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Matched Groups Design

A researcher is interested in how retention of information is affected by only reading information vs. reading and reciting information.  She believes that people will retain more information when they both read and recite it versus when they only read the information.  From previous research, the researcher knows that intelligence will greatly influence retention.  Therefore, she designs a study in which she measures retention and:

Manipulates reading only vs. reading & reciting (creates 2 independent groups)


Measures intelligence of subjects BEFORE they partici pate to create matched groups.

She obtains the following data on intelligence:

Subject

Intelligence Score

    1


120

    2


120

    3
 

110

    4


110

    5


100

    6


100

    7


100

    8


100

    9


  90

  10


  90

Goal of matched groups design:  

- Create two groups that are equal on the matching variable (in this case intelligence).  

- Select participants with “matching” scores and place them in one of the two groups.

- Note:  MUST assign the matched subjects to the two groups RANDOMLY.

Do example below:

- Indicate below by subject number how the researcher might do this (making sure you randomly 

   put subjects from each pair in the two groups).

- Next to each subject number, indicate the subject’s intelligence score.

Reading Only
(X2)       
 Reading & Reciting (X1)

After randomly placing subjects from each pair into one of the two groups, what would the mean for intelligence be for each group?

What has this matching procedure accomplished?

Analyzing Data From Matched Groups Design:

Process is similar to what we have done before (theoretically, conceptually similar).

Difference:


Key:   the difference in scores BETWEEN each matched pair in the denominator.

From example above:

Pair #
     Subject #
     Retention score(X2)      Subject #      Retention Score(X1)      D           D2
  1

 2

   8


   1

      10

  2

 3

   6


   4

        9

  3

 6

   5


   5

        6

  4

 7

   2


   8

        6

  5

10

   2


   9

        5

1.  Calculate D for each pair:


D = Difference between the dependent variable scores for EACH PAIR. (Why?)


Subtract one subject’s score from the other (doesn’t matter which - just be consistent).


Calculate (D. 

2.  Calculate D2.  Calculate (D2.

3.  Calculate X1 and X2.

4.  Note:  n = number of pairs.

5.  Calculate t.

t = 
X1 -  X2


(D2 -  ((D)2


    n


   n(n-1)

6.  Is the value of t significant?  Should we reject the null?  Use t-table.

      Identify tcrit :  alpha = .05



    df = n - 1

7.  Write out your results in APA format.

8.  What should you conclude from your study?

9.  How is this t (matched groups t) different from the independent sample t?

10.  Another way to think of t: 

Note:  This formula can be applied to ALL designs with 2 groups.


t = 

X1 -  X2__________



s21 + s22 - 2(r12)    s1   s2



n1      n2                n1   n2

Denominator:  still error variance

Difference with matched groups

Key:  the “r”

r determined by the correlation between the matching variable and the dependent variable.

Higher (and positive) r ?

(See example in McGuigan for demonstration).

What if r is negative?  What does it mean if r is negative?

When use matching variable - want matching variable to HIGHLY correlate with DV.

11.  2- independent groups design:  

How does r apply?


If pair any random two subjects (one from each group) - in long run - r should be zero


Thus, the term associated with r drops out of the equation (becomes formula for ind groups t)

12.  Drawback of matched group design:


If matched variable is NOT correlated with DV.


Lower degrees of freedom.

