PLINKO – FREQUENCY ANALYSIS USING NAVIGATOR
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OBJECTIVES:

To play the game of Plinko, create a frequency plot of the results, and use the results to make conjectures about the theoretical probabilities of the game.

To compute the mean value of the Plinko game, and make conjectures about the Expected Value.

MATERIALS:

Plinko boards, located in the file “RLochel_activity_3C.doc”.   A coin or die for each student.  Small bingo chips or other markers.  Pencils / pens.

In this exploration, students will work either alone or in pairs to play the Plinko game from the TV show The Price is Right.  Before beginning the exploration, I hold a discussion about the game, first to explain the game to those who may not have seen it before, and then to discuss optimal strategies for winning the game.  In the past, I have found videos of contestants playing the game online, and have shown them in class to help encourage discussion.  Some leading questions I ask are:

When you stand at the top of the board, where is the “best” place from which to release your chip?

When a chip is released, approximate the probability that the chip will land in the $10,000 slot.
What happens when a chip hits a peg?  

The discussion should steer towards the fact that this game simply comes down to a sequence of 50-50 events.  The chip falls, hits a peg, then will either fall to the left or the right.  At the end of the sequence, the chip will land in one of the money spaces at the bottom of the board.

SIMULATING THE PLINKO GAME:

At some point in the discussion, the optimal strategy, that dropping the chip down the middle is most effective for winning the $10000, should be agreed upon.  Sometimes, I have kids who have trouble seeing this, but I ask them to humor me for now, and that we can experiment with dropping the chip form other locations next.  I would model the game a few times, making sure that every student feeling confident in the game.  I use an overhead of the gameboard to model the game for the class.

To play, use a small marker to act as the Plinko chip, placing it at the arrow in the top-center of the board.  Slide the marker down the arrow, and it reaches the first peg.  The chip can now either go left or right.  With the class, agree on a method for determining the chip’s direction.  Either a coin (heads = left, tails = right) or a die (even = left, odd = right) will suffice, and writing the agreed-upon system on the board is helpful.  

After the coin or die is tossed, move the marker left or right, then down to the next peg.  Again use the coin or die to move left or right, and continue down the board.  If the game is played correctly, it should take a sequence of 8 coin/die flips to reach the money slots.  

Play the game a few times with the class, to make sure that everyone understands the method, as their next job will be to play the game alone, or in a pair.

USING NAVIGATOR TO TRACK CLASS RESULTS

Have students log into Navigator, and open the activity center.  For this activity, students will play the game repeatedly, and enter each game’s results into a form.  Load the activity center setting file: Rlochel_activity_3B.  When the activity is started, students will play the game, and record the slot number their chip finishes in, and the amount of money won, for each play of the game.  Each individual student can enter up to 10 games.  Students in partnerships can use two calculators and play 20 times.

As students begin to play, float around the room to ensure that the game is being played correctly.  On Navigator, click the “List” tab, and student data will begin to accumulate.  

While students complete their trials, the teacher can create a frequency plot of the incoming data.  Click the “frequency plot” button under the “Lists” tab.  The settings for the plot next to be adjusted to clearly display the data:
Begin = 1, End = 9, Interval = 1.  A sample plot is given here: [image: image2.png]Main settings
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As the game proceeds, the frequency plot will update as new tallies are entered.  
FOLLOW-UP QUESTIONS

After all results are recorded, some questions for the class might be:

If a Plinko chip is dropped down the middle, what appears to be the most likely outcome?

In terms of heads and tails, what needs to occur in the 8 flips in order for the chip to land in the $10000 slot?  (any combination of 4 heads and 4 tails)

What were the least likely outcomes?  In terms of heads and tails, what needed to occur to hit these slots? (the end $100 slots should have been rarely hit, and would require 8 consecutive heads or tails in order to be hit)

The experimental probabilities of the each outcome can now be computed.  Depending on the complexity of the course, the theoretical probabilities can also be found.  Using the 8th row of Pascal’s Triangle is the most direct method to compute this probability, and is found to be 70/216 = .273.

MORE IN-DEPTH….EXPECTED VALUE
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The class data can be sent back to the class, in order to compute the mean value.  Set the activity center to contribute lists, starting students with existing activity data.  The settings are shown here:

As the data is sent, warn students to NOT press the send button, as this will double the list in the activity center.

After all data has been received, students can quit navigator.  Then, follow these steps to compute the mean value:

Press Stat – Calc – “1-Var Stats, L2” (keep in mind that the money values are in L2)

