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Worksheet: Intro to Statistics
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Name_____________________

I. Standard Deviation (again)
Last time, we calculated a standard deviation for your ball-rolling data.  You calculated the mean and standard deviation for a 16 foot run with a large ball, in which the values were 2.96, 3.01, 3.04, and 2.97 sec.

What we now want to know is whether the same 16 foot run, for a small ball, gives the same answer.  We redo the experiment, and get the following four results: 2.90, 3.02, 2.70, and 2.95 sec.  
Write the mean:____________

Write the standard deviation:_____________

Now, this next step is shockingly important and scientists do it all the time (it is so normal that we rarely talk about explicitly): CONSIDER WHETHER YOUR ANSWER MAKES SENSE!  Compare your data from the large ball and your data from the small ball against the analyses.  

Write why your analysis make sense (in other words, which data set should have a larger deviation – just from looking at the numbers):

II. The t-test
Finally, we have two data sets that we can compare to each other.  We are going to do a t-test on the two ball rolling experiments to see if the results are really the same or different.  Here is the math for the case where: 1) the two sample sizes (that is, the number, n, of participants of each group) are equal; and 2) it can be assumed that the two distributions have the same variance.
The t statistic to test whether the means are different can be calculated as follows:
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where
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1 = group one (larger marble), 2 = group two (small marble).  If it has a bar about it, it just means it is the arithmetic mean of that quantity.  So X1 is the mean for rolling the larger marbles.  SX1X2 is called the grand standard deviation (you definitely don’t need to know that). The denominator (bottom of the equation) of t is the standard error of the difference between two means.
The magic number of t test is 1.96.  If the number is greater than 1.96, the two population are different at the two standard deviation (95% certainty) level.  If the number is less than 1.96, the two populations are the same.  

Let’s do it step-by-step:

The numerator (top part of the equation) is the mean of two runs subtracted from each other.

Result 1. Mean (Group 1) – Mean (Group 2) = ________________________

Then, we’ll take the denominator in bits

Square of standard deviation of group 1:______________

Square of standard deviation of group 2:______________

 (Square of standard deviation of group 1 + Square of standard deviation of group 2)/2= 

________________________
Result 2. Square root of that number (=SX1X2):
________________________
Result 3. Square root of 2 / n (n = 4, the number of measurements in each study):
________________________
4.  Now,  calculate the t, by using the following equation:


 Result 1

t = _______________

      Result 2 x Result 3
So, knowing that t=1.96 is the curroff, are the results different (yes or no)?

________________________

NOTE TO NANCY: HERE ARE THE ANSWERS********

Result 1 = 2.995-2.8925 =0.1025

Result 2 = 0.1006

Result 3= 0.25

t = 4.07

**************************

When you have an answer, you are not done.  CONSIDER WHETHER YOUR ANSWER MAKES SENSE!  Look at your data.   If you rolled a ball and got a measurement, are you likely to be able to determine whether you used a large marble or a small marble?  Why or why not?

Now, you’ll understand the main point of the exercise if you can answer this question:  Why can’t we just look at the means to decide whether the samples are the same or different?  Write your answer below.

3.

