
Hardy Weinberg and Natural Selection
Big Idea 1: Evolution

Enduring Understanding 1A: Change in the genetic makeup of a population over time is evolution.

Essential Knowledge 1.A.1 Natural selection is a major mechanism of evolution. 

Materials: 

Foam sticks of two different colors (for instance blue and green which are used in instructions below).  You need approximately two of each per student in your class.  
Headband with two slots cut in it to accept the foam stick (paper strip, scissors, tape).
Container to serve as a “gene pool.”

1. Each student makes a headband with a heterozygous genotype.

a. Discuss and differentiate phenotype and genotype

b. What can you “see?” (phenotype) 
2. Ask students for percentage of blue and green.
a. You are starting with 50% of each or 0.5 and 0.5

b. Have students work out how to calculate this mathematically.  A successful student should show the class.  This is important so all may calculate with less intuitive data.

c. Calculations: %Green=Green/ Green + Blue and % Blue= Blue/Green +Blue

3. Start a data table on the board.  
	
	Blue (p)
	Green (q)

	Generation1
	0.5
	0.5

	Generation 2
	
	

	Generation 3
	
	


4. Toss the alleles of each student into the gene pool container.

a. Discuss: This is the gene pool.

b. Mix, reselect two each.

c. Recalculate allelic frequency. Record.
d. Repeat several times.

e. Discuss numbers.  

f. How does this differ from reproductive pairs leaving offspring?  How do you model this?  Elicit student response. Model. (

5. Now make the population a little more realistic.  Apply natural selection.  Make the homozygous green (recessive allele) be sliders.  Sliders are slow.  The blue (dominance allele), either homozygous blue or heterozygous are prancers.  Prancers are much faster and able to evade hawks more successfully.  The teacher is the hawk, tapping students as they are preyed upon. 

6. After each “run” have the survivors double their alleles (meiosis) and toss into the gene pool.  All students randomly select two new alleles from the gene pool for the next generation.  Run several generations filling in the chart above on the board.
a. Compare starting and ending allele frequency.

b. Why are they different?

c. Allele frequency will remain the same if the population is in Hardy Weinberg equilibrium.  Discuss the five condition needed of H-W Equilibrium. 
7. Use the basic set-up to model the Hardy Weinberg conditions.
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