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Youth and New Media: The Appeal and Educational Ramifications of Digital 

Game Play for Children and Adolescents  

The prevalence of digital media use among children and adolescents in developed 

nations is indisputable. This contention is supported by examination of international survey 

results addressing children and adolescents’ use of computers and access to the internet. For 

example, findings from the UK Children Go Online survey (Livingstone & Bober, 2005) 

indicated that of the 9-19 year olds surveyed during 2003-2005, 98% had used the Internet and 

75% had access to it at home. In the US, similar findings from the Kaiser Family Foundation 

showed that among the 89 minutes a day that 8-18 year olds reported using their computers in 

2009, much of that time was spent online (See Rideout, Foehr, & Roberts, 2010).  The results 

of an extensive survey of Italian 11-16 year olds indicated that during 2007, 85% of 

participants reported using their computers about 70 minutes per day (Patriarca, Di Giuseppe, 

Albano, Marinelli, & Angelillo, 2009). Further, findings among 6-13 year olds in Germany also 

attested to access to the internet for, on average, about 42 minutes a day (Feierabend & 

Klingler, 2008). Consistent and notable across these samples of children and adolescents is that 

time spent online is often allocated to the playing of recreational digital games, independent of 

that which they also may play on game consoles or increasingly on their mobile phones (see 

Neilsenwire, 2012).  

 In this volume, we highlight new research and practice concerning the impact of this 

very popular and frequently engaged in activity on children’s and adolescents’ cognitive 

development.  As we discuss below, examining the impact of game play from a positive rather 

than negative vantage point (e.g. the ill effects of violent game play) is relatively new in the 

psychological literature. However, as we also discuss, focus on the positive effects is necessary 



as educational efforts turn more to the use of digital games as a vehicle for academic 

intervention and instruction (see Durkin, this volume; de Freitas, 2006; DiPietro, Ferdig, Boyer, 

& Black, 2007). This thrust is highly evident in the US as private (e.g. MacArthur Foundation 

Digital Media Digital Learning Initiative, 2006) and federal (e.g. National Science Foundation) 

funding agents have invested heavily in the incorporation of digital games in both formal and 

informal learning situations. A very recent manifestation of this investment, in fact, is the 

development of the Quest to Learn1 middle schools (serving pre- and early adolescents) in New 

York City and Chicago whereby the curriculum is grounded in principles of effective digital 

game design (See Salen & Zimmerman, 2004).  This development, coupled with the expanding 

base of digital game players, attests to the need to better understand the educational 

ramifications of game play for today’s youth, a goal that we purse throughout the course of the 

volume.  

  What do we know about digital game play? 

  The strong appeal of digital game play among children and adolescents (and among 

adults) has been linked to features such as curiosity, challenge, and fantasy, as cited by Malone 

in his seminal 1981 article concerning the motivations for digital game play. Additional features 

since have been linked to engagement in digital game play including interactivity, agency or 

control, identity,  feedback, and  immersion, (Hays, 2005; Thompson et al., 2008; Bryant & 

Fondren, 2009; Klimmt, 2009; Ritterfeld et al., 2009; Annetta, 2010; Charsky, 2010). 

Interactivity refers to players’ opportunities within the game to initiate and receive feedback 

about their actions which has ramifications for the course of game play (Ritterfeld et al., 2009); 

agency or control refers to players’ ability to manage aspects of their play such as the use of the 

control mechanisms and/or how the game’s story line unfolds (Wood, Griffiths, Chappell, & 



Davies, 2004; Qin, Rau, & Salvendy, 2009); identity  refers to the players’ ability to form 

relationships and linkages with characters within the game or become a game character by 

creating an avatar (see Blascovich & Bailenson, 2011; Przybylski, Weinstein, Murayama, Lynch, 

& Ryan, 2012); feedback  refers to the information players receive about the efficacy of their 

game actions which in turn, furthers their interest in game play by scaffolding that play 

(Lieberman, 2006; Liao, Chen, Cheng, Chen, & Chan, 2011); and immersion refers to players’ 

sense of presence or integration within the game (see Tamborini & Skalski, 2006). This last 

feature is frequently viewed as the hallmark of digital games (Kickmeier-Rust & Albert, 2010) 

and has been associated with attainment of the highly desirable and pleasurable state of flow 

(Csikszentmihalyi & Csikszentmihalyi, 1988; Sherry, 2004; Weber, Tamborini, Westcott-Baker, 

& Kantor, 2009). Collectively, all features contribute to engaging game experiences that are 

intended to promote sustained and repeated play (see Sherry, this volume). 

  The persistent draw of digital game play has given rise to the development of 

academic/educational games and apps (See Evans, et al. this volume) that capitalize on the 

features of recreational games (Moreno-Ger, Burgos, Martinez-Ortiz, Sierra, & Fernandez-

Manjon, 2008), and to greater interest in examining cognitive gains acquired via digital game 

play (see Hamlen, this volume; Gee, 2003; Salonius-Pasternak & Gelfond, 2005; Squires, 2006). 

Focus on the benefits of game play stands in stark contrast to the long-standing emphasis on the 

negative impact of violent game play which is probably the most widely known and cited in the 

psychology literature (see Anderson, Shibuya, et al. 2010; Gentile, 2009; Gentile, Lynch, Linder, 

& Walsh, 2004). However, evidence has been steadily accruing that demonstrates the positive 

ramifications of game play.  For example, compelling evidence reported by Bavalier, Green, and 

colleagues (Bavelier, Green, Pouget, & Schrater, 2012; Green & Bavelier, 2003; Green, Pouget, 



& Bavelier, 2010) indicates that frequent action game play promotes neural plasticity and 

cognitive abilities supporting one’s overall ability to learn. Ferguson and Garza (2011) also 

found that frequent adolescents players of violent action games whose parents were involved in 

their play of these games showed greater evidence of civic attitudes and behaviors than less 

frequent players whose parents were less involved in their play. Researchers such as Dickey 

(2011) also have cited violent game play as facilitating scientific reasoning and collaborative 

work with others. While our goal here is not to advocate violent video game play, we do wish to 

point to the increasing body of research demonstrating the benefits of such play (Bavelier et al., 

2012; Ferguson, 2010).  This expanding body of work, in turn, has contributed to the changing 

face of digital game research and to further diversification of the type of researchers (i.e. 

developmental psychologists; see Blumberg, 2011; Blumberg & Fisch, in press) and practitioners 

interested in this research (such as educators and funding agents as noted earlier). Clearly, the 

benefits of violent game play need to be considered in light of perceived risks. 

  Frequent play of digital games, aside from those violent in nature, has been associated 

with enhanced inductive reasoning and problem-solving (Greenfield, Camaioni, et al., 1994; 

Hoffreth, 2010; Pillay, 2002); mental rotation and spatial visualization skills (DeLisi & Wolford, 

2002; Okagaki & Frensch, 1994; Sims & Mayer, 2002), metacognition (VanDeventer & White, 

2002); memory (Boot et al., 2008); and spatial distribution of attention and visual selective 

attention (Boot et al., 2008). A relatively new genre of digital games that incorporates exercise as 

part of game play, referred to as exergames, also has been shown to promote executive 

functioning as reflected by skills such as task switching and perceptual speed (see Best, this 

volume; Staiano, Abraham, & Calvert, 2012; Staiano & Calvert, 2011). 



  To date, the majority of these linkages have been studied among young adult samples. 

Relatively few researchers have examined these linkages among child and adolescent samples 

(Blumberg, 2011; DeLisi & Wolford, 2002; Salonius-Pasternak & Gelfond, 2005) although this 

situation may change with advent of greater research exploring the impact of exergames which 

has included youth as study participants (see Staiano, Abraham, & Calvert, 2012).  Regardless, 

the dearth of research examining youth is surprising as, at least in the US, nearly one third of all 

players (32%) are younger than age 18 (Entertainment Software Association, 2012) and 97% of 

12 to 17 year olds are reported to play video games (Lehrman, 2012).  Recent US findings also 

indicate that 8-14 year olds, on average, play over an hour per day (See Rideout, Foehr, & 

Roberts, 2010). Further, as we noted earlier, efforts to incorporate digital games into educational 

settings are largely directed to child and adolescent learners. 

  Those who have examined children and adolescents’ cognition during game play have 

primarily studied the impact of game play on spatial skills and strategy use. For example, 

Subrahmanyam and Greenfield (1994) examined the extent to which the playing of the 

commercial game Marble Madness, which highlights spatial ability, would enhance fifth-

graders’ (10-11 year olds) spatial ability. Improved spatial skill ability was found, particularly 

among those children who showed relatively weak skills before playing. Okagaki and Frensch 

(1994) found that experience playing the game Tetris, which requires the ability to engage in 

two-dimensional mental rotation and spatial visualization, yielded improved performance on 

tasks assessing these skills among late adolescents. De Lisi and Wolford (2002) confirmed these 

findings among a group of third graders (7-8 year olds) who after repeated play of Tetris for 

several sessions showed significantly improved scores on a mental rotation skills task relative to 

their scores at the start of the sessions. More recently, Masson, Bub, and Lalonde (2011) found 



that early to middle adolescent participants’ conceptualizations about the trajectories of objects 

in motion improved after they played a game in which they could manipulate these trajectories.  

Notably, students’ learning about objects in motion was limited to a general understanding of the 

shape of trajectories alone.   

  Overall, further understanding of the benefits of digital game play among youth holds 

has the potential to enhance our understanding cognitive development in applied contexts and 

inform effective use of game play in formal and informal learning situations.  The articles that 

follow address these issues in some detail. 

   

  

  

 Notes 

 1 See q2l.org for further information about the Quest to Learn schools. 

 References 

Anderson, C.A., Shibuya, A.I., Nobuko Swing, E. L., Bushman, B. J., Sakamoto, A., Rothstein, 

H. R., &  Saleem, M. (2010). Violent video game effects on aggression, empathy, and 

prosocial behavior in Eastern and Western countries: A meta-analytic review. 

Psychological Bulletin, 136(2), 151-173. 

Annetta, L.A. (2010). The “I’s”  have it: A framework for serious educational game design. 

Review of General Psychology, 14, 105-112.  

Bavelier, D., Green, C.S., Pouget, A., & Schrater, P. (2012). Brain plasticity through the 

lifespan: Learning to learn and action video games. Annual Review of Neuroscience, 35, 

391-416. 



 Blascovich, J. & Bailenson , J. ( 2011 ). Infinite Reality: Avatars, Eternal Life, New Worlds, 

 and the Dawn of the Virtual Revolution. New York: HarperCollins . 

Blumberg, F.C. (2011). Introduction to Special Section: Ramifications of Video Game Play for 

Academic Learning and Cognitive Skill Acquisition. Child Development Perspectives, 2, 

73-74. 

Blumberg, F.C. & Fisch, S.M. (in press). Introduction: Digital Games as a Context for Cognitive 

Development, Learning, and Developmental Research. F.C. Blumberg & S.M. Fisch (Eds.), New 

Directions in Child and Adolescent Development, 139. 

Boot, W. R., Kramer, A. F., Simons, D. J., Fabiani, M., & Gratton, G. (2008). The effects of 

video game playing on attention, memory, and executive control. Acta Psychologica, 

129, 387–398. 

Bryant, J. & Fondren, W. (2009). Psychological and communicological theories of learning and 

emotion underlying serious games. In U. Ritterfeld, M. Cody & P. Vorderer (Eds.). 

Serious Games: Mechanisms and Effects (pp. 103-116). New York: Routledge, 

Taylor, and Francis. 

Charsky, D. (2010), From edutainment to serious games: A change in the use of game 

characteristics. Games and Culture, 5, 177-198. 

Csikszentmihalyi, M., & Csikszentmihalyi, I.S. (1988).  Optimal experience: Psychological 

studies of flow in consciousness.  Cambridge, UK: Cambridge University Press. 

de Freitas, S. (2006). Using games and simulations for supporting learning. Learning, Media and 

Technology, 31, 343-358. 

De Lisi, R., & Wolford, J.L. (2002). Improving children's mental rotation accuracy with 

computer game playing. The Journal of Genetic Psychology, 163, 272-282. 



Dickey, M. D. (2011). World of Warcraft and the impact of game culture and play in an 

undergraduate game design course. Computers & Education, 56, 200–209. 

DiPietro, M., Ferdig, R. E., Boyer, J., & Black, E. W. (2007). Towards a framework for 

understanding educational gaming. Journal of Educational Multimedia and Hypermedia, 

16, 225–248. 

Dye, M.W., Green, C.S., & Bavelier, D. (2009a). Increasing speed of processing with action 

video games.  Current Directions in Psychological Science, 18, 321-326. 

Entertainment Software Association (2012). 2012 Essential Facts about the Computer and Video 

Game Industry. Retrieved July 01, 2012 from  

http://www.theesa.com/facts/pdfs/ESA_EF_2012.pdf 

Feierabend, S. & Klingler, W. (2008). Was Kinder sehen. Eine Analyse der Fernsehnutzung 3- 

bis 13-Jahriger. Media Perspektiven, 4, 190–204. 

Ferguson, C.J. (2010). Blazing angels or resident evil? Can violent video games be a force for 

good? Review of General Psychology, 14, 68-81. 

Ferguson, C.J. & Garza, A. (2011). Call of (civic) duty: Action games and civic behavior in a 

large sample of youth. Computers in Human Behavior, 27, 770–775. 

Gentile, D.A. (2009). Pathological video-game use among youth ages 8 to 18. A national study.  

Psychological Science, 20, 594-602. 

Gentile, D.A., Lynch, P.J., Linder, J.R., & Walsh, D.A. (2004).  The effects of violent video 

game habits on adolescent hostility, aggressive behaviors, and school performance. 

Journal of Adolescence, 27, 5-22.  

Green, C.S. & Bavelier, D. (2003). Action video game modifies visual selective attention. 

Nature, 423(6939), 534-538.  

http://www.theesa.com/facts/pdfs/ESA_EF_2012.pdf


Green, C.S. & Bavelier, D. (2006a). Effect of action video games on spatial distribution of 

visuospatial attention. Journal of Experimental Psychology: Human Perception and 

Performance, 32, 1465-1478. 

Green, C.S. & Bavelier, D. (2006b). Enumeration versus multiple object tracking: the case of 

action video game players. Cognition, 101, 217-245.  

Green, C.S. & Bavelier, D. (2007). Action video game experience alters the spatial resolution of 

attention. Psychological Science, 18, 88-94.  

Green, C.S., Pouget, A., & Bavelier, D. (2010). Improved probabilistic inference, as a general 

learning mechanism with action video games. Current Biology, 20, 1573-1579. 

Greenfield. P.M. (1994). Video games as cultural artifacts. Journal of Applied Developmental 

Psychology, 15, 3- 12.  

Greenfield, P.M., Camaioni, L., Ercolani, P., Weiss, L. et al. (1994). Cognitive socialization by 

computer games in two cultures: Inductive discovery or mastery of an iconic code? 

Journal of Applied Developmental Psychology, 15, 59- 85. 

Hays, R. T. (2005). The effectiveness of instructional games: A literature review and discussion. 

Hays Technical Report 2005–2004 for the Naval Air Center Training Systems 

Division: Orlando, FL. 

Hoffreth, S.L. (2010).  Home media and children’s achievement and behavior.  Child 

Development, 81, 1598-1619. 

Karle, J.W., Watter, S., Shedden, J.M. (2010). Task switching in video game players: Benefits of 

selective attention but not resistance to proactive interference. Acta Psychologica, 134, 

70-78.  



Kickmeier-Rust, M.D., & Albert, D. (2010). Micro-adaptivity: Protecting immersion in 

didactically adaptive digital educational games. Journal of Computer Assisted 

Learning, 26, 95-105. 

Klimmt, C. (2009). Serious games and social change. Why they (should) work. Serious Games. 

Mechanisms and effects. In U. Ritterfeld, M. Cody & P. Vorderer (Eds.). Serious 

Games: Mechanisms and Effects. (pp. 248-270). New York: Routledge, Taylor, and 

Francis. 

Lehrman, R.A. (2012, March 18). Video game nation: Why so many play. Christian Science 

Monitor. Retrieved July 9, 2012 from   

 http://www.csmonitor.com/USA/Society/2012/0318/Video-game-nation-Why-so-many-

play 

Lieberman, D. A. (2006). What can we learn from playing interactive games? In P. Vorderer, P., 

& J. Bryant, J. (Eds.), Playing Video Games. Motives, Responses, and Consequences (pp. 

379–397). Mahwah, NJ, USA: Lawrence Erlbaum Associates.  

Liao, C. C., Chen, Z.-H., Cheng, H. N., Chen, F.-C., & Chan, T.-W. (2011). My-Mini-Pet: A 

handheld pet-nurturing game to engage students in arithmetic practices. Journal of 

Computer Assisted Learning, 27, 76–89. 

Livingstone, S. & Bober, M. (2005). UK Children Go Online. ESRC: Swindon, UK. Retrieved 

July 29, 2012  from  http://www.lse.ac.uk/collections/children-go-

online/UKCGO_Final_report.pdf. 

Masson, M.E.J., Bub, D.N., & Lalonde, C.E. (2011).  Video-game training and naïve reasoning 

about object motion. Applied Cognitive Psychology, 25, 166-173. 

http://www.lse.ac.uk/collections/children-go-online/UKCGO_Final_report.pdf
http://www.lse.ac.uk/collections/children-go-online/UKCGO_Final_report.pdf


Moreno-Ger, P., Burgos, D., Martinez-Ortiz, I., Sierra, J.L., & Fernandez-Manjon, B. (2008). 

Educational game design for online education. Computers in Human Behavior, 24, 

2530-2540. 

Nielsenwire (2012, September 16). Young adults and teens lead growth among smartphone 

owners.  Neilsenwire. Retrieved September 14, 2012 from: 

http://blog.nielsen.com/nielsenwire/online_mobile/young-adults-and-teens-lead-growth-

among-smartphone-owners/ 

Okagaki, L. & Frensch, P. (1994).  Effects of video game playing on measures of spatial 

performance: Gender effects in late adolescence.  Journal of Applied Developmental 

Psychology, 15, 33-58.  

Patriarca, A., Di Giuseppe, G., Albano, L., Marinelli, P., & Angelillo, I.F. (2009).  Use of 

television, videogames, and computer among children and adolescents in Italy.  BMC 

Public Health, 9, 139. 

Pillay, H. (2002). An investigation of the cognitiveprocesses engaged in by recreational 

computer game players: Implications for skills of the future. Journal of Research on 

Technology in Education, 34, 336-350. 

Przybylski, A.K., Weinstein, N., Murayama, K., Lynch, M.F., & Ryan, R.M. (2012). The ideal 

self at play: The appeal of video games that let you be all you can be.  Psychological 

Science, 23, 69-76. 

Qin, H., Rau, P. L., & Salvendy, G. (2009). Measuring player immersion in the computer game 

narrative. International Journal of Human-Computer Interaction, 25, 107–133 



Rideout, V.J., Foehr, U.G., Roberts, D.F.  (2010). Generation M2: Media in the lives of 8-18 

year-olds.  Kaiser Family Foundation. Retrieved  July 17, 2010 from  

http://www.kff.org/entmedia/upload/8010.pdf.   

Ritterfeld, U., Shen, C., Wang, H., Nocera, L. & Wong, W.L. (2009). Multimodality and 

interactivity: Connecting properties of serious games with educational outcomes. 

Cyberpsychology & Behavior, 12, 691-697. 

Salonius-Pasternak, D.E. & Gelfond, H.S. (2005). The next level of research on electronic play: 

Potential benefits and contextual influences for children and adolescents. Human 

Technology: An Interdisciplinary Journal on Humans in ICT Environments, 1, 5-22.  

Salen, K. & Zimmerman, E. (2004). Rules of Play. Game Design Fundamentals. Cambridge, 

Massachusetts, USA: MIT Press. 

Sherry, J.L. (2004). Flow and media enjoyment. Communication Theory, 14, 328-347. 

Sims, V.K. & Mayer, R.E. (2002). Domain specificity of spatial expertise: The case of video 

game players. Applied Cognitive Psychology, 16, 97-115. 

Staiano, A.E. & Calvert, S.L. (2011). Exergames for physical education courses: Physical, social, 

and cognitive benefits. Child Development Perspectives, 5, 93-98. 

Staiano, A.E., Abraham, A.A., & Calvert, S.L. (2012). Competitive versus cooperative exergame 

play for African American adolescents’ executive function skills: Short-term effects in 

a long-term training intervention. Developmental Psychology, 48, 337-342. 

Subrahmanyam, K. & Greenfield, P. M. (1994). Effect of video game practice on spatial skills in 

girls and boys. Journal of Applied Developmental Psychology, 15, 13-32. 



Tamborini, R. & Skalski, P. (2006). The role of presence in the experience of electronic games. 

In P. Vorderer & J. Bryant (Eds.). Playing video games. Motives, responses, and 

consequences. (pp.225-240). Mahwah, NJ: Lawrence Erlbaum Associates. 

Thompson, D., Baranowski, T., Buday, R., Baranowski, J., Thompson, V., Jago, R., & Griffithm 

M.J. (2008).  Serious video games for health: How behavioral science guided the 

development of a serious video game. Simulation & Gaming, 41, 587-605.  

VanDeventer, S.S., & White, J.A. (2002). Expert Behavior in Children's Video Game Play. 

Simulation & Gaming, 33, 28-48. 

Weber, R., Tamborini, R., Westcott-Baker, A., & Kantor, B. (2009). Theorizing flow and media 

enjoyment as cognitive synchronization of attentional and reward networks. 

Communication Theory, 19, 397-422. 

Wood, R., Griffiths, M. D., Chappell, D., & Davies, M. (2004). The structural characteristics of 

video games: A psycho-structural analysis. CyberPsychology & Behavior, 7, 1–10 

 

 


