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6.2

Fair or Not Fair??

1.  Open a new Fathom document

2.  Insert a table by dragging the icon down from the tool bar.

3.  Click on new, type “Face” and hit enter.

4.  Right click on Face and select Edit Formula.  Type “randomPick (1,2,3,4,5,6)” in the formula box and click O.K.  Notice nothing shows up in the column yet.  That is because we need to tell Fathom how many cases we would like to have.

5.  Choose Data and select New Cases.  Type 30 and click O.K.  Fathom will simulate rolling a fair die 30 times just like we did yesterday in class.

6.  Now, we would like to have the average of these 30 rolls computed for us.  So, double click on the collection box (to open the inspector) and go to Measures.  Type “average” in the Measure cell.  Double click on the Formula cell and type “mean (Face)”.  Click O.K.  Notice the average for those 30 rolls appears in the value cell.  Press Ctrl Y several times to rerandomize and observe how the average changes.  

7.  Close the inspector box.

8.  It’s time to have Fathom collect many of these averages for us.  So, click once on the collection box to select it.  Go under Collection and select Collect Measures.  Fathom will automatically collect the averages from five samples.

9.  Double click on the Measures box.  Click on Cases.  Drag down the Graph icon and drag the word “average” in the inspector onto the x-axis of the graph.  We can now see a dot plot of the five averages.

10.  In the Inspector box, click on the Collect Measures tab.  Change the 5 to 50.  Click Collect More Measures to watch Fathom collect 50 samples.

11.  Change the dot plot to a histogram.

12.  Uncheck the “Animation on” box.  Change 50 to 100 and click Collect More Measures 10 times in order to watch the changes in the histogram.  Explain what you saw happen to the histogram.

13.  Now, change the 100 to 1000 and hit collect for one last big collection.  We now have a total of 2,050 samples.  This is not the entire sampling distribution, but it gives us a nice feel for what it might look like.

14.  Close the inspector.

15.  Yesterday, you found a test statistic for a somewhat lopsided die.  Let’s look at where this falls in our distribution of a fair die.  Right click on the graph and choose Plot Value.  Type in your test statistic from yesterday and hit O.K. 

16.  How many samples in the graph of fair die averages are equal to or more extreme (further out) than your test statistic?  We could approximate from our histogram.  But, if we use a summary table, we can get a more accurate count.

17.  Drag down the summary table from the tool bar.  Drag the word “average” from the histogram onto the right arrow of the summary table.  The mean is given to you automatically.  Go under the summary heading and choose Add Formula. 

18.  When entering the following formula use your number from yesterday in place of the phrase “test statistic”.  
· If your test statistic is above 3.5: type “count ((average > test statistic) or (average = test statistic))”  
· If your test statistics is below 3.5: type “count ((average < test statistic) or (average = test statistic))”

19.  How many samples did you get from step 18?              What percent of the total number of samples is this?

20.  Since an entire sampling distribution would be very close to a normal curve, let’s create one using the mean and standard deviation from our histogram.  Right click on the graph, select Plot Value, type “mean(  )” and click O.K.  Do the same for “stdDev (  )”.

21.  Before we can create the normal curve, we need to change our histogram to a density histogram.  From the Graph heading choose Scale and Density.  As we continue, think about why we had to do this.

22.  Right click on the graph, choose Plot Function and type “normalDensity(x, mean (  ), stdDev (  ))”  Press O.K.

23.  Now, using the normal distribution, calculate the probability of getting results equal to or more extreme than your test statistic.  To do this, find the z score of your test statistic and then find the probability above or below depending on the location of your test statistic.

24.  Using, these results, what do you think about your lopsided die results?

Reflection:

25.  Were your answers to #19 and #23 close to each other?

Why would they be close and what does each measure?

26.  Why are we using our answer from #23 to determine what we think of our lopsided die?

27.  Write a summary that explains what we did in this activity – give the overall picture. 

