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Abstract

We offer a framework for conducting research on games for learning. Building on a survey of
the literature on games, we suggestategorization scheme (physiological and psychological) of
the range of claims made for games. Ouveyidentifies hree critical issues in the current
scholarship. They are, a lack of authentic, situated research studies; a lack of sensitivity to the
pedagogical affordances of different game genres; and a lack of emphasis on the importance of
acquiringdisciplinary knowledge (i.e. content). We offer the Technological Pedagogical Content
Knowledge (TPCK) framework as a way to address these concerns and guide future research in
this areaWe argue, that assessment on learning from games needs to cdwesEfBdific

claims of games, as they interact with genre and content knowledge. Finally, we introduce an
ongoing study that utilizes this approach.
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Games, Claims, Genres & Learning

The nature of technology and the way we socialize ourselves hagethaver timg¢Johnson,

2005)and the affects of these changes are reflected in the myriad of arguments about technology
integration in school@Cuban, 1986)Electronics gmes form a large part of the media
environment of todayo6s children. In 2006, 30%
40% of console game players were under 18 year@Eolgrtainment Software Association,

2006) Further, American children between 8 and 18 years old play video games forageave

of 7 hours/weeKNationd Institute on Media and the Family, 2005} is evident that games
capture childrenb6s attention and engage them
and researchers need to develop a better understanding of how to integrate electesio gam
classroom teaching. This requires knowing that the value of electronic games for learning comes
not from merely inserting games into the curriculum but rather on how different game genres

reflect underlying pedagogical strategies that allow for legrim different content areas.

This advent of games &wveryday life comes at a time of perceived crisis in education. For
instance the President of the Federation of American Scientists, Henry Kelly says that Education
in the USA is facing a criticgdroblem in that it must educate students to face the challenges of
the 21st centurgFederation of American Scientists, 2005; Kelly, 2008)ernational studies

such as Trends in International Mathematics and Science Study (TIMSS) and Program for
International Student Assessment (PISA) and national asseisssoeh as the National
Assessment of Educational Progress (NAEP) show that US students are not performing up to
standard in mathematics, science, or litef@@ynzales et al., 2004; Hampd&hompson,

Johnston, & American Institutes for Research, 2006¢ report by the Federation of American
Scientists argues that vd games may be a powerful way of helping students learn what they
need in order to succeed in a globalized world.

Video games capture childrenés attention and
fantasy, and generate curiosity, through intevagtand intelligent design of gar@ay

(Malone, 1981) Thus, it is not surprising to hear that games present a unique opportunity to
educators to use the interests of children as a way to educate them. The use of videorgames f
learning is argued by many to arise from the affordances of video gamesrticular, video

games allow learners to immerse themselves in highly interactive and engaging experiences.
Such experiences can lead to contextual learning of complextiastand the development of
understanding, skills, and innovativen€sabricatore, 2000; Greenfield et al., 1994;

Subrahmanyan, Greenfield, Kraut, & Gross, 2001)

Based on increased possibilities for learning fradeo games, it is not surprising that a great

deal of attention is being paid to the role of video games in edug¢&toaman, 2003; Kelly,

2005; Shaffer, Squire, Halverson, & Gee, 200%)ere are a wide rangé daims made about

games, both positive and negative. On one hand, are positive claims such as a recognition of the
power games have to motivate learners, while on the other are negative claims, such as the idea

that playing violent video games can leadricreased aggressive behavior. The wide diversity of

these claims makes it difficult to engage in a rational discussion about the effects of games
because different groups can have wildly divergent conceptualizations of the kinds of games
(and their effets) they are talking about. It is clear that we need to develop a way of classifying
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or categorizing these claims in order to develop a shared frame from within which to discuss
these issues. In the section below, we discuss and elaborate on the ypasus tlaims made
by people designing, using, and studying video games, with the goal of developing such a
categorization scheme.

The Claims of Games

Proponents of games say that we should be prepatudents to be innovativereative, and

adaptal® in order to deal with the demands of learning in domains that-steutiftured

(Federation of American Scientists, 2006; Gee, 2003, 2005a, 2005b, .ZDB&apo on to argue

that (see for exampléee, 2003; Prensky, 200dames provide many of the essential

affordances that are needed lfearning in these contex{Boreman, 2004)Games, according to

these scholars, are a medium in which students are intrinsically motivated to be competent,
autonomous, cognitively flexible, rigkkers (without serious consequences of taking these
risks). Further, playing games differs from i
| earns by playingodo and usual |(Sandiodd & ®Viliamsdan, si t d
2005) Thus, it is argued that games present an opportunity to use the interests of children as a

way to educate them in a situated and embodied manner for the kinds ohskdissingly

required for surviving and thriving in a globalized wofghrab, Bransford, Greeno, & Gee,

2007; Barab, Dodge, & Ingra@oble, 2007; Gee, 2007b)

Opponents to the use of games for learning arguayraes are just another technological fad

(akin to predictions made about cinema and television in the years past). They argue that video
games may be a wte of time, and possibly causereased violete and aggression, and
decreas@rosocial behaviorsiiplayergWalsh, 1998) Moreover, they argue that playing games

has negative consequences such as inactivity and obesity, emphasis on the superficial as opposed
to the deep ideas and ways of thinking that characterize disciplinary learning.

What is interestings that both groups, while seemingly disagreeing with each other, actually
agree with each other at a more fundamental level. What both groups share is a deterministic
stance towards technology that this new technology of video games will lead to specifi

effects on users of the technology. In other words, what both sides agree on is that children can
learn from games, or that games can lead to changes in behavior. What they disagree on is
whether this learning is beneficial or harmful.

Irrespective ofvhich camp one agrees with, we believe that it is important for us, as scholars and
researchers, to carefully study the kinds of claims being made for games and to what extent these
claims are based on armchair theorizing and wishful thinking rather ¢liad sesearch. For this
purpose we conducted a comprehensive survey of claims about games for Igdisting &

Foster, 2007)We surveyed over 60 different sources of information. We cast a wide net,

including in our search online magazines, empirical and conceptual artelespaper articles,
weblogs, web journals (electronic and paper), game websites, books, university websites, and
conference proceedings.

Through this process we ended up with over 250ndistilaims that we transcribeither
written verbatim or paraphsad (See examples in Table 1). Using a grounded theory analysis,
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the claims were then systematically and thematically assigned a code relating to game effects or

|l earning such as fexpertise development o or
themes, the themes were then coded and assigned to two emergent broad groups of
Apsychological 6 and Aphysiological o effects.
psychological effects group led to identifying four stgtegories. These sudategoies within

the psychological group include: practical skills, cognitive skills, motivation, and social skills.
Within the physiological effects group there were fewer claims than in the psychological effects
group, which resulted in seven specific but coshensive categories of effect (See Figure 1).

Within both the psychological and physiological claims, there were both positive and negative
effects.

Table 1:Examples of the claims of games for learning

AGame users ar e ngamausergebe Involked in yisk tatka m gn dre
(Bosworth, 1994)

Proficiency at game may afford players a temporary sense of mastery, control, and
achievement o t hat wgBlitchel&Savilldaomith, 2904, p.du n d
Violent video games orease aggressive cognition, physiological arousal, and aggressive
behavior and affect and decrease prosocial beh@aterson & Bushman, 2001; Carnagey
Anderson, 2004)

Frequent gaming orients one to a computer so¢@tgenfield et al., 1994)

Simulator games cahelp in the development of all intellectual abilities anaind for

ma ¢ h i (DeeAguilera & Mendiz, 2003, p. 11)

Videogame playing empower players in a way that translates into real world activism (civ
activism)(Williams, 2004)

A H e aiseyfcomputer games is associated with negative rather than positive outcomes
terms of academic achievement,sel§ t e e m a n d(Rae & Muijg b9B8, . 1)y 0
AComput er games and si mul at or sexgemrestalianend
creativity of play. Increased learning occurs by problem solving in a complex interactive
multidisciplinary environment and by "seeing" causal relationships between individual ac
and who!l 4Betg,1396)e ms 0

One clear distinction between the two major categories (the physiological and psychological)

was that the physiologicatheme focused on claims that are more developmental or behavioral.

In contrast, the psychological scheme focused on claims that are cognitively and socially
oriented. We must add the caveat that there is no clear or sharp distinction between these
categoies and there is (as should be expected) some degree of overlap between them i.e. there
are some psychological claims that one could say cause physiological effects and vice versa. Our
analysis indicates that these claimed effects are related to learmdrdevelopment in four

ways, by shaping attitudes, affecting behavior, influencing understanding, and affecting spatial
and motor abilities. In the sections below we describe each of these categories {and sub
categories) in greater detail.

PhysiologicalScheme
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Within the physiological scheme, there were seven specific effects of how games relate to
learning and development. These include aggressiveness, violence, antisocial behavior,
introversion, motor skills, coordination, and obesity. An example&ts e c¢cl ai ms i s,
video games increase aggressive cognition, physiological arousal and aggressive behavior and
affect and decr e &arpaggy & Anslasson, 2004) be havi or 0

Psychological Scheme

The psychological scheme could further be broken down into foucatgigories about how
games relate to learning and developtm&hese include practical skills, cognitive skills,
motivation and social skills as shown in the continuum of psychological claims in Figure 1.
Social skills also encompass identity formation, which also hash&ubes relating to it such as
valuing rolesand roleplaying (See Fig 1).
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Practical skills: Practical skills refer to learning in games that contribute directly to the
development of skills that are applicable to the real world or authentic settings. It is argued that
gameplaying can lead to leamg on how to use technology, as well as expertise development,
innovativeness, and creativity. It is worth noting that these are skills that have been identified as
being critical for success in the 21st cent{@@yeenfield et al., 1994; Shaffer & Gee, 2005)

Cognitive skills Anothe set of claims about games wadated to the acquisition of cognitive

skills. It was argued that games, through linking knowledge and doing support thé idea o

learning by doindBarab, Hay, Barnett, & Squire, 2001; Shaffer et2005) People who make

these claims argue that players learn by engaging in some activity and develop firsthand
experience of that activity or system. Based on arguments about affordances of electronic games
for immediate feedback, socialization andl@bobration, cognitive supports, problem solving,

and transfer to name a few, proponents make claims about what is possible for learning based on

research in the cognitive sciences. For instance, two such clainfistare,e i nst ant f eedt
risk-free envionment invite exploration and experimentation, stimulating curiosity, discovery

l ear ni ng an dKirremuir & BoFarlane,?@4padin vi r t ual wor |l ds of
power f ul because playing games me an(Shafftreev el opi
al., 2005)

Motivation A third subcategory of claims in the psychological domain had to do with the
motivational power of ganse For instance, these sets of claims emphasize the affordances of
game environments to intrinsically motivate students to Iaondova & Lepper, 1996 hese
claims are based on motivational principles for empowering learners including the ability to

grant power, autonomy, and challenge at playe
For instance, the fact theertain electronic games allow you to take on an identity different from
your own | eads to the claim that, fAPeople | ea

that they really wanto (Foreman, 20G#Hs. Si mil
provide challenges adjusted to the player's ability, provide the player with clear and immediate
feedback, and give players choice and control over their agtBar®esTo Teach Research

Project, 2006)

Social skills The fourth sulrategory in the psychological category has to do with the

development of social skdll In this context, social skills are related to when players collaborate

with other players or when players learn about working with others in gaming situations. It is

argued that playing games allows players to develop interpersonal skills, learn twitkiork

others and develop identities that could be good or bad depending on the type of game and
player6s personality. An example of these cl a
practices to e n(8andjoed& Waliamesong20(Qb) ay er s

Figure 1.Emergent themes from the claims of games
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PRACTICAL SHILLS

odogical Literacy (+)
Skills/Responsibility {+)
=ntational

PHYSIOLOGICAL
Aggressivansss (+i-)
Antisocial Bahawior (-)
Introversion {-)
Coordination {+-)
Motor Skills (+/-)
Violence {-)

Cbesity (-)

processing (+)
- Time (Management) (+/-)

MOTIVATION

Autonomy/Clear goals (+)

20|
Discovery/Exploration (+/-)
Waluing (+/-)

- nierpersons

= of Games

' Competitive bel r
'.'-'f'.-:'.-'.l.'u.|-c.1l'.'.n':'. Commmauniti 7._E--|__-;_J.';—|.:|_|:|_|-__ (=4
Fsyohologocal Contnuum Claims VIG T 5 d Citizenry (+
-rz.-lu-.-.-' G
. Sooal Suils Multipla Perspactives (+)
i Discourse Acquisition (+)
.--.-_- liwe Skals Dhecision-maker [+)
- Praclical Sails

The claims of games: Identifying problems

One first benefit of this survey and categorization of the claimgdares is that it provides us

(as scholars and researchers) a way to systematically talk about games and what benefits (or
harms) they can bring to the learning process. By breaking these claims down in to different
categories (somewhat independent categpand swtategories) we can make some sense of
the varied arguments being made, both for and against the use of games for learning.

Additionally, categorizing these claims allows us to study which of these claims are supported by
research and whiclr@areasoned arguments based on the affordances provided by games. In

brief, our survey revealed that there is much that we still need to know about the relationship
between games and learning. In particular we identify three key problems in these ciagns be
made for learning games: (a) The kind of support (research or theoretical) that underlies many of
these claims; (b) Treating games as being a monolithic entity (i.e. ignoring game genres and their
differential potential for learning; (c) The contenutr@al nature of many of these claims. We
consider each of these in turn.

Research and theoretical support for the claims for games

In their recent review of the games literature, Mitchell & Seithith (2004) said that the
literature base relating the use of computer games for learning appears to remain small. In a
similar vein, Williams(2004)found that research in garsased learning continues to use
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inappropriate samples, conflated variables and faituecknowledge game genre which limits

their claims. Thustheclaims of games we present above seems to have emerged mainly from

lab studies and continues to be echoed by researchers without verification. Most of these claims

are based on logical argumsmind some from small scale lab studies; most have not been

confirmed in studies. In fact, these revieiariemuir & McFarlane, 2004; Mitchell & Savil

Smith, 2004; Randel, Morris, Wetzel, & Whitehill, 199 found that there are no firm

conclusions about learning, although most students reported an interest in using games to learn
rather than using conventional classroom instructions. It is worth noting that these studies were

not longitudinal, hence lorermgame effects could not be validated. In two recent dissertations
(EgenfeldtNielsen, 2005; Squire, 200d)hich were more naturalistic (situated in classrooms),

they revealed that st ud e hnotsenoughtosatisydstudérdsu per f i ¢
educational needs, but enough for them to gr a
students g@ying Civilization Ill, one of his conclusions was that there was an incompatibility

between the game content and what was required for the school curriculum. However, both

Squire and Egenfeleflielsen concluded that students developed a more holisticstadding

and interest in historical information.

Our review showed the strengths and weaknesses of current research practice. Generally the
strengths are that there is a trend in studies moving away from lab environments such as Beckett
and Shaffe{2005) Williams (2004), EgenfeldNielsen (2005), and Squire (2004). Further

studies such as Beckett and Shaffer are seeking to augment game playing withasadtity

support to try and get children to develop epistemic frai@kaffer, 2006; Shaffer & Gee,

2005)

In conclusion, most of the claims of games are not supported by research or the research support
is from small studies, which puts into question the generalizability of thesésudifferent
contexts and populations.

Games as Monolithic Entity (i.e. ignoring game genres)

There are many different kinds of games (which we consider being different genres) and
it is clear that these claims of learning (we list and categorizeeqlo® not apply equally to all
games. Clearly playinGuitar Herohas very different learning consequences (both
physiological and psychological) than playMprld of Warcraftor Space Invadersloo often
arguments about learning from games have tregdetes as a monolithic entity, leading people
to assume that the pedagogical value of one game is the same as that of another. Such thinking is
problematic. Mixing the strengths and weaknesses across genres of games with others
misrepresents the varied potal that different genres of games can offer. We argue that it is
important to look carefully at game genre because each game genre reflects a certain design
stance taken towards any given domain. In other words, the design of a game, the kinds of
choices regarding gamplay, structure, the nature of progress through a game, nature of
representation and so on, are all the results of conscious (and maybe subconscious) decisions
made by game designers. This design stance, from an educational point afwvidw, seen to
be an implicit pedagogical appro@chvith implicit theories of learning, behavior and
epistemologyElectronic game genres influence game play mechanics which then influences
what can be done and learned through playing electronic gamekkrSarhow movie genres
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shape the design stance behind a movie that is created, video game genres shape the mechanism
and design stance in games.

Organizing video games by genres is not a new idea. However, our goal is not merely to classify
various gameenres but rather to try and connect these genres to the claims of games in order to
develop a systematic approach for the study of games and assessment of kinds of learning that
can occur through playing different genres of games.

A survey of the gamgenre literature indicates that there is little agreement on how game genres

are created or classified. This has led to multiple classification schemes, based on existing
categorizations and conceptualizations, such as according to existing movie gehkes,ia
representation and aesthetiépperley, 2006; Caldwell, 2004; Wolf, 200T)hese approaches
include Apperl|l eyds (200 6 yepresereatdonabdharacteristiosgo i nt er
examinegenre8¥o |l f 6 s (2001) <cl| assi flibcag dfiCongreseMovingge nr e s
Imagery Genrdcorm Guide and Ki ng a (R002)iur levelsvaf clasficadian s

according to platform, genre, mode, and milieu.

Apperley(2006)synthesizes these approached asserts that the key aspects of video games are

their interactivity characteristics, the way the games are pl@yezkperienced). In contrast to

the visual aesthetics (or iconography) of games, which can vatyygjaperley argues that it

is these interactivity characteristics that are common to all games. This typology would allow us

to focus on theonrepresatational, specifically interactive, characteristics of video games in
order to create a Aimore nuanced, meaningful,
gamdps® Thisviewissi mi | ar to Wolfdéds (2001) <classific
developed by the Library of Congress Moving Imagery G&imen Guidé.

Both Apperley and Wolf argue that video game genres should be classified via interactivity i.e.

video game genres should blassified by the way people experience or proceed in them because
other classification strategies (such as cfeesgion by iconography) ignore differences and
similarities found 1 n Webgiévathatlasdifwng gamgeathe ence o
basis of interactivity makes sense when we think of educational games as well. We adopt

Apperl ey and Wolfdés use of interactivity to c
educational purposes. Contemporary learning theories argue tmatdearnot a simple process
of transfer of information but rather is deve

subject matter, situated within specific conteis pen Ar set hés notion of e
norttrivial effort used to trause text can be fruitfully applied here. Thus we can view

lHowever, Wol fos (2001) view of genres based on a

advancement itechnology. Movie genres remain static and rarely change even with technological advancement
(Apperley, 2006). Apperley argues that the collapse ofithen game industry in the 198@as partially due to

static genres which became too formulaic for gatagers. Game players prefer genres that advance and exploit the

current technology, even though they may break down at the fringes or blur with otles. gédis is important

becausét shows the fluid nature of game genres. My@@)3)contends that game genres develop as a rafshlée

technological contexts and are therefore not lasting or fundamental as are movie genres. More importantly, however,

is Wolfds idea of using interactivity over iconography
t o Ap p eton of ysibgsnomepresentational characteristics of game, specifically the interactive ones.
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interactivity as the notrivial effort or actions taken in playing video games. It is this effort to
traverse the fAitexto of t he Videodanes havaspecificc h at
objectives (akin to learning goals) that a player tries to complete through specific interactions
with the system. Game mode, milieu, and platform also affect the spaces and social relations
created by the game, and thus the interactive, ergodic procdayiogghe game.

Our analysis indicates that there are approximately ten main game genres (Sed qey 2).
include: action/shooter, fighting, refdaying, simulation, strategy, rhythm/dance, parlour,
adventure, sports, and platform games. These tdoyate means meant to be exhaustive
(particularly given the rapid rate of evolution of games and game genres), but merely represent
one scheme that covers most of the othergarives. For instance, in our content analysis we

saw that most of the games eo®d under shooter were also action so we combined those genres
to be one. Further, many games can fall into more than one genre. Finally, we must accept the
fact that game genres will change with time, through the advent of new technologies and new
techngues of gam@lay.

Figure 2 How the claims of games for learning and game genres should connect in research

Claims of Games Video Game Genres

The relationship betweegame genres and the claims of game isway. A given genre may be
connected to many different claims about learning from games, and a given claim may be
connected to multiple genres. For instance,-pidging games (RPG) may afford more
opportunitiedor developing identities because one plays through a surrogate character. They
may, through the insertion of quests and puzzles, also help in the developing of physiological
skills.

That said, we argue that focusing on the connection between gameayahthe claims of
games can be a key unit for assessment in ggsed learning/Vhat we have argued so far
provides a premise for the practical, cognitive, social, and motivational affordances for a
particular game. The genres provide a situated or cdntd place for examining these
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