Plotting a Binomial Probability Distribution Curve
John F. Mahoney, Benjamin Banneker Academic HS, Washington, DC

Introduction

This activity introduces students to the graph of a binomial probability distribution and the affect of changing the probability of success on the shape of the graph. Students, with the aid of their TI calculators and TI-Navigator system, each find ten random numbers from a binomial distribution with 12 trials where the probability of success is 0.2. They send their results to the teacher's computer where they are plotted in a histogram. The students discuss the shape of the histogram and then repeat the process with different probabilities of success.  
Student worksheet: 

The Krusty cereal company advertises that there are autographed pictures of Krusty the Klown in 20% of its cereal boxes.   You decide to buy a case of Krusty cereal containing twelve boxes.  How many pictures of Krusty are you likely to find in these boxes?  This is an example of binomial probability.  The expected value of the number of pictures is 12(0.2  = 2.4  You and your classmates will simulate this situation with your calculator.

Step 1: This activity involves the use of random numbers.  In order to get different random numbers from your classmates,  "seed" the calculator's random digit generator with a different number – like the last four digits of your telephone number as shown in the following screen shot:
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Enter the following command on your TI-Calculuator:  randBin(12, 0.2) and press e
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The randBin(12, 0.2 command gives a random number of successes from a binomial distribution with 12 trials where the probability of success is 0.2.  All of the calculator commands can be found using the Catalog `0.
Press e  nine more times to get a total of ten numbers from this distribution and write the ten numbers below.
Step 2: Share the data with your class through the TI-Navigator. To log in to the TI-Navigator system, press the APPS key on your calculator, select NavNet, and follow the on-screen instructions. After logging in, select 1: ACTIVITY CENTER.

Step 3: Your teacher will now send you a form for you to use to enter the data. The form has ten pages, one for each of your numbers.  After you enter each number, press the % key which corresponds to the word NEXT on the screen.   
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After you fill out the tenth form, press the # key to SEND the data to your teacher's computer as shown below:
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Step 4: Once you and your classmates have finished sending in the data, your teacher will display a histogram of the results on her computer.  Compare that graph with the one shown below:
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There are three things to look for in discussing a graph of data in statistics:  The shape of the graph, its center, and the spread. Write a sentence or two about each of these concepts about the graph on your teacher's computer.
Step 5: Repeat Steps 1 – 4 with numbers from a binomial probability distributions with 12 trials and probability of success 0.5.  Then repeat the steps with numbers from a binomial probability distributions with 12 trials and probability of success 0.8.  
Step 6:  Compare the shape, center, and spread of the three graphs you have examined during this activity. 

Teacher notes:
Required technology: 

    * TI-Navigator 3.0

    * Computer projector

    * Each student will need a TI-83 Plus (operating system 1.19 or higher) or

        TI-84 Plus (operating system 2.40 or higher) loaded with the applications LearnChk,

        NavNet, θAlgACT, and θnavstk. 

Step 1: Start a new class session with the TI-Navigator 3.0 and have the students log in.

Step 2: Load the activity settings and press Start Activity to send the forms to the students

Step 3: Once the students have completed sending in their data, press Stop Activity. Go to the LIST tab and click on Frequency Plot.   Either press ZoomFit or change the window to Begin at 0 and End at 12.  Change the interval to 1 and click the Show Count box.  Display the graph to your class.  If you don't have a data projector, send the list L1 back to the class and have them construct a histogram of the data.
Step 4: Guide the class in a discussion about the graph and then guide them in repeating the activity with, first probability of success 0.5 and then probability of success 0.8.
Step 5: Guide the class in a discussion of the effect of different probabilities of success on a graph of binomial probability.  Remember that the mean, or expected value, for a binomial probability distribution is ( = n(p  and standard deviation ( = ((npq) where q = 1 – p. 






