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AbstrAct

Though video games can produce desirable learning outcomes, such as improved performance in school 
subjects, they also can produce undesirable outcomes, such as increased aggression. Some of the basic 
learning principles that make video games (particularly violent video games) effective at teaching are 
discussed in this chapter. A general learning model is presented to explain how video games can pro-
duce a variety of effects in their users. This model explains both the immediate, short term effects and 
cumulative, long term effects of video games. Implications of these principles are discussed in relation 
to education. The issue of addressing violent video games’ effects on aggression is also examined.

LEArNING PrOcEssEs AND 
VIOLENt VIDEO GAMEs

Video games have become an immensely popular 
medium in the 35 years since their introduction. 
The annual sales of video games and their acces-
sories in the U.S. reached $10.5 billion in 2005, 
exceeding the $9 billion grossed by films in the 

U.S. box office that same year (ESA, 2007; MPAA, 
2007). Though the growth in popularity and sales 
of video games has been driven more by their 
ability to entertain than by their ability to teach, 
many groups, including teachers, businesses, the 
U.S. military, and researchers, have recognized the 
value of video games as effective teaching tools. 
On one hand, video games are effective teaching 
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tools because they take advantage of several basic 
learning principles and instructional techniques, 
such as the use of effective forms of reinforcement 
and an adaptable level of difficulty. On the other 
hand, it has come to the public attention that most 
popular video games, 89% of video games by one 
estimate, contain violence (Children Now, 2001). 
This has led to considerable social concern over 
the potential negative effects of video games, 
especially the potential of such video games to 
increase aggression. When examined within the 
framework of the general learning model (GLM), 
it is apparent that these divergent outcomes (educa-
tion and increased aggression) are not competing 
explanations of video game effects. Rather, both 
the often intended, positive effects of video games 
and the unintended negative effects result from 
the same short-term and long-term psychologi-
cal learning mechanisms. The success of violent 
video games as teaching tools suggests ways 
that education could be improved, both with and 
without video games. Parents, educators, and 
policy makers should be aware that video games 
can teach a wide variety of information and skills 
and even produce personality changes in their 
users, for good or ill. What outcomes a particular 
video game produces depends primarily on its 
content, regardless of the original intent of the 
creators or users. This chapter describes some 
of the principles and mechanisms underlying 
violent video game effects, as well as some of 
the societal implications.

What Do Video Games Teach?

Positive Effects

Many groups, including educators, businesses, 
and military personnel, use video games to teach 
information and develop skills. Video games have 
been developed and used effectively to teach a 
variety of traditional school subjects, such as 
algebra, geometry, and biology (Corbett, Koed-
inger, & Hadley, 2001; Ybarrondo, 1984). Other 

video games are used to teach children skills 
such as photography and computer programming 
(Abrams, 1986; Kahn, 1999). Educational video 
games are effective at improving the development 
of early math and reading skills in children (Mur-
phy, Penuel, Means, Korbak, Whaley, & Allen, 
2002). Video games also have proven effective 
in helping children with asthma and diabetes to 
manage their own health behaviors (Lieberman, 
1997; McPherson, Glazebrook, Forster, James, 
& Smyth, 2006). Simulation video games have 
proven effective in teaching some of the skills that 
they model as well, from those that teach people 
with severe learning disabilities how to shop for 
groceries to games teaching teamwork to pilots 
(Brannick, Prince, & Salas, 2005; Standen & 
Cromby, 1996).

Many businesses use educational video games 
to teach their employees job skills. Cisco teaches 
their employees about the basic tools of network 
security with a video game. Volvo uses an online 
computer game to teach financial and regulatory 
information to their car sales employees (Flood, 
2006). The Mayo Clinic uses a video game called 
“Name That Congenital Abnormality” to teach 
residents medical information (Yaman, 2004). 
Canon reports improvements in training speed due 
to the use of a video game to teach printer repair 
skills to their employees, compared to traditional 
training methods. Video games are not just used 
by technologically oriented businesses; the ice-
cream manufacturer Cold Stone Creamery created 
a video game to teach employees how to serve 
ice cream quickly and without errors (Business 
Week, 2007).

The U.S. military extensively uses video games 
in training. The U.S. Army’s Program Executive 
Office for Simulation, Training, and Instrumenta-
tion (PEO STRI) now spends over $2 billion each 
year creating simulators to train members of the 
branches of the armed forces (Blake, 2007). These 
simulators train military personnel for a variety 
of roles, such as flying helicopters, using weapon 
systems, and firefighting. The Marines developed 
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a version of the commercial first-person shooter 
video game Doom to teach coordination, com-
munication, and teamwork in combat (Prensky, 
2001).

Along with this wide variety of deliberate uses 
to which video games have been applied, some 
unintended benefits of playing video games have 
also been observed. Researchers also have found 
other beneficial effects of video games that were 
not intended or even known to most of those play-
ing the games. Most notably, some video games 
can improve certain types of perceptual skills. 
Video game players are able to pay attention to 
more cues across their visual field than are non-
video game players (Green & Bavelier, 2003). 
Similarly, laparoscopic surgeons who have played 
more video games are not only faster at surgical 
skills, but make fewer mistakes (Rosser, Lynch, 
Haskamp, Gentile, & Yalif, 2007). Laparoscopic 
surgery is also called minimally-invasive surgery, 
in that it involves making several small incisions, 
and inserting a camera into the body along with 
surgical instruments on long sticks. The surgeon 
thus does not see directly into the body, but views 
the instruments inside the body on a video moni-
tor. Given the nature of laparoscopic surgery, it is 
perhaps not surprising that there is some transfer 
from video games. This finding also suggests the 
potential of video games to be deliberately used 
to improve laparoscopic surgical skills.

Negative Effects

Of course, not all video game effects are desirable. 
In particular, much recent research has examined 
the potential of violent video games to increase 
aggression in their players. Video game violence 
research is a subset of the broader area of media 
violence research. Media violence research began 
decades before the introduction of video games, 
much of it examining the effects of television 
and film violence. The research evidence shows 
a clear causal link between exposure to media 
violence and aggression (Anderson et al., 2003). 

The findings from the video game research are 
consistent with those from the older television 
and film violence research. As demonstrated 
previously, it should not be surprising that video 
games are capable of teaching aggression given the 
broad range of knowledge, skills, and behaviors 
that they can teach.

The effects of violent video games on aggres-
sion and aggression-related variables has been 
observed using experimental, cross-sectional, 
and longitudinal studies. Cross-sectional studies 
have been valuable in testing some alternative 
explanations of the violent video game/aggressive 
behavior link, such as differences in socioeco-
nomic status, aggressive personality, and other 
family environment factors. The experimental 
studies are particularly important, as these provide 
the strongest evidence that the effect of violent 
video games on aggression is causal (rather than 
being due entirely to a preference for violent video 
games by aggressive individuals, for example). 
For ethical reasons, laboratory experiments rely 
on relatively mild forms of aggression (e.g., set-
ting noise blasts for an opponent) as the outcome 
measure. However, research has demonstrated that 
such measures are good predictors of how aggres-
sively a person behaves outside of the laboratory 
and that the same factors that increase aggression 
in daily life (e.g., heat, provocation) also increase 
laboratory measures of aggression (Anderson & 
Bushman, 1997). Though there has been very 
little longitudinal research on video game effects, 
the findings are, thus far, consistent with those of 
other methods in confirming a causal video game 
violence/aggression link (Anderson, Gentile, & 
Buckley, 2007). Though public concern for violent 
video game effects tends to be greatest for children 
and adolescents, in part because younger children 
may have difficulty distinguishing fantasy taking 
place in a video game from reality, the ability to 
make fantasy and reality distinctions does not 
seem to make players immune to the effects of 
violent video games. In fact, research on young 
adults shows the same pattern of violent video 
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game effects as research done with children 
(Gentile & Anderson, 2003). Research has yet to 
identify a group (in terms of age, sex, or any other 
factor) that is completely immune to the effects 
of video game violence.

Meta-analytic reviews of studies have re-
vealed that regardless of the research design 
type (experimental or cross-sectional), video 
game violence exposure increases aggressive 
cognition, aggressive behavior, hostile affect, and 
physiological arousal, and decreases prosocial 
behavior (Anderson, 2004; Anderson & Bush-
man, 2001). The effect sizes observed for these 
different measures range from small to moderate 
(rs of .15 to .30). To put those in perspective, the 
effect of video game violence on each of those 
outcome variables is larger than the effect sizes of 
many other public health concerns: the effect of 
asbestos on cancer, calcium intake on bone mass, 
lead exposure on decreased IQ in children, second 
hand smoke on lung cancer, and condom use on 
HIV (Anderson, Carnagey, Flanagan, Benjamin, 
Eubanks, & Valentine, 2004). 

In recent years, research has also demonstrated 
that video game violence exposure produces physi-
ological desensitization to violence in terms of 
heart rate, blood pressure, and brain activity (e.g., 
Bartholow, Bushman, & Sestir, 2006; Carnagey, 
Anderson, & Bushman, 2006). Like desensitiza-
tion to specific phobias, in some circumstances 
this desensitization may be adaptive. For example, 
soldiers and combat medics are certainly better 
served by limiting their physiological reactions to 
violence in order to effectively perform their job. 
However, there is reason to be concerned about 
general societal desensitization to violence, as it 
increases willingness to engage in aggression and 
decreases empathy for the victims of violence. 
Recent functional magnetic resonance imaging 
(fMRI) research demonstrates that video game 
violence exposure increases activity in the dorsal 
anterior cingulate cortex (dACC) while decreasing 
activity in the rostral anterior cingulate cortex 
(rACC) and amygdala, a pattern of brain activation 

that is consistent with aggression (Weber, Ritter-
feld, & Mathiak, 2006). There is evidence of other 
negative effects of video game exposure, such 
as a link between attention deficit hyperactivity 
(ADHD) symptoms (Chan & Rabinowitz, 2006). 
Similar associations have been found for television 
exposure. Though this research has already ruled 
out a variety of individual and family character-
istics as potential alternative explanations for 
this relationship, more research is needed to test 
whether the ADHD link is causal.

What Makes Video Games Effective 
Teachers?

Many commercial video games, including those 
which are not designed with learning in mind, 
make use of numerous established instructional 
principles. A review of these principles, as they 
relate to video games, not only shows why video 
games may be more effective than many other 
forms of instruction or training, but also helps to 
explain why video games are capable of exerting 
other powerful effects on their players as well. 

One feature found in many video games that 
improves the ability of players is the choice of 
multiple difficulty levels. This means that play-
ers of varying experience and skill can learn at 
a pace that matches their ability. This feature is 
an essential characteristic of many instructional 
models. Glaser (1962) and Hunter (1982) consider 
specifying objectives of an appropriate level of 
difficulty to be important in education. This fea-
ture is important in many domains because the 
pace of learners varies so greatly. In the case of 
some memory tasks, the pace of the fastest third 
of children can be over three times as fast as the 
slowest third, which means that setting a single 
level of difficulty for all learners is not practical 
(Gentile & Lalley, 2003; Gentile, Voelkl, Mt. 
Pleasant, & Monaco, 1995). In the case of vio-
lent video games, the difficulty setting generally 
means that more skillful game players can elect 
to fight enemies that are more powerful, numer-
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ous, or intelligent than those faced by players of 
lesser ability.

Further, many video games gradually increase 
the difficulty of the challenges presented as the 
player progresses through the game. Many first-
person shooter games, such as Halo and Call of 
Duty, begin with a training mission that serves 
not only to establish the story of the game, but 
gradually introduces players to the controls of 
the game, gives them an opportunity to practice 
these controls to execute abilities, and provides 
immediate feedback on their performance. In 
the case of Halo, the game can even adapt to the 
individual preferences of the player. For example, 
noting that the player is trying to pull back on the 
joystick to look up and push forward to look down 
(which does not correspond to the default control 
settings) the game can invert the controls to match 
the preference of the player. As many video games 
progress, the skills learned at earlier points in the 
game serve as prerequisites that, once learned, 
facilitate the learning of more advanced skills. 
This means that, rather than simply learning a skill 
and moving on, as is the case in many educational 
contexts, players continue to apply the skills they 
have learned earlier as they progress. This design 
conceptually matches the educational model of 
the spiral curriculum (Bruner, 1960).

Similarly, this repeated use of skills and 
information in video games does not stop play-
ers at the point of mastery; once mastered, they 
continue using those skills until they are over-
learned. That is, the skills one learns become 
automatized with further practice, requiring 
fewer cognitive resources. This means that the 
player becomes able to focus their conscious 
effort on more effectively learning, organizing, 
and applying new information. This overlearn-
ing concept has been illustrated in educational 
contexts, such as reading. A new reader must 
automatize the recognition of letters and their 
corresponding sounds before recognizing whole 
words, and subsequently automatize a number 

of sight words before focusing attention on the 
meaning of sentences (Bloom, 1986). 

Another advantageous property of video 
games is that learning is active. That is, a player 
practices a skill, receives feedback on their per-
formance through the consequences in the game, 
and then practices the skill again until that skill is 
mastered (Gee, 2003). This method differs from 
the outdated (yet still used) practice of having a 
teacher demonstrate a concept or skill, answering 
questions, and then moving on to cover another 
concept. This classroom practice can be problem-
atic in some contexts, because learners cannot ask 
good questions until they have attempted to use 
a demonstrated skill. Often, it is not until later, 
on an exam, that students attempt to demonstrate 
the concept and subsequently receive feedback. 
By this time it may be too late for the feedback 
to be helpful to the learner, because the class has 
already moved on to learning something else.

One of the most important reasons video 
games are powerful teachers is their effective 
use of reinforcement to shape the thinking and 
behavioral skills of the player. The player is 
reinforced both intrinsically and extrinsically. 
The extrinsic rewards can be fairly obvious game 
features, such as points that a player receives for 
killing an enemy. However, this also includes 
less obvious game features, such as the impres-
sive or amusing graphics and sound effects that 
the player experiences while killing that enemy. 
Intrinsic rewards occur outside of the game, as 
a result of having played it. For example, video 
game players can experience personal satisfaction, 
a sense of accomplishment and competence, or 
even increased self-esteem as a result of playing 
a game (Lieberman, 1998). Video game players 
may also gain the respect of their peers for ac-
complishments or skill in playing a video game. 
Many violent video games (especially multiplayer 
games, such as Halo 2 or World of Warcraft) are 
designed in a way that facilitates such social com-
parisons, rewarding large time investments in the 
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game. Rewards are not given for every effort in the 
game. Rather, efforts are intermittently reinforced, 
a reinforcement schedule which further intensifies 
the drive to play and progress in the video game. 
The combination of such extrinsic and intrinsic 
rewards ensures a high level of attention, repeti-
tion, and learning from video games.

Another result of the effective use of reinforce-
ment by video games is that many players devote 
considerable amount of time to games. Research 
has shown that in elementary and middle school, 
girls spend about six hours per week and boys 
spend about 13 hours per week playing video 
games (Anderson, Gentile, & Buckley, 2007; 
Gentile, Lynch, Linder, & Walsh, 2004). These 
data were collected several years ago, so the pres-
ent rate of video game playing is almost certainly 
higher. One recent national online sample of 8- to 
18-year-olds put the estimate at 9 and 16 hours 
for girls and boys, respectively (Gentile, under 
review). The large number of hours spent playing 
at one sitting can be described as massed practice. 
Although massed practice can produce learning, 
it eventually begins to have diminishing returns, 
so a balance in which a large number of hours are 
played over several days a week should be ideal 
for learning. For many video game players, their 
playing time is spread throughout the week in 
a balance of mass and distributed practice that 
is close to optimal for learning. There now is 
empirical evidence that distributed practice with 
violent video games is associated with a greater 
increase in aggression, as compared to those who 
play video games less frequently, even when the 
amount of time spent playing video games is statis-
tically controlled (Gentile & Gentile, 2008). This 
finding indicates that many video game players 
follow a practice schedule, in terms of number 
and distribution of hours, that maximizes their 
learning from the video games.

A final educational principle of relevance to 
video games is that knowledge and skills learned 
in multiple contexts is more easily transferred and 
recalled than knowledge or skills which have been 

learned or practiced in a single context. This may 
in some cases be due simply to a greater number 
of cues for recall, making the information less 
dependent on cues specific to the original context. 
It may also be due to the ability to develop a more 
clear and flexible representation of concepts when 
they are learned in multiple contexts (Bransford, 
Brown, & Cocking, 1999). For example, learning 
multiple representations of dividing fractions 
improves comprehension and transfer to novel 
situations, compared to spending the same amount 
of time learning a single method. In the context of 
violent video games, this principle also suggests 
that engaging in violence in multiple contexts 
(e.g., modern, historical, futuristic) and with 
multiple methods (e.g., shooting people with guns, 
running them over with cars) should lead to the 
best transfer of the learned aggression into their 
lives. There is some evidence that this is the case 
(Gentile & Gentile, 2008).

How Do Video Games Influence 
Learning?

The general learning model (GLM) is a useful 
model for specifying how video games produce 
a broad range of outcomes in their users (Buckley 
& Anderson, 2006). This model is an expanded 
form of the more specific general aggression model 
(GAM). GAM itself integrates previous aggres-
sion theories, such as cognitive neoassociationism 
(Berkowitz, 1990), affective aggression (Geen, 
1990), script theory (Huesmann, 1986), and excita-
tion transfer (Zillman, 1971), with more general 
social learning and social cognitive theories (e.g., 
Bandura, 1971, 1973; Mischel & Shoda, 1995) and 
social information processing models (e.g., Crick 
& Dodge, 1994). GLM differs from GAM in that 
the learning processes it describes are not specific 
to aggression; they can apply to other person 
environment interactions such as learning from 
educational video games (Buckley & Anderson, 
2006). GLM explains learning through both the 
short term processes that occur in individual learn-
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ing episodes, as well as the cyclical process by 
which these episodes produce long term changes 
in the learner (see Figure 1 for a representation 
of a single learning encounter from the GLM). 
Though GLM is not specific to learning from 
video games, it is useful for understanding video 
game learning outcomes.

Input Variables

There are two broad types of input variables in 
a learning encounter: person variables and situ-
ation variables. Person variables are the existing 
characteristics of the learner: mood state, past 
experiences, prior knowledge, beliefs, goals, 
attitudes, and other personality traits. Many of 
these variables tend to be somewhat consistent 
over time and in different situations, as the same 
knowledge structures (e.g., scripts or expecta-
tion schemata) will generally guide behavior. 
Situation variables are the characteristics of the 

environment in which the learning encounter is 
occurring. Situation variables include the location, 
other people present, and media (such as video 
games) that are present during the encounter. It 
should be fairly obvious that situational variables 
vary greatly over time, yet for each individual 
are likely to show some consistency, as people 
tend to be in similar situations across time. For 
example, a college student will find themselves 
in classroom situations more frequently than 
non-students.  

Learning encounters involving video games 
are subject to many of the same person variables 
that affect other sorts of learning, for example, 
age, intelligence, income level, and self-esteem 
(Lieberman, 1998). However, other person vari-
ables are more specific to learning from video 
games, such as the individual’s media exposure 
history. The extent to which aggression is learned 
from violent video games can be influenced by 
factors such as the player’s sex, age, social problem 

Figure 1. The general learning model, simplified view (Copyright 2006 Lawrence Erlbaum Associates. 
Used with permission)

Person Situation 

Present 
Internal 

state 

Appraisal, 
Decision, & 

Behavior 

Learning 
 Encounter 
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solving ability, experiences of victimization, prior 
aggressiveness, and level of parental supervision 
(Anderson & Bushman, 2002). Some situational 
variables can be specific to learning from video 
games as well, most notably characteristics of 
the video game itself. The amount of interest 
a game creates, the amount of time it is played 
(both the frequency and duration), how the game 
is structured, reinforcement contingencies, and 
game content all influence what is learned and 
how well it is learned. The style of game play is 
also important to learning from a video game. 
Some games rely on drill-and-recall of facts 
while other video games attempt to simulate 
reality, and different types of video games can 
lead to different things being learned (Murphy 
et al., 2002; Squire, 2003). Situational variables 
such as frustration, pain, or aggressive cues (e.g., 
the presence of a weapon) can affect how violent 
video games influence aggression (Anderson & 
Bushman, 2002).

These person and situational input variables 
can even combine in interactive ways to facilitate 
or impair learning. For example, when children 
with low self-esteem play a video game of appro-
priate difficulty that features a character similar 
to themselves, their self-esteem tends to improve 
(Lieberman, 1998). Individuals who are higher 
in trait hostility tend to show a disproportionate 
increase in aggressive cognitions in response to 
pain (Anderson, Anderson, Dill, & Deuser, 1998). 
In these examples, person factors (low self-esteem 
or trait hostility) interact with situation factors 
(similar video game character or pain), yet the 
result is either increased self-esteem or increased 
aggressive cognitions, depending on the specific 
input variables. 

Present Internal State

The effect of the person and situational input 
variables on learning and behavior occurs through 
the individual’s present internal state, consisting 
of cognition, affect, and arousal states. Cognition, 

affect, and arousal are each influenced not only by 
the input variables, but also by both of the other 
two types of present internal state variables. 

Cognition. A variety of cognitive variables 
can be influenced by input variables: attribu-
tions, conscious thoughts, beliefs, perceptual and 
expectation schemata, and behavioral scripts. In 
the case of behavioral scripts, when a particular 
script becomes activated, it influences which 
behaviors are likely to occur (Huesmann, 1986). 
For example, the presence of other students sitting 
in a classroom very quietly (a situational vari-
able) could lead to the activation of a script for 
listening to a boring lecture (a behavioral script), 
subsequently influencing the learning that occurs 
by leading the individual to ignore the instructor. 
In some cases, the activation and influence of 
such knowledge structures can occur automati-
cally and completely outside conscious awareness 
(Schneider & Shiffrin, 1977; Todorov & Bargh, 
2002). In other cases, the cognitive processes are 
initially conscious and become automatized with 
repeated practice. 

Affect. Personal and situational variables can 
also influence an individual’s affective state. This 
principle is demonstrated by phenomena such 
as mood-congruent cognition, mood dependent 
memory, and the mere exposure effect. Mood-
congruent cognition means that people are better 
able to process information that is consistent with 
their present mood. In other words, angry people 
process aggression-related information more 
easily. Aversive stimulation, such as heat, can 
increase negative affect (Anderson, Anderson, 
Dorr, DeNeve, & Flanagan, 2000). Consequently, 
the ability of violent video games to teach aggres-
sion could be intensified by playing the game in a 
hot room. Mood dependent memory, on the other 
hand, describes people’s ability to recall informa-
tion better when they are in the same mood as 
when they originally learned that information. 
This explains why depressed people can recall 
negative information more easily than positive 
information (Berry, 1997). The mere exposure 
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effect describes the tendency for an object’s at-
tractiveness to increase simply through repeated 
exposure to it. One need not even be aware of that 
exposure to be affected by it (Kunst-Wilson & 
Zajonc, 1980). Though this principle often occurs 
with stimuli that are initially slightly positive or 
neutral, it can also occur with stimuli that initially 
produce a negative reaction, as is the case with 
systematic desensitization. Presenting a stimulus 
that is initially fearful or disturbing (e.g., images 
of graphic violence) within a positive context (e.g., 
a fun video game) can produce desensitization to 
the stimulus (Carnagey, Anderson, & Bushman, 
2006). 

Arousal. Playing video games, whether they 
are violent or not, tends to produce physiological 
arousal. This is useful for learning from video 
games, as players who did not experience arousal 
might be too bored to pay attention and learn from 
the game. On the other hand, if a player is too 
physiologically aroused, learning can be inhibited 
(Deshpande & Kawane, 1982; Yerkes & Dodson, 
1908). Increased arousal more easily disrupts the 
learning of less familiar information, as compared 
with well-learned material (Berkowitz, 1990). 
This suggests that video games have an optimal 
level of arousal for stimulating learning, though 
the effects of excessive arousal may be less of an 
issue in cases where the video game is sufficiently 
familiar for the player. 

Interactions. Though GLM specifies three 
distinct internal state properties (cognition, affect, 
and arousal), these are not entirely separate routes 
of influence on learning. Both cognition and af-
fect can potentially influence arousal (Schachter 
& Singer, 1962), and cognition and arousal can 
likewise influence affect (Bower, 1978). For ex-
ample, if a violent video game makes the player 
angry, this could lead to the activation of a hostile 
expectancy schema. That schema could further 
increase the likelihood of an aggressive behavior 
in response to some sort of provocation occurring 
outside the video game.

Immediate Outcomes

The present state of cognition, affect, and arousal 
lead to an appraisal process, which in turn de-
termines the immediate behavioral outcome 
(see Figure 2). The appraisal process may be 
thoughtful or impulsive. A thoughtful appraisal 
will take place only when the individual finds the 
result of the initial appraisal sufficiently unsatis-
fying and has sufficient resources (i.e., attention 
and time) for further consideration. Note that in 
most violent video games, the player will often 
not have sufficient time or attentional resources 
for reappraisal in violent encounters. Although, 
if the player makes a poor decision and loses in 
the game, that is likely remembered when the 
player tries again. In either case, the decision 
making process will potentially produce some 
type of learning. The outcome of this learning 
trial will then have an impact on the inputs of 
subsequent learning encounters. Playing a video 
game represents a series of successive learning 
encounters, each one lasting perhaps only a few 
seconds or even hours.

Long Term Effects

The different stages of the general learning model 
discussed so far, from the personal and situ-
ational input variables to the immediate outcome, 
represent a single learning encounter in which a 
person might learn a fact or experience short-term 
changes. Similar, repeated learning encounters 
can produce a variety of long-term changes in 
an individual over time. One of the long-term 
changes that playing video games can produce 
is increased factual knowledge. Most educational 
software of the drill-and-recall variety is intended 
to meet this goal. Video games, especially those 
that are designed to simulate reality, can also 
teach behaviors. 

One of the most important long-term effects 
of video games is the potential for these games to 
alter the knowledge structures (beliefs, attitudes, 
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behavioral scripts, perceptual and expectation 
schemata, and affective traits) of their users. 
Changes in knowledge structures also leads to 
changes in personality (Mischel & Shoda, 1995; 
Sedikides & Skowronski, 1990). For example, 
repeatedly playing violent video games in which 
disagreements are settled with violence can lead to 
the development of a behavioral script of disagree-
ment that includes physical aggression. As this 
script is activated from repeatedly playing such 
video games, it should become strengthened to 
the point where it becomes more easily activated 
in general. This could make an individual more 
conflict prone and willing to resort to physical 
aggression in situations of conflict. On the other 
hand, if the same individual were to instead play 
video games in which conflicts are settled with 
peaceful discussion and compromise, this could 

eventually lead to a more prosocial personality. 
Not only do such changes in personality alter 

the personal variables that an individual brings 
to future learning encounters, but it can influ-
ence the situational input variables as well. For 
example, if a person develops an expectation of 
hostile interactions with peers, they may begin to 
seek out or even create such situations (Anderson, 
Buckley, & Carnagey, under review), and their 
peer group also is likely to change in ways that 
provide them with more opportunities to behave 
aggressively and confirming their expectations 
when those situations arise. To the extent that 
educational video games improve school per-
formance, they could lead to better relationships 
with parents and teachers and change their peer 
group, leading to more opportunities for educa-
tional advancement.

Figure 2. The general learning model, expanded causes and processes (Copyright 2006 Lawrence Erl-
baum Associates. Used with permission)
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Where Do We Go From Here?

Apply Effective Teaching Principles of 
Video Games

One potential benefit provided by awareness 
of properties that make video games effective 
teaching tools is that these properties can be more 
systematically applied. Many of these points can 
be applied not just with educational video games, 
but in other educational contexts as well. Rather 
than trying to cover every concept, educational 
games tend to focus on fewer concepts but make 
learners practice them not just to the point of mas-
tery, but to the point of overlearning. Even when 
a high initial standard of recall is used, learners 
tend to forget much of what they learn over time. 
Overlearning can help reduce this decline. This 
goal of overlearning can be achieved by teaching 
the same concepts in multiple ways within a video 
game. Similarly, new concepts should be explicitly 
connected to previously learned concepts, as in 
the spiral curriculum (Bruner, 1960). 

Another property of violent video games that 
is worth applying further is effective reward sys-
tems. Though it is popular in some educational 
contexts to reward any effort with praise, many 
video games utilize a more effective system of 
reinforcement. Though the initial difficulty level 
is adjusted to the individual, the extrinsic rewards 
(e.g., points, new abilities, better weapons) are 
given based on the increased level of compe-
tence the player achieves. This helps the player 
monitor their competence in the game, rather 
than undermining the intrinsic reinforcement 
that comes from developing greater competence 
by giving praise without regard to the quality of 
their performance.

The Issue of Video Game Violence

That violent video games increase aggression is 
well understood by psychologists. Future research 
will continue to reveal more details about the 

mediating processes (e.g., physiological desensi-
tization), corresponding brain activity, and brain 
substrates (e.g., the ACC and amygdala). However, 
the collective research to date on video game vio-
lence and aggression is sufficient to warrant public 
concern and efforts to address this problem. Such 
efforts are unlikely to be successful until these 
conclusions are more widely accepted. Resistance 
to the research findings results from multiple 
factors, some of which are beyond the scope of 
the present work. This resistance is startling, 
because many of the most vocal nay-sayers also 
promote the positive educational benefits of video 
games. As we have attempted to demonstrate, the 
psychological learning mechanisms are identical 
regardless of whether the game content features 
math or violence. Therefore, learning is likely to 
occur in both cases, not simply the one we prefer. 
In this section we address two factors: lack of 
understanding of the scientific meaning of “cau-
sality” and fear of the implications of accepting 
the conclusion that violent video games increase 
aggression. We also suggest some reasonable steps 
to reduce the effects of video game violence.

The implicit definition of causality is relevant 
because the argument is often made that “many 
people play violent video games without dem-
onstrating aggression, so therefore violent video 
games cannot cause aggression.” This argument 
presupposes that researchers are using the neces-
sary and sufficient form of causality. To support 
this narrow and extreme form of causality, all 
people who play violent video games would have 
to behave aggressively and all aggressive people 
would have to play violent video games. No me-
dia violence researcher has made this argument. 
Instead, researchers use causality in the more 
modern, probabilistic sense. In other words, play-
ing violent video games is one of many variables 
(risk factors) that increases the probability of an 
individual behaving aggressively. No single risk 
factor is sufficient to produce violent behavior, 
just as no single risk factor will be present in all 
acts of aggression.
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Reluctance to accept the conclusion that violent 
video games cause aggression can also be based 
on the fear that, if it were true, it would become 
necessary to ban violent video games. Such a fear 
appears to underlie both the industry’s and violent 
game players’ denials of the conclusions by the 
research community. This is a misunderstanding 
of the role of science in determining public policy. 
Scientific facts are just one of the factors that 
contributes to effective public policy (Anderson 
& Gentile, 2008). Public policy must also be based 
on legal issues, personal values, and political re-
alities. Also particularly relevant to this question 
of public policy are personal values of legislators 
and of the general public. Just because something 
is known to be harmful does not mean it must be 
banned. Just because certain foods contribute to 
heart disease does not necessitate banning those 
foods, though it does suggest being careful about 
what you eat. Similarly, if people gave more at-
tention to their media diets and the media diets 
of their children, the potentially harmful effects 
could be reduced.

There are reasonable steps that can be taken 
to reduce their negative impact on children with-
out resorting to a legal action. These have been 
described as the three pillars of responsibility 
(Gentile & Anderson, 2003). The first pillar is 
that the video game industry should accurately 
label their products to indicate their content, 
and explain this rating system to parents. This 
industry should also ethically market their 
products (e.g., avoid marketing violent games 
to children and adolescents) and should explain 
why it is important that parents use the ratings 
(i.e., because there is evidence of games having 
harmful effects as well as positive effects). The 
second pillar of responsibility is that the retail and 
rental industries should make reasonable efforts 
to enforce appropriate restrictions based on the 
content labels. The third pillar of responsibility 
lies with parents, who should educate themselves 
about the meanings of the media ratings systems, 
should learn why they need to monitor the con-

tent and time spent playing video games by their 
children, and then should act on that knowledge. 
For a broader discussion of public policy options 
about media violence, see Gentile, Saleem, & 
Anderson (2007).

cONcLUsION

It is evident that video games teach a variety of 
types of information, skills, and behaviors. Some 
of this learning is intentional and beneficial (e.g., 
software designed to teach school subjects), but 
other forms of learning, such as increased aggres-
siveness from playing violent video games, occurs 
even though it is not intended by the creators or 
players of these video games. The specific out-
comes are dependent on the content of the video 
game. Those who create and use video games 
in education should be aware that a single video 
game can have multiple effects on their users. For 
example, a video game in which the player must 
solve math problems in order to destroy enemies 
might simultaneously increase math knowledge 
and aggressive attitudes.

Popular video games frequently make use 
of a variety of effective teaching principles that 
make them powerful at teaching whatever their 
content happens to be. Those who wish to create 
effective educational video games would do well 
to consider these principles.1 Specifically, an effec-
tive video game will allow players to choose the 
difficulty level of the video game and gradually 
increase the challenge as a player’s skill increases. 
Skills learned in the beginning of a game should 
be practiced to the point of automatization and 
continually utilized as new skills are practiced. 
Educational video games should be made to take 
advantage of the ability to provide immediate 
feedback. The system of reinforcement is a criti-
cal component of an educational video game. The 
most effective games at motivating players will 
make use of both extrinsic reinforcement (e.g., 
points or impressive visual effects) and intrinsic 
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reinforcement (e.g., a sense of accomplishment 
or competence). 

The GLM provides a useful framework for 
understanding how video games exert short term 
and long term effects on their users. This model 
shows that learning does not simply mean acquir-
ing information, but potentially changing behavior 
and personality as well. Video games are clearly 
a powerful tool and, like any effective tool, care 
should be taken in how they are used. 
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KEY TERMS

Aggression: Behavior which is carried out 
with the intent to harm another individual who 
is motivated to avoid that harm.

Automatize: Making a cognitive process rela-
tively effortless and requiring few or no cognitive 
resources, usually achieved through repetition.

Knowledge Structure: Packet of organized 
information about the world, held in long-term 
memory.

Overlearning: To continue studying or prac-
ticing a perceptual, thought, or decision process, or 
a skill after initial proficiency has been achieved, 
in order to reinforce or ingrain the learned infor-
mation or skill. 
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Schema: A pattern or template used to un-
derstand real-world experiences, to mediate per-
ception, or guide response. A type of knowledge 
structure.

Script: A schema containing an expected 
sequence of behaviors used to attain a particular 
goal.

Violence: Extreme physical aggression, such 
as severe physical assault or murder. All violence 
is aggression, but not all aggression is violence.

ENDNOtE

1 A different level of analysis suggests that 
there are at least four dimensions on which 
video games have effects, including amount, 
content, structure, and mechanics (Gentile 
& Stone, 2005; Khoo & Gentile, 2007). We 
have focused almost entirely on the content 
dimension here, but software developers 
should also consider the others if the goal 
is maximally effective games.




