
 

 

Statistics and Probability: Colors in M&M’s 

 
 

 

Introduction: 

Many questions in biology have simple yes-or-no answers: for example: Is light necessary 

for photosynthesis?  Does this gene code for a certain protein?   

Other questions are less straightforward, because there is a lot of variation. We need to look 

for patterns in the variation, and decide whether there are real patterns, or whether the 

variation is simply random.   The science of statistics provides us with a systematic way to 

answer such questions. 

“Statistics deals with techniques for collecting, analyzing, and drawing conclusions from 

data.... The basic ideas in statistics assist us in thinking clearly about the problem, provide 

some guidance to the conditions that must be satisfied if sound inferences are to be made, 

and enable us to detect many inferences that have no good logical foundation.” (Statistical 

Methods, Snedecor and Cochran 1989). 

Many important questions in everyday biology require the use of statistical analysis. Some 

examples are: 

• Mapping of genetic traits such as human genetic disorders, disease and insect 

resistance in crop plants 

• Determining the effect of diet on human health 

• Determining the effectiveness of medical treatments and procedures. 

Some terms that you may hear or see in this lab: 

Population: a large group of individuals about which we wish quantitative information.  

Probability: the relative frequency with which an event occurs by chance 

Sample: a set of items or individuals selected from a larger group, the population.  

 

 

 

 



Part I: What are the odds of getting a red M&M? 

In this exercise, you will use different colored M&Ms to represent alleles in a particular 

population at a particular locus.   You will 

1) Estimate frequencies of alleles  

2) Calculate probabilities of particular combinations of alleles 

Each pair of students will have a container of M&Ms. Each container represents the alleles 

in the sample. There are six different colored alleles in each container, present in different 

frequencies.  

Our first challenge is to estimate the frequency of the alleles. In other words, we need to 

calculate the frequency of each of the six colors of M&Ms. Count the number of M&Ms of 

each color, then calculate what part of the total number they represent. Report your data to 

the class and calculate the class average frequency for each color.  

   frequency = # of a color 
                                               total # M&Ms 

Table 1: 

Color Number Frequency Class 

average 

frequency 

Red    

Green    

Blue    

Yellow    

Brown    

Orange    

TOTAL:    

     

1) Are your allele frequencies the same as the frequencies of the other groups? 

 

2) Are your allele frequencies the same as the class average? Why or why not?  

 



Now try to predict the probability of picking a certain color out of your 

population of M&M’s. 

The probability of picking a certain color is the frequency x size of the sample.  So if the 

frequency of a color is 0.1 and you have 20 M&M’s - the probability of picking that 

color is 0.1 x 20 = 2 

 

Color Probability 

Red  

Green  

Blue  

Yellow  

Brown  

Orange  

TOTAL:  

 

Different samples of the same size will vary by chance. Larger samples are more accurate.  

Two estimates are significantly different if they are more different than we would expect by 

chance alone. 



Now test more M&M’s to see if the probability is the same. 

Table 2: Larger Sample Size 

Color Number Frequency Class 

average 

frequency 

Red    

Green    

Blue    

Yellow    

Brown    

Orange    

TOTAL:    
 

3) Are your allele frequencies changed with a larger sample size?  Did the class 

frequency change? 
 

Now see if the probability has changed! 

 

Color Probability 

Red  

Green  

Blue  

Yellow  

Brown  

Orange  

TOTAL:  
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