Psy 633 Within Groups (Repeated-Measures)
 

Scores for one group, tested in two or more conditions, are compared.


Step 1:  A sample of participants is selected from the population.


Step 2: Participants all receive the same treatments (usually called “conditions”).


Step 3: Scores from the tx conditions are collected.


Step 4:  Scores are analyzed using appropriated “repeated measures” stats tests.


Note:  A within-groups design has more than one score per person.

                         Thus # scores = # times participants were tested multiplied by # participants.


           Example:  30 participants, tested in 3 diff conditions = 30 participants but 90 total scores.

Advantages of repeated measures design
                Primary advantage is that it eliminates almost all “individual differences” problems.

                     - No individual differences between-groups, since there is only one group.

                      - Diff’s between Tx’s can be separated from individual differences, so no confounding.

                       - Individual diff’s are the same across all Tx’s, & can be removed, making Tx differences

                              easier to see, thus increasing “power.”  

                       - The total # of individual diff’s is much smaller than for between-groups designs, so 

                              “chance” variability is greatly reduced, thus increasing “power.” 

                 Note:  the # of participants, and thus individual differences is greatly reduced, but the total # of 
                            scores is NOT reduced. 

                Power:  Since # of scores can be high, even with relatively few participants, one gains the

                            advantage of higher power due to high N.  

                Because of the foregoing advantages, repeated measures designs are often preferred over

                             between-groups designs.

 

Disadvantages of repeated measure design
       Time-related effects and order effects may influence the scores and thus confound the results.

        Time-related effects:

              History – external events that intervene between treatment conditions & affect the results

                  Might be anything . . . home, job, political upheaval, disaster, winning the lottery!

                   The external events may cause diff’s that appear to be caused by the IV.

              Maturation – systematic changes in a person over time, unrelated to the IV.

                   Might be either physiological  or psychological, or both.

                   Especially a threat for long-term studies.

              Statistical regression – a mathematical phenomenon in which extreme scores on one measurement

                  tend to be less extreme on second measurements.  Especially a problem in research where the IV is 

     expected to cause scores to move away from extremes – regression could cause a confounding effect.

              Order effects:

                   Carry-over effects – changes in behavior caused by participating in an earlier tx condition

                         E.g., lingering effects from an earlier drug intervention, or skill acquired in an earlier 

                          treatment condition.

               Progressive error –  changes in behavior  due to general experience in the research situation, but not due 

to particular previous tx conditions.   E.g., practice effects, fatigue.

       

Any of the foregoing can vary systematically with the IV, thus causing a confounding.

                                
Managing the disadvantages
Counterbalancing – The most frequently used strategy for dealing with order and time-related threats.

             Purpose is to eliminate confounding by eliminating systematic effects of order or time.
               Different  participants undergo the Tx’s in different orders.

               All participants receive all Tx’s, just in different orders.
               Counterbalancing does not eliminate order effects, but it spreads them equally across all Tx

                         conditions, thus presumably canceling the effects by balancing them.
               For experiments with a small # of treatments (2 or 3), counterbalancing works pretty well.
               For experiments with a large # of treatments, it’s usually not practical to carry out all possible 

                       Tx orders, thus complete counterbalancing is impossible.

               When complete counterbalancing is not practical, researchers sometimes resort to “Latin Square”

                        designs.  Other researchers switch to “random order” designs.

 Summary:  When possible & appropriate, use repeated measures designs.  

            They reduce error-variance, thus increasing power, making it easier to see treatment effects.

            N can be quite high, even with few participants, thus increasing power.

            They require fewer participants, thus making recruitment easier, as well as reducing testing hassles.

             However, time-effects and order-effects must be carefully managed to eliminate confounding.

