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In this essay we introduce the special issue of Cognitive Technology on “Games for Good as 

Cognitive Technologies”. With this special issue we highlight a range of innovative and 

interdisciplinary research being done within the domain of cognitive technology.  This essay 

introduces the issue and describes the rationale for our focus on games for good.  The amount of 

new research focused on this topic is encouraging and exciting and our goal is introduce 

researchers in cognitive technologies to this important topic. Our hope is that, from this 

introduction, the field will recognize their promise and engage in a broader collaboration to 

develop, test, and refine these emerging complex forms of cognitive technology.  
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An Emerging Body of Research 

In recent years, sophisticated video games have emerged 

as controversial harbingers of a new age of interactive, 

immersive, and ubiquitous computing. Modern video 

games are played not only on consoles such as the 

Playstation 3 and Xbox360, but also on mobile devices, 

PDAs, cellular phones, and social networking platforms. 

The proliferation of games and their penetration into so 

many different areas of contemporary society obviously 

has profound implications for the entertainment industry, 

but this phenomenon also presents unique new 

opportunities for understanding the mechanics of 

teaching, training, and persuading with networked 

gaming technologies.   

 

Some researchers, like Steven Johnson (2005) and James 

Paul Gee (2003), cautiously embrace video games.  They 

note their immersive and engaging characteristics and 

their capacity to simultaneously challenge, seduce, and 

frustrate players.  They also acknowledge video games’ 

native ability to construct those combinations of complex 

physical interactions, interesting cognitive problems, and 

curiosity-piquing narrative scenarios that are appealing to 

human players.  Others are more critical of these new 

technologies. For example, critics like Maggie Jackson 

(2009), see video games as nothing more than the latest 

gadgets in a long line of technologies designed to 

compete for our precious attention, gadgets that 

adversely affect important cognitive abilities like focus, 

judgment, and awareness. Building upon earlier work 

from critics such as Sven Birkerts (1994), Jackson argues 

that modern networked technologies are not helping us to 

become better thinkers and learners, but instead are de-

socializing us, distracting us, and leading us to the brink 

of an impending dark age. Such thinking complements 

work by cognitive theorists such as Rich Mayer (1999) 

who have argued for a more human centered approach to 

the development of learning technologies. 

 

Surely such a polarizing medium has something to offer 

the domain of cognitive technology.  Regardless of 

which argument one finds more persuasive, it is clear 

that video games are doing something to the way players 

think and interact with technologies, and that this 

something may in fact be impactful enough to follow the 

player outside what Katie Salen and Eric Zimmerman 

(2004) call the "magic circle" boundaries of the 

gameworld and into the real world, where problems must 

be solved with real applicability, discussions must be had 

with real people, and solutions must be crafted in real 

physical space.   

 

Even without this movement into real space, however, 

there are interesting things to learn from video games as 

encapsulated immersive and fantasy-laden environments.  

For instance, the safe virtual borders of the magic circle 

offer impressive cognitive and physiological benefits, 

such as the ability to minimize pain for burn victims or 

allow people with phobias or post-traumatic stress to 

safely deal with those issues in virtual environments 

(Hoffman, 2004; Jackson, 2009).  It is the intent of this 

Special Issue to explore recent research in this area and 

to begin mapping out some conceptual boundaries for 

understanding games for good as cognitive technologies. 

 

Video Games and Cognition 

Before the recent attention of contemporary advocates 

and critics alike, video games were studied by scientists 
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and researchers as a means through which to examine 

cognitive processes such as spatial aptitude (Dorval & 

Pepin, 1986), attention (Greenfield, DeWinstanley, 

Kilpatrick, & Kaye, 1994), and learning and training 

(Gopher, Weil, & Bareket, 1994).  It was over 20 years 

ago that cognitive psychology saw one of the first serious 

attempts to create and use a computer game to examine 

cognition.  Space Fortress, developed at the University 

of Illinois, was one of the first instantiations of a 

computer game as a cognitive technology for use in 

experimentation. This game-based technology, both 

developed and tested by cognitive psychologists, 

afforded a groundbreaking new way for researchers to 

observe complex sensory-motor processes (Mané & 

Donchin, 1989).  It helped researchers study, for 

example, the interaction between skill levels, and the 

integration of component skill types (e.g., attentional 

skills, integration of spatial information), and their 

relation to overall performance (Shebilske, Goettl, & 

Regian, 1999; Shebilske, Goettl, Corrington, & Day, 

1999). The game’s utility has continued with revised 

versions still being developed to improve on its data 

collection and experimental manipulation capabilities 

(Shebilske, et al., 2005).  It was most recently used in a 

neuroscientific investigation of the relation of brain 

volume and learning ability.  In this study, Erickson and 

colleagues found that the size of a participant’s striatum 

was related to their performance on Space Fortress, 

documenting an important connection between cognitive 

technologies as brain training devices (Erickson  et al., 

2010).  

 

In addition to the work done with Space Fortress, there 

has been a fair amount of other research using games as 

cognitive technologies for experimentation and training.  

For example, in an early examination of transfer of flight 

training, Gopher and colleagues (1994) found that groups 

of cadets who received 10 hours of flight training using a 

computer game were able to perform significantly better 

on real-world flight tests than cadets who did not receive 

such video game training.  Additional research analyzed 

the degree to which video games might provide a more 

valid test of learning.  In a study to assess if the video 

game-based Atari Air Combat Maneuvering Task was a 

good prospect for a performance test battery for use 

training tasks conducted under unusual environmental 

circumstances, Jones, Kennedy, and Bittner (1981) not 

only found that video games were excellent prospects for 

such environmental research and training, but also that 

they displayed similar characteristics to other training 

methods. 

In terms of spatial visualization and attention related 

research, Gagnon (1985) examined the relationship 

between spatial aptitude and video game use and found a 

correlation between scores on video games and spatial 

aptitude tests.  The study also concluded that gender 

differences existed and that age was negatively correlated 

to both video game scores and spatial test scores.  More 

recently, researchers determined that game-based 

training could not only be used to eliminate gender 

differences in spatial cognition, but also that even short 

treatment times (10 hours spent playing video games) 

produced an increase in spatial cognition for all subjects, 

regardless of gender (Feng, Spence, & Pratt 2007).  

Similarly, there is a positive correlation to performance 

on various tests of perceptual functioning in regular 

players of video games as opposed to individuals who do 

not play video games (Castel, Pratt & Drummond, 2005; 

Green & Bavelier, 2003; Green & Bavelier, 2006; Yuji, 

1996).  This increased performance could not be 

attributed to a different perceptual processing 

mechanism, however, leading researchers to hypothesize 

that the play of video games may lead to faster encoding 

of stimuli due to a modification of the visual system, 

thereby allowing for enhanced stimulus-response 

mapping. 

 

The perceptual and cognitive benefits of video games 

during complex tasks are also well documented, 

particularly in the medical field.   The Entertainment 

Software Association (2009) reports on a study from 

New York’s Beth Israel Medical Center in which 

laparoscopic surgeons who played three hours of video 

games a week made 37 percent fewer errors than those 

who did not.  Prior work suggests that video game skills 

can even be used to predict the level of laparoscopic 

aptitude in beginning surgeons (Rosenberg, Landsittel, & 

Averch, 2005). 

 

Not all research is entirely supportive of computerized 

cognitive training, however.  Though not exclusively 

focused on games, recent research from Owen and 

colleagues (2010) points out a general lack of empirical 

evidence for the successful use of computerized brain-

training programs.  In an online study of 11,430 

participants, these researchers found no evidence for 

cognitive improvement after an average of 24.47 training 

sessions in two experimental groups – one emphasizing 

reasoning, planning, and problem-solving; the other 

training a broader array of cognitive functions including 

short term memory, attention, visiospatial processing, 

and mathematics.  The authors note that these functions 
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are similar to those found in commercially available 

brain-training devices.  Owen et al. conclude by pointing 

out that computerized brain trainers have not yet been 

shown to improve generalized cognitive functioning 

beyond those tasks that are actually being trained.  In 

other words, participants improved on those particular 

tasks being trained in the experimental conditions, but 

these improvements did not generalize beyond the 

boundaries of the test conditions.  Such findings echo 

earlier work by Sims and Mayer (2002) who, in a study 

with the video game Tetris®, illustrated how spatial 

expertise gained from game play was quite specific to 

mental rotation tasks and did not transfer to other 

measures of spatial ability. 

 

Cognitive Games for Good 

These studies, and many others like them, suggest that 

video games have the potential to significantly affect 

cognition, though the link of training to transfer is not 

always supported by research.  In the special issue that 

follows, we focus on additional research-centered types 

of video games that impact cognition for a particular 

prosocial purpose — games sometimes characterized as 

“games for good.”  By “games for good,” we refer to 

those video games that bring about positive social change 

in the world.  This may or may not be an explicit goal of 

the designers.  Games for good may be developed to 

promote awareness of nutrition, to examine economic 

policies and their impact on low SES communities, to 

educate schoolchildren about history or geography, or to 

encourage the discussion of public health policy for 

individuals who might not normally think about this type 

of problem.  Because of the representational and 

simulated nature of games, the type of good potentially 

done by these types of games is limited only by the 

resources and imaginations of the game designers and 

developers who produce them. 

 

We can better understand the genesis of the games for 

good movement by tracing recent activity from the 

academics and independent games developers working in 

this area.  Perhaps the best indicator of video games’ 

rising status in the realm of academic discourse is the 

emergence of several communities, festivals, and 

conferences devoted to games for non-entertainment 

purposes in the early and mid-2000s.  One of the earliest 

gatherings was the Games for Change series of 

conferences, the first of which was held in New York in 

2004.  The goal of Games for Change was to “bring 

together non-profits, foundations, and game developers 

to explore the use of digital games to advance 

organizational mission and societal change” (Sawyer, 

2004, para. 2).  From this initial gathering of 

technologists and researchers sprung numerous other 

conferences, festivals, and workshops, each with the goal 

of advancing the study and practice of game design to 

move beyond mere entertainment and leisure.  The most 

ambitious groups of individuals were those who wanted 

to not only teach with games, but also to bring about 

positive social change through their use.  The latest 

Games for Change festival, held in 2009, boasted an 

attendance of 430 and included well-known and prolific 

games scholars such as Henry Jenkins, James Paul Gee, 

Katie Salen, and Eric Zimmerman (Games for Change). 

Other prominent conferences devoted to game studies, 

such as the Games, Learning, and Society Conference—

held annually in Madison, WI—generate additional 

workshops, conference presentations, and research 

papers devoted to games for good and related topics 

(Games, Learning, and Society).  

 

This work is particularly important because of the many 

difficulties inherent in the process of building 

educational or socially responsible video games.  

Foreshadowing the current cautionary stance taken by 

Owen et al. (2010) and previously described above, 

Squire (2002) warns that educational games must also 

still prove themselves in terms of both knowledge 

transfer and the meaningful practice of learned skills 

outside the game.  In his own words, "a skilled Half-Life 

player might develop skills that are useful in playing 

Unreal Tournament (a very similar game), but this does 

not mean that players necessarily develop generalizable 

'strategic thinking' or 'planning' skills" (para. 25).  In 

other words, if a game for good's imparted lessons do not 

transfer and generalize to the outside world, then they are 

useful and interesting as new mechanical models for 

gameplay, but not necessarily as catalysts for behavioral 

change or expanded awareness. 

 

Although games for good are a subset of educational 

gaming in general, this broader category paved the way 

for independent and commercial games for good.  Over 

the past several years, funding agencies and 

policymakers began paying an increasing amount of 

attention to video games as tools for teaching, learning, 

and training (one example is the Game Changers Digital 

Media and Learning Competition, funded by the 

MacArthur Foundation).  Accordingly, there has been an 

increase in the amount of critical scholarly analysis 

applied to games, analysis performed from a variety of 

disciplinary perspectives.  Violence in games, of course, 
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has always been a favorite topic of the media, and until 

the early 2000s, much of what was covered by the media 

was focused on violence and the impact of violent video 

games. The debate as to the causal relation between 

violent video games continues and recent meta-analyses 

have shed light on both problems of publication biases in 

this area (Ferguson, 2007) as well as evidence that 

violent video games are a causal risk factor, potentially 

leading to aggressive behavior and cognition (Anderson 

et al., 2010; see Ferguson & Kilburn, 2010 for a 

critique)..  More recently, though, academics and 

practitioners from all disciplines and walks of life began 

bringing positive example of games into the mainstream 

media’s attention.  Initiatives such as the Games-To-

Teach project, a partnership between MIT and Microsoft 

designed to build new gaming prototypes for “interactive 

educational entertainment,” emerged and gained 

popularity for exploring new teaching strategies for 

STEM disciplines (MIT, 2001).  Additionally, social 

games designed to explore human values and morality 

have been produced; several prominent examples of 

these have surfaced from the NSF-funded Values at Play 

research project at Dartmouth College (Values at Play, 

2007).      

 

Characteristics of Cognitive Games for Good 

What is it about games for good that makes them so 

interesting as examples of cognitive technologies?  For 

one thing, as the research above indicates, games in 

general are particularly well-suited for exploring and 

evaluating the complex nature in which we think and 

make decisions under stress.  Additionally, well-designed 

video games are intrinsically motivating (Malone, 1981), 

they implement a variety of optimal teaching and 

learning strategies with immediate feedback (Gee, 2003), 

and they encourage exploration and identification with 

virtual avatars in the pursuit of knowledge (Turkle, 

1984).  Video games also happen to be immensely 

popular.  The average video game player is 35 years old 

and has been playing games for 12 years; computer or 

video game systems are installed in 68% of American 

households (Entertainment Software Association, 2009). 

   

Individuals who play games engage and exercise 

complex cognitive processes such as metacognition, 

problem solving, inductive reasoning, and the 

interpretation of explicit and implicit information (Pillay, 

Brownlee, & Wilss, 1999).  Narrative and fantasy are 

also an integral part of games which makes them useful 

for cognitive studies.  Humans engage in fictional 

interactive environments—such as those found in video 

games—by simulating the events, characters, and other 

dramatic elements through mental modeling (Tavinor, 

2005).  This implies that the repetitive nature of video 

games may allow players to experiment with different 

behaviors, modes of problem solving, and interaction 

styles with complete safety (see also Gee's 2003 

discussion of the psychosocial moratorium, or safe place 

for experimentation, provided by video games).   

 

From these initial characteristics, we maintain that video 

games are useful as tools to explore and assess cognitive 

and affective processes such as attention, motivation, 

judgment, memory, decision making, metacognition, and 

empathy, systems and behaviors that are critical for 

fostering awareness of social issues or attempting to 

influence values or behaviors for the betterment of 

humanity.  These goals are lofty, but attainable.  When 

seen against the timeline of representational media, video 

games are still in their infant phase of development.  

Only time will tell the true impact of video games as the 

medium continues to mature and be shaped by new game 

designers looking to apply interactive gaming 

technologies for positive social change.  This issue 

begins a dialog on this topic with cognitive technologists 

that we hope will continue on for many years. 

 

Essays Included in this Special Issue 

In this issue, contributing authors report on video games 

designed for a variety of purposes and examine those 

characteristics of game design best suited for designing 

effective games for good as cognitive technologies.  

Marjee Chmiel discusses game design as a tool for 

improving public science literacy, while Shlomo 

Berkovsky and colleagues examine the relationship 

between real and virtual environments in an attempt to 

combat the effects of sedentary lifestyles.  Matthew 

Sharritt examines the design techniques used by both 

commercial and independent games as examples of 

strategies useful for educational game designers.  The 

remaining two essays in this issue, from Scot Osterweil 

(MIT Education Arcade) and Jonathan Belman and Mary 

Flanagan (Values at Play) summarize the research that 

has grown from these respective initiatives and consider 

how video games can be designed to accommodate 

complex psychological tasks involving learning and 

prosocial behavior. 

 

We bring together these researchers because we believe 

the complexity and sophistication of today's game-based 

technologies should be of great interest to cognitive 

technologists.  Our goal is to introduce the research 
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community to these potentially powerful new tools in the 

hopes that they will use them to examine complex 

cognitive processes.  In order to truly be effective, 

however, we must also learn how to transfer the training 

deployed in these virtual environments to similar 

situations encountered in the real world.  By studying 

these exciting and emerging forms of cognitive 

technologies, we can come to a better understanding of 

learning, memory, problem solving, and decision making 

in areas of research that have tremendous societal 

implications.  
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