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Abstract

Recent research (Anderson, Benjamin, & Bartholow, 1998) indicates that the presence of guns increases the accessibility of
aggressive thoughts via automatic priming. Our research examined whether this “weapons priming effect” differs depending on the
structure of an individual’s knowledge about guns, and if so, whether that difference results in corresponding differences in ag-
gressive behavior. Experiment 1 revealed that individuals with prior gun experience (hunters) have more detailed and specific in-
formation about guns than do individuals with no direct gun experience (nonhunters), and that hunting experience interacts with
gun type (hunting versus assault) in predicting affective and cognitive reactions to guns. Experiment 2 revealed that pictures of
hunting guns were more likely to prime aggressive thoughts among nonhunters, whereas pictures of assault guns were more likely to
prime aggressive thoughts among hunters. Experiment 3 showed differences in aggressive behavior following gun primes that
correspond to differences in affective and cognitive responses to gun cues. Our findings are discussed in light of the General Ag-

gression Model.
© 2004 Elsevier Inc. All rights reserved.

Introduction

“If we tend to think of guns. . .as instruments that are
deliberately used to hurt others, rather than as objects of
sport and enjoyment, the mere presence of a gun...may
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stimulate us to assault others more severely than we
intend” (Berkowitz, 1993, p. 70).

Researchers have known for over 30 years that the
mere presence of a weapon leads people to behave more
aggressively than they do in situations where no weapon
is present (e.g., Berkowitz & LePage, 1967; Carlson,
Marcus-Newhall, & Miller, 1990). Berkowitz (1990,
1993) asserts that this “weapons effect” depends upon
the meaning we attach to guns and other weapons (also
see Geen, 1990). For most people in the Western world,
guns are linked in memory to concepts involving ag-
gression and hostility, because they tend to be viewed as
instruments designed and used to hurt and/or kill peo-
ple. However, guns can be associated with other, less
aggressive constructs, depending on the meaning
assigned to them. If so, then the weapons effect may
depend upon individual differences in knowledge struc-
tures related to guns. Our research was designed to
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explore this issue in the context of the General Aggres-
sion Model (GAM), recently developed by Anderson
and colleagues (e.g., Anderson & Bushman, 2002; An-
derson, Deuser, & DeNeve, 1995; Anderson & Hues-
mann, 2003; Lindsay & Anderson, 2000).

The weapons-as-primes hypothesis

Consideration of the weapons priming hypothesis
involves an understanding of associative network mod-
els of human memory (e.g., Collins & Loftus, 1975).
According to such models, weapon concepts become
linked closely in semantic memory with aggression- and
hostility-related concepts because of their similarity of
meaning. Repeated exposure to the use of guns as in-
struments of aggression—a common experience for
people who watch television and movies or who follow
the national news—also leads these concepts to be clo-
sely linked in memory. When a weapon concept is ac-
tivated (e.g., through the identification of a gun in the
environment), closely linked concepts (e.g., ideas related
to aggression and hostility) also become activated via
spreading activation (e.g., Collins & Loftus, 1975; Ne-
ely, 1977) and are thus more accessible than they would
be otherwise. Once these aggressive concepts become
accessible, they can facilitate subsequent aggressive be-
havior in several ways. For example, highly accessible
aggressive thoughts may color interpretations of ongo-
ing social interactions, or they may make aggressive
resolutions of a dispute seem more appropriate.

In previous work (Anderson, Benjamin, & Bartho-
low, 1998), we outlined in detail how the weapons effect
may involve the priming process, and provided data
from two experiments to support that hypothesis. In
those experiments, a computer was used to prime par-
ticipants with weapon words (Experiment 1) or weapon
pictures (Experiment 2), as well as nonweapon stimuli
(e.g., plants and animals). Each of these primes was
followed by either an aggressive or nonaggressive target
word. The participants’ task was to read the word aloud
as soon as they recognized it. In both experiments, the
relative accessibility of aggressive thoughts was assessed
by comparing participants’ response times to aggressive
and nonaggressive target words following both weapon
and nonweapon primes. The findings showed that sim-
ply identifying a weapon generally increases the acces-
sibility of aggressive thoughts.

Knowledge structure differences and priming effects

An important thesis in social, personality, and cog-
nitive psychology is that different people can perceive
the same objective stimulus differently depending on the
subjective meanings they attach to it, and that these
meanings often derive from idiosyncratic personal his-
tories (e.g., Anderson & Bushman, 2002; Higgins, King,

& Mavin, 1982; see also Cantor & Kihlstrom, 1981).
That is, differences in past experience lead to different
knowledge about the relationships among objects in the
world, and this knowledge influences how information
about such objects is processed. Many types of knowl-
edge structures have been identified, but two are of
particular relevance to our research: (a) perceptual
schemata, which include information about phenomena
as simple as nonsocial objects (e.g., chairs, desks), or as
complex as social events (e.g., gun fights), and (b) be-
havioral scripts, which contain information about how
people behave under varying circumstances (see An-
derson & Huesmann, 2003; Schank & Abelson, 1977;
Sedikides & Anderson, 1992).

Research shows that the more frequently the linkage
between an object and a subjective evaluation of that
object is activated, the more likely it is that the evalua-
tion will be spontancously activated in the presence of
the object (e.g., Fazio, Chen, McDonel, & Sherman,
1982). Regarding the weapons priming effect, repeated
exposure to the use of guns for aggressive purposes may
lead people to form gun-related knowledge structures
that include the idea that guns cause or enable aggres-
sive behavior (perceptual schema), and information
about how guns are used to threaten or harm people
(behavioral script). The presence of a gun should thus
activate these gun-related knowledge structures, and
repeated activation of this link should increase the
spontaneity with which evaluations or affect are associ-
ated with that knowledge (e.g., Berkowitz, 1993; Fazio
et al., 1982).

Several theorists have discussed chronic differences in
the accessibility of knowledge-related constructs in
memory (e.g., Higgins, 1996; see also Kelly, 1955; Tajfel,
1969). In addition, several researchers have shown that
knowledge structure differences produce differential re-
sponses to relevant stimuli. For example, Higgins et al.
(1982) measured chronic accessibility in terms of the
frequency or primacy with which participants listed
knowledge-relevant attributes about a target. A con-
struct was considered more chronically accessible if it
was spontaneously used first or was used frequently
when describing a relevant target stimulus. Higgins et al.
found that individual differences in the accessibility of
relevant knowledge are associated with differences in
such information processing outcomes as recall and
impressions.

A similar analysis can be made of individual differ-
ences in the weapons priming effect. In general, ac-
cording to Berkowitz (1974), an object is capable of
evoking aggressive actions to the extent that it has ag-
gressive meaning. Guns often have aggressive meaning,
but not always. Berkowitz (1993, 1974; see also Berko-
witz & Alioto, 1973) has long proposed that weapons
can have different meanings for different people, and
that these meanings may determine whether a weapon
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will cue aggressive thoughts or lead to aggressive be-
havior. Specifically, Berkowitz (1993) speculated that
hunters might associate guns with different constructs
than nonhunters:

I must emphasize that the effects of guns or weapons depends to
a considerable extent on the meaning these objects possess for
the person. Hunters might conceivably view guns as objects
[that] they use only for sport (and not for hurting other people),
so that they are reminded of the fun they have on autumn week-
ends when they hunt for wild game. For such people, seeing the
weapons won’t give rise to aggressive thoughts about people
and shouldn’t have aggressive consequences. However, a good
many persons do assign aggressive meaning to weapons. As a
result, these people are likely to have aggressive ideas when they
see a gun (p. 83).

Stated another way, hunters may have knowledge
structures about guns that are more differentiated and
that differ in their affective tone and cognitive properties
from the knowledge structures that nonhuners have
about guns. If so, then the presence of a gun may make
different thoughts and feelings accessible for hunters and
nonhunters, and might elicit different behavioral ten-
dencies as well.

Previous laboratory research shows that manipula-
tions of the meaning assigned to aggressive stimuli can
lead to differences in aggressive behavior. For example,
Berkowitz and Alioto (1973) showed participants either
a boxing match or a football game, and told half of
them that the victors wanted to hurt the losers (ag-
gressive meaning). The other participants were told that
the contestants on both sides felt no anger (nonaggres-
sive meaning). As predicted, participants in the aggres-
sive meaning condition later reacted more aggressively
to provocation than did participants in the nonaggres-
sive meaning condition. In a similar experiment, Leyens,
Cisneros, and Hossay (1976) exposed military recruits to
slides containing either weapons or neutral images (e.g.,
animals). Half of the participants (the “decentration”
condition) were told to focus on the aesthetic qualities of
the slides (framing and focus), whereas the other par-
ticipants (control condition) received no special in-
structions. Compared to participants in the control
condition, those in the decentration condition later be-
haved less aggressively following exposure to weapon
slides. This research suggests that experimental manip-
ulations can change the meaning and therefore the ef-
fects of aggressive stimuli. Our research was designed to
test whether pre-existing individual differences in
knowledge structures about aggressive stimuli have
similar effects on the interpretation of weapon stimuli
and on the likelihood that such stimuli will evoke ag-
gressive behavior.

The weapons priming effect according to the GAM

The GAM identifies knowledge structure differences
as potentially important moderators of aggressive re-
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Fig. 1. The General Aggression Model (adapted from Anderson &
Bushman, 2002).

sponses to many kinds of environmental events (e.g.,
Anderson & Bushman, 2002; Anderson & Huesmann,
2003). A version of the GAM is presented in Fig. 1.
According to the GAM, variables that produce aggres-
sive behavior do so by activating aggression-related
cognitions, producing anger-related affect, and/or in-
creasing arousal. Individual differences of several types
(e.g., knowledge structures, levels of trait hostility) in-
fluence the interpretation of situational variables (e.g.,
the presence of guns) related to aggression. The com-
bination of these factors influences one or more of three
major routes to aggression, including the accessibility of
aggressive thoughts, the experience of affect, or arousal.
The interaction among these aspects of the internal state
influences appraisal and decision processes (e.g., inter-
pretations of intent to harm) that ultimately determine
whether or to what extent an aggressive response will
occur. In the context of our research, individual
knowledge structure differences should influence the
extent to which aggressive thoughts and/or negative af-
fect become accessible in the presence of gun cues, which
should determine the level of aggressive behavior that
people display.

Experiment 1
Overview and hypotheses

Our first experiment was designed to determine
whether hunters have different knowledge structures
than nonhunters about guns. Our primary hypothesis
was that hunters would have greater and more specific
knowledge about all types of guns. Specifically, hunters
would be better able to distinguish guns intended for
sport from those intended for human aggression. We
also expected hunters to associate hunting guns with
positively valenced constructs in memory, and to de-
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scribe hunting guns more positively than nonhunters
describe them. Support for these hypotheses would
provide evidence that hunters and nonhunters have
different knowledge structures about guns, suggesting
that weapons priming effects could differ for hunters and
nonhunters.

Method

Participants

Fifty-eight undergraduate men from introductory
psychology classes at a large Midwestern university
participated in partial fulfillment of course require-
ments. Because few female undergraduates (approxi-
mately 3% of those responding) had prior experience
with hunting or target shooting, we were unable to re-
cruit a sufficiently large sample of women for this ex-
periment, or any of our experiments. Participants were
recruited by telephone, based on their responses to an
Activities Questionnaire completed during a mass test-
ing session earlier in the semester. This questionnaire
assessed the respondents’ prior experience with several
activities and hobbies (e.g., sports, clubs, etc.), including
two involving guns (hunting and target shooting). Spe-
cifically, respondents were asked to circle any and all
activities, among a list of approximately two dozen ac-
tivities, in which they had ever taken part on a regular
basis. From their responses, participants were classified
as either hunters (who marked hunting or hunting and
target shooting) or nonhunters (who marked neither
hunting nor target shooting). Several weeks after com-
pleting this questionnaire, potential participants were
telephoned by a research assistant (unaware of their
hunter status) and asked to take part in an experiment
related to photograph descriptions. We did not mention
the specific reason (their hunter status) for their re-
cruitment. Thirty-three participants were classified as
hunters.

Materials

Color photographs of 6 hunting guns and 6 assault
guns, along with 6 photographs of flowers, were
prepared. Hunting guns included both shotguns and
long-range rifles. These were classified according to
characteristics typical of sport guns, such as wood-grain
stocks, scopes and/or bolt action chambers, and long
barrels. Assault guns included both handguns and as-
sault rifles (semi-automatic and fully automatic “ma-
chine guns’). Assault guns differ in appearance from
hunting guns in several ways, including black or gray
coloration, short barrels, and large ammunition maga-
zines or “‘clips.” The photographs were printed (in col-
or) on standard white paper and divided among 12
binders. Each 3-ring binder contained a photograph of
an assault gun, a photograph of a hunting gun, and 2
flower photographs (to serve as fillers), each on separate

pages. In each binder, a gun photograph (either an as-
sault gun or a hunting gun) always appeared first and
last. The flower photographs were in the middle, to
minimize direct comparisons between the two gun
photographs—such comparisons might have influenced
participants’ responses. Whether an assault gun photo-
graph or hunting gun photograph appeared first was
counterbalanced. On the binder page following each
photograph was an open-ended questionnaire that
asked participants to (a) write as much as they knew
about the object on the preceding page, in as much de-
tail as possible, and (b) list in descending order the ways
in which that object is typically used. Participants were
allowed to look back at the photograph when answering
these questions, but they were asked not to return to
previous photographs or questionnaires after complet-
ing each questionnaire. Questionnaire responses pro-
vided measures of the level and specificity of
participants’ knowledge about hunting guns and assault
guns, as well as participants’ affective reactions to such
guns.

Procedure

Upon arrival, all participants read and signed an in-
formed consent form. They were told that they would be
taking part in research on picture recognition, and that
they would be asked to describe several photographs.
They were told that their responses would be used to
select stimuli for future experiments. After their consent
was obtained, participants were led to small cubicles,
each containing one of the (randomly selected) photo-
graph binders. Participants were instructed to look at
the first photograph, then turn the page and respond to
the questions, and then to repeat these steps for the re-
maining photographs. After completing these tasks,
participants were debriefed and dismissed. None of the
participants expressed any suspicion about our research,
nor could they guess our hypotheses. Experimental
sessions lasted approximately 30 min.

Results and discussion

Data coding

Two independent raters, both unaware of the hunter
status of each participant (but not unaware of our hy-
potheses), coded the open-ended questionnaire re-
sponses to the gun photographs. Responses were coded
for four dependent variables of interest. First, the af-
fective tone (valence) of a participant’s description of
each photograph was judged using a 5-point scale
ranging from -2 (extremely negative) to +2 (extremely
positive), with a rating of “0” indicating neutral tone.
Second, the number of details listed about each photo-
graph was counted. This measure indicated the partici-
pant’s general level of knowledge about guns. Third, the
raters coded whether a participant correctly identified
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the type of gun (hunting or assault) shown in the pho-
tograph. A participant was given a score of “1” if he
correctly identified the type of gun, or a score of “0” if
he did not identify it or identified it incorrectly. Finally,
a participant’s rank-ordered list of potential uses for
each gun was coded into 1 of 7 categories, according to
the level of aggression those wuses represented
(1 =hunting, 2 =recreation, 3 =nonaggressive display,
4 =aggressive display, 5=self-defense, 6 =assault not
resulting in death, 7=murder/war). We were interested
in the aggressiveness of the use that was listed first. In-
ter-rater agreement was excellent (intraclass correlations
of .90 and .93, ps < .01, were found for the first and
second variables, respectively, and Cohen’s x values of
1.00 and .88, ps < .01, were found for the third and
fourth variables, respectively). Discrepant ratings were
changed following consultation between the raters.

Data analyses

For each dependent variable other than gun type
identification, coded responses were analyzed in sepa-
rate 2 (Hunter Status: hunters, nonhunters) x 2 (Order
of Stimulus Presentation) x 2 (Type of Gun: hunting
guns, assault guns) mixed ANOVAs, with the last factor
varying within participants.! For analyzing whether or
not participants accurately identified hunting and as-
sault guns, a repeated measures modeling procedure for
categorical data related coded responses to the partici-
pants’ hunter status and the type of gun being classified.
Specifically, the CATMOD procedure (SAS Institute,
1990) was used, with type of gun and order of stimulus
presentation as repeated factors. Although there were 58
participants in the experiment, some analyses involved
fewer cases because of missing data.

The ANOVA on the valence of participants’ gun de-
scriptions yielded a main effect for Hunter Status,
F(1,54) =9.39, p < .01. Hunters viewed guns less nega-
tively (M = —.03, SD = .40) than did nonhunters (M =
—.50, SD = .67). This main effect was qualified by a
Hunter Status x Type of Gun interaction, F(1,54) =

! Some researchers argue that analyses of variance are inappropri-
ate for rank data and that nonparametric analyses should be done
instead (see Stevens, 1951). Computer simulations have shown,
however, that these two kinds of analyses produce equivalent results
for such data (e.g., Baker, Hardyck, & Petrinovich, 1966; Zimmerman
& Zumbo, 1993). Nevertheless, we also analyzed the ““uses” data using
a Wilcoxon rank sum test, which tests for differences between groups in
the location of scores. Specifically, we first computed the difference
between the ranks of the uses listed for hunting guns and assault guns
given by hunters and nonhunters, then summed those difference scores
(within each group), and finally subjected these sums to a Wilcoxon
test. The test of whether the summed ranks were significantly different
is functionally equivalent to a test of the Hunter Status x Type of Gun
Prime interaction. As predicted, the analysis produced a significant z
score (¢ approximation=-2.60, p < .01, one-tailed), indicating that
the difference in uses for hunting and assault guns was larger for
hunters than for nonhunters.

11.63, p < .01. Hunters described hunting guns more fa-
vorably (M = .15, SD = .44) than did nonhunters (M =
—.68, SD = .85), #(56) = 4.82, p < .01, whereas assault
guns were described unfavorably by both hunters (M =
—.24, SD = .61) and nonhunters (M = —.32, SD = .85),
1(56) = .40, p > .60. Interestingly, nonhunters described
hunting guns somewhat less favorably than assault guns,
1(24) =1.80, p < .05 (one-tailed), whereas hunters
described hunting guns more favorably than assault guns,
t(32) = 3.25, p < .01. None of the other main effects
or interactions were significant.

The ANOVA on the number of details that partici-
pants listed about the guns also yielded a main effect for
Hunter Status, F(1,51) = 5.28, p < .05. Hunters listed
more details about both assault guns (M = 2.48, SD =
2.00) and hunting guns (M = 2.54, SD = 1.77) than did
nonhunters (Ms = 1.58, 1.71, SDs = 1.64, 2.05 for as-
sault and hunting guns, respectively). No other main
effects or interactions were significant.

The repeated measures CATMOD on the identifica-
tion of gun types produced a significant main effect of
hunter status, y*(1) =59.49, p <.001. Hunters were
much more accurate at identifying both hunting and
assault guns. Hunters correctly identified both hunting
and assault guns 96% of the time, whereas accurate
classification by nonhunters was slightly below chance
levels (44% for assault guns, 48% for hunting guns). No
other effects were significant in this analysis (y%s < 1).

Finally, the ANOVA on the order of uses for guns
showed a main effect for Hunter Status, F(1,54) = 4.44,
p < .05, a main effect for Type of Gun, F (1, 54) = 174.10,
p < .001, and a Hunter Status x Type of Gun interaction,
F(1,54) = 4.15, p < .05. Hunters and nonhunters both
tended to list aggressive purposes first for assault guns
(Ms = 5.70, 5.80, SDs = 1.93, 1.87, respectively), #(56) =
—.20, p > .80, but nonhunters (M = 2.36, SD =2.19)
were more likely than hunters (M = 1.06, SD = .24) to list
aggressive uses first for hunting guns, #(56) = —3.38,
p < .0l. These results suggest that hunters’ behavioral
scripts for hunting guns are less aggressive in nature than
those of nonhunters. No other effects were significant.

Our findings showed that hunters have different,
more differentiated, and more specific knowledge about
guns than do nonhunters. Hunters are also more posi-
tively disposed toward hunting guns than are nonhun-
ters, suggesting that among hunters, such guns are
linked in memory with nonaggressive, positive experi-
ences (Berkowitz, 1993). These links may form for sev-
eral reasons. Images of hunting guns may evoke
memories of pleasurable times spent with family and
friends. And before they can obtain a hunting license,
young hunters are required by law to undergo a struc-
tured educational program to learn gun safety. Thus,
they may be more aware than other people that firearms
can be used safely. Although hunters and nonhunters
both described assault guns in negative terms, as we
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expected, nonhunters described hunting guns even more
negatively, suggesting that hunting guns are associated
with negative affect for them. This suggests that non-
hunters have negative attitudes toward hunting, perhaps
because they object to the killing of animals. Although it
was unexpected, this finding is consistent with the idea
that nonhunters feel negatively about hunting guns be-
cause they have less knowledge about the social benefits
of hunting (e.g., family time spent outdoors). Nonhun-
ters thus have a less differentiated schema about guns.
Experiments 2 and 3 provided more specific tests of how
gun-related knowledge structures are activated in hunt-
ers and nonhunters.

Experiment 2

If the weapons priming effect is based on specific
knowledge structures about weapons, then people with
different knowledge structures should experience differ-
ential construct accessibility following weapon primes.
To test this moderation hypothesis, we conducted an
experiment using a priming, reaction time task similar to
the one used in our previous research (Anderson et al.,
1998). Participants were again classified as hunters or
nonhunters based on their responses to an Activities
Questionnaire completed several weeks prior to the ex-
periment. Participants viewed color images of assault
guns and hunting rifles, along with some neutral, filler
stimuli, all followed by target words. Their task was to
read each target word aloud as soon as they recognized
it. Response times to aggressive and nonaggressive tar-
get words constituted the dependent variable.

Our primary prediction was a 2-way interaction in-
volving the effects of hunter status and type of gun prime
on the accessibility of aggressive thoughts. Experiment 1
showed that hunters were positively disposed towards
hunting guns and negatively disposed towards assault
guns, and that they associated assault guns with hurting
others. Nonhunters, in contrast, were more negatively
disposed towards hunting than assault guns, and al-
though they associated assault guns with aggression to a
greater extent than hunting guns, they also associated
hunting guns more strongly with aggression than did
hunters. Furthermore, both the affective valence and the
primary use of guns measures in Experiment 1 yielded
significant 2-way interactions. For Experiment 2, we
thus predicted that assault guns would prime more ag-
gressive thoughts than hunting guns for hunters, and
that this pattern would be reversed for nonhunters.

Method

Participants
One hundred and eighty-eight male undergraduate
students (102 hunters, 86 nonhunters), enrolled in in-

troductory psychology courses at a large Midwestern
university, participated in partial fulfillment of course
requirements.

Materials and apparatus

The primes were six pictures of assault guns, six
pictures of hunting guns, and six pictures of nature
scenes. The target words, prepared in part from word
lists used in previous experiments (e.g., Anderson et al.,
1998), consisted of 18 aggressive words (e.g., attack,
wound), 18 anti-aggressive words (e.g., comfort, heal),
and 18 control words (e.g., bloom, suggest). For each
participant, one hunting gun, one assault gun, and one
nature scene were paired with each target word in a
randomly determined order, resulting in 162 total trials.
Stimuli were presented on an Apple Macintosh LCIII
computer equipped with a color monitor using Superlab
software. A MacRecorder (microphone) was used as a
voice key to time the word reading task.

Procedure

The procedure closely resembled that used by An-
derson et al. (1998). Participants were greeted by the
experimenter and seated at computer terminals, where
they first read and signed informed consent forms. Next,
the experiment was described to participants as one in-
volving the speed and accuracy of reading in the pres-
ence of various images. Each participant was tested
individually in a separate room.

Each trial consisted of a picture prime (presented for
1250 ms), a blank screen (presented for 500 ms), and a
target word. Participants were instructed to identify the
picture’s category (flower, gun, or mountain) by naming
the category out loud when the picture appeared on the
screen, and then to read the target word aloud as quickly
as possible after it appeared. The target word remained
on the screen until the voice key was triggered by the
participant’s response, after which a 500 ms delay pre-
ceded the next trial. The time between the presentation
of a target word and the participant’s vocal recognition
of that word was the dependent variable. Participants
completed 12 practice trials, followed by 3 blocks of 54
trials each. The computer automatically randomized the
order of the trials within each block. Each testing ses-
sion lasted approximately 30 min. After completing this
task, participants were debriefed and then dismissed. A
number of questions were asked during debriefing to
probe for suspicion, yet none was found, nor could
anyone guess our research hypotheses.

Results and discussion

Data preparation

The reaction time data were first examined for ex-
treme outliers. As in previous research (e.g., Anderson
et al., 1998), we applied upper and lower cut-off values
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to remove data points that were extremely short (less than
250 ms) or extremely long (longer than 1700 ms). This led
to the exclusion of 4% of all data points. Because the
distribution of reaction times remained positively skewed,
a log transformation was applied (see Fazio, 1990; Kirk,
1968; Smith & Lerner, 1986). Finally, we computed two
aggression accessibility scores for each participant, one
for the assault gun prime condition and one for the
hunting gun prime condition. Aggression accessibility
was calculated by subtracting the average reaction time to
aggressive target words from the average reaction time to
anti-aggressive target words. Thus, higher scores indicate
greater accessibility of aggressive thoughts.

Data analyses

We analyzed the aggression accessibility scores using
a 2 (Hunter Status: hunters, nonhunters) x 2 (Type of
Gun Prime: assault guns, hunting guns) mixed ANOVA,
with repeated measures on the second factor.” We ex-
pected nonhunters to have larger aggression accessibility
scores than hunters for hunting gun primes, and hunters
to have larger aggression accessibility scores than non-
hunters for assault gun primes (a Hunter Status x Type
of Gun Prime interaction).

The main effects of Hunter Status and Type of Gun
Prime were both nonsignificant (F's < 1), but the pre-
dicted interaction was statistically significant, F'(1, 185) =
7.20, p < .01. Fig. 2 displays this interaction. Among
hunters, aggressive thoughts were more accessible fol-
lowing assault gun primes than hunting gun primes,
t(104) = 1.76, p < .05 (one-tailed). Among nonhunters,
in contrast, aggressive thoughts were more accessible
following hunting gun primes than assault gun primes,
1(81) =2.35, p < .05.

Experiment 2 demonstrated that people whose expe-
riences with guns differed have different associations in
memory to identical gun stimuli. Specifically, individual
differences in life experiences with hunting create dif-
ferent knowledge structures involving guns, and these
knowledge structures produce significant differences in
the processing of identical visual images of guns.
Hunters were less likely to associate aggressive concepts
with hunting guns than with assault guns, perhaps be-
cause they link hunting guns with pleasurable times
spent with family and friends. Nonhunters, however,
were more likely to associate aggressive concepts with
hunting guns than with assault guns. This pattern is
consistent with the valence results from Experiment 1,
where nonhunters described hunting guns more nega-
tively than assault guns. Taken together, these findings

2 Note that using anti-aggressive and aggressive target word types
as an additional repeated factor in the ANOVA would produce a 3-
way Hunter Status x Type of Gun Prime x Word Type interaction,
with an F value identical to that reported here using the difference
score approach.
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Fig. 2. Aggression accessibility scores as a function of hunter status
and type of gun prime; Experiment 2. For each participant, aggression
accessibility scores were calculated using log-transformed reaction time
data by subtracting the average reaction time to aggressive target
words from the average reaction time to anti-aggressive target words.
Thus, higher scores indicate relatively greater accessibility of aggressive
thoughts.

suggest that hunting guns are associated with more
negative affect than assault guns among nonhunters,
which could tie hunting guns more closely to aggressive
concepts in memory. However, this explanation is
speculative and requires replication.

The 2-way interaction shown in Fig. 2 suggests that a
similar interaction would occur if hunters and nonhun-
ters were exposed to hunting or assault gun primes
during a mildly provoking situation that enabled ag-
gressive behavior. Of course, this assumes that other
factors in the situation, such as strong anger or inhibi-
tion, would not overwhelm the priming effects of gun
images. The General Aggression Model (e.g., Anderson
& Bushman, 2002) suggests that many other variables
and processes could interfere with automatic priming
effects. Experiment 3 was designed to test our individual
differences approach to weapons priming effects by
creating a situation that would minimize the likelihood
of other factors overwhelming those priming effects.

Experiment 3
Overview

In this experiment, participants completed an initial
response time task whose main purpose was to expose
them to one of two types of gun primes (assault guns or
hunting guns). The participants then competed in a
mock reaction time contest, ostensibly with one another,
which provided an opportunity to behave aggressively.
Based on our model and the results of Experiment 2, we
predicted a 2-way interaction in the effects of hunting
experience and type of gun on aggressive behavior. We
expected hunters to behave more aggressively after see-
ing an image of an assault rather than a hunting rifle.
We expected the reverse pattern for nonhunters, based
on the results of the first two experiments.
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Method

Participants

One hundred sixty-nine male undergraduates enrolled
in introductory psychology courses at a large Midwest-
ern university participated in partial fulfillment of
course requirements. Participants first completed a
Sports Participation Inventory (SPI; a modification of
the Activities Questionnaire used in Experiments 1 and
2) during a mass testing session early in the semester.
Unlike the Activities Questionnaire, on which partici-
pants simply circled activities in which they had partic-
ipated, participants were asked on the SPI how often
they had participated in a variety of sporting activities,
using 10-point scales (1 =never, 5=occasionally,
10 =very frequently). Two of the activities listed were
hunting and target shooting. Research assistants (un-
aware of the students’ SPI scores) called potential par-
ticipants several weeks later to schedule individual
laboratory sessions. To ensure that nonhunters in the
sample did not have significant gun experience due to
involvement in target shooting, individuals who scored
both less than 3 on the hunting item and more than 3 on
the target-shooting item were excluded from the pool.

Design

The same 2 (Hunter Status: hunters versus nonhun-
ters) x 2 (Type of Gun Prime: assault guns versus
hunting guns) design used in Experiment 2 was used
again. Participants who scored 3 or higher on the SPI
hunting item were classified as hunters.’

Materials

Verbal reaction time task. Participants were shown eight
object images (one at a time) on a color monitor. These
images were: (1) light bulb, (2) baseball, (3) scissors, (4)
wall clock, (5) globe, (6) phone, (7) paintbrush, and (8)
gun. A MacRecorder microphone was used as a voice
key to time verbal responses. It also triggered changes in
the screen images. On each of the eight trials, partici-
pants first identified the object aloud as quickly as
possible. Their voice triggered the computer to present a
new screen containing the same object. They had to state
aloud the main purpose of that object and then press the
spacebar. A new image was then presented and the next
trial began. On the first seven trials, all participants
viewed identical images (as listed previously). On the
eighth trial, participants were randomly assigned to view
either an assault gun or a hunting gun (chosen from the
pictures used in Experiment 2). After all eight trials

3 Regression analyses, in which hunter status was treated as a
continuous variable, produced a slightly larger F value for the
predicted interaction. For simplicity, we have reported here only the
analyses that treated hunter status as a dichotomous variable.

ended, participants were told to contact the experi-
menter. The final, gun image stayed on the screen and
served as a visual prime during the second part of the
experiment.

Competitive reaction time task. Physical aggression was
assessed using a variation of the Taylor (1967) com-
petitive reaction time task. Previous research has es-
tablished the construct validity of this task (e.g.,
Anderson & Bushman, 1997; Bernstein, Richardson, &
Hammock, 1987; Bushman & Anderson, 1998; Carlson,
Marcus-Newhall, & Miller, 1989; Giancola & Zeichner,
1995), and we have used it successfully in our own re-
search with similar participants (Anderson & Dill, 2000;
Anderson, Anderson, Dorr, DeNeve, & Flanagan, 2000;
Bartholow & Anderson, 2002; Lindsay & Anderson,
2000). Each participant was told that he and his oppo-
nent would have to press a button as quickly as possible
on each of 25 trials in response to tones played over
headphones. Whoever was slower on each trial would
receive a blast of punishing noise on that trial. Prior to
each trial, the participant set the intensity of the noise
that his opponent would receive if he lost the trial. In-
tensity could vary between 60dB (Level 1) and 105dB
(Level 10). A nonaggressive, no-noise setting (Level 0)
was also available. Participants also controlled the du-
ration of the noise by clicking on a “Duration” button
and holding it down for the desired time. A composite of
these noise intensity and duration settings constituted
our measure of physical aggression.

Actually, there was no opponent—a computer con-
trolled wins and losses, as well as the noise intensities
and durations a participant received on his “lose” trials.
The participant lost the first trial and half of the re-
maining 24 trials, in a random pattern. As a suspicion
safeguard, he also lost any trial in which his response
was slower than 750 ms, even if that trial was originally
designated as a “win” trial. The noise settings used by
the “opponent” followed an ambiguous pattern used in
previous research (e.g., Anderson et al., 2000)—three
blasts each of noise intensity levels 2, 3,4, 6, 7, 8, and 9,
and four blasts of intensity level 5, randomly distributed
across the 25 trials. The noise durations set by the
“opponent” ranged from a low of 0.25s to a high of
2.50s. A Power Macintosh computer controlled the
events in the competitive reaction time task and re-
corded the noise intensities and durations (in millisec-
onds) set by each participant.

Procedure

Upon arrival, the participants first read and signed
consent forms. They were then told that our research
examined how well people perform on reaction time
tasks, and that they would complete one such task that
focused on verbal skills and another that focused on
motor/reflex skills. As part of the cover story, partici-
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pants were told that, “Because the best way to accu-
rately measure reflex/motor skills is through a compet-
itive scenario, you will compete against a participant
who is in another room down the hall.” Each partici-
pant was then escorted to a cubicle that contained a desk
with two computers and monitors placed side by side.
Next to the computers was a tape recorder. The exper-
imenter explained both the verbal reaction time task and
the competitive reaction time task, and then left the
participant alone for 5min, supposedly so that the ex-
perimenter could give instructions to the participant’s
opponent. After Smin, the experimenter spoke to the
participant over an intercom and told him to begin the
verbal reaction time task. When that task ended, the last
picture (a hunting or assault rifle) remained on the
computer screen for the remainder of the session. When
the participant told the experimenter that he was ready
for the second task, the experimenter said that his op-
ponent was not yet ready. After a 30-s delay, the par-
ticipant was told that his opponent was ready, and the
competitive reaction time task began. Afterwards, the
experimenter asked the participant several questions to
probe for suspicion. Although some participants were
suspicious (see below), no one could guess our research
hypotheses. Each participant was then debriefed and
dismissed. Experimental sessions lasted for approxi-
mately 30 min.

Results and discussion

Thirteen participants expressed suspicion—they either
did not believe they were competing against another
person or they realized the experiment concerned ag-
gression. They were thus dropped from the sample,
leaving 156 participants (74 hunters, 82 nonhunters).
For each participant, we computed 25 aggression energy
scores, multiplying the noise intensity setting by the
duration setting for each trial on the competitive reac-
tion time task. We then examined the overall distribu-
tion of these scores, identified the 80th percentile, and
defined a “high-energy noise blast™ as one that exceeded
the 80th percentile. Each participant’s final aggressive
behavior score was the number of trials on which he
delivered high-energy noise blasts to his opponent.*

The high-energy noise blast frequencies were ana-
lyzed using a 2 (Hunter Status: hunters, nonhunters) x 2
(Type of Gun Prime: hunting guns, assault guns) mixed
ANOVA, with repeated measures on the second factor.

4 This procedure is essentially the same as that used by Bartholow
and Anderson (2002), except that only noise intensities were investi-
gated in that experiment. Other researchers using similar paradigms
(e.g., Giancola, 2003) also have adopted this approach, because it is a
particularly sensitive measure of aggressive responding. Essentially the
same results were found in our data even when more restrictive
definitions of aggression (e.g., top 15% or top 10%) were used.
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Fig. 3. Aggressive behavior (number of high-energy noise blasts) as a
function of hunter status and type of gun prime; Experiment 3.

As predicted, the Hunter Status x Type of Gun Prime
interaction was significant, F(1,152) = 4.77, p < .05. As
shown in Fig. 3, this interaction mirrored the aggression
accessibility results from Experiment 2 (see Fig. 2).
Hunters aggressed more in the assault gun prime con-
dition than in the hunting gun prime condition,
1(152) = 2.06, p < .05, consistent with our model and
the findings of Experiment 2. Nonhunters were more
aggressive in the hunting gun prime than in the assault
gun prime condition, but this difference was not signif-
icant, #(152) = —1.01, p > .20. Neither the Type of Gun
Prime nor the Hunter Status main effects were signifi-
cant, F's(1,152) = 0.64 and 0.02, respectively, ps > .40.

These findings are highly consistent with the results
from Experiment 2, and with our claim that the acces-
sibility of aggressive thoughts is an important factor in
producing aggressive behavior in the presence of guns.
They lend further support to our predictions (derived
from the GAM) that differential experiences with guns
create different knowledge structures, that these knowl-
edge structures are primed by gun images, and that this
priming can produce aggressive behavior.

General discussion
Overview of main findings

Three experiments tested the hypothesis that differ-
ences in life experiences (hunting versus nonhunting
background) would interact with a situational cue (pic-
tures of hunting versus assault guns) to influence affec-
tive, cognitive, and behavioral responses related to
aggression. This interaction was confirmed for all four
relevant measures—the affective valence of open-ended
descriptions of hunting and assault guns (Experiment 1),
aggressive uses of hunting and assault guns (Experiment
1), the priming of aggressive thoughts (Experiment 2),
and aggressive behavior in the presence of hunting ver-
sus assault gun cues (Experiment 3). The interaction it-
self was based on the assumptions that hunters have
more detailed and accurate knowledge about guns, and
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that hunting for them is associated with positively va-
lenced concepts in memory (e.g., interactions with
family and friends).

One unexpected finding emerged in Experiment 1, but
it was consistent with the results of Experiments 2 and 3
and ultimately with our knowledge structure model.
Specifically, we did not expect nonhunters to generate
more negative descriptions of hunting guns than of as-
sault guns. Whether this negative view of hunting guns
was the result of nonhunters’ negative attitudes towards
hunting, their greater familiarity with hunting guns (e.g.,
via newspaper advertisements or their presence in
sporting goods stores), or some other factor, is unknown
and largely irrelevant to our main theoretical points. Of
greater interest is that in the GAM, an object serves as a
cue to aggression insofar as it is closely linked with ag-
gression-related concepts in memory, regardless of how
those links were established. The pattern of affective and
cognitive results in Experiment 1 also successfully pre-
dicted the aggressive cognition results of Experiment 2
and the aggressive behavior results of Experiment 3,
suggesting that the Experiment 1 pattern was not just an
unusual aberration.

These experiments tested several specific elements of
the GAM. Experiment 1 focused on GAM-related input
variables, establishing that hunting experience affects
knowledge structures relevant to guns. Hunters clearly
understood the relations among key features of guns
(e.g., wood-grain stock and long barrel) and the primary
functions of guns (e.g., sport hunting versus killing
people), much better than did nonhunters. Some evi-
dence of different affective reactions to guns, as specified
in the GAM, also was found in Experiment 1. Experi-
ment 2 showed that the accessibility of hostile cognitions
is jointly influenced by knowledge structure differences
(developed through different personal histories) and
different types of gun stimuli. The aggressive thoughts
results fit well with the gun knowledge results from
Experiment 1. Finally, Experiment 3 results linked the
accessibility of hostile cognition differences to differences
between hunters and nonhunters in aggressive behavior.

Previous work testing the GAM has been less inclu-
sive, typically focusing on one or two aspects of the
model. For example, Anderson et al. (1998) established
that the presence of gun cues increases the accessibility
of aggressive cognitions via automatic priming pro-
cesses, but they did not examine any individual differ-
ences in this effect or its eventual influence on behavior
(see also Anderson, 1997, Anderson et al., 1995; An-
derson, Anderson, & Deuser, 1996). The experiments
described here are among the first to test all three major
components of the GAM (see also Lindsay & Anderson,
2000), and the first to link specific life experiences, in-
dividual differences in related knowledge structures, and
cueing effects based on knowledge structures, all in the
same context. Moreover, the similar patterns of findings

displayed in Figs. 2 and 3 suggest that a similar mech-
anism produced the cognitive and behavioral responses
of participants in these experiments.

In other words, our findings suggest the mediational
process implied in the GAM, namely that the association
between person- and situation-level input variables and
aggressive behavior is driven by the relative accessibility
of aggressive thoughts, and possibly by aggression-re-
lated affect. Unfortunately, our research design did not
allow direct statistical tests of mediation (e.g., see Baron &
Kenny, 1986). In any event, conducting such analyses
would be problematic for us because they assume that all
dependent variables are assessed independently (the
measurement of more proximal variables, such as affec-
tive reactions to gun cues or aggressive thought accessi-
bility, should not interfere with or influence more distal
variables, such as aggressive behavior in the presence of
gun cues). Previous research has shown that this as-
sumption is often violated in research like ours. For ex-
ample, Lindsay and Anderson (2000) used a response
latency task similar to the one used in Experiment 2, and
measured aggressive behaviors in the same participants.
They found that the order in which aggressive cognitions
and behaviors were measured significantly affected the
results, indicating that the measurement of one variable
influenced the measurement of the other. More recent
research on the cognitive and emotional effects of violent
song lyrics has revealed similar order effects (Anderson,
Carnagey, & Eubanks, 2003). This “psychological un-
certainty principle”’ (Lindsay & Anderson, 2000, p. 544) is
akin to the Heisenberg uncertainty principle in quantum
mechanics, which generally states that measuring one
observable quantity increases the uncertainty with which
other quantities can be known, because measurement of
one variable disturbs (i.e., influences the values of) other
related variables. Under these conditions, one must test
for mediation using the alternative procedure of exam-
ining hypothesized mediating variables and the criterion
in separate experiments.

Fortunately, the results of our three experiments
provide a fairly clear picture of the cognitive and affec-
tive processes involved in producing aggressive behav-
ior, as outlined in the GAM. The aggressive behavior
interaction pattern fit the affective and aggressive cog-
nition patterns well. The lowest level of aggression was
displayed by hunters in the hunting gun cue condition,
which is also the condition that produced the most po-
sitive affect and the lowest aggression as a primary use
score (Experiment 1), and the lowest aggressive thoughts
score (Experiment 2). Similarly, hunters responded more
positively to hunting than to assault guns on all three
affective and cognitive measures, and they aggressed
significantly more in the presence of the assault gun cue
than the hunting gun cue. In contrast, nonhunters re-
sponded very negatively to hunting guns (Experiment 1)
and showed higher aggressive thought accessibility
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(Tukey’s HSD p < .05) and more aggressive behavior
(Tukey’s HSD p < .10) in the presence of the hunting
gun than did hunters. Although some of the compari-
sons among cell means in Experiments 2 and 3 did not
reach statistical significance, it is important to note that
the interaction (not individual comparisons) constitutes
the most meaningful test of our hypotheses (see Rosnow
& Rosenthal, 1990). Furthermore, post hoc tests of the
variance explained indicated that the predicted interac-
tion accounted for over 96% of between-groups vari-
ability in the aggressive thought scores (Experiment 2),
and over 90% of between-groups variability in aggres-
sive behavior (Experiment 3). There was no meaningful
residual between-groups variability in either experiment
(Fs < .30, ps > .80).

Broader implications

Our findings have clear implications for social de-
bates about how gun ownership and exposure to media
violence affect aggressive behavior. In a recent newspa-
per interview, U.S. Senator Tom Daschle, who has vo-
ted for handgun purchasing restrictions (e.g., the Brady
Bill), noted that, “Guns are a part of the culture here [in
South Dakota]. A gun is a connection to nature, just like
a fishing rod or running shoes. It’s being out and en-
joying nature in a way we can’t fully appreciate when
you live in a city, where firearms are associated only
with crime” (Kotok, 2001, p. A4). Research like ours
seems consistent with Senator Daschle’s sentiments. For
example, although several studies have shown that
owning a gun is associated with a wide range of deviant
and antisocial behaviors, particularly among young
people (e.g., Callahan & Rivara, 1992), recent research
indicates that such effects do not occur among individ-
uals who own guns for sporting reasons. For example, in
their study of over 6000 middle school students, Cunn-
ingham, Henggeler, Limber, Melton, and Nation (2000)
found that owning a pistol or handgun to gain respect or
frighten others was associated with extremely high levels
of antisocial behavior (e.g., bullying, violence, delin-
quency). But students who owned hunting rifles and
shotguns engaged in little antisocial behavior, at levels
only slightly higher than students who did not own guns
of any kind. Other research has shown that different
socialization factors account for ownership of guns for
sport compared to self-defense (Lizotte & Bordua,
1980). These studies, along with our own research, in-
dicate that hunters have a different understanding of
how guns are used than do other people. This under-
standing translates into different cognitive and behav-
ioral responses in the presence of guns.

Research on how television and movie violence affects
aggression is very clear in showing that such violence
causes immediate increases in aggression and can lead to
the development of aggressive personalities (see Bartho-

low, Dill, Anderson, & Lindsay, 2003; Bushman & An-
derson, 2001; Huesmann & Miller, 1994). Similar findings
are emerging from recent studies on the effects of exposure
to violent video games (e.g., Anderson & Bushman, 2001;
Anderson & Dill, 2000; Bartholow & Anderson, 2002).
Such effects are often claimed to occur because media
violence teaches and rewards aggressive behaviors. But
our results suggest another way in which exposure to vi-
olent media can increase aggressive behavior—by creating
accessible knowledge structures that link certain types of
stimuli (e.g., guns) to aggression-related concepts, in-
cluding retaliation scripts (Anderson et al., 1998).

Limitations and future directions

Some limitations of our research should be noted.
First, although we believe our questionnaire method of
recruiting individuals with different gun experiences was
successful, it is possible that some individuals classified
as nonhunters had significant social experience with
hunting and guns through family or friends. Future
measures could be modified to solicit information about
the hunting activities of respondents’ friends and family
in order to ensure clearer group distinctions. Second, the
fact that we were unable to recruit a sufficient number of
women with hunting experience may limit the general-
izability of our results. Third, the fact that the design of
our experiments did not permit a statistical test of me-
diation could be viewed as limiting the strength of our
claims concerning the causal links posited by the GAM.
Future work should strive to find ways to examine these
links in a single experiment. Finally, our speculations
about the roles of affective versus cognitive variables in
producing aggression in hunters and nonhunters remain
to be directly tested. The knowledge structure differences
that we examined suggest that somewhat different psy-
chological processes may determine aggressive behavior
in the presence of gun cues. Given that hunters’
knowledge structures appear to contain more specific
information about guns overall, and that hunters know
more about the differences between hunting and assault
guns, the behavior of hunters may be more determined
by their cognition. Nonhunters lack specific information
about guns, so they may be influenced more by affective
reactions in the presence of gun cues. This issue should
be examined further in future research.
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