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Punnett Square Practice - Probability and Actual Ratios 
In this lab you will make predictions using Punnett squares, you will then use pennies to simulate crosses.  (Heads – 

Dominant Allele; Tails – Recessive Trait) You will then compare predicted ratios of genotypes and phenotypes to the 

actual ratios based on the penny model that uses random chance.  

The trait you are looking at the size of the big toe in humans. S represents the dominant allele (short big toes), s (long 

big toes) is the recessive allele. The chart below show all possible genotypes, fill in the phenotypes that would be 

present if an individual had these gene combinations. 

Genotype Phenotype 

SS  

Ss or sS  

ss  

Use a Punnett square to predict the ratio of offspring in a cross where parents are both heterozygous for toe length (Ss). 

       S     s 
 

         S 

         s 
 

 

What portion of the offspring will have: 

Genotype  

 SS = ________/4    or    __________% 

 Ss = ________/4    or    __________% 

 ss = ________/4    or    __________% 

Phenotype 

 Short big toes = _____/ 4    or  _____% 

 Long big toes = _____/ 4    or  _____% 

1/4 = 25%, 2/4 = 50%, 3/4 = 75%, 4/4 = 100% 

Now you will use pennies as a model to determine the results of this cross if it were based on chance. 

You and your partner each have a penny to represent your genes. Heads represents the dominant form 

of the gene for toe length (S) and tails represents the recessive gene (s). By flipping the coin you 

randomly decide which allele you will pass to your offspring.  
 

Practice forming an offspring by flipping the pennies to determine its genes. Record results below.  

 

Did you get a SS, Ss, or ss? ______________ What is the phenotype of this child? ________________ 

 

Now flip your pennies 100 times. In the table below record how often each of the genotypes and 

corresponding phenotypes occur. (Use tally marks to record your data then summarize as a number.) 

Genotype  

(Gene Combination) 
Tally Total 

SS   

Ss   

ss   

Phenotype (Inherited Trait) Total 

Short big toe  

Long big toe  

  

  



Compare your predicted ratios to your actual ratios.  

Would you consider the predicted values to be the same, 

close to the same, or very different than the actual values?  

 

Does a Punnett square work well as a model to determine 

the likelihood of parents producing offspring with specific 

genes and traits? Explain.  

 

 

Use Punnett squares to determine the predicted ratios of genotypes and phenotypes in the following 

crosses. The chart below shows the results of Mendel’s pea experiment.   

 

 

 

 

 

 

 

 

  

1. PP  X  pp  (Flower Color) 

Genotypes: 

 

 

  Phenotypes: 

 

2. YY  X  Yy (Seed Color) 

Genotypes: 

 

 

  Phenotypes: 

3. Tt   X  tt (Stem Length) 

Genotypes: 

 

 

   Phenotypes: 

 

4. Aa   X  Aa (Flower Position) 

 

Genotypes: 

 

 

 

Phenotypes: 

 Predicted Actual 

SS 
 
 

 

Ss 
 
 

 

ss 
 
 

 

Short Big 
Toe 

 
 

 

Long Big 
Toe 

 
 

 


