
terms of the dependent variable could be caused by the order of the conditions and not the independent variable
itself.

There is a solution to the problem of order effects, however, that can be used in many situations. It
is counterbalancing, which means testing different participants in different orders. For example, some participants
would be tested in the attractive defendant condition followed by the unattractive defendant condition, and others
would be tested in the unattractive condition followed by the attractive condition. With three conditions, there would
be six different orders (ABC, ACB, BAC, BCA, CAB, and CBA), so some participants would be tested in each of
the six orders. With counterbalancing, participants are assigned to orders randomly, using the techniques we have
already discussed. Thus random assignment plays an important role in within-subjects designs just as in between-
subjects designs. Here, instead of randomly assigning to conditions, they are randomly assigned to different orders
of conditions. In fact, it can safely be said that if a study does not involve random assignment in one form or another,
it is not an experiment.

An efficient way of counterbalancing is through a Latin square design which randomizes through having equal
rows and columns. For example, if you have four treatments, you must have four versions. Like a Sudoku puzzle,
no treatment can repeat in a row or column. For four versions of four treatments, the Latin square design would look
like:

A B C D

B C D A

C D A B

D A B C

There are two ways to think about what counterbalancing accomplishes. One is that it controls the order of
conditions so that it is no longer a confounding variable. Instead of the attractive condition always being first and
the unattractive condition always being second, the attractive condition comes first for some participants and second
for others. Likewise, the unattractive condition comes first for some participants and second for others. Thus any
overall difference in the dependent variable between the two conditions cannot have been caused by the order of
conditions. A second way to think about what counterbalancing accomplishes is that if there are carryover effects, it
makes it possible to detect them. One can analyze the data separately for each order to see whether it had an effect.

When 9 Is “Larger” Than 221

Researcher Michael Birnbaum has argued that the lack of context provided by between-subjects designs
is often a bigger problem than the context effects created by within-subjects designs. To demonstrate this
problem, he asked participants to rate two numbers on how large they were on a scale of 1-to-10 where 1 was
“very very small” and 10 was “very very large”. One group of participants were asked to rate the number 9
and another group was asked to rate the number 221 (Birnbaum, 1999)4. Participants in this between-subjects
design gave the number 9 a mean rating of 5.13 and the number 221 a mean rating of 3.10. In other words,
they rated 9 as larger than 221! According to Birnbaum, this difference is because participants spontaneously
compared 9 with other one-digit numbers (in which case it is relatively large) and compared 221 with other
three-digit numbers (in which case it is relatively small).

4. Birnbaum, M.H. (1999). How to show that 9>221: Collect judgments in a between-subjects design. Psychological Methods, 4(3), 243-249.
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