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How and What Do Videogames Teach?
Edward L. Swing and Craig A. Anderson

The pervasiveness of videogames in modern society, especially among
children, suggests that it is important to understand how and what these
videogames are teaching the individuals who play them. Although playing
videogames can produce positive outcomes, such as increased persist-
ence at difficult tasks, there are also potential negative outcomes, such as
increased aggression. The General Learning Model illustrates how these
positive and negative outcomes are produced, both in the form of imme-
diate short term effects and through cumulative long term effects. In this
chapter, we will explore the effects of videogames as explained by the Gen-
eral Learning Model. Some important public policy issues relating to the
teaching effects of videogames will also be addressed.

The General Learning Model

The General Learning Model (GLM) is based on both early aggression theories
and violent-media research as well as social-cognitive models and develop-
mental approaches to learning. The GLM is general enough to explain many
ways in which videogames teach and influence behavior (Buckley & Ander-
son, 2006). This model is also useful for its ability to integrate the short
term and long term learning effects that videogames can produce.

Input variables

A person’s behavior is a product of two types of input variables: personal
and situational (see Figure 3.1). Person variables include all of the charac-
teristics of a person as they exist before the learning encounter: personality
traits, previous experience, behavioral tendencies, beliefs, attitudes, and
mood state. These internal variables tend to be consistent over time and
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Figure 3.1. The General Learning Model: simplified view.

across situations as a result of people consistently using the same knowledge
structures (e.g., scripts, beliefs, and schemata) in shaping their behavior
(Anderson & Bushman, 2002; Anderson & Huesmann, 2003; Mischel &
Shoda, 1995). Situational variables are the characteristics of the context in
which the individual is currently placed (“situated”). This includes media,
objects, settings, and other people that make up the learning environment.
Although situational variables can and do vary quite a bit over time, they
also show some consistency over time, as individuals are often in the same
or similar situations repeatedly.

As with learning in general, the ability to learn from videogames is related
to many variables, including age, grade level, ability level (this includes learn-
ing disabilities and low school performance), income level, and self-esteem
(Lieberman, 1998). Some factors that influence learning from videogames
are more specific to this form of learning. These variables include indi-
vidual media-exposure history and the degree to which an individual’s
comprehension of information is affected by surrounding information (e.g.,
field-dependence vs. field-independence) (Ghinea & Chen, 2003). Some
variables may affect learning through their connection with the specific
content that is being learned. For example, learning from violent video-
games may be affected by the player’s sex, age, experiences with bullying,
social problem-solving skills, emotional regulation ability, hostile per-
sonality, history of aggressive behavior, level of parental supervision and
restriction of videogame play, and aggressive attitudes, beliefs, goals, and
scripts (Anderson & Bushman, 2002).

Situational variables also have an impact on an individual’s ability to
learn from a videogame. The most important situational variables related
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systematic desensitization; that is, a reduction in the initially aversive emo-
tions. Systematic desensitization is maximized if the initially aversive or
feared stimulus is presented in a positive context. In relation to videogames,
this means that although the violence contained in a videogame may be
initially aversive, repeated exposure within the context of a fun game can
reduce negative reactions to the violence (e.g., Carnagey, Anderson, &
Bushman, 2006).

Arousal. Most videogames, whether they are designed for education or
entertainment, tend to be arousing. The level of arousal produced by a game
influences how much learning it can produce. If a videogame does not pro-
duce a sufficient amount of arousal, the player may be too bored to pay
attention and learn from it. However, too much arousal can actually inhibit
the learning of new information (Deshpande & Kawane, 1982; Yerkes &
Dodson, 1908). For well learned material, this inhibition in the retrieval
and use of information is less likely (Berkowitz, 1990). With less familiar
information, arousal is more likely to inhibit the learning and use of the
information.

Interrelationships of internal states

Although input variables influence cognition, affect, and arousal, these
internal states also can exert substantial influence on each other; cognition
and arousal have been shown to influence affect (Schachter & Singer, 1962)
and affect can influence cognition and arousal (Bower, 1978). When arousal
is too high, the learning of new information may be inhibited. When it is
too low, the lack of motivation can also reduce the ability to learn. Fur-
thermore, hostile cognitions or angry affect can determine the scripts and
knowledge structures that guide a person’s behavior.

Learning encounters

The factors that constitute the present internal state lead to appraisal and
decision-making processes that result in some kind of action. This action
can be either thoughtful or impulsive, depending on factors such as the
valence of the appraisal and the presence of sufficient attentional resources
to give the action more careful consideration. In an educational context, an
example of such an action is trying to recall the answer to a test question.
The entire episode, from input variables to the action that eventually results
may be described as a learning encounter (see Figure 3.2). Playing a video-
game may be thought of as a series of learning encounters. A single learning
encounter within a videogame may last only a few seconds, or it can even
last hours.
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Figure 3.2. The General Learning Model: expanded causes and processes.

According the General Learning Model, learning encounters have both
short term and long term effects on an individual. A learning encounter
may exert short term effects on an individual through both person vari-
ables and situation variables that make up the inputs of subsequent learning
encounters. Of more interest is the potential of these episodes to produce
long term effects, through repeated episodes of a similar type. Such repeated
episodes can result in changes in personality processes, long term affective
changes, and changes to a variety of types of knowledge structures (e.g.,
content information, procedures, beliefs, attitudes, perceptual schermata
for both basic and social patterns, behavioral scripts, and expectation sche-
mata). To relate this back to learning from videogames, an example of such
a long term change is that repeatedly playing a videogame that includes a
specific form of violence (e.g., gang warfare) could lead to the development
of behavioral scripts for that type of violence. Similarly, repeated exposure
to videogames that simulate the operations of a business (e.g., Sim Theme
Park) could lead to the development of knowledge structures (including
scripts) for such business operations.

Learning encounters can also exert long term effects by influencing the
situational variables that make up the input of future episodes. This may
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happen when changes in knowledge structures affect an individual’s rel-
ationship with teachers, parents, or peers. The development of different
knowledge structures may also produce changes by influencing the types of
social and non-social situations an individual is likely to encounter. As an
example of how such a change in personality might occur, a series of learn-
ing encounters that led a person to expect hostile reactions from their peers
could lead the person to seek out or create situations in which aggression
and confrontation are more likely. Similarly, improvements in school per-
formance brought about by repeated exposure to educational videogames
could lead to improved relationships with teachers and parents, and to
seeking out additional situational contexts that have academic possibilities.

Videogame Effects

As with any type of media, videogames have the potential to have positive
or negative effects on the people who play them. However, videogames are
of particular interest because they are very effective teaching tools. Before
examining the reasons videogames are effective at teaching, it is worth cov-
ering some of the important distinctions concerning videogame effects.

Important distinctions

Short term effects vs. long term effects. When researchers describe short term
effects of a videogame, they are referring to effects that are immediate; that
is, while playing the game or shortly after playing. Such effects could persist
for as long as a half-hour or so after playing, but will tend to diminish rap-
idly over time. Long term effects may be thought of as delayed effects. These
effects tend to accumulate with repeated practice and rehearsal of the video-
game content. It is worth noting that while it may often be the case that a
videogame will produce similar short term and long term effects, this is not
necessarily the case. A videogame could potentially lead to an increase in
prosocial behavior as a short term effect, but still increase aggression in the
long term. For example, a videogame that increased hostility towards an
outgroup might produce such opposite short term and long term effects
if the player is playing the videogame in an in-group setting but later has
repeated interactions with the outgroup.

Learning vs. performance. Although people often view performance as a
necessary indicator that learning has occurred, this approach can be mis-
leading, It is possible to learn skills, beliefs, attitudes, or other knowledge
structures even if a person does not have an immediate opportunity to dem-
onstrate such learning outcomes. It makes sense to look for performance as
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an indication of learning because the performance of a behavior or the use
of a knowledge structure obviously indicates learning. However, the absence
of such performance does not indicate that no learning has occurred. It may
be that the situation in which the learned knowledge structures or behavior
is evoked occurs years later, or it may not ever occur at all.

Manifest effects vs. latent effects. With respect to videogames, manifest
effects can be described as the effects of the game that are intended, while
latent effects are those effects that are unintended. Although a game may be
designed for one purpose, it may produce other unintended effects as well.
For example, just because a videogame was designed to be entertaining
does not mean that it cannot produce an unintended increase in aggression.
Also, note that the latent effects of a videogame are not necessarily negative.
Videogames can produce positive effects (e.g., improved perceptual-motor
skills) even if there was never any intention of producing such an effect.

Effectiveness of videogames as teaching tools

There are several reasons why videogames are very effective teaching tools
(Gentile & Gentile, 2005). Some of the major reasons are outlined in Table
3.1. One such reason is the ability of videogames to capture and hold a per-
son’s attention. Videogames do this in part through the use of perceptual
cues, such as rapid changes in scene or interesting auditory stimuli that nat-
urally capture attention. Videogames can also offer clear objectives, which
are especially appealing because these goals can be adapted to the skills and
knowledge of the player. Even the pace of learning can be adapted to the
abilities of the individual player. The use of naturally attention-grabbing
stimuli and adaptable goals can help ensure that a videogame has a person’s
attention, which increases the potential to learn from it.

Videogames also are effective because of the active role of the player

Table 3.1. Videogames: great teaching tools.

~ Can capture and hold attention (e.g., orienting response)

Offer clear objectives which can be adaptable to prior knowledge and skill
Match objectives and pace to the abilities of the learner

Active learning, including feedback and the ability to practice until mastery
Overlearning

Include both extrinsic (e.g., points) and intrinsic rewards (e.g., competence)
Subsequent rewards require knowledge and skills learned at earlier points in the
game

- Massed and distributed practice

i

i

i

i

{

Adapted from Gentile & Gentile (2005)
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in the learning encounters. Players receive rapid feedback on their per-
formance, and can repeatedly practice a skill or carry out a script until it is
mastered. In many cases, skills are overlearned, which improves the long
term retention of the learning produced by the game. The same skills mas-
tered early in a game are often required later on in the game as well, which
contributes to this process of overlearning. It is common in educational
situations for information or skills to be taught without this sort of over-
learning that occurs in videogames. Unfortunately, this often means that
students do not have the sort of chances to apply or rehearse the knowledge
in ways that would lead to long term retention. For many videogame play-
ers, their playing time constitutes both massed practice (in that they play
for long duration in each sitting) and distributed practice (by playing the
game frequently), which is also ideal for increasing learning.

The level of attention players give to videogames and the amount of time
spent playing are both due in part to the effective systems of rewards that
most videogames utilize. These rewards include both extrinsic and intrinsic
rewards. Extrinsic rewards tend to be relatively obvious, as these are often
an intentional part of the game, such as “points.” Extrinsic rewards can
also include entertaining visual and sound effects. Intrinsic rewards occur
outside of the videogame itself, but are a result of playing it. For example,
videogames can give players a sense of accomplishment and competence,
or improve their self-esteem (Lieberman, 1998). These rewards are intrinsic
to the experience of playing the game itself, rather than being overt in the
sense that game points are. Several features, such as adaptability and mul-
tiple forms of rewards, are responsible for giving videogames the ability to
attract and hold players’ attention, and the gameplay allows players to thor-
oughly learn the knowledge structures presented in the videogame.

Positive videogame effects

Videogames have the potential to be powerful educational tools. These games
can teach both specific content and skills that are beneficial, and also exert
more general positive effects on those who play them. Schools, the military,
and other industries and organizations have already successfully utilized
videogames as teaching tools, but there is the potential for much greater
benefit to be derived from videogames.

Unintended effects. Playing videogames can have various positive effects
on an individual. These effects are, in many cases, unintended by those who
design and those who play these videogames. One such general skill that
videogames have proven effective in teaching is hand-eye coordination.
People who play videogames are better able to pay attention to cues across
the visual field and can attend to a greater number of cues, compared to
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those who do not play videogames {(Green & Bavelier, 2003). Although such
advantages in coordination may not be important in most real-world con-
texts, one study recently found that surgeons who had experience in playing
videogames were faster at performing laparascopic surgeries and also made
fewer mistakes (Rosser, Lynch, Haskamp, Yalif, Gentile, & Giammaria,
2004). Laparascopic surgery is a less invasive method of operation, in which
surgical devices are controlled by keypads and joysticks while progress is
viewed on a monitor. The finding that videogames experience is related to
better performance at specific skills, such as surgical techniques, suggests
that deliberate efforts to improve performance in these areas through video-
games could prove successful. ;

Another positive effect that videogames have is increasing children's pos-
itive attitudes towards computers and computer use. Given the importance
of computers in many occupational fields in the modern world, such atti-
tudes are likely to benefit an individual to the extent that it increases com-
puter familiarity and use. In some videogames, basic aspects of computer
programming are incorporated into the game, giving players an opportu-
nity to develop skills which are potentially beneficial in other computer-
related contexts.

Videogames can also teach players task persistence, a useful ability in
many contexts. It is common in many videogames for players to fail in their
initial attempts at a particular task. In fact, many games are designed so that
immediate success is nearly impossible, but by developing skills and per-
sisting in their efforts, they gradually perform better at the challenge and
are eventually rewarded with success. The fact that success is contingent on
repeated efforts rather than natural ability or task difficulty could transfer
into other areas of their life, showing the player that difficult tasks can be
achieved through persistence.

Intended effects. Many videogames have been created to teach players
specific content and skills. There are many computer games that have been
designed to teach traditional school content, and such games have proven
effective in teaching subjects such as algebra, geometry (Corbett, Koedinger,
& Hadley, 2001), biology (Ybarrondo, 1984), photography (Abrams, 1986),
and computer programming (Kahn, 1999). For example, the Pennsylvania
Department of Migrant Education was able to successfully teach math, read-
ing, English fluency, and critical thinking skills to migrant children through
avideogame (Winograd, 2001). Research indicates that educational software
programs are effective at improving early reading and math development
(Murphy et al., 2002).

The educational effects of videogames have extended beyond traditional
educational subjects to include the teaching of various life skills. Video-
games have used virtual reality environments to help teach basic life skills
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such as grocery shopping to students with severe learning disabilities (Stan-
den, & Cromby, 1996). Lieberman (1997) found that a videogame was able
to successfully teach diabetic children to practice better health behav-
iors to take care of their disease. NASA research on attentional abilities of
fighter pilots led indirectly to the creation of a videogame designed to teach
children diagnosed with Attention-Deficit Hyperactivity Disorder how to
better control their attention. Various types of simulators (e.g., flight sim-
ulators) have demonstrated effectiveness in teaching some of the skills
required to perform the task being simulated.

One of the organizations that relies most heavily upon videogames to
teach is the U.S. military. The U.S. Army has a unit called the Program Execu-
tive Office for Simulation, Training, and Instrumentation (PEO STRI) with an
annual budget of one billion dollars. This unit is responsible for implement-
ing training through videogames that are designed to simulate military
operations (Buckley & Anderson, 2006). The military simulators teach
a variety of skills, such as how to fire different weapons, operate vehicles,
interpret computer interfaces, military strategy, and teamwork. Various pri-
vate organizations also use videogames for training purposes.

Although these videogame effects illustrate that videogames can exert
a positive influence in many areas, both intentionally and unintentionally,
there remain many other ways in which videogames could be applied in
beneficial ways. Games could be designed to teach social skills to children
experiencing social difficulties. It may also be possible to design video-
games with psychotherapeutic applications. The benefits of videogames can
apply to a broad range of skills, abilities, and general life practices, and can
even occur in unintentional ways.

Negative videogame effects

Unfortunately, not all of the effects of videogames are positive. Videogames
also have the potential to change behavior in undesirable ways. One of these
ways that has received the most research attention is the potential for violent
videogames to increase aggression. It is not particularly surprising, given the
effectiveness of educational games in teaching various skills and information,
that videogames with violent content can also teach their content to players.
Nature of the effects. Different research methods have yielded converg-
ing evidence that short term exposure to violent entertainment media
produces immediate increases in aggression, and that repeated, long term
exposure increases aggression across the lifespan (Anderson et al., 2003).
Similar findings now exist in the videogame research literature (Anderson,
Gentile, & Buckley, 2007). These research findings can be clearly and effec-
tively explained by the General Aggression Model (GAM). This model is
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similar to the General Learning Model, and it likewise explains short term
and long term effects of videogames. GAM more specifically addresses the
processes that lead to aggression. According to GAM, when aggressive
scripts, cognitions, or other knowledge structures become activated (either
through short term situational priming or due to aggression-related per-
sonological factors) and a person is mildly provoked, they are more likely
to act aggressively. This action will often be interpreted as excessive by the
target of their aggression, which can lead to an aggression-escalation cycle.
Thus violent videogames can increase aggression either through the short
term activation (i.e., priming) of aggression related knowledge structures
or through long term increases in the accessibilty of such knowledge struc-
tures (i.e., the development of an aggressive personality). Even then, it will
take some form of provocation for violent behavior to be evoked, but such
provocations are common in the day-to-day experiences of most people,
and violent videogames increase the likelihood of an aggressive response.

A common question about violent videogame effects is whether they
are stronger than the effects that have been found for violent television and
films. There are several reasons, based on social psychological theory, to
believe this to be the case (see Table 3.2). First, theory suggests that iden-
tification with an aggressor makes an individual more likely to behave
aggressively in the future. Videogames force a player to identify with the
aggressor because the player is controlling them. This is similar to the
active-passive distinction from the general learning model, in that the
active role of a videogame player leads to better learning of the violent con-
tent. This increased identification with the aggressor is likely to make the
rewards for the portrayed violence more direct and salient as well.

Violent videogames may also have a stronger effect on aggressive behav-
ior than films or television because these games often allow the player to
rehearse the entire aggression sequence. A player may be required to look
for threats, identify them, make a decision, and take aggressive action in
a game, whereas television or film observer may not rehearse all of these
steps in watching a film or television show. By developing more complete
aggressive scripts, future aggressive behavior becomes more likely.

Table 3.2. Are violent videogames worse than violent television/films?

Reasons they might be:

Identification with the aggressor

Active participation

Rehearsa] of the entire aggression sequence
Violence is directly rewarded

~ Rate of violence is much higher

i

i

t
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