 

1. Define the term variation in your own words. 
2. Describe and explain the pattern of variation in your population. 
3. Besides hand size list at least ten other characteristics that vary in human populations. Try to think of some that are internal rather than externally visible. 
4. Why is variation an advantage to the population overall? 
IA Analysis Rubric

This criterion assesses the extent to which the student’s report provides evidence that the student has selected, recorded, processed and interpreted the data in ways that are relevant to the research question and can support a conclusion.
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IA Evaluation Rubric

Suggestions for improvements should be based on the weaknesses and limitations identified.  Modifications to the experimental techniques and the data range can be addressed here. The modifications proposed should be realistic and clearly specified. Suggestions should focus on specific pieces of equipment or techniques used.  It is not sufficient to state generally that more precise equipment should be used. Vague comments such as “I should have worked more carefully” are not acceptable. 
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