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7Abstract

8Recent acts of extreme violence involving teens and associated links to violent video games have led

9to an increased interest in video game violence. Research suggests that violent video games influence

10aggressive behavior, aggressive affect, aggressive cognition, and physiological arousal. Anderson

11and Bushman [Annu. Rev. Psychol. 53 (2002) 27.] have posited a General Aggression Model (GAM)

12to explain the mechanism behind the link between violent video games and aggressive behavior.

13However, the influence of violent video games as a function of developmental changes across ado-

14loescence has yet to be addressed. The purpose of this review is to integrate the GAM with devel-

15opmental changes that occur across adolescence. D 2002 Elsevier Science Ltd. All rights reserved.

16

171. Introduction

18Since the late 1970s, one of the preferred leisure activities of adolescents has been playing

19video games (i.e., interactive games run on computers or video games consoles; Cesarone,

201998). However, due in part to a rash of school shootings perpetrated by adolescent boys, the

21effects of video games recently have come under scientific, public, and political scrutiny. For

22instance, several of the leading researchers in the field recently testified before a U.S. Senate

23Commerce Committee hearing about the deleterious effects of violent video games on

24children and adolescents (e.g., Anderson, 2000; Funk, 2000). Although links between violent

25video game play and aggression have been found (see Anderson & Bushman, 2001; Dill &

26Dill, 1998; Griffiths, 1999), the vast majority of research has focused on children or late
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27adolescents (i.e., college students). In fact, few studies have assessed the influence of violent

28video games on aggression during the age periods (i.e., early and middle adolescence)

29associated with school shootings, and none of these studies assessed the influence of violent

30video games from a developmental perspective. Given that the incidence of aggressive

31behavior varies across adolescence (Lindeman, Harakka, & Keltikangas-Jaervinen, 1997;

32Loeber & Stouthamer-Loeber, 1998; Steinberg, 2001), a developmental perspective is crucial

33to the understanding of the influence of video game violence on adolescent aggression. It may

34be that adolescents are more vulnerable to the effects of violent video games during certain

35developmental periods of adolescence than others. Additionally, the developmental notion of

36individual differences suggests that only certain adolescents (i.e., those with the greatest

37number of risk factors) may be susceptible to the negative consequences associated with

38playing violent video games. These issues will be addressed in later sections of this article.

39

401.1. Consequences of violent video games as a function of development: current research

41Over the past two decades, more than 20 studies have assessed the relationship between

42violent video game play and aggression during the adolescent period (including late-

43adolescent college students). Both correlational (e.g., Fling et al., 1992; Griffiths & Hunt,

441995) and experimental (e.g., Anderson & Dill, 2000; Ballard & Lineberger, 1999) studies

45offer support for a connection between exposure to violent video games and aggressive

46behavior. For instance, Fling et al. (1992) found a positive association between video game

47play and self- and teacher-reported aggression in a group of 11- to 17-year-olds. Anderson

48and Dill (2000) demonstrated a link between playing violent video games and laboratory

49aggression in college students. Lynch, Gentile, Olson, and van Brederode (2001), in an

50assessment of eighth and ninth graders, identified significant associations between violent

51video game play and aggressive attitudes and behavior.

52Given that the primary purpose of this review is to integrate aggression theory, video game

53research, and adolescent development, only those articles specifically relevant to this task will

54be discussed in detail. To help integrate theory, research, and development, without having to

55reevaluate the research on a study-by-study basis, summaries, and conclusions reported in

56other review articles will be used. Readers interested in study-by-study critiques of the video

57game literature should read one of the following articles: Bensley and Van Eenwyk (2001),

58Dill and Dill (1998), or Griffiths (1999).

59Most studies assessing the influence of violent video games on aggression have assessed

60part, but not all, of the adolescent age range (i.e., early, middle, and late). For instance, Colwel

61and Payne (2000) assessed 12- to 14-year-olds, Lynch et al. (2001) assessed eighth and ninth

62graders, and van Schie andWiegman (1997) sampled seventh and eighth graders (see Griffiths,

631999, for additional studies and associated age ranges). Other studies have assessed samples

64containing late adolescents (i.e., college students; Anderson & Dill, 2000; Ballard & Line-

65berger, 1999). In addition, several studies have assessed adolescents collapsed across a 5- to

667-year age span (e.g., Fling et al., 1992; Gibb, Bailey, Lambirth, &Wilson, 1983; Lynch, 1994).

67However, no research has addressed the consequences of violent video game play across

68adolescence from a developmental perspective.

S.J. Kirsh / Aggression and Violent Behavior 7 (2002) 1–132
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69

701.2. Theories of aggression and violent video games

71Theoretical explanations for the link between exposure to violent video games and

72aggression have been posited using several classic theories of aggression. For instance, when

73applied to video game violence, Bandura’s (1986) social learning theory hypothesizes that

74exposure to video game violence would evoke behavioral mimicry, reinforce already existing

75aggressive habits, and increase internal arousal. In turn, this internal arousal could be in-

76terpreted as anger, which increases the likelihood of aggression. Playing violent video games,

77according to Berkowitz’s (1984) cognitive neoassociation model of aggression, should create

78and/or activate networks of aggressive thoughts, feelings, memories, and beliefs. An additional

79explanation for the link between violent video game play and aggressive behavior comes from

80the literature on social information processing in aggressive children. Dodge (1980) contends

81that aggressive children act aggressively, in part, due to a hostile attributional bias. That is,

82when exposed to a frustrating social stimulus (e.g., being bumped into a puddle), a hostile

83attributional bias results in cue distortion, which leads aggressive children to interpret the

84stimulus as an aggressive cue and respond aggressively (Dodge & Frame, 1982). Social ex-

85periences, such as violent video game play, may lead to the formation of a hostile attributional

86bias. For instance, Kirsh (1998) induced a hostile attributional bias in third and fourth grade

87children through violent video game play.

88More recently, Anderson and Bushman’s (2002) General Aggression Model (GAM) has

89been developed, in part, to account for the effects of violent video games on aggressive

90behavior. The GAM, described in more detail below, is compatible with theories proposed

91by Bandura (1986), Berkowitz (1984), and Dodge (1980). Although the GAM has re-

92ceived empirical support (Anderson & Bushman, 2001; Lynch et al., 2001), additional

93research is necessary to validate the interactive nature of the various GAM components as

94well as establish the ability of the GAM to predict aggressive behavior. Furthermore, the

95GAM has yet to be integrated with the developmental issues surrounding aggressive be-

96havior during adolescence.

97The present article is organized as follows. Sections 2 and 3 describe the nature of ad-

98olescent video game play and development of aggressive behavior during adolescence,

99respectively. A review of biological and psychosocial causes of adolescent aggressive be-

100havior follows. Section 5 discusses violent video game play as a function of developmental

101changes in adolescent aggression. Section 6 describes the GAM in detail. Next, the importance

102of a developmental approach to the assessment violent video games is addressed. Finally, the

103notions of aggression as a multivariate construct and risk assessment are introduced and

104discussed in terms of video game research.

1052. Video game play across adolescence

106Across adolescence, video game play is associated with gender and age. Recently, Roberts,

107Foehr, Rideout, and Brodie (1999) found that older children and adolescents (8- to 18-year-

108olds) play video games, on average, between 1.2 and 7.5 hours per week. According to Dill

S.J. Kirsh / Aggression and Violent Behavior 7 (2002) 1–13 3
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109and Dill (1998), although adolescent boys play video games for more hours than adolescent

110girls, both male and female adolescents play video games on a regular basis. Similarly, Funk

111and Buchman (1996) found that early-adolescent boys play video games nearly twice as

112much as early-adolescent girls; Roberts et al. found the same pattern and showed that it

113persisted throughout adolescence. However, Roberts et al. also found that the amount of

114video game play, regardless of gender, decreases with age. Specifically, whereas early-

115adolescent boys (8 to 13 years of age) play video games approximately 7.5 hours per week,

116boys in middle to late adolescence play video games 3.5 hours per week. For girls, although

117the amount of video game play was far less than boys, a similar developmental pattern

118emerged. Whereas early-adolescent girls played video games 3.15 hours per week, middle-

119and late-adolescent girls played video games 1.2 hours per week (Roberts et al., 1999). To

120summarize adolescent video game play, boys play video games more than girls and early

121adolescents play video games more than middle and late adolescents.

122Griffiths (1999) identified nine different types of video games: sport simulations (e.g., golf,

123baseball), racers (e.g., motor sports), adventures (e.g., fantasy rescue), puzzlers (e.g.,

124brainteasers), platformers (e.g., jump to and from platforms), platform blasters (e.g., plat-

125former with shooting), beat ’em ups (e.g., games with punching and kicking), shoot ’em ups

126(e.g., shooting and killing with weapons), and weird games (i.e., games that do not fit other

127categories). Although not all video games contain violence, research by Funk and Buchman

128(1996) suggests that adolescent boys and girls both prefer violent video games. These

129findings are supported by the dominance of violent video games being sold to adolescents.

130Dietz (1998) found that 80% of the most popular video games on the market today are violent

131in nature. There is also a trend toward greater realism: the schematic, cartoonish video games

132of the 1970s and 1980s have gradually become more realistic, so that many games now depict

133graphic gore in addition to violence (Dill & Dill, 1998).

1343. Aggressive behavior across adolescence

135The pattern of video game play across adolescence mirrors the development of aggressive

136behavior across adolescence. For instance, Lindeman et al. (1997) assessed 11-, 14-, and

13717-year-olds responses to hypothetical interpersonal conflict situations involving two different

138types of aggression. The first conflict situation assessed direct aggression (i.e., mean teasing)

139and the second conflict situation assessed indirect aggression (i.e., spreading rumors). Con-

140sistent with gender differences in real-life aggression (Leschied, Cummings, Van Brunschot,

141Cunningham, & Saunders, 2000), Lindeman et al. (1997) found that aggressive responding to

142hypothetical conflict scenarios was more frequently seen in males than in females. However,

143both males and females showed curvilinear patterns for both types of aggression. The amount

144of aggressive responding increased from 11 to 14 years of age and decreased from 14 to

14517 years of age. Additional research has shown that actual physical aggression (e.g., fighting)

146peaks between 13 and 15 years of age and then decreases as individuals enter late adolescence

147(Loeber & Stouthamer-Loeber, 1998). Interestingly, parent–teen conflict and sibling conflict

148both appear to peak during early adolescence as well (Steinberg, 2001).

S.J. Kirsh / Aggression and Violent Behavior 7 (2002) 1–134
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1494. Correlates of aggressive behavior in early adolescence

150

1514.1. Psychosocial correlates

152The increase in aggressive behavior and conflicts in early adolescence appears to be related

153to the variety of new social and emotional challenges that arise during early adolescence. For

154instance, early adolescents must adjust to rapid physical growth and maturation and increasing

155sexual feelings. In addition, early adolescents are faced with increasing cognitive and socio-

156emotional challenges at school and changes in the emotional, social, and psychological

157relationships with their parents and peers (Steinberg, 2001). Although most adolescents cope

158well with these challenges, early adolescence is also a time of increased negative emotions and

159depression (Steinberg, 2001). One possibility for the increased aggressive behavior and

160conflict during early adolescence is that the increase in negative affect and depression

161increases the likelihood of responding to a variety of provocation situations with aggression.

162In fact, research has demonstrated that individuals who are depressed (Quiggle, Garber, Panak,

163& Dodge, 1992) or are high in trait anger (Kirsh & Olczak, 2000) interpret ambiguous

164provocation situations (i.e., an individual gets hurt, but the intent of the provocateur may be

165either benign or malevolent) as stemming from hostile intent. Research on mood congruent

166memory suggests that individuals with a negative mood are more likely to remember

167negatively valenced information better than other emotionally valenced information (Fiedler,

168Nickel, Muehlfriedel, & Unkelbach, 2001). Furthermore, recent research suggests that early

169adolescents have more difficulty recognizing facial expressions of emotions than do late

170adolescents (Yurgelun-Todd, 1998). These misidentifications of emotions may make the

171context surrounding emotionally laden situations unclear, resulting in miscommunication and

172conflict. Together, these findings suggest that the increase in negative affect and depression

173associated with early adolescence may result in an increase in negatively biased social

174information processing. In turn, this negative bias could increase the likelihood of acting

175aggressively in certain situations.

176

1774.2. Biological correlates

178Apart from psychosocial factors, biological changes during early adolescence, both

179hormonal and cortical, may influence the aforementioned increase in aggressive behavior.

180During early adolescence, there is an increase in adrenal hormones (adrenarche) and gonadal

181hormones (gonadarche). Spear (2000) suggests that adrenarche is a contributing factor to

182adjustment and behavior problems. Furthermore, gonadarche is positively (albeit weakly)

183correlated with aggressive behavior. In support of this connection, experimental studies have

184shown that after gonadal steroids are given to hormonally deficient adolescents, increases in

185physical aggression and aggressive impulses follow. However, gonadal steroids appear to

186account for only a small proportion of the variance for behavior during normative ado-

187lescence (see Spear, 2000, for review).

188Additional research has indicated that structural changes occur in the brain during

189adolescence. According to Spear (2000), between 7 and 16 years of age, adolescents lose

S.J. Kirsh / Aggression and Violent Behavior 7 (2002) 1–13 5
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190one-half of their prepubertal neocortical synapses (at a rate of 30,000 synapses per second).

191Although the resulting impact of synaptic pruning on adolescent functioning is not well

192known, Brownlee (1999) suggest that pruning enhances the efficiency of prefrontal cortical

193processing. In early adolescence, prior to pruning, excessive synapse connections may limit

194the prefrontal cortex’s ability to efficiently process and evaluate situations, in turn reducing

195early adolescents’ ability to make sound judgments. Thus, it is possible that higher levels of

196aggressive behavior during early adolescence are in part due to biologically driven limitations

197in rational thought and evaluation of consequences.

198Functional magnetic resonance imaging (fMRI) suggests that the brains of early and late

199adolescents may function differently. Using fMRI technology, Yurgelun-Todd (1998)

200observed the brains of 10- to 18-year-olds while they were viewing emotionally laden

201pictures. Yurgelun-Todd found that during picture viewing both the limbic system (emotional

202responses) and the prefrontal cortex (center for higher thinking) of late adolescents became

203activated. In contrast, for early adolescents, emotionally laden drawings were processed

204primarily with the limbic system. It may be that early adolescents are responding to

205emotionally laden situations with less prefrontal cortical activity, and thus are proportionally

206more emotion-driven than older individuals.

207Of note, testosterone (a gonadal hormone) has been associated with an increase in the size

208of at least one limbic structure (amygdala), which is the part of the limbic system primarily

209responsible for fear and anger. Furthermore, this increase appears to be greater for boys then

210girls (Brownlee, 1999). It is possible that one reason adolescent boys are more overtly

211aggressive than adolescent girls (Parke & Slaby, 1983) is due to structural differences in the

212limbic system.

213In summary, excess synapses during early adolescence, the impact of adrenarche and

214gonadarche, and the primacy of the limbic system over the neocortex in emotionally laden

215situations may lead to the increased aggression of early adolescence (more so for boys than

216girls) in negatively valenced emotion-related contexts. In contrast, by late adolescence,

217synaptic pruning and increased neocortical processing of emotionally laden situations may

218allow the adolescent to become more rational in negative emotion-inducing situations and

219choose alternative paths to aggression.

2205. Violent video game play as a function of development

221Adolescents play video games with the greatest frequency during the developmental period

222during which they respond to provocation situations with the greatest frequency of

223aggression. The question as to why violent video game play and developmental changes in

224adolescent aggression correspond is intriguing. One possibility is that as adolescents become

225more aggressive, they become more attracted to activities that involve aggression. Previous

226research supports this contention. For instance, highly aggressive boys have been shown to

227prefer violent media (e.g., toys, video games, television) more than less aggressive boys (see

228Goldstein, 1998). It follows that as psychosocial and biological factors trigger adolescents’

229aggressive tendencies, adolescents should become drawn to more violent activities. Later,

S.J. Kirsh / Aggression and Violent Behavior 7 (2002) 1–136
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230developmental changes resulting in a decrease in aggressive behavior may lead to decreases

231in preference for aggressive activities, such as video games. A second possibility is that

232because video game play is action-oriented, it creates a high level of arousal. According to

233Goldstein (1998), individuals who have a high need for sensation or arousal are attracted to

234violent imagery. In support of this contention, McCauley (1998) suggests that individuals

235who are high in sensation seeking find violence in television and film more appealing than do

236their low sensation-seeking counterparts. Recent research by Lynch (1999) has shown that,

237following violent video game play, individuals high in trait hostility show greater increases in

238epinephrine than individuals low in trait hostility. Additional research has shown that

239increases in heart rate and blood pressure accompany violent video game play (Anderson

240& Bushman, 2001). Thus, research indicates that violent video games result in an increase in

241physiological arousal. Early adolescence is a time of increased risk taking and novelty

242seeking. Spear (2000) suggests that adolescents may be less affected by moderate stimuli than

243children or adults. Consequently, adolescents may seek out sensation-producing activities,

244such as video game play, for rewarding experiences. Thus, violent video game play may be an

245attempt to provide the adolescent with acceptable levels of arousal. However, more research

246is necessary to determine the exact reasons why early adolescents are more attracted to violent

247video games than middle or late adolescents.

2486. Consequences of violent video games as a function of development: GAM

249Regardless of the reasons why adolescents play violent video games, consequences of such

250play have been shown to negatively impact social and emotional functioning in children,

251adolescents, and young adults (Bushman & Anderson, 2001). To explain how violent video

252games influence aggressive behavior, Anderson and Bushman (2002) have posited the GAM.

253Of note, this model can be used to explain both the development of aggression across

254adolescence and individual differences in susceptibility to the influence of violent video

255games. According to the GAM, personological variables (e.g., trait hostility, attitudes toward

256violence) and situational variables (e.g., exposure to real-world or media violence) interact to

257influence an individual’s present internal state. Within an individual’s internal state,

258cognitions (e.g., aggressive scripts, hostile thoughts), affects (e.g., hostile feelings), and

259arousals (e.g., heart rate, blood pressure) influence one another. For example, hostile thoughts

260(a cognition) can increase hostile feelings (an affect). Subsequently, cognitions, affects, and

261arousal interact to influence an individual’s interpretation of an aggressive act (e.g., harm-

262doer has hostile or benign intent). Once an interpretation has been made (i.e., harm-doer had

263benign or malevolent intent), decision-making processes (e.g., aggress, ignore) occur.

264According to the GAM, violent video games influence aggressive behavior through short-

265and long-term effects. In the short term, violent video games function as a situational variable,

266resulting in an increase in aggressive cognitions, affects, and arousal. Anderson and Bushman

267(2001) have recently produced a meta-analytic review that provides empirical support for the

268contention that violent video games lead to aggressive behavior (r + = .19), aggressive

269cognitions (r + = .27), hostile affects (r + = .18), and increased physiological arousal

S.J. Kirsh / Aggression and Violent Behavior 7 (2002) 1–13 7
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270(r + = .22). In the long term, violent video games are hypothesized to influence aggressive

271behavior by promoting aggressive beliefs and attitudes and creating aggressive schema,

272aggressive behavioral scripts, and aggressive expectations, as well as desensitizing individ-

273uals to aggression. In turn, these factors bias an individual’s personality toward aggression. At

274this time, there are no longitudinal data to support the long-term effects of exposure to video

275game violence. However, Anderson and Bushman believe that given the similarities between

276video game violence and television violence and the fact that long-term exposure to television

277violence is significantly associated with increased aggressive behavior (Strasburger, 1995),

278the long-term impact of violent video games should correspond to GAM predictions.

2797. The importance of a developmental approach to understanding the influence of violent

280video games

281Violent video games negatively influence socio-emotional functioning during the adoles-

282cent period (Anderson & Bushman, 2001). However, given that biological and psychosocial

283changes occur during adolescence, exposure to violent video games should differentially

284affect the processes operating within the GAM across adolescence. By the time children reach

285adolescence, personological and internal state components of the GAM, such as cognition,

286affects, and arousal, are already in place. However, between early and later adolescence, these

287variables will continue to develop and be influenced by current environments. The general

288increase in aggression that accompanies early adolescence (Lindeman et al., 1997; Loeber &

289Stouthamer-Loeber, 1998; Steinberg, 2001) should affect the internal state variables of the

290GAM by reinforcing and increasing aggressive cognitions, aggressive affects, and arousal.

291Exposure to violent video should further affect the aggressive nature of the adolescent by

292creating and/or reinforcing aggressive cognitions and scripts, by creating and/or reinforcing

293hostile affects, and by increasing aggression-related arousal. According to the GAM, cog-

294nitions, affects, and arousals directly influence one another. Thus, the increases in physio-

295logical arousal (Lynch et al., 2001), aggressive cognitions, and hostile affects (Anderson &

296Bushman, 2001) that follow violent video game play should interact with one another to

297negatively bias internal state variables. Although the effects of violent video game play

298impact early, middle, and late adolescents, the influence of violent video games should be

299more pronounced in early adolescence than in middle and late adolescence. The heightened

300physiological arousal experienced by early adolescents (Spear, 2000) should interact with

301internal state arousal caused by violent video games to create a cumulative level of internal

302state arousal that is higher than in middle and late adolescence, resulting in more aggres-

303sive behavior.

304The decision-making processes of GAM may also function differently across adolescence.

305Cognitive deficiencies may result in more aggressive responding in early adolescence than in

306middle and late adolescence. Early adolescents should act impulsively and with little

307cognitive evaluation during emotionally laden (e.g., stressful) situations. This effect should

308be heightened following violent video game play since the aggressive nature of video games

309should result in increased internal state arousal (e.g., limbic system activity and adrenal

S.J. Kirsh / Aggression and Violent Behavior 7 (2002) 1–138
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310hormone release). In contrast, as individuals enter late adolescence, the decision-making

311portion of GAM will become more rational and evaluative. Thus, even if a state of heightened

312arousal accompanied by hostile cognitions and affects occurs following violent video game

313play, late adolescents should be less likely than early adolescents to act aggressively due to

314late adolescents’ increased cognitive ability and relatively lower levels of limbic system

315activity and adrenal hormones. However, even if violent video games affect early, middle, and

316late adolescents’ internal state variables (i.e., cognition, affect, and arousal) similarly, early

317adolescents should experience a greater increase in aggressive behavior than older adolescent

318because of impulsive behavior and poor decision-making processes.

3198. Viewing aggression as a multivariate construct: GAM and violent video games

320A variety of factors have been shown to contribute to aggressive behavior across

321adolescence. Gender, family (e.g., low parental involvement, verbal, and physical aggres-

322sion), peer (e.g., aggressive or nonaggressive, popularity), school (e.g., achievement, dropout

323status), and personality (e.g., self-esteem, trait hostility) factors have all been linked to

324aggression (Leschied et al., 2000). For instance, Viemero (1996) found a positive correlation

325between parental rejection and peer-nominated aggression. Ellickson, Saner, and McGuigan

326(1997) linked low academic orientation and dropping out of school with violent behavior.

327Research also indicates that peers of both adolescent boys (Dishion, Andrews, & Crosby,

3281995) and girls (Harris, 1994) tend to encourage and reinforce aggressive behavior.

329Furthermore, the potential influence of peers, parents, and school may vary across adoles-

330cence. For instance, conformity to antisocial peer pressure increases throughout early

331adolescence, peaking around age 15 (Berndt, 1979).

332Like video game play, peer, family, and school factors are considered situational factors in

333the GAM. Although many factors contribute to aggressive behavior across adolescence, when

334assessing the impact of video game violence on aggression, the most frequently assessed

335factors (other than violent video games) are gender and personality. Although physical

336aggression (e.g., fighting, bullying) and violent crimes (e.g., school shootings) are typically

337perpetrated by adolescent boys (Leschied et al., 2000), the effects of violent video games do

338not consistently vary by gender (see Dill & Dill, 1998, for a review). Similarly, research

339assessing the influence of video game violence as a function of personality has contradictory

340findings. For instance, whereas some studies find greater effects of video game violence on

341aggression for individuals high in trait hostility (e.g., Study 1, Anderson and Dill, 2000),

342other studies find no moderator effects for trait hostility and video game violence (e.g.,

343Study 2, Anderson & Dill, 2000; Lynch et al., 2001). However, as Lynch et al. (2001)

344contend, few studies have adequately addressed personality and video game moderator issues.

345One possibility for the inconsistent moderator effects involving violent video games,

346gender, and personality is that other situational factors associated with aggression during

347adolescence (e.g., peers and family factors) were not assessed. Given that aggression is a

348multivariate construct, a multivariate assessment of the major personological (e.g., hostility,

349impulsivity) and situational factors (e.g., peers, parents, school) that contribute to aggression

S.J. Kirsh / Aggression and Violent Behavior 7 (2002) 1–13 9
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350during adolescence is warranted. Research on television violence suggests that such an

351assessment would be valuable. For instance, Singer et al. (1999) found that a combination of

352exposure to television violence, lack of parental monitoring, and amount of television

353watched best accounted for aggressive behavior in elementary and middle-school children.

354Garbarino (1999) contends that the number of risk factors affecting children and adolescents

355is an important determinant of aggression. Garbarino feels that most children can cope with

356one or two risk factors (e.g., impoverished family, exposure to violence) without increasing

357their aggressive behavior. However, when three or more risk factors are present, aggressive

358behavior is more likely than not. It may be that violent video games primarily impact the

359aggressive behavior of adolescents who have a certain number of risk factors associated with

360aggression (e.g., impulsivity, violent home, low parental involvement, aggressive peer group).

361Adolescents without these risk factors, in contrast, may face little to no risk of increasing their

362aggressive behavior by playing violent video games.

363According to Borum (2000), the construct of ‘‘risk of violence’’ is determined by

364‘‘contextual,’’ ‘‘dynamic,’’ and ‘‘continuous’’ influences. Risk of violence is ‘‘contextual’’ in

365that violent acts occur in particular settings (e.g., school) and under certain circumstances (e.g.,

366peer rejection). The potential for violence changes from day to day, and therefore, the risk of

367violence is ‘‘dynamic.’’ Finally, risk of violence is ‘‘continuous’’ in that the probability of

368violent acts varies along a continuum. Risk assessment moves beyond identifying ‘‘danger-

369ous’’ adolescents. Instead, risk approaches to violence determine the likelihood of an

370adolescent acting violently and the nature of that violence (e.g., physical or verbal assault)

371given certain circumstances (e.g., bumped into) and contexts (surrounded by aggressive peers.

372To better understand the impact of exposure to violent video games on aggressive behavior,

373research needs to move beyond two- and three-factor assessments (e.g., video game violence,

374trait hostility, and gender) and employ a risk factor approach. Aggressive behavior, in its

375various forms (e.g., physical or verbal assault), is the result of the cumulative influence of a

376variety of factors, involving a multitude of contexts. Thus, video game violence research needs

377to reflect the fact that the risk of violent behavior is contextual, dynamic, and continuous.

378Furthermore, it is imperative that developmental issues be considered when assessing the

379influence of violent video games on aggressive behavior. As previously reviewed, research

380has demonstrated that biological (e.g., adrenarche, gonadarche, synaptic pruning) and

381psychosocial (e.g., peers, parents, siblings, school) components of aggression differentially

382impact the adolescent across development: early adolescents appear to be more vulnerable

383than late adolescents. Thus, it may be that the risks associated with violent video games are

384the greatest during early adolescence (the developmental period that adolescents play violent

385video games the most) because, overall, there are more risk factors for aggression during

386early adolescence than during later periods of adolescent development.

3879. Summary

388The issue of whether or not video game violence influences aggression has been addressed

389for over 20 years. Recent acts of extreme violence involving teens and associated links to
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390violent video games have led to an increased interest in video game violence. Anderson and

391Bushman’s (2001) meta-analysis suggests that violent video games, in fact, do influence

392aggressive behavior, aggressive affects, aggressive cognition, and physiological arousal.

393Furthermore, Anderson and Bushman (2002) have posited the GAM to explain the mecha-

394nisms behind the link between violent video games and aggressive behavior. Research by

395Anderson and Bushman (2001) and others (e.g., Lynch et al., 2001) has provided empirical

396support for the GAM. However, the influence of violent video games as a function of devel-

397opmental changes across adolescence has yet to be addressed.

398The biological and psychosocial changes of adolescence are associated with a peak in

399aggressive behavior during early adolescence, the exact period in which violent video game

400play is at its zenith. Applying the GAM to adolescent development, it appears that the effects

401of violent video games should have their greatest impact during early adolescence. Although

402research has assessed video game violence during different developmental periods, currently

403there are not enough studies to evaluate the influence of violent video games across

404development. Thus, more research is necessary to investigate the influence of violent video

405games during different developmental periods of adolescence. Anderson and Bushman

406(2001) contend that violent video games pose a ‘‘public health threat to children and youth.’’

407More research is necessary to determine the periods of adolescent development during which

408video games pose the greatest threat. Furthermore, future research needs to assess the major

409risk factors associated with aggression during adolescence along with violent video games.

410Such an assessment should provide a better understanding of the health threat accompanying

411exposure to violent video games.
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