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which mixed design is used is when the order of presentation of stimuli is counterbal-
anced, and then order is evaluated as a between subjects component in an otherwise 
within subjects design. Marc Berman, John Jonides, and Stephen Kaplan (2008) used a 
mixed design with counterbalancing as the between subjects IV to investigate exposure 
to nature versus urban images on attention restoration. Following work in attention 
restoration theory (Kaplan, 1995), Berman et al. were interested in whether exposure 
to 50 images of nature (from Nova Scotia) could restore directed attention more effec-
tively than could exposure to 50 images of urban environments (scenes from Detroit, 
Chicago, and Ann Arbor). Participants either saw nature images Week 1 followed by 
urban images Week 2 or vice versa. There were no effects of order of presentation, and 
once that was determined, the authors could combine the results from the two orders.

The results from Berman et al. (2008) found some support for their hypotheses, in 
that performance on the backward digit span, a test of directed attention, improved 
after viewing nature, but not urban, images. Notice that not only did they use coun-
terbalancing of the content of the pictures, but they also separated the trials by a week 
to handle fatigue. Viewing and rating 50 images, plus completing the attention net-
work test (which consists of more than 250 trials) and the backward digit span, as well 
as a mood assessment, could be exhausting. Separating the picture exposure by a week 
follows one of the practices recommended to deal with potential carryover effects.

Other ways in which a mixed design is often used is the situation where one variable 
of interest might have irreversible carryover effects and would need to be approached as 
a between subjects variable. Consider comparing the use of acupuncture versus spinal 
adjustment in the presence of different types of music (classical, pop) on pain perception 
before, during, and after treatment. You could counterbalance the order of presentation 
of the music across participants, but the clinical intervention (acupuncture or spinal 
adjustment) would need to be a between subjects variable because either of those clinical 
treatments might produce irreversible (one hopes positive) changes.

REVISIT AND RESPOND

•• List two ways you can add complexity to a within subjects design. What is a mixed design?

PRE–POST DESIGNS: CHARACTERISTICS
Pre–post designs are designs in which you have a measurement, an intervention occurs, 
and then you repeat the measurement. Pre–post design falls in the category of experimental  


