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Exhibit 6.2 Association: Noise Intensity for Two Groups in an Experiment

6

5

4

3

2

1

0
Students Who Viewed

Violent Tape
Students Who Viewed

Nonviolent Tape

M
ea

n
 In

te
n

si
ty

 o
f 

N
o

is
e 

A
d

m
in

is
te

re
d

 t
o

 O
p

p
o

n
en

t

Source: Adapted from Bushman, B. J., & Huesmann, R. L. (2012). Effects of media violence on aggression. In B. J. Bushman & R. 
L. Huesmann (Eds.), Handbook of children and the media (2nd ed., pp. 231–248). Thousand Oaks, CA: Sage.

Time order  A criterion for establishing a causal 
relation between two variables; the variation in 
the independent variable must come before 
variation in the dependent variable

Time Order

Association is a necessary criterion for establishing a causal effect, but it is not sufficient on its own. We must also 
ensure that the variation in the independent variable came before variation in the dependent variable—the cause must 
come before the presumed effect. This is the criterion of time order. Bushman’s original experiment (1995) satisfied 
this criterion because he controlled the variation in the independent variable: All the students saw the movie excerpts 
(which varied in violent content) before their level of aggressiveness was measured. As you can imagine, we cannot 
be so sure about time order when we use a survey or some other observation done at one point in time. For example, 
if we find that neighborhoods with higher levels of disorder have higher crime rates, we can’t be sure that the level of 
disorder came first and that it led to more crime. Maybe higher crime rates made residents too fearful to keep things in 
order. Without longitudinal data or other clues to time order, we just don’t know.

Nonspuriousness

Even when research establishes that two variables are associated and that variation 
in the independent variable precedes variation in the dependent variable, we can-
not be sure we identified a causal relationship between the two variables. Have you 


