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Abstract

Research on violent video games suggests that play leads to aggressive behavior. The first longitudinal study of an online violent video game with a control group tested for changes in several aggression measures and for cultivation effects. The findings did not support the assertion that a violent game will cause substantial increases in real-world aggression, but cultivation effects were found. The findings are presented and discussed, along with their implications for research and policy.

Jung-Sook Lee Competition

Once considered a defunct fad of the 1970s and 80s, video games are now a 30-yeard old media phenomenon that has entered the cultural mainstream. No longer considered only children’s toys, video games have become a significant cultural force crossing old demographic boundaries, and are now played in some form or another, online or off, by a majority of Americans (Pew, 2002; State of the Industry Report 2000-2001, 2001). Over 60% of Americans play some form of interactive game on a regular basis, and 32% of the game playing population is now over 35 (State of the Industry Report 2000-2001, 2001). Financially, games have passed the motion picture industry in sales (Williams, 2002).

As with most new media technologies, fears of games’ social and health impacts have followed (Dominick, 1984; Ellis, 1984; Fisher, 1994; Wartella, 1983, 1985). These fears have risen alongside the rise of the Internet and its own corresponding set of concerns (Slater, 2003). Games played online, then, have been a particularly worrying source for many, with politicians, pundits and media outlets focusing on the possible link between online game violence and real-world aggression (Marketing Violence to Children, 2000; Prepared Statement of L. Rowell Huesmann, 1999; Walsh, 2001). The shocking incident at Columbine High School in Littleton, Colorado, served as a flashpoint for these concerns, with many suggesting that games played a significant role in the tragedy (Slatalla, 1999; Taylor, 1999). These concerns have further manifested in a series of legal challenges involving the marketing and sale of games to minors (Anders, 1999; FTC, 2001) and first amendment cases involving arcades (Engle, 2001; Jurkowitz, 2002). Content analyses have shown that games are increasingly violent, even in games labeled “E” as appropriate for everyone (Knowlee et al., 2001; Thompson & Haninger, 2001). One reason for this tend is that the first generation of game players has aged and its tastes and expectations have been more likely to include mature fare (Curtiss, 2002; Pham, 2002; Russo, 2001). These tastes, combined with ever-advancing processing power, have made for a series of leaps in the graphic and photorealistic nature of violent games. 

Drawing from more established research on television and aggression (Bandura, 1994; Berkowitz & Rogers, 1986; L. Huesmann, 1986), the research on video games has explored the links between certain types of games and a series of social ills including aggression and delinquency. However, several recent reviews and meta-analyses of the game research (C. A. Anderson & Bushman, 2001; Dill & Dill, 1998; M. Griffiths, 1999; J. L. Sherry, 2001) suggest that we have limited knowledge of what games do to or for people, and that we have even less understanding about the range of content and how it might affect any of the theorized processes.

The issue is hardly academic—a series of public health, privacy and first amendment issues are at stake, and policy makers and pundits on all sides have used the scarce research as ammunition for their positions. Several gaps in the literature must still be accounted for before reaching any solid conclusions. In this article, we discuss and bridge those gaps in order to construct an analytical framework that will allow us to study a game with a richer understanding of its internal and external contexts. Furthermore, because the field has largely fallen short of demonstrating long-term causal links between game playing and aggression, we also employ the first longitudinal field study of a game.

Prior Research

The research into game violence and aggression is rooted firmly in the more established field of media effects (Funk, 1993), and so researchers have drawn on a series of theories and approaches that have established what most consider to be a reasonable link between media violence and real-world aggression. Following in the footsteps of this research tradition, the game researchers have expected to find stronger links with their medium of study because of the comparatively active level of participation in game play compared to television viewing. However, while some studies have found connections between game violence and aggression (Ballard & Weist, 1995; Bushman & Anderson, 2002; Irwin & Gross, 1995; Schutte, Malouff, Post-Gordon, & Rodasta, 1988), others have not (Cooper & Mackie, 1986; Graybill, Kirsch, & Esselman, 1985; Scott, 1995), and researchers remain divided (M. D. Griffiths, 2000; Wiegman & Schie, 2000). Several recent reviews of the video game research literature have similarly reached differing conclusions, although they each have pointed out a series of serious shortcomings in the literature. Sherry’s meta-analysis (J. L. Sherry, 2001) suggests that games do indeed have some kind of aggression effect, and that this effect is likely smaller than television’s. However, Sherry noted the additional proviso that the varying findings, treatment times, stimuli and subject pools prevent a truly clear understanding of effects. Treatment times have varied from five to 75 minutes, and have consisted of “violent” content ranging from crude box-like shapes in an early 1980s boxing game (Graybill et al., 1985) to highly realistic 3D hand-to-hand combat (Ballard & Weist, 1995). A similar effort by Anderson and Bushman reached the conclusion that exposure to violent video games is positively linked with aggression, but they noted the important absence of longitudinal studies from their analysis (C. A. Anderson & Bushman, 2001). Two other reviews of the literature (Dill & Dill, 1998; M. Griffiths, 1999)—from the same journal—reached opposite conclusions about the strength of the findings to date. In the first, Dill and Dill refrained from doing a meta-analysis at all because of what they saw as too few studies. Instead, they suggest that the literature points to aggression findings, but that the key shortcomings are a lack of longitudinal methods and an over-reliance on minors as subjects of study. Griffiths also found fault with the research’s reliance on young subjects. Additionally, he suggested that the wide range of available games have been largely ignored as having potentially different effects, a theme to be taken up shortly.

In sum, researchers suspect a strong linkage between games and aggression, but with the exception of relatively short-term effects on young adults and children, they have yet to demonstrate this link conclusively. Much of this may simply be from a lack of data and investigation: We note that there are not many more actual experiments and published studies than reviews and meta-analyses of them. Our criticism of the accumulated body of research is largely unrelated to the supporting theory and thinking, which we find both sensible and well grounded in a long series of results from other media. We agree with the other researchers that some games may have long-term effects on aggression due to similar mechanisms found with television violence—learning, rehearsal and automatization of cognitive structures such as aggressive beliefs, schemata, and scripts (C. A. Anderson & Bushman, 2001). Furthermore, unlike television, video games also allow players to practice their aggressive behavioral scripts (C. A. Anderson & Dill, 2000).  Still, we notice several gaps that might be bridged. For example, one limitation of the research has been the over-reliance on very young subjects in experiments. While exploring issues of children and game violence remains important, we are puzzled that the research community has rejected studying all ages even while the average age of game players steadily increases for both home consoles and online play. Those under 18 now make up only 42% of console players and only 28% of PC players. Data from the 2002 Pew Internet and American Life Project shows that 37% of all Internet users have played a game online, including an astounding 38% of people over 65 (Pew, 2002). Because the effect size from television violence is thought to be much lower for adults (Paik and Comstock, 1994), we can speculate that this may also be true for video games.

However, we focus primarily on two potentially major gaps that have yet to be bridged. One is the basic question of method, and the other is a question of the generalizability of the stimuli chosen for study.

To date, game research has relied chiefly on only two methods, the survey and the laboratory or observational field experiment. We have yet to see studies employing longitudinal panel or experimental designs that would certainly provide us with better understanding of the long-term effects of games. Research suggests that the length of game play may be a vital factor even in the studies investigating short-term effects. In his meta-analysis Sherry (2001) noted that there were two studies of one particular game (Mortal Kombat) with different durations. In the first study, undergraduates played the game for 10 minutes, and the researchers concluded that their higher levels of aggression were due to game play (Ballard & Weist, 1995). In the second study, undergraduates played the same game for 75 minutes, and the researchers found almost no effects (Hoffman, 1995). As Sherry concluded, the initial effects might simply have been arousal that wears of to be replaced by boredom or fatigue, neither of which is thought to increase aggression. Laboratory-based experiments on games and aggression have also been assailed as unduly artificial, too short to measure anything, and not representing the typically social context of game play (Goldstein, 2001). This last point is especially salient, given that 60% of gamers now play with friends and 25% play with a spouse or parent (State of the Industry Report 2000-2001, 2001). More importantly, for the field to establish a true long-term causal relationship between games and aggression, a longitudinal method must also be employed to help triangulate the findings. Regardless of their individual expectations, each of the four major reviews here came to the same conclusion. To quote Anderson and Bushman, “longitudinal research is badly needed” (C. A. Anderson & Bushman, 2001).

Our second point is one that has received little attention in the research to date, but that we believe is equally, if not more, important. This is the issue of the choice of stimulus in the experiment, and what can be said afterwards. Only recently have researchers begun to measure important variables that relate to the content of the game under study. Anderson and Dill have been among the few to actually pretest their stimuli to rate it on their dimensions of interest (C. A. Anderson & Dill, 2000). Too often experimenters have chosen a stimulus without having a clear understanding of it. This issue is not to be glossed over. Indeed, the wide variety of video game content and play experiences would likely surprise most first-time investigators. The online database www.allgame.com lists descriptions of 35,400 different games across 94 platforms. If we could for a moment make the highly problematic assumption that all of these games are uniform in their effects, we would still be left to account for the wide variety of play contexts that include place and social environment: at home, school, work, in an arcade, on a cell phone, alone, with a few others, with a small crowd, or online with several thousand others. To collapse this wide variety of content and context into a variable labeled “game play” is the equivalent of assuming that all television, radio or motion picture use is the same. As Dill and Dill have noted, “This is akin to lumping films like The Little Mermaid with Pulp Fiction, and expecting this combined “movie viewing” variable to predict increases in aggressive behavior” (Dill & Dill, 1998). For this reason, we embarked on an in-depth participant observation study of our game prior to the main study. Doing so gave us crucial insight into the context of the game world, and helped us to better formulate our hypotheses and research questions. Our results are not intended to generalize to anything like “games,” or “violent games,” which we consider too gross-level a qualification for rigorous research. What follows is a description of our stimulus, and the subsequent hypotheses that flow from our study of it.

Understanding the Game

As noted above, the context and content of a given game are crucially important for understanding what the possible effects might be. Is the player playing alone or with others, against the computer or against other players, and what are the contexts for the violence? There are a wide variety of video games available, and these can be further broken down into a series of genre classifications, and by platform type (e.g. on a home console, on a PC, or in an arcade). Using the industry’s widely used typology of game genres, we are studying a role-playing game (RPG). RPGs are games in which the player creates, grows, alters and maintains a character through a longer-than-average play experience. RPGs are also the most popular game genre, according to data from industry analyst NPD Funworld. We have additionally chosen to study an online game because networked gaming is an extremely high growth area across all play platforms. Online games are played by large and small groups of players, and last for very different time periods. The smallest games—for example, online chess—have only two players and are relatively short. Medium-sized games such as Counterstrike or Quake, may last about the same time period, but have from 2 to 40 players. The largest games of all have hundreds of thousands of players and continue indefinitely. This last kind of game is known as a “massively multiplayer online role-playing game,” more commonly referred to as an MMORPG or MMRPG. These games are the descendents of the MUDs and MOOs best known from the work of Turkle (Turkle, 1995). The leading title, Everquest, is an MMRPG that maintains an active subscriber base of over 400,000 players, each of whom pays about $13 a month for access to the game world. Our choice of game therefore represents the most popular genre of today’s games and the platform and setting that will likely mark the industry’s future.

Suddenly, the idea of a game study contains many more variables than have been previously considered. We believe researchers should account for genre, setting and duration when designing experiments. To better understand these variables, we engaged in a two-month participant observation study of a game. If the setting and play style might affect the dependent variables under study, we preferred to enter the process with an intimate knowledge of the game experience. Our choice was the game Asheron’s Call 2 (AC2), and what follows is a description of its characteristics relevant to a study of aggression.

In an MMRPG, players log into and out of a virtual environment that is always on, or is “persistent.” Players access this shared virtual space and see a representation of themselves on the screen—an avatar—along with other players’. AC2 is a fantasy-based game, complete with the expected assortment of evil monsters, virtuous heroes (and heroines) and panoramic environments.

Our reasons for choosing this particular game are based on its accessibility, its levels of violence, the game goals, the level of interactions with other players and its representativeness of a particular type of game. AC2 is considered in the game community to be one of the more accessible MMRPGs available ("State of the Online Union," 2002). Its game manual is short and simple, and the user interface has few options compared to some of the more complex MMRPGs. This relative simplicity makes it better-suited to first-time players, especially ones not previously interested in or aware of such games who might be solicited for a study. AC2 is a game based on combat and conflict, but this conflict is almost never between online players. Instead, the wide variety of creatures and critters that assail the players are directed by the computer. 

Combat takes place on a nearly constant basis in AC2, and cannot be avoided if the player wants to complete the game’s various tasks. Combat is a necessity in the game to reach the various goals, but is rarely the goal in itself. In fact, monsters that appear between players and their goals can often be avoided, and are, simply because they offer the player little other than a delay. Combat itself is fairly typical of the genre in that it involves weaponry and spells, and is of middling graphic violence. The bloodshed and detail of the violence is less graphic than a first-person shooter game such as Unreal or Counterstrike, but is certainly not sanitized. Blood literally oozes and flies, and creatures writhe and scream when they are reduced to a gory corpse. The overall threat level of the game environment is notable. Players start off in safe zones where they cannot be attacked, but must soon venture outside to begin their tasks. Once outside, foreboding music heralds a series of imminent attacks and the player’s “radar” screen shows the location of monsters lying in wait.

The role of the other players is particularly important in AC2. Players may talk with one another openly or in private chat. Those who venture out alone into the wilderness usually fare less well than those who collaborate and join temporary, or more long-lasting fellowships. And because players cannot attack other players except in a few specially marked areas, there is very little inter-player strife. In fact, the player community is proactive in its help of others, with players frequently taking a moment to help out those with less power or knowledge.

In sum, AC2 is a largely collaborative, violent online game in which players work through a series of tasks in a lush online fantasy environment. Like most MMRPGs, it has a cultish following and the most hard-core players report that they play upwards of 60 to 80 hours per week. But AC2 is also friendly and accessible to those new to the genre ("State of the Online Union," 2002), and so is particularly worth studying given the game industry’s trajectory. It is generally accepted in the booming game trade that future growth will come not from hard-core players, but from more mainstream gamers interested in smaller time commitments and more accessible fare (The U.S. Market for Video Games and PC Entertainment Software, 2000; Williams, 2002). AC2 is representative of both the existing MMRPG titles and the coming wave of titles with more broad-based appeal such as The Sims Online and Star Wars Galaxies.

Mechanisms and Hypotheses

Our effects hypotheses are driven by existing theory, and differ from prior research only with regards to duration. As noted earlier, the short-term experiments are open to the alternative explanation that it is arousal and not desensitization at play. A recent study to test these two mechanisms found that the arousal hypothesis was supported over the desensitization one (J. Sherry, Curtis, & Sparks, 2001).

Our stimulus is less useful for studying these short-term mechanisms. Because AC2 is a game only played over a long period of time, a short-term study would automatically lack naturalism. Instead, the longitudinal design explained in the next section is intended to test for effects that occur in the longer term. Several long-term mechanisms are suggested by prior research (Dill & Dill, 1998; J. L. Sherry, 2001). These include the CNA model (C. Anderson & Ford, 1986; Berkowitz & Rogers, 1986), social learning theory (Bandura, 1994; Schutte et al., 1988) and the repetition of aggressive schemas (L. Huesmann, 1986). All of these approaches are subsumed into Anderson and Bushman’s General Aggression Model (GAM), which incorporates aggressive beliefs and attitudes, perceptual schemata, expectation schemata, behavior scripts and desensitization (C. A. Anderson & Bushman, 2001). If any of these approaches can yield fruit, we should expect an increase in both behavioral and cognitive aggression over time when players are exposed to a violent game.

The types of aggression tested are behavioral, cognitive and verbal aggression. Hypotheses about behavioral aggression and aggressive cognitions are relatively straightforward since the game world is based on violence as the only means to success:

H1: Game play will increase behavioral aggression. 

H2: Game play will increase aggressive cognitions. 

The prediction for verbal aggression is less clear. Our observation of the game found that the verbal traffic was overwhelmingly friendly and positive. Players congratulated each other when they met goals and engaged in mostly humorous conversations. The “smack talk” associated with some competitive online games was not present. Therefore, should we expect an increase in verbal aggression? If social learning theory is the mechanism, we should expect no increase in verbal aggression, and perhaps even a decrease after immersion in a largely positive verbal environment.

RQ1: How will game play affect verbal aggression?

In addition to these standard approaches, we also add the cultivation approach (Gerbner, Gross, Morgan, & Signiorelli, 1980) used by Anderson and Dill (2000). If the world of the game does indeed have an effect on the perception of the real world, more game play should result in an increased sense of danger. Moreover, our participant observation allows us to make a more specific prediction about this particular mechanism. The world of AC2 teaches players that they must be cautious in the virtual world. Anytime a player ventures outside of a safe zone, they are attacked by something nasty. If this translates to the real world, people shuold feel less safe outside of their homes, especially in unfamiliar situations.

H3: Game play will increase perceptions of a “mean” or “dangerous” world.

Method

Because prior research has not used a longitudinal method, it has remained open to criticism. Freedman, perhaps the most vocal critic of the general aggression research field, has stated: “Only experimental research can provide a definitive answer to the question of whether violent video games cause aggression . . . To determine whether exposure to violent video games causes aggression, the ideal experiment would randomly assign children to playing or not playing video games containing violence” (Freedman, 2002). He has further found fault with studies because of their short durations. If we can satisfy even this critic, we will arguably have made some progress.

Design and Procedures

A field study experimental design with a control group was used to test the stated hypotheses about the effects of an online game. Participants were recruited and randomly assigned into an experimental group that received the game, or a control group that did not. Subjects in the experimental condition were mailed a copy of the game, along with instructions and time diaries for their amount of play. Game play then lasted for one month. Subjects in the control group were promised game and general prizes through a raffle at the end of the month. All pre-test and post-test measures were collected within one week of the beginning and end of the stimulus period.

Participants

Participants were solicited via online message boards on both game and general interest web sites. A total of 521 participants (439 male, 80 female, 2 unstated) completed both waves of the study. Retention rates were 84% and 49% for experimental and control group, respectively. The experimental and control groups did not differ significantly on any of the demographic or prior play measures, nor did the participants who dropped out. The only exception was income, with which the control group was slightly better off than the experimental group (t (514) = 2.184, p< .029). More importantly, the two groups did not differ significantly on the variables under study. The mean age was 27.7 years, ranging from a low of 14 to a high of 68. The sample was predominantly white (85%), male (84%), educated and middle class; its median educational level was an Associate’s degree/specialized technical training; and the median annual income was near the top of the $30,000-$40,000 bracket.

Measurement

Self-reported questionnaires were completed pre- and post-stimulus online via a secure web site, and included a range of demographic, behavioral and personality variables. Behavioral aggression was measured with a series of questions about hostile actions taken within the past month including traffic violations and serious arguments with a spouse or a friend
. Similar measures of behavioral aggression were used in longitudinal panel studies investigating the long-term effects of media violence (L. R. Huesmann, Moise-Titus, Podolski, & Eron, 2003). These actions were complied into an index that ranged from 0 to 3, with higher numbers representing more aggressive incidents in the past month.

The Buss and Perry AQ (Buss & Perry, 1992) scales were used to measure physical and verbal aggression. The physical aggression scale contained nine items, and ranged from nine to 45, with higher values indicating more physical aggression (study alpha = .81). The verbal aggression scale contained five items, and ranged from five to 25, with higher values indicating more verbal aggression (study alpha = .69). Aggressive cognitions were measured with the Normative Beliefs in Aggression (NOBAGS) general scale (L. Rowell Huesmann & Guerra, 1997). NOBAGS ranges from eight to 32, with higher values indicating larger normative beliefs about the acceptability of aggression (study alpha = .92). 

“Mean” or “dangerous” world perceptions were taken from Anderson and Dill’s study (2000), and were used to create two scales. The first, representing safety feelings, was a two-item scale created by the questions “How safe would you feel walking alone at night in an average suburban setting?” and “How safe would you feel walking alone at night on a typical campus?” The scale therefore ranged from two to 14, with higher values indicating decreasing feelings of safety (alpha = .81). The second scale, representing perceptions of crime likelihood, was a four-item scale created by questions that asked participants to estimate the percentage chances of four crime events: “What do you think the chances are that any one person will be robbed by someone with a weapon in their lifetime?” “. . . physically assaulted by a stranger in their lifetime?” “. . . will be murdered?” and “. . . any one woman will be raped in her lifetime?” (alpha = .90).

RESULTS

In order to assess the differences between aggression measures on pre and post-tests, a new set of variables was created by subtracting post-test scores from pre-test scores. Scores for these six new variables (NOBAGS, behavioral aggression, physical aggression, verbal aggression, crime likelihood and safety feelings) show changes from pre-test to post-test: Positive scores indicate that the measures decreased from time 1 to time 2; conversely, negative scores indicate an increase. These variables were then analyzed using independent-samples T-tests. Descriptive statistics, as a function of game condition are presented in Table 1.

Table 1

Post-Test Differences Between Conditions

	
	Game (n = 302)
	Control (n = 219)

	Scale
	Mean
	SD
	Mean
	SD

	NOBAGS
	-.17
	3.04
	-.25
	3.00

	Behavioral
	.03
	.69
	.09
	.70

	Physical
	.40
	4.09
	-.11
	3.69

	Verbal
	.12
	2.37
	.17
	2.66

	Crime likelihood
	-7.88
	68.73
	1.83
	60.33

	Safety feelings**
	-.35
	2.23
	.08
	2.29


Note. ** p < .05.

Generally, the experimental condition did not produce significant changes in aggression measures, with the notable exception of safety feelings. Participants in the game condition did not differ significantly on their Normative Beliefs about Aggression Scale (NOBAGS) scores from the control group (M = .17 and -.25, respectively, t(487) = -.307, ns.). Differences between scores for behavioral aggression failed to reach significance, indicating that participants in the experimental condition were no more likely to have engaged in acts of aggression than the controls (M = .03 and .09, respectively, t(519) = .997, ns.). The game condition also did not have a significant impact on physical aggression scores when compared to the control (M = .40 and -.11, respectively, t(498) = -1.428, ns.). Similarly, verbal aggression scores did not differ significantly between the conditions (M = .12 and .17, respectively, t(507) = .231, ns.). Lastly, the results give partial support to our hypothesis about perceptions of a mean or dangerous world. Although no significant differences between the experimental and control group emerged on the crime likelihood subscale (M = -7.88 and 1.83, respectively, t(479) = 1.607, ns.), such differences were found on the safety feelings subscale (M = -.35 and .08, respectively, t(515) = 2.161, p < .031). This suggests that following a period of one month, participants in the game condition had grown more fearful of walking alone at night than their control counterparts.

Multivariate analyses
Although the above findings suggest very weak effects of mere game playing on aggression measures and perceptions of a mean or dangerous world, there is evidence indicating that time spent playing the game could be an important factor affecting this relationship. Furthermore, by introducing several background variables into the analysis, we aim to provide a more comprehensive account of the relationship between game playing, aggression and mean world perception. For each of the six measures, we present the results of a hierarchical regression, enabling us to isolate the impact of demographic variables, the experimental condition itself, and the number of hours spent playing the game. Again, positive scores mean that the measure decreased from time 1 to time 2, and negative numbers indicate an increase. Table 2 presents a summary of a hierarchical regression predicting differences on participants’ score on the Normative Beliefs about Aggression Scale (NOBAGS).

Table 2

Regression Equations Predicting Differences on NOBAGS Scale

	
	Equation 1
	Equation 2
	Equation 3

	Background variables
	
	
	

	   Age
	.038**
	.038***
	.039***

	   Gender
	.438
	.431
	.352

	   Months playing MMRPG
	-.006
	-.008
	-.003

	Experimental condition
	
	
	

	   Game play (0-1)
	
	.163
	.497

	Playing time 
	
	
	

	   Total AC2 hours
	
	
	-.007**

	Model fit
	
	
	

	   R2
	.015*
	.016
	.026**

	   Change in R2
	
	.001
	.010**


Note. Entries are unstandardized coefficients from OLS regressions. n = 487.

* p < .10. ** p < .05. *** p < .025.

The results indicate that older participants were less likely to increase their NOBAGS scores from pre-test to post-test and that longer playing time was associated with higher scores on NOBAGS, suggesting that those who played longer found aggression more acceptable. This effect was substantively very small. It is worth noting that the experimental condition was not a significant predictor of NOBAGS scores, indicating that simply playing the game was not sufficient to significantly influence participants’ normative beliefs about aggression. All of the variables together accounted for 2.6% of the variance in participant’s NOBAGS scores.

Table 3 presents a summary of a hierarchical regression predicting differences in participants’ scores on the Aggressive Behavior Scale.

Table 3

Regression Equations Predicting Differences on the Aggressive Behavior Scale

	
	Equation 1
	Equation 2
	Equation 3

	Background variables
	
	
	

	   Age
	 .001
	  .001
	  .000

	   Gender
	-.054
	 -.051
	 -.037

	   Months playing MMRPG
	 .001
	  .002
	  .001

	Experimental condition
	
	
	

	   Game play (0-1)
	
	 -.068
	 -.137*

	Playing time 
	
	
	

	   Total AC2 hours
	
	
	 -.001**

	Model fit
	
	
	

	   R2
	 .001
	  .003
	  .012

	   Change in R2
	
	  .002
	  .008**


Note. Entries are unstandardized coefficients from OLS regressions. n = 518.

* p < .10. ** p < .05. *** p < .025.

The results indicate that none of the background variables were significant predictors of the scores on the Aggressive Behavior Scale. Furthermore, although the experimental condition was only a marginally significant predictor, analysis shows that playing time was important again. This demonstrates that the more time participants spent playing the game, the more likely they were to report engaging in hostile actions within the previous month. As with the NOBAGS result, this was also substantively very small. The variables taken together accounted for only 1.2% of the variance in participants’ scores on the Aggressive Behavior Scale.

A summary of a hierarchical regression predicting differences in participants’ scores on the physical aggressions scale is presented in Table 4.

Table 4

Regression Equations Predicting Differences on the Physical Aggression Scale

	
	Equation 1
	Equation 2
	Equation 3

	Background variables
	
	
	

	   Age
	 .046**
	  .049***
	 .050***

	   Gender
	-.015
	 -.028
	-.055

	   Months playing MMRPG
	 .015
	  .001
	 .001

	Experimental condition
	
	
	

	   Game play (0-1)
	
	  .594
	 .708

	Playing time 
	
	
	

	   Total AC2 hours
	
	
	 -.002

	Model fit
	
	
	

	   R2
	 .012
	  .017*
	  .018

	   Change in R2
	
	  .005
	  .001


Note. Entries are unstandardized coefficients from OLS regressions. n = 498.

* p < .10. ** p < .05. *** p < .025.

The analysis indicates that older participants were less likely to increase their physical aggression scores during the month of testing. None of the game related variables reached significance, suggesting that game playing did not have an effect on participants’ levels of physical aggression. All of the variables together accounted for 1.8% of the total variance in physical aggression.  

Table 5 presents a summary of a hierarchical regression predicting differences in participants’ scores on the verbal aggression scale. 

Table 5

Regression Equations Predicting Differences on the Verbal Aggression Scale

	
	Equation 1
	Equation 2
	Equation 3

	Background variables
	
	
	

	   Age
	.013
	.013
	.013

	   Gender
	-.423
	-.420
	-.439

	   Months playing MMRPG
	.009
	.010
	.011

	Experimental condition
	
	
	

	   Game play (0-1)
	
	-.076
	.002*

	Playing time 
	
	
	

	   Total AC2 hours
	
	
	-.002

	Model fit
	
	
	

	   R2
	.006
	.007
	.007

	   Change in R2
	
	.000
	.001


Note. Entries are unstandardized coefficients from OLS regressions. N = 507.

* p < .10. ** p < .05. *** p < .025.

Results suggest that none of the variables had a significant impact on participants’ verbal aggression scores, with the exception of the experimental condition, which was marginally significant. The positive coefficient indicates that game play might have actually reduced levels of verbal aggression, although this effect is very small. Taken together, all variables accounted for only .7% of the variance in verbal aggression scores.

A summary of a hierarchical regression predicting differences in participants’ scores on the crime likelihood scale is presented in Table 6.

Table 6

Regression Equations Predicting Differences in Crime Likelihood Estimates

	
	Equation 1
	Equation 2
	Equation 3

	Background variables
	
	
	

	   Age
	  .244
	    .202
	   .217

	   Gender
	 -2.98
	 -2.203
	-3.890

	   Months playing MMRPG
	  .108
	    .000
	   .097

	Experimental condition
	
	
	

	   Game play (0-1)
	
	 -9.177
	-1.993

	Playing time 
	
	
	

	   Total AC2 hours
	
	
	  -.159**

	Model fit
	
	
	

	   R2
	  .001
	   .006
	   .015

	   Change in R2
	
	   .010
	   .010**


Note. Entries are unstandardized coefficients from OLS regressions. n = 480.

* p < .10. ** p < .05. *** p < .025.

None of the variables were significant predictors of participants’ crime likelihood estimates, with the notable exception of playing time. This suggests that those who played the game more were more likely to give higher estimates of the probabilities of certain crimes occurring. All variables together accounted for 1.5% of the variance in crime likelihood estimates, with playing time explaining the biggest chunk of variance (1%).     

Table 7 presents a summary of a hierarchical regression predicting differences in participants’ scores on the safety feelings scale.

Table 7

Regression Equations Predicting Differences on Safety Feelings Scale

	
	Equation 1
	Equation 2
	Equation 3

	Background variables
	
	
	

	   Age
	 .005
	 .001
	 .001

	   Gender
	 .119
	 .139
	 .136

	   Months playing MMRPG
	 .019*
	 .026**
	 .026**

	Experimental condition
	
	
	

	   Game play (0-1)
	
	-.518***
	-.506**

	Playing time 
	
	
	

	   Total AC2 hours
	
	
	 .000

	Model fit
	
	
	

	   R2
	 .082
	 .019**
	 .019*

	   Change in R2
	
	 .011***
	 .009


Note. Entries are unstandardized coefficients from OLS regressions. n = 515. 

* p < .10. ** p < .05. *** p < .025.

For safety feelings, the results suggest that prior months playing MMRPGs and the experimental condition exerted significant influences on the participants’ safety feelings. More previous experience with similar games made participants’ feel less fearful of walking alone at night during the month of the study, suggesting that the effect is curvilinear. However, the findings also indicate that playing the game had a negative impact on participants’ safety feeling by making them more fearful. The variables together accounted for 1.9% of the variance, with the experimental condition accounting for 1.1%.

DISCUSSION

Our one-month longitudinal study of an MMRPG found that, contrary to some expectations, there were very few effects associated with aggression caused by a violent game. The most significant findings came from controlling for the number of hours played over the treatment month. This variable was significant in predicting an increase in normative beliefs about aggression and aggressive behavior. However, while these effects were statistically significant, they were relatively small. The total number of hours played accounted for only .8% and 1% of the variance, for normative beliefs about aggression and aggressive behavior, respectively. No effects were found for physical aggression. Consistent with expectations from the participant observation study, verbal aggression was found to decrease marginally over the treatment time. Lastly, the “mean world” hypotheses were partially supported in that crime likelihood increased as participants played more of the game, and fears about safety feelings increased with mere exposure to the game. Those who played AC2 more were likely to report living in a more dangerous world, and those who played any amount of time were more fearful about walking alone at night.

In sum, a one-month exposure to a violent online MMRPG was found to have little impact on normative beliefs or verbal, physical, and behavioral aggression, but did decrease the sense of safety among players. Our evidence suggests, however, that the length of the game play made a difference, indicating that an increased exposure to the game might be a small, but significant risk factor. Since prior play lessened this effect, we can speculate that the impact might disappear over a longer time span.

These findings do not offer strong support the predictions suggested by the GAM (C. A. Anderson & Bushman, 2001) and other theoretical models postulating that violent games directly increase aggressive cognitions, but did partially support those suggested by cultivation theory. The key implications relate to violent games as a cause of aggression and fear and to the duration of effects in the research more generally.

First, the results support the contention of researchers who suggest that some violent games do not necessarily lead to increased aggression. The heightened levels of concern following in the wake of the Columbine and Paducah might be more epiphenomenally than globally warranted. However, because our method did not concentrate solely on younger teenagers, we cannot say that teenagers might not experience differential effects. We can say that there is not as much concern warranted for this type of game among a young adult or adult population. The cultivation findings suggest that the game world does in fact have an impact on players’ perceptions of the real world. We find support for this both with the crime likelihood and safety findings, and also with the verbal aggression results. The frequent, socially positive verbal traffic endemic to AC2 may have translated into a more positive view of conversation in real life.

Secondly, the findings suggest that the prior short-term experimental research on aggression effects may in fact be measuring arousal, rather than desensitization, a result consistent with Sherry (J. Sherry et al., 2001). The earlier comparison between a study with a 10-minute stimulus and a study with a 75-minute stimulus of the same violent game (Ballard & Weist, 1995; Hoffman, 1995) indicated that the initial effects wear out after a short period of time. What happens when players participate in video game violence for longer than one or two hours? Our study duration of one month is the longest to date by far, and so offers new insight into the duration of effects. If the effects of some games wear out after an hour, and remain very small after a month, the duration of strong effects becomes suspect. These findings cannot, of course, speak to any longer-term processes that may be at work, as we have no evidence about the possible cumulative impact of exposure to violent video games over several months or years. This may be especially important given the observed trends about increasingly violent nature of video games played by today’s gamers (Knowlee et al., 2001; Thompson & Haninger, 2001). Thus, it is vital to examine whether the children who are currently playing them will grow up to be more aggressive adults, a hypothesis that has received empirical support in case of television violence (L. Huesmann, 1999; L. R. Huesmann et al., 2003). Only longitudinal panel studies can give us an answer to this question, and we urge the research community to seriously consider them.

There are policy implications to be drawn from the findings. The results show that one type of violent game is having a very small impact on young adults and adults. Other types and contexts might be having larger ones. If the content, context and play length have some bearing on the effects, policy makers should seek a greater understanding of the games they are debating. It may be that both the attackers and defenders of the industry’s various products are operating without enough information, and are instead both arguing for blanket approaches to what is likely a more complicated phenomenon. Researchers can play an important role by refining our gross-level understanding of violent game effects into something more rigorous.

Earlier in this paper, we noted the inappropriateness of research that made claims about what “games” or “violent games” do to people without accounting for the content, context or length of the game play. Our claims therefore seem more qualified than has been typical in the research to date. The results here speak to violent role-playing games that are played online on a PC by a large number of physically separate people over an extended period of time. Such qualification might be less exciting than stating that our findings show that violent games are generally good, bad or insignificant causes of effects, but we feel tougher qualification is consistent with the rigor that the field ought to employ. Simply put, all games are different and each should be accounted for by a thorough examination of content and setting. Our participant observation has taught us that the style of game, the place it is played, and the interactions with other players will be crucial variables in determining the impact of a given title. For example, before experiencing the game, we would not have predicted that verbal aggression would stay constant or decrease. Other games with a similarly positive flow of verbal traffic might now be hypothesized to yield similar effects. Additionally, our study measured changes in physically separated individuals through the use of a networked PC. The effects might be different for people using a console system or an arcade machine, or for those playing in physical proximity to the other players. Whether other players are opponents or collaborators might also have an important impact. Only when researchers begin to break down and isolate these variables will we be able to confidently assess the impact of anything so global as “video games.”
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� “Had a serious argument with a friend”, “Had a serious argument with a partner” and “Received a speeding ticket”. 
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