Partner 1:______________________________Partner 2:_______________________________
Block:_______
How well does a Punnet Square Predict the Actual Ratios?
1. During this activity, you will make predictions using Punnet Square.

2. You will then use chips to simulate the crosses.

3. Finally, you will compare the Actual Ratios with the Predicted Ratios
· The trait you are looking at is the gene that codes for colored eyes in humans.

· E - represents the dominant allele (Brown eyes)

· e - represents the recessive allele (Green eyes)

The following genotypes are possible. . . Fill in the phenotypes (physical traits) possible

	Genotype
	Phenotype

	EE
	

	Ee
	

	Ee
	


Part I
1. Use a Punnet Square to predict the ratio of offspring in a cross where parents are both Ee

	 
	E
	e

	E
	
	 

	e
	 
	 



PREDICTED RATIOS

EE: ____/4 = _____%
Ee: ____/4 = _____%     Brown eye:_____/4 = ______%
ee: ____/4 = _____%     Green eye:_____/4 = ______%
2. Now you will determine the actual ratios by using chips to represent the crosses.

i. You have two chips! Each chip has a red side and a yellow side.

Red Side = E

Yellow side = e
ii. Each chip represents each parent with a genotype of Ee.

· When the coins are flipped, you are determining what chromosomal alleles each sperm and egg cell are donating to the offspring.
Procedure: 

1. To determine the ACTUAL RATIOS, you will flip the chips 100 times.

2. Use tally marks (Ex. ///) to record data in the table provided, then summarize as a number. 

	Genotype (Gene combination)
	Tally
	Total (as a number)

	EE
	
	

	Ee
	
	

	ee
	
	


	Phenotypes
	Total

	Brown eyes (Add EE + Ee)
	

	Green eyes (ee)
	


3. Compare your PREDICTED RATIOS to your ACTUAL RATIOS in the chart below.
	
	PREDICTED RATIO (%)
	ACTUAL RATIO (%)

	EE
	
	

	Ee
	
	

	Ee
	
	

	Brown Eyes
	
	

	Green Eyes
	
	


a. Which predicted values are similar, close to, or entirely different from the actual values? 

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Part II

You will repeat the procedure for parents that are Ee and ee
1. Use a Punnet Square to predict the ratio of offspring in this cross
	 
	
	

	
	
	 

	
	 
	 



PREDICTED RATIOS

EE: ____/4 = _____%
Ee: ____/4 = _____%     Brown eye:_____/4 = ______%

ee: ____/4 = _____%     Green eye:_____/4 = ______%

2. Now you will determine the actual ratios by using chips to represent the crosses.

iii. You have one chip that has a red side and a yellow side.

iv. You only need one chip because one parent is Ee and the other is ee, so you always know that the ee parent will only be able to give an e.
Red Side = E

Yellow side = e 



Procedure: 

1. To determine the ACTUAL RATIOS, you will flip the chip 100 times.

2. Use tally marks (Ex. ///) to record data in the table provided, then summarize as a number. 

	Genotype (Gene combination)
	Tally
	Total (as a number)

	Ee
	
	

	ee
	
	


3. Compare your PREDICTED RATIOS to your ACTUAL RATIOS in the chart below.

	
	PREDICTED RATIO (%)
	ACTUAL RATIO (%)

	EE
	
	

	Ee
	
	

	Ee
	
	

	Brown Eyes
	
	

	Green Eyes
	
	


a. Which predicted values are similar, close to, or entirely different from the actual values? 

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Analysis

1.  Why are the Predicted Ratios rarely the same as the Actual Ratios?

2. Why are Punnet Squares useful for determining the probabilities of phenotypes in the offspring?

3. Use a Punnet Square to predict the phenotypic ratios in this cross : EE x Ee

Brown Eye %_____












Green Eye% _____

4. If you used the chip toss method to determine the actual ratios would it come out the same? Why or why not?
5. What do the chips represent in the simulation?

6.  Why did we do 100 flips to find our ACTUAL RATIOS instead of just a couple of flips?
7. When you toss the coin to see which side lands up, you are actually simulating what part of the process of sexual reproduction?

8. When you put the two coins that are flipped together, you are simulating what part of the process of sexual reproduction?
