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t-test:  Testing differences between 2 independent groups

The Problem:  A psychologists want to address the problem:  Does studying all at once or dispersed over time cause better test performance?   Goal:  State that there are differences in test performance based on study habits.

Choose a method:

Operationalize your variables:


IV:
Group A = Dispersed group    (Study for 2 hours a day for 5 days)



Group B = All-at-once group  (Study for 10 hours in one day)


DV:  
test on material studied

Control extraneous variables.

Use random assignment.

What are we testing (in terms of samples and populations)?  Why need inferential statistics.

State your hypotheses:

Null: 


(a = (b

Alternative:

(a ( (b

You find:  Xa = 88

Xb = 83

How do we know if that difference occurred by chance or is due to the IV?  (That we should reject the null?)

(How likely is the difference in means if the null hypothesis was true?)

Need to know more than the difference in means - need standard error of the difference between means.

Sdiff  = Sx1- x2  What does this measure?

To test if the difference in means is significant (reliable, not by chance), must calculate t:

Sdiff  = Sx1- x2  = 1.5

na = 12

nb = 11

t =   X1 - X2
          
         Sx1-x2

Where:

Sx1- x2 = Sdiff = 
   SS1 + SS2                1    +   1






            (n1 - 1) + (n2 - 1)         n1      n2


Where:


SS = ((X - X)2    or        SS = (X2 - ((X)2





       n
1.  Calculate t:

2.  Set alpha:  

     (typically p = .05 - (Why would you set alpha at higher or lower than .05?)

3.  Decide if you are conducting a one or two-tailed test:

(Keep in mind this should coincide with the alternative hypothesis you put forth).

4.  Calculate degrees of freedom (df):

N - 2 = (na - 1) + (nb - 1)

5.  Use the table to determine the value of t you would need to reject the null (called the critical value).

tcrit = 

6.  Draw the curve with the rejection region indicated and your t-value indicated:

7.  Should we reject the null?

8.  Conceptually, what does this mean?

9.  What does this mean for our two groups?

10.  How should we write the results of the t-test?

11.  What happens to the critical value when you:

Increase n?

Decrease alpha?

12.  What happens to the value of t when you:

Increase the differences between the means of the two groups?

Decrease the error variance in the study?

To review inferential statistics in a 2 independent group design:
- State the “problem”.

- State the hypothesis.

- Design an experiment (or use method systematic observation) with one IV with 2 levels or groups.

- State your null hypothesis (use population mean indicators).


i.e. Assuming two groups are not different; they come from the same population.

- State your alternative hypothesis (use population mean indicators).


i.e. Indicating two groups are different; they are not from the same population.


Note:  Are you stating a one (directional) or two-tailed (non-directional) hypothesis?

- Set alpha.

- Calculate t (need means for 2 groups & standard error of difference between the means- SHOW ALL WORK).


Calculate the means for each group.


Calculate the sums of squares for each group:



Using either:





SS = ((X - X)2
 or
SS = (X2 - ((X)2








          n


Plug numbers into computational formula for t:  t =   
            X1 - X2____________
          
        





        SS1 + SS2                1    +   1








      (n1 - 1) + (n2 - 1)       n1      n2

- Calculate degrees of freedom.

- Determine the critical value needed to reject the null (use t-table - remember to consider if your 

   alternative hypothesis is directional or non-directional).  Draw the curve with the critical value and 

   your t-value indicated. 

- Make conclusions from your t-test (Was null rejected?  Not rejected?  What does this mean in terms 

   of probabilities?  What does this mean conceptually?)

   Note:  What if you stated a directional hypothesis and your means were significantly different but in 

   the opposite direction of what you predicted?

