
Life is Like a Box of 
Chocolates…

Or is it? 



Question 

Is the “Forrest Gump Chaos Theory” 
that states that in a population of 

chocolate product the frequency of a 
specific outcome is unknown and 

therefore unpredictable true? Or can a 
statistical analysis of this theory using 

M & Ms, model and predict the 
frequency of these outcomes? 



Purpose
The problem we are trying to find out is whether the “Forrest Gump 

Chaos Theory” is true or not.  This theory states that in a population of 
chocolate, the frequency of a specific outcome is unknown and 

unpredictable.  

In this experiment, we will take different sized bags of M&M’s and use 
to statistics to analyze how frequent each color appears in each bag to 
determine whether or not there is a pattern. We will calculate averages, 

identify trends and make graphs to help us draw conclusions.  

We want to do this experiment to determine if boxes of chocolate 
really have an unpredictable makeup or if we can use a statistical 
analysis to model and predict what might be in the bags of M&Ms. 

The information gathered in this experiment will help other people by 
showing them whether or not there is a way to predict what might be in 
a box of chocolates, in this specific case, the color of M&Ms, or if you 

really never know what you are going to get!



Research
What is the Forest Gump Chaos Theory? 

The "Forrest Gump Chaos Theory" states that in a population of chocolate product (i.e., a box of 
chocolates) the frequency of a specific outcome (i.e., picking a caramel filled, creme filled, nougat 
filled, etc., chocolate candy) is unknown and hence unpredictable. I beg to differ! An alternative 
hypothesis is that the frequency of these outcomes can be modeled and predicted by using 
simple statistical analysis (i.e., math). 

What are statistics? 

Statistics is a type of mathematics that  involves gathering information and analyzing it. Statistics 
can help us predict such things as the weather and how sports teams will perform. They also can 
describe specific things about large groups of people—for example, the reading level of students, 
the opinions of voters, or the average height of a group of people.

The people who gather statistics are called statisticians. They collect data, in three basic ways. 
They refer to trustworthy sources, such as newspapers and reports from reliable organizations. 
They perform scientific experiments. They also conduct surveys, or ask people questions.

Once statisticians have collected their information, they summarize it. They often put the data in 
graphs or charts, which are easy.Statisticians also summarize data by calculating averages. 

https://kids.britannica.com/kids/article/mathematics/353443
https://kids.britannica.com/kids/article/graph/399910


Hypothesis
If we test the number of each different color M&Ms in 
an individual package 20 different times to determine 

whether or not there is a pattern and a specific 
outcome predicted, then we expect that there is no 

known frequency of a specific outcome and therefore 
the amount of each color in a package is 

unpredictable; you never know what you’re going to 
get!  

We based our hypothesis on the Forrest Gump Chaos 
Theory and his famous quote that states “Life is like 

a box of chocolates, you never know what you’re 
going to get.” 



Materials
● 20 bags of fun size M&Ms
● 20 bags of regular M&Ms
● 20 bags of share size M&Ms
● Data record tables to record the number of each color 

M&M for each bag
● Calculators to double check totals and to calculate 

averages and percentages

Variables
The variable in this experiment is the size of the 
M&M bag used to collect the data. 



Procedure
1.            Open the first package of Fun Size M&M's. Count the number of M&M's of each 
color and write the numbers in your data table. Do not eat the M&M's before you 
count them!

2.            Repeat step 1 for each package of Fun Size M&M's.

3.            Calculate the total number of M&M's in each package.

4.            For each candy color, calculate the total number in all of the packages combined. 
Also calculate the total number of M&M's in all of the packages combined.

5.            Calculate the average number of each candy color per package. Also calculate 
the average number of candies per package.

6.            Calculate the percentage of each colored M&M per package using the total of each 
color and divide that by the total number in all 20 packages. 

7.            Make a bar graph using the data from the "Average" column of your data table. It 
will tell you the frequency of each color of M&M in the package.

8.            Make a pie graph, using the data from the "Percentage" column of your data 
table. It will tell you which portion of the whole bag is of each color. 



Procedure
9. Open the first package of Regular Size M&M's. Count the number of M&M's of each 
color and write the numbers in your data table. Do not eat the M&M's before you count 
them!

10.            Repeat step 9 for each package of Regular Size M&M's.

11.            Calculate the total number of M&M's in each package.

12.            For each candy color, calculate the total number in all of the packages combined. 
Also calculate the total number of M&M's in all of the packages combined.

13.            Calculate the average number of each candy color per package. Also calculate the 
average number of candies per package.

14.            Calculate the percentage of each colored M&M per package using the total of each 
color and divide that by the total number in all 20 packages. 

15.            Make a bar graph using the data from the "Average" column of your data table. It will 
tell you the frequency of each color of M&M in 

16.            Make a pie graph, using the data from the "Percentage" column of your data 
table. It will tell you which portion of the whole bag is of each color. 



Procedure
17. Open the first package of Share Size M&M's. Count the number of M&M's of each color 
and write the numbers in your data table. Do not eat the M&M's before you count them!

18.            Repeat step 17 for each package of ShareSize M&M's.

19.            Calculate the total number of M&M's in each package.

20.            For each candy color, calculate the total number in all of the packages combined. Also 
calculate the total number of M&M's in all of the packages combined.

21.            Calculate the average number of each candy color per package. Also calculate the 
average number of candies per package.

22.            Calculate the percentage of each colored M&M per package using the total of each color 
and divide that by the total number in all 20 packages. 

23.            Make a bar graph using the data from the "Average" column of your data table. It will tell 
you the frequency of each color of M&M in 

24.            Make a pie graph, using the data from the "Percentage" column of your data table. It 
will tell you which portion of the whole bag is of each color. 

25. Compare the data collected from the Fun Size, Regular Size and Share Size bags of 
M&M’s to identify any patterns in the average number of each color or percentage of 
each color. 



Data for Fun Size Packages



Data for Regular Size Packages



Data for Share Size Packages



Results
The results of our data indicate that there really is not a 
sure way to predict which colors are most likely or least 

likely to be in a bag of M&Ms. Red consistently had a 
lower average number in all three different sized bags 
(fun size, regular and share size), but when we look at 

the makeup of the individual bags using the tables, 
some had a great deal more than others and therefore 
we decided it was too unpredictable to make a definite 
claim. It also seems that some colors, such as green, 
orange and blue also tended to have higher average 

numbers, but it varied from the size of bags and from 
the individual bags. 



Conclusion
Our hypothesis was proven to be correct.

We predicted that there would be no consistent data trends among 
three different sized bags of M&Ms and that we would not be able to 
identify any patterns in the amount of specific colors in the different 

bags to be able to predict which colors would most likely and/or 
least likely to be present. 

This happened because some bags had significant differences in the 
individual amounts for each color. 

Factors that may have caused this outcome are the size of the M&M 
bag, where the bags of M&Ms were purchased and the batch that 

the bags came from.
We could further test this project by collecting data from even more 

M&M bags. 
Real world uses for this information include knowing that you can 

not necessarily predict which colors have the most or least amount 
in one bag of M&Ms. The Forrest Gump Chaos Theory proved to be 

true in that the data was too unpredictable. 



Bibliography
Science Buddies Staff. (2020, November 20). M&M Math. 
Retrieved from 
https://www.sciencebuddies.org/science-fair-projects/project-id
eas/Math_p021/pure-mathematics/mms-math

Encyclopædia Britannica, inc. (2022). Statistics. Encyclopædia 
Britannica. Retrieved February 4, 2022, from 
https://kids.britannica.com/kids/article/statistics/399866 

https://www.sciencebuddies.org/science-fair-projects/project-ideas/Math_p021/pure-mathematics/mms-math
https://www.sciencebuddies.org/science-fair-projects/project-ideas/Math_p021/pure-mathematics/mms-math

