Independent Samples t-Test:  
Chips Ahoy® vs. Supermarket Brand
Dex Whittinghill, Rowan University, adapted from a one-sample activity by  Ron Czochor.

Learning Goals

There are four (4) goals for this lesson:

1. Reinforce concepts of (simple) random samples.

2. Introduce the concept of independent samples (vs. paired samples, if appropriate).

3. Introduce null and alternative hypotheses for comparing two parameters, and the different ways to write them down (i.e., mu1 = mu2 vs. mu1 – mu2 = 0).

4. Address the importance of having uniform guidelines for recording data, and possible, the learning effect.

1.
Making a Conjecture.  Are you familiar with Chips Ahoy® cookies?  _______________ Do you remember how many chips Chips Ahoy® claimed to have in a bag? ____________

      It used to be “1000 chips in every bag,” which translated into about 20.8 chips per cookie (there used to be 48 cookies in a bag).  Do you think the number of chips per Chips Ahoy® cookie compares to the number of chips per cookie for a supermarket brand?  ___________
2.
Formulating the Hypotheses.  How could you gather data to evaluate your hypotheses? ​​​​​​​​​​​​​​​​​​______________________________________________________________________________________________________________________________________________________  What parameters would we be comparing? ______________________________________________________________________________________________________________________________________________________ How can we write null and alternative hypotheses?   ___________________________________________________________________________  What are the populations from which the samples came? ______________________________________________________________________________________________________________________________________________________
Note.  When defining the parameters the populations from which the samples are drawn are important.  The samples may not be representative of the whole country. (Girl Scout cookies with the same name are made by different companies for different regions.  These samples could be representative of only a few states, and the parameters must be defined accordingly.

3.
Randomness and Independence.  Are the samples of cookies random? ______________

Were the two samples independent of each other?___________________________________
Note.  
Random samples.  The samples are not random samples, but actually “convenience cluster samples of size 1.”  You have collected one bag (a single cluster) from a local store (the “convenience”).
Independent random samples.  The samples might be considered independent because they come from different companies.  On the other hand they might not because they come from the same store.
4.
Uniform Guidelines 
  How can we count the number of chips?  _____________________________________________________________________________________________________________________________________________________How can we break up the cookies to count the chips?  _____________________________________________________________________________________________________________________________________________________What constitutes a “chip”?  ______________________________________________________________________________________________________________________________________________________
5.
Gathering the Data.  
Sample size conditions.  If the populations of the number of chips are normal, we can use the independent samples t-test.  Histograms and normal probability plots can be used to verify or eliminate normality.  Of course if the sample sizes are large enough, the sample means are normal, but these conditions differ from text to text!  For instance in some books the conditions are more robust, and depend on the sum of the sample sizes (Moore and McCabe), whereas in others the sample sizes must individually be at least 30 (say).  

6.
The t-Test.    This includes defining the parameters (in 2 above), writing down the null and alternative hypotheses (in 2 above), the value of the test statistic, the P-value, and the statistical and real-world conclusions.
