
Monty Hall Simulation

Math Standards Addressed (From the Colorado Department of Education)
http://www.cde.state.co.us/comath/statestandards

Standard 1 – Number Sense, Properties, and Operations
 3rd Grade

o Outcome 2
 Develop understanding of fractions as numbers (CCSS: 3.NF) 

 4th Grade
o Outcome 1

 Use decimal notation to express fractions, and compare decimal fractions 
(CCSS: 4.NF)

 5th Grade
o Outcome 4

 Solve word problems involving division of whole numbers leading to 
answers in the form of fractions or mixed numbers (CCSS: 5.NF.3) 

 6th Grade
o Outcome 1

 Use ratio and rate reasoning to solve real world and mathematical 
problems – Find a percent of a quantity as a rate per 100 (CCSS: 6.RP.3c)

 7th Grade
o Outcome 1

 Solve a real world and mathematical problem using addition and division 
of rational numbers (CCSS: 7.NS.3)

Standard 3 – Data Analysis, Statistics, and Probability
 4th Grade

o Outcome 1
 Make a line plot to display a data set of measurements in fractions of a 

unit (CCSS: 4.MD.4)
 5th Grade

o Outcome 1
 Represent and interpret data. (CCSS: 5.MD)

 6th Grade
o Outcome 1

 Summarize numerical data sets in relation to their context (CCSS: 6.SP.5)
 7th Grade

o Outcome 2
 Explain that the probability of a chance event is a number between 0 and 

1 that expresses the likelihood of the event occurring (CCSS: 7.SP.5)
 Approximate the probability of a chance event by collecting data on the 

chance process that produces it and observing its long-run relative 
frequency, and predict the approximate relative frequency given the 
probability (CCSS: 7.SP.6)

http://www.cde.state.co.us/comath/statestandards


 Develop a probability model and use it to find probabilities of events 
(CCSS: 7.SP.7)

 Find probabilities of compound events using organized lists, tables, tree 
diagrams, and simulation. (CCSS: 7.SP.8, CCSS: 7.SP.8b, CCSS: 
7.SP.8c)

Objective:  
 Understand the “Monty Hall” probability problem, including why switching one's original 

choice doubles the odds of winning
 How to revise or bolster a hypothesis based on the results of simulations

Materials:
 Paper cups

o Make sure to have enough cups such that each group of 2 students receives 3 
cups

 “Prizes” to hide under cup 
o 1 per group
o These can range from blocks, a marble, or even a small piece of candy. It just 

has to fit under the cup.

Procedure:
 1. Explain the main issue surrounding the Monty Hall problem (see below). Have the 

students form a hypothesis about the best strategy to win – should the player switch 
doors, stick with the original choice, or that it doesn't matter (equal odds for switching 
and staying).

 2. Have the students break into groups based on what they feel to be the correct answer 
(switch vs stay vs doesn't matter). Lead a discussion where you have the students 
defend their choices and address their fellow students' arguments – don't give away the 
answer just yet.

 3. Split the class into groups consisting of two students (allow one group of three in the 
case of an odd number of students in the class). Give each group three cups as well as 
a “prize”.

 4. Have each group try out the game 20 times total, with the player “switching” and 
“staying” 10 times each. Have each group record their results.

 5. Once every group has finished its set of 20 trials, compile the data for the entire class. 
The best way to combine all of this data is to tally switching losses, switching wins, 
staying losses, and staying wins. 

 6. Have the class determine the total number of wins and losses for both switching and 
staying possibilities as well as the percent chance of winning and losing for both. For 
example, the percent chance of winning when one switches is:  # of switching wins / 
(switching wins + switching losses) * 100% 
(a) Unless you have a very small class (fewer than ~10 groups), the data should 

show that switching roughly doubles the chances of the player winning.



(b) You should see that staying with the original choice results in winning ~33% of 
the time and losing ~67% of the time. Having the player switch should result in 
winning ~67% of the time and losing ~33% of the time.

 7. Have the class look at the data and discuss again which of the three options ( switch vs 
stay vs doesn't matter) is the best option, encourage the students to use the data in 
their reasoning and conclusions.

Summary of Monty Hall Problem with Solution:
The Monty Hall problem is a classic probability problem where a contestant tries to win 

a prize hidden behind 1 of 3 doors. The player chooses a door at random. Once the player has
chosen a door the game-show host then reveals an empty door (different from the door the 
player has chosen) and asks the player if he/she wishes to switch doors. For example, assume
the player chooses door 1, the host could then open door 3 to reveal that it didn't have the 
prize, the player then has the choice to stay with door 1 or switch to door 2. The question is: is 
it better to switch doors, stay with your original choice, or does it not matter? 

It turns out that when you switch you win 67% of the time vs winning 33% of the time 
when you don't switch. This is because when you choose 1 door from 3 at random, you have a
33% chance of picking the winning door and 67% chance of picking a losing door. The key to 
this problem is that host must choose a door that does not contain the prize. 33% of the time, 
the player chooses the prize, in which case the host can choose any of the other two doors 
since they both don't contain the prize. If the player originally picked out the prize and 
switches, the player will lose (remember: this happens 33% of the time). 67% of the time, the 
player chooses a door without a prize. Now, because the player has choosen a losing door, the
host must reveal the other loosing door. This means that the door the host didn't open must 
contain the prize. If the player switches to the other door the player will win. This happens 67%
of the time. Thus, you double your odds of winning by switching each time.

The above is just one of several ways to understand the Monty Hall problem, so if you're
still a little confused feel free to read the Wikipedia article on this problem (link below). The 
article outlines several ways to understand why switching is always the best strategy.

Hint: Often a short video (such as: http://www.youtube.com/watch?v=mhlc7peGlGg) can do 
wonders in helping to explain the problem and solution in a succinct manner.
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 The main source, which outlines how to teach the Monty Hall problem via the 

“Philosophical Chairs” method
o http://mrhodotnet.blogspot.com/2013/06/monty-hall-problem-through.html

 Wikipedia has an excellent article walking through the problem in much more detail, 
giving several ways to understand the solution:

o http://en.wikipedia.org/wiki/Monty_Hall_problem

http://www.youtube.com/watch?v=mhlc7peGlGg
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 Parade Magazine columnist, Marilyn vos Savant, is credited with both drawing popular 
attention to this probability problem as well as encouraging school teachers to simulate 
this problem in their classrooms.

o http://marilynvossavant.com/game-show-problem/
o vos Savant, Marilyn; “Game Show Problem”; Parade Magazine, Sept 9, 1990

http://marilynvossavant.com/game-show-problem/

