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2.5: Some Common Designs
In this section we look at some common research designs, the notation used to symbolize them, and then consider the internal and
external validity of the designs. We start with the most basic experimental design, the post-test only design Figure . In this
design, subjects are randomly assigned to one of two groups with one group receiving the experimental treatment.  There are
advantages to this design in that it is relatively inexpensive and eliminates the threats associated with pre-testing. If randomization
worked the (unobserved) pre-test measures would be the same so any differences in the observations would be due to the
experimental treatment. The problem is that randomization could fail us, especially if the sample size is small.

Figure : Post-test Only (with a Control Group) Experimental Design

Many experimental groups are small and many researchers are not comfortable relying on randomization without empirical
verification that the groups are the same, so another common design is the Pre-test, Post-test Design (Figure ). By conducting
a pre-test, we can be sure that the groups are identical when the experiment begins. The disadvantages are that adding groups drives
the cost up (and/or decreases the size of the groups) and that the various threats due to testing start to be a concern. Consider the
example used above concerning a news story and views on climate change. If subjects were given a pre-test on their views on
climate change and then exposed to the news story, they might become more attentive to the story. If a change occurs, we can say it
was due to the story (internal validity), but we have to wonder whether we can generalize to people who had not been sensitized in
advance.

Figure : Pre-test, Post-Test (with a Control Group) Experimental Design

A final experimental design deals with all the drawbacks of the previous two by combining them into what is called the Solomon
Four Group Design (Figure ). Intuitively it is clear that the concerns of the previous two designs are dealt with in this design,
but the actual analysis is complicated. Moreover, this design is expensive so while it may represent an ideal, most researchers find
it necessary to compromise.

Figure : Solomon Four Group Experimental Design

Even the Solomon Four Group design does not solve all of our validity problems. It still likely suffers from the artificiality of the
experimental setting. Researchers generally try a variety of tactics to minimize the artificiality of the setting through a variety of
efforts such as watching the aforementioned news clip in a living room-like setting rather than on a computer monitor in a cubicle
or doing jury research in the courthouse rather than the basement of a university building.

Observational designs lack random assignment, so all of the above designs can be considered observational designs when the
assignment to groups is not random. You might, for example, want to consider the effects of a new teaching style on student test
scores. One classroom might get the intervention (the new teaching style) and another not be exposed to it (the old teaching style).
Since students are not randomly assigned to classrooms it is not experimental and the threats that result from selection bias become
a concern (along with all the same concerns we have in the experimental setting). What we gain, of course, is the elimination or
minimization of the concern about the experimental setting.

A final design that is commonly used is the repeated measures or longitudinal research design where repeated observations are
made over time and at some point, there is an intervention (experimental treatment) and then subsequent observations are made
(Figure ). Selection bias and testing threats are obvious concerns with this design. But there are also concerns about history,
maturation, and mortality. Anything that occurs between O  and O  becomes an alternative explanation for any changes we find.
This design may also have a control group, which would give clues regarding the threat of history. Because of the extended time
involved in this type of design, the researcher is too concerned about experimental mortality and maturation.

Figure : Repeated Measures Experimental Design
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This brief discussion illustrates major research designs and the challenges to maximize internal and external validity. With these
experimental designs, we worry about external validity, but since we have said we seek the ability to make causal statements, it
seems that preference might be given to research via experimental designs. Certainly, we see more and more experimental designs
in political science with important contributions. But, before we dismiss observational designs, we should note that in later
chapters, we will provide an approach to providing statistical controls which, in part, substitutes for the control we get with
experimental designs.
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