
ing the temporal ordering of variables is easily accomplished in experiments because the
experimenter actively manipulates and has control over the presentation of the independent
variable, the causal variable, and observes the effect of this manipulation on the dependent
variable, the effect. Because the independent variable is presented first and the dependent
variable is measured after the occurrence of the independent variable, the time sequence of
the events is established in experimental research.

Research studies other than experimental studies also frequently attempt to infer
causality. In these studies, the direction of causality is more difficult to establish because of
the difficulty in establishing the temporal sequencing of events and ruling out the influence
of confounding variables.

8.4 What is internal validity, and why is it so important in being able to make causal infer-
ences?

8.5 What are the two types of causal relationships, and how do these two types of causal rela-
tionships differ?

8.6 What type of evidence is needed to infer causality, and how does each type of evidence
contribute to making a causal inference?

Threats to Internal Validity
To infer one variable was the cause of an effect observed in another variable, we must elim-
inate or control for all other possible causes. These other possible causes are the threats to
internal validity because these threats represent rival and competing explanations for the re-
sults obtained. When these rival explanations exist, it is impossible to reach a causal expla-
nation with any degree of certainty, leading to highly suspect results that cannot and should
not be taken seriously. This is why it is necessary to control for and eliminate the systematic
influence of these threats. These threats to the internal validity of a research study are great-
est in a one-group pretest-posttest design. As Figure 8.1 illustrates, this is a research de-
sign in which one group of participants is pretested on some dependent variable and then
administered a treatment condition. Some time after the treatment condition is adminis-
tered, the group of participants is posttested on the dependent variable. For example, as-
sume that you want to test the effects of a new drug on controlling the adverse behavior of
children with ADHD. You first identify a group of children with ADHD and pretest them on
some performance measure such as ability to perform a series of simple arithmetic compu-
tations in a fifteen-minute time period. You then give these children the treatment consisting
of the new drug. After the children have taken the drug for two months, you posttest them on
the arithmetic computations task to see whether their posttest performance is superior to the
pretest performance. Although it might be tempting to interpret any improvement in perfor-
mance from pretesting to posttesting as being due to the new drug, there are a number of
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� One-group pretest-
posttest design
A research design in
which a treatment con-
dition is administered
to one group of partici-
pants after pretesting
but before posttesting
on the dependent 
variable

R E V I E W 
Q U E S T I O N S

� F I G U R E  8 . 1 One-group
pretest-posttest design

Treatment
X

Pretest
O1

Posttest measure
O2
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