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Exploring Sample Size (Number of Trials)
OBJECTIVE: 
Students will be exposed to both theoretical and experimental probability through a hands-on activity supplemented by a Fathom lab.  Through these activities, the students will be able to create histograms, understand how data distribution is effected by trial size and how technology can be used to facilitate simulating experiments.
INTRODUCTION:

When tossing a coin, there are two possible outcomes – _____ or _____.  If a coin is considered “fair,” we say that both outcomes are equally likely.  Thus, the probability of getting a _____ is _____.  This is the same probability of getting a _____.

HANDS ON:  

1.  Toss a coin 10 times with a partner and record your results in the table.
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2.  Use the data collected in the table above to graph a histogram of the number of “heads” and “tails.”

3.  Calculate the proportion of tosses that resulted in “heads.”

4.  How does your result compare to what you predicted in the introduction?
[image: image3.wmf]5.  Gather results from the other pairs of students in the class and complete the
table on the next page.
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6.  Use the data collected in the table above to graph a histogram of the number
of “heads” and “tails” for the class.

7.  Calculate the proportion of tosses that resulted in “heads” for the class.

8.  How does the proportion of “heads” from the class trials compare with the
proportion of “heads” from your trial in Step 3.
9.  We will now create a histogram that illustrates the distribution of the
proportion of heads from class trials.  Use the table above to sketch the
histogram. 

SIMULATION USING FATHOM:
1.  Open the file CoinTossProject in Fathom.
2.  Drag a new GRAPH into the file work space.  Then, drag the attribute Toss in the Coin Flip Table to the horizontal axis of the new graph.
3.  Next simulate (10) new tosses using Fathom.  Click on the Coin Flip collection box and hit Rerandomize (or Ctrl-Y) to view the results of (10) new tosses.  Observe how the histogram, table and cases change.  Record your observations below.
4.  Double click on the Coin Flip collection box to open the inspector window.  Select the Measures tab.  Discuss with your partner what the measures, values and formulas represent.  Record your ideas below.

5.  Hit Ctrl-Y and observe how the values in the open windows are related.  Record your observations below then close the inspector window.
6.  Each time Ctrl-Y was hit, a new trial of 10 tosses was simulated.  Fathom is able to collect these measures.  A histogram of 100 trials of 10 tosses has already been created in the CoinTossProject document.  Enlarge the Measures from Coin Flip graph icon (not the collection box).  Compare this histogram with the one created in step 9 of the “Hands On” activity.  Record any observations below.
7.  Now we want to see how the histogram is affected if we change the trials from 10 tosses to 20 tosses each.  To accomplish this, we need to add 10 new cases to Coin Flip.   
a) Highlight the Coin Flip collection box and under the Data menu, choose New Cases.  Enter “10” and hit OK.  
b)  Highlight the Measures from Coin Flip collection box.  Under Analyze, choose Collect More Measures or hit Ctrl-Y.  What happened to the histogram?  
c)  Repeat parts a and b so the total number of tosses is 100 (right now there are 20…).

d)  Repeat parts a and b so the total number of tosses is 1000.


e)  What do you observe about each of the histograms?
f)  Which is easier, running 100 trials of flipping a coin 1000 times manually or using Fathom to simulate the process?
Extensions:
1.  Apply a normal curve to the histogram from step 7 and discuss as a class the “fit.”

2.  Stanford University researchers have determined that the probability of a fair coin landing on heads is approximately 20% when spinning a coin.  How would the formula in the Coin Flip table change to illustrate this?  Why do you think the probability is so low?
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