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Though traditionally designed for entertainment purposes, video
games are increasingly being used by psychologists to aid in our
understanding of skill acquisition, cognitive capacity and plastic-
ity, development and aging, and individual differences. Work by
Green and Bavelier (2003), now published over a decade ago, gen-
erated a great deal of interest by psychologists (and the general
public) and an influx of researchers into this domain. However,
the tradition of using video games to understand, measure, and
improve cognition goes back to at least the mid-to-late 1980s
(e.g., Griffith et al., 1983; Gagnon, 1985; Metalis, 1985; Dorval
and Pepin, 1986; Clark et al., 1987). The most notable, system-
atic attempt to use a video game to understand human cognition
and performance was the Learning Strategies Program, funded by
the Defense Advanced Research Projects Agency (Donchin et al.,
1989). Out of this project came the Space Fortress video game,
which was developed by cognitive psychologists and designed to
require skills such as memory, attention, dual-tasking ability, and
psychomotor control and speed. Space Fortress served as a stan-
dardized task so performance could be compared across labs (and
across continents) to understand the best methods to train com-
plex skill, the relationship between fundamental abilities (e.g.,
fluid intelligence) and skill development, and the degree to which
training gains and task mastery transfer beyond the trained task.
Space Fortress is still used across many labs today (e.g., Blumen
et al., 2010; Lee et al., 2012; Scheldrup et al., 2014), and has
been one of the few video games to be played while functional
magnetic resonance imaging has been recorded (e.g., Voss et al.,
2012).

Space Fortress has served as an invaluable research tool, and
has revealed a great deal about the nature of skill acquisition and
learning. However, as anyone who has played the game can attest,
Space Fortress gameplay can be a frustrating and unenjoyable
experience. Space Fortress was developed by psychologists, not
professional game developers. Although it was similar to many
arcade games at the time of its development, by today’s standards
Space Fortress is a relatively primitive game. It features rudimen-
tary graphics, it lacks an engaging narrative, its level of difficulty
does not adapt to the player’s skill, and it is essentially the same
“level” presented to the player over and over again (there are no
new challenges or game elements as the player spends more time
playing the game). Modern video games feature realistic graph-
ics, compelling stories, are adaptive, have changing demands, and
allow the player to approach in-game problems in many different

ways. They are designed to be motivating and challenging, but not
so challenging as to arouse a high level of frustration. While many
of these changes make the study of modern video games more
appealing and interesting, the increased complexity and diver-
sity of these games make performance within them more difficult
to understand, and this introduces challenges when using video
games as tools to achieve insight into cognitive processes. This
Research Topic, containing 10 articles, and featuring 45 authors,
highlights the promise and challenge of using commercial and
custom video games to understand cognition.

Many of the articles included in this Research Topic revolve
around the theme of transfer of training from video games to
other measures of perception and cognition, inspired by the
now seminal work of Shawn Green, Daphne Bavelier, and oth-
ers (Bavelier et al., 2012). This research suggests that action
video game play is associated with superior perceptual and cog-
nitive abilities. Cain et al. (2014) and Pohl et al. (2014) in this
Research Topic present evidence in favor of cross-sectional dif-
ferences between action gamers and non-gamers on measures of
vision and attention. However, evidence from cross-sectional and
training studies used to support action game effects has been
criticized for a variety of methodological reasons (Boot et al.,
2011, 2013b; Kristjánsson, 2013; Bisoglio et al., 2014; Ferguson,
2014). Importantly, Cain et al. (2014) and Pohl et al. (2014)
provide a full report of their methods and the ways in which
participants were recruited, following the best reporting prac-
tices outlined by critics of game effects. In their large-sampled
training study, Baniqued et al. (2013) found limited transfer
of training, but blunt the potential criticism of placebo effects
being responsible for the transfer effects that were observed
by measuring participants’ expectations regarding the type of
training they received (see Blacker et al., 2014; for a similar
approach).

If video game interventions are determined to improve per-
ceptual and cognitive abilities, then they must be well-designed
in order to effectively and efficiently deliver training. Montani
et al. (2014) present the design and validation process used to
develop a game to exercise attention and executive functioning in
individuals with Traumatic Brain Injury (TBI). They demonstrate
that their game does tap aspects of executive control, and future
intervention studies with TBI patients as participants will deter-
mine whether game improvements transfer to other measures of
executive control, and more importantly, meaningful measures of
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everyday performance. Boot et al. (2013a) demonstrate another
important issue in terms of video game intervention design.
Game intervention design needs to consider the target popula-
tion of the intervention and the preferences of that population,
or intervention adherence will be low and the intervention will
fail.

Within this Research Topic, Towne et al. (2014) and Latham
et al. (2013) raise interesting and important questions regarding
how to measure and classify video game expertise. Many studies
use fairly simplistic, undifferentiated definitions of game expe-
rience. These definitions often don’t make distinctions between
very different types of game experience (lumping most fast-paced
games into the category of “action game,” even though perceptual
and cognitive demands may differ greatly between these games).
To truly understand the potential effects of game experience on
the performance of other laboratory and real-world tasks, we
need to better measure how often individuals are playing video
games, what they are playing, and their history of gameplay across
their lifetime. Towne et al. (2014) argue that methods from the
study of expertise in other domains (e.g., chess) can serve as an
example.

Finally, Ventura et al. (2013) present a different example
of the way video games can be used to understand cognition.
Custom games can be used as a way to measure cognitive abil-
ities, much in the same way the Space Fortress game could be
seen as a measure of fluid intelligence (Rabbitt et al., 1989). This
“stealth assessment” has several advantages, including the reduc-
tion of test anxiety. This extremely promising approach might be
ported to the laboratory to get better ability measures compared
to our typically dull battery of intimidating neuropsychological
tests.

This is truly an exciting and fast-moving area of research with
many challenges, but also potentially many rewards. Fortunately,
we are seeing more and more studies taking steps to overcome
these challenges, and more discussion of best practices with
respect to using games to gain insight into cognitive processes
(including studies and discussion presented in this Research
Topic).
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