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2.	 Placebo effect. Treatment misidentification may occur when subjects receive a treatment that they consider 
likely to be beneficial and then improve because of that expectation rather than the treatment itself. In medical 
research, the placebo is often a chemically inert substance that looks similar to the experimental drug but actually 
has no medical effect. Research indicates that the placebo effect produces positive health effects in two thirds of 
patients suffering from relatively mild medical problems (Goleman, 1993). Placebo effects can also occur in social 
science research. The only way to reduce this threat to internal validity is to treat the comparison group with some-
thing similar.

3.	 Hawthorne effect. Members of the treatment group may change in terms of the dependent variable because 
their participation in the study makes them feel special. This problem can occur when treatment group members 
compare their situation to that of the control group members who are not receiving the treatment. In this case, this 
is a type of contamination effect. However, experimental group members could 
feel special simply because they are in the experiment. The Hawthorne effect 
is named after a famous productivity experiment at the Hawthorne electric plant 
outside Chicago. Workers were moved to a special room for a study of the effects 
of lighting intensity and other work conditions on their productivity. After this 
move, the workers began to increase their output no matter what change was 
made in their working conditions, even when the conditions became worse. The 
researchers concluded that the workers felt they should work harder because they 
were part of a special experiment.

Interaction of Testing and Treatment

A variation of the problem of external validity occurs when the experimental treat-
ment is effective only when particular conditions created by the experiment occur. 
For example, if subjects have had a pretest, it may sensitize them to a particular 
issue, so when they are exposed to the treatment, their reaction is different from 
what it would have been if they had not taken the pretest. In other words, testing 
and treatment interact to produce the outcome.

Suppose you were interested in the effects of a diversity training film on 
prejudicial attitudes. After answering questions in a pretest about their attitudes 
on various topics related to diversity (e.g., racial or sexual prejudice), the subjects 
generally became more sensitive to the issue of 
prejudice without seeing the training film. On the 
posttest, then, their attitudes may be different from 
pretest attitudes simply because they have become 
sensitized to the issue of diversity through pretest-
ing. In this situation, the treatment may actually 
have an effect, but it would be difficult to determine 
how much of the effect was attributable to the sensi-
tizing pretest and how much was due to seeing the 
film.

This possibility can be tested with what is 
called the Solomon four-group design. In this 
version of a true experimental design, subjects are 
randomly assigned to at least two experimental 
groups and at least two comparison groups. One 

Placebo effect  A source of treatment 
misidentification that can occur when subjects 
receive a treatment that they consider likely 
to be beneficial and improve because of 
that expectation rather than because of the 
treatment itself

Hawthorne effect  A type of contamination in 
experimental and quasi-experimental designs 
that occurs when members of the treatment 
group change in terms of the dependent 
variable because their participation in the 
study makes them feel special

Solomon four-group design  An experimental 
design in which there are four groups. Two of 
the groups represent a classic experimental 
design in which there is an experimental and a 
control group that each receives a pretest. The 
final two groups represent an experimental 
and a control group but neither receives 
a pretest. This design helps to identify the 
interaction of testing and treatment

Exhibit 6.11 Solomon Four-Group Design Testing the 
Interaction of Pretesting and Treatment

Experimental group R O1 X O2

Comparison group R O1 O2

Experimental group R X O2

Comparison group R O2

Note: R = random assignment; O = observation (pretest or posttest); X = experimental 
treatment.


