a5 Carmoel McMNaught, Paul Lam

Roeeves, T. €. (19921 Effecove dimensions of intersetive learming systenw, In
ITTE 92 Proceedings of e Baformaseen Technology. for Tramdug and Edweanion
Conference (pp. 99=113), Unversicy al Queenslind, Brshane.

Reeves, T O, & Toeeves, B Mo (1997). Effecoive dimensions of interactive
learning oa the Wadd Wide Web, In B H. Khan (B, PEeb-taged diseieion
(pp. 59661, Englewood Chils; N Educatuonal Technology Publications.

Foeeves, T, O, Hlermington, |, & Oiver, B (2002, Authentic activities and oniling
learming. In A Goody, | Herrmmgton & M. Northeowe  (Eds . Quality
conpersations: Proreedingy of tee Aol Internationel Comferenee of the Hipher
Fehweation: Resvarch and Developinent Socivey of Aageralasia (pp. 56267}, Perch,
July =11 Wesearch and Development o Higher Education, Vol 235,
Sydnev: HERDSA. hop:/Swsweecu eduan/ conferences he edsad tnonn/
papers/Tef/ pdf Hoeeves, pdf]

Wichardson, 0L 120001, Developing and wsing a case sty on the Woeld Wade
Wb fonrnal of Educarionad Media, 25(2), 107=14.

Samaka, Mo 20030 Developing an electronte-based  PHL eovironment. In
Proceedings of the Foeetle Avaveal Unived Aral Bowares. Universiy Research
Coitference. AL A, Uniced Arab Ermraces. Apnl 37-29, b/ Secvnsenac.ae/
Conference_4/pdtFolders Papers20Abstrac sy Serence. PDEASC] 2 pdf,

Shulisian, LS {1992 Towards o pedagogy of cases. I [0 FL Shalman (Ed ), Case
methods in teacher cdueation: (ppe 1=300 MNew York: Teachers Caollege Press,

Shubman, LS. (19%96) . Just in case: Weflecoions on learning from experience. In
I A, Colbert, K. Trumble & [ Desherg (Eds.), The case for edieation:
.ﬁ...F_:r.:_.__u_:._:.__. dpproctis .?_. by cuse et s _"._..,u... 197=217). Boseon, M
Al and Bacon,

Tippins, 10 [, Kobalia, T R, Jr. & Pavne, B 0L (2002). Learoing frons dases
{ mavelng te compliceities of elesaitary scienze teactiong. Boston, MA- Allyn and
Bacon.

CHAPTER 6

Problem-based Learning in
the World of Digital Games

Angeline Khoo
Douglas A. Gentile

Introduction

Mennon computer and video games and what comes o mind? For
soane parents, computer and videe pames may be associated with
addiction and violence. Most children and tecnagers would associate
games with fun and entertamment. Educators are likely to think of
apportunities for learning. There is much debate as to the value of
computer and video games in the lives of children and teenagers. Are
they a waste of nme or are there nseful lessons that can be learned
from playing such games? Regardles of one’s position in this debate,
the fact remains that games are 2 multibilion-dollar industry. Not
only has Singapore hosted the World Cyber Games event in
November 2005, the government will invest a total of 581 billion
over ten vears to help gaming industries in Singapore (Chua, 2005a).

This chapter discusses how playing computer and video games
can be a form of problem-based learning (PBL). [t begins with o brief
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overview of research on the effects of gamnes on youngscers. [t then
reviews lierature that ATELLES and demonstrtes thae learming can and

does take place m the world of games and thar this learning shares

many characteristics of PBL. The firse authors personal experience
with the multiplayer role-plaving game [ordd of Warafi, which s
Wi

Simgapore, 15 used as an illustraton of the PBL processes imwbved,

played by over five million people all over the weorld. ol

What Are Games?

t They

gaines, digital games, or other related names, To the nonplayer, these

~often alsa called evlber

Whart are connputer anid video EETRNT

termy can be confusing, lTo be precise, conputer games are those
plaved on personal compurers. Cyber games refer to those plaved over

the Internet, in n_‘...Tn_.y_...:.._.. with real online plavers, Video games are

plaved on game consoles, such as Playstation and Xbex, and require

a video sereen such as a momeor or a relevision. As the boundaries

_..:..._._____._.._n._u..n__ _..._.u__”.._.._”_.:._.n_._”..__.h

id video technology have blurred, it may be less

confusing to use “digital games” as o general werm thar imcludes

computer and video games, as well as mobile games played an cellt
phones. However, Frasca (2001} debines video games-as “any forms of
computer-hased entertainment software, either textual or image-
based, using any electronic plarform such as personal compuers or
consoles and mvolving one or multiple plavers in a physical or

networked environment”™ (cited m Newman, 2004: 270 So, i this

upter, “video games” and

“digital games”™ are used synonvmously,

Prensky (20005} further drawy o distinetion berween “mim" and
Ycomplex™ games. Mint-games include card games, quizzes, puzzles,
and board games such as Soliraire, Serabble, and Bejewelled. Comple:

pames, on the other bind, demand the learni

g of multiple skills
which rake many hours to master. In order o advance m the Eame,

the player has o "learn a wide variety of often new and difficult skall

and strategies, and to master these skills and strategies by advancing

through dozens of ever-harder ‘levels! Domg this requires both
outside research and collaboration with others while plaviog, {Is this

starting to sound ke something that might work 10 education?)”
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(p. 7). Prensky explams that to go up these “levels™ mvolves building

bigeer and complex cities or civilizanons, conducting more

=

npaigns, battling nies, solving more

challengimg SLEOLEET o

complicated problems, or completing more formudable quests.

As if to contuse the nooplaver further, these =

s can be

cateporized o different game genres, some of which may overlap.
Different genres might engage the player differently, and hence the

learning experiences would ditfer. Action games aften valve some

kind of shooting and contamn varying degrees of violence, In “firse-
person shooter” action games, the player has the view of the scene
over the barrel of the gun. Roe-plaving games often mvolve stories
with exciting and complicated plots in which the plaver adopts
personas and takes part m quests in a fetional universe, In naulaplayer
online games, many plavers all over the world play online at the same
time and interact with each other. These MMORPGs (massively
multiplaver online role-plaving games), such as Everquest and Hodd if
Wareraft, involve hundreds of thousands of plavers worldwide. Puzale
games require players o use clues to overcome obstacles and solve
oes and 1ay amvolve the

puzzles 1n g fntsy world with mteresting
exploration of new territories or different worlds, Simulator games
recreate realistic sitmations for players to simulate the experience that
they may have of, say, pilating an airplane with authentic mstruments.
which players can create and

One popular example 15 S Gy,
manage o city and learn urban planning skills in the process. Finally,
_ﬁ__.,:.?.. wames allow plavers ro take on the role of a sar athlete or
favorite sportsperson, The player 15 often m a key posinon mn the
game, such as the piccher in a baseball game,

A 2003 study conducted by the Parents Advisory Group for the
Internet (PAGH) of Singaporean teenagers’ Interner use and habits
found that about 73 percent of the 12- to | 7-year-olds surveyed
reported plaving computer and video games (L et al;, 2008). Their
worite games were Maple Story and Waroaft, which are role-plaving

games, and  Connter Strike, a first-person shooter action gume, In
surveys of American school ¢hildren, over 90 percent reported plaving
digrital games (see, e Gennle & Walsh, 2002 Walsh et al., 2005).
Perhaps surprisingly, 70 percert of children aged 8 ro 16 said they
plaved what were classified in the United States as “marure” (M EH_..&_
viden games, even though they were labeled as bemg appropriate for
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age 17 and up (Walsh et al,, 2005; tor a review of 1ssues surrounding

the American media rating systems, see Gendle el al., 2005).

3yl

Research on the Multiple Effects of
Video Games

Parents, educarors, policymakers, and the press have expressed concern
about the effects video games can have on cluldren. Too often the
question is reduced to “Are games good or bad?™ In our opimon, this
question misses the point, Video games have been shown o have
many difterent types of effects—some are wypueally regarded as
positive and some negative, sonie are intended and some unintended.
Although there is no space here for a lengthy review, we will attempe
to describe most of the empincally idennfied effects,

The issue that has generated the most research 35 that of che
effects of violent video games. To date. dozens of studies have been
conducted, In meta-analyses: of these studies (3 meta-analysis 15 a
relatively objectve statistical method for finding out whether there
are consistent Ondings across different studies), playing violent video

games has been linked with tncreases in aggressive thoughts, feelings,
and behaviors (Anderson, 2004; Anderson & Bushman, 200 : Gentile
& Anderson, 2003), lmportantly, these effects have been found both
in the short term (mmediately atter playing a violent game) and n
the long term (after habiual play of vielent pames). In che firse
lomgitudinal study of children’s exposure to violent video games, it
was found that children who exposed themselves o higher levels of
video gaone violence became more aggressive over time and that these
changes were noticeable to their peers and teachers (Anderson et al.,
2007}, Several other studies have examined many of the reasons for
these resuls. For example, Krahe and Maoller (2004} studied grade 8
teenagers and asked about their feelings of anger, hostile intentions,
and wish 1o retaliare. Those who played violent video games
frequently showed increased acceprance of physical aggression, which
they tended to see s pormal. In another study, Uhlmann and
Swanson {2004} observed that plavmg 4 violent game increased

Ep......nj. perception of themselves as r._n_:f more agpressive. Fonk and
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co-workers (2004) reported that children who frequently played
violent sames tended to be less empatheue toward others. They argue
thar ,.Ew_“r_wn.: who are exposed to the violence in these games waotlhd
be more likely to generalize the violence to outside the game
environment. Wiegman and van Schie (1998 found that playing
violent sames was associated with less prosocial behavior for beavy
players. Gentle and colleagues (2004) observed that ﬁ___;......:,.,f.ﬂ violent
digital games was associated with increased :r...:_:.m_r._a of physical
fights. Although it is often argued that these associanorns are ;_“_n Lo
highly hostile children preferring violent games, the researchers found
that the association held both for children who were high and low
on trait hostility—indeed, playing such games increased the
ywith low hostility would get into physical

probability that child
fights by almost ren tmes!

" Same researchirs have argued that the violence i games may have
positive effects. For example, Jenkins (1999) believes that games act as i
cathartic outlet for aggressive feelings. This view is echoed by Jones
(2002, who also asserts that children need o kill monsters i virtoal
reality so that chey are betrer able to master their anxieties and anger.
, there are several critical problems with the catharsis

Homweeve .
hypothesis, two of which we will state here {for broader discussion,

soe Anderson et al., 2007). First, there 15 almose no scientific evidence

supporting this hypothesis, whereas there s a great deal of m_.,.HEE:_..,
¢ have been hundreds of

evidence for the opposite hypothesis, T
srudies of media violence—most of which could be interpreted as
studies of catharsis—which demaonstrate that prople beeome more, not
less, aggressive affer consuming media vielence (see Anderson et al.,
201013, for a thorough review), The second critical flaw with the eatharss
hypothesis is that it 15 not how the brain works. Learning, at a neural
level, is the process of making certain neural pathways work ErORS
readily than they did before. The technical term s fong-fern patenfation,
which refers to 4 neuron that i samulated repeatedly beconmng more
likelv to fire because of thar stmulation; that is, learning at the neural
F.ci. is caused by repention. As educators, we know that repetition
facilitaes learning—repearing ¢ telephone number over and over again
does not make us less likely to remember it :
Bevond an inereased risk of aggression, several other _.SE_:_E_
n,__.n__.vr;.:.,.‘ liave been wdentfied empirically. For example, many studies
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have: documiented negatve correlanons between video game play and
schoul pertornunee in children, adelescents, and collese students (e
Ancderson & Thlk 2000 Anderson et al, 2007; Creasey & Myers; | 9560;
Coennle e al, 2004 Harrs & W
Hooberes e al, (99 1 Schie & Wiegman, 1997; Walst, 210

.u.."_r..__.__r..__._____ n_.__...._.r... b5 il _.,“___.n.._u.:“.:u__r_ﬁ._._“___.n._n. 411 y__“_.__.“_.__..r w_.:.._.p.,_..:._m.h L O sIsrent

[

negative correlation between recreational video came play and school
grades. That sard, educational games have been shown to have posiove
effects on children’s school performance (see, e, Murphy eral,, 2001).

Parents are also sworried aboue their game-plaving children
becoming addicted. higital game addiconon s not histed 1w the
Phagnosue and Stanstical Muanual DSM-1V s a4 psychological
disorder, and there 15 ongomg controversy as to what constitutes
addiction to gunes, although v s clear chat it must mean more than
plaving a lot. To be an “addict,

he person must sutfer serious
problems m their personal lives, such as damage to schooling, career,
or relationships, becavse ol compulsive computer use or video game
play (Genule et al, forthcoming). The

fireria for pathological
mdicarors of zame addicton. These could

gambling are otten used
include the “addicted" player experiencing a “high” when plaving the
game, as well as mereasing hours of time spent playing being required
to satisty the plaver {(Griffichs, 1998). The game dominates the player’s
hife to the extent that he or she 15 always thinking abour the game and
feels physical and emotional discomtort when not playing the same.
Helationships are damaged becavse of the players gaming habits. The
plaver also could experience mternal conflice, such as feelings of guile

and loss of control. Although most plavers are unlikely to be this
compulsive (prevalence rates range from about 2 percent to 13
percent; Gentile et al., forthcomimg), it s nor o rrvial oumber when
orte recalls that over 90 percent of American children and adolescents
play video games,

However, there are also several different types of studies

demonstrating that playing digital games has benefits. Games have

been wsed ta help children with actenton deficit disorder (Pope &

Bogart, 1996). They can tram and improve visual attention skills
(Bavelier & Green, 2003; Greenbeld er oal., 19949, spatial skills
{(Subrabmanyan & Greenheld, 1996, spatil visualizaton (Dorval &
Pepin, 1986), menmal rotation {IDe Lisi & Wolford, 20023, and reaction

lavns, 193, Lichernun ov ol [98E:
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[UB3), Games are wsed by the army to train

ome (Gl et
soldiers for combat (Roach, 2003), They have therapeunc apphications

as well, such as in pain management (Raudenbush e al., 2003) and

in desensitizing phobic patients 1o help then overcome their lear ol
2004d; Wiederhold &

heights, fyitg, spiders, or others (Hottan.
Whederhaold, 20015),

Video games can also provide opportunities for practice in the use
of motor skills. In o study invelving college students, playing a golt
video game mmproved students’ actial contrel of force when puttimg,
even thoush the video pame gave no propriocepuive feedback on
actual putting movement or force (Fery & Ponserre, 20003, There
have even been studies with paroscopic supgeons showing that

experience with video games i related to better surgical skills (see,

e, Mosser et Aortheoming.

We hope thar this brief review makes i clear that video games
can be effective weachers and that the question of whether video
cames are good or bad i overly simphisue, We have argued clsewhere
that we should instead be comsidering the muluple dimensions on
which games mught have an effect: the amount that they are played,
the content of the panies, the structure of the games, and the
mechanics of game play (Genale, 20052 Gentile & Stone, 20005},
ke aboue digitil

TEnL we il

Perhaps the stromeest smgle ang
cammies is that they enhance cagniive skills and can pronote soweral and

emotional learmme, both for geod and ik

Do Players Learn by Playing Games?

a

i | - G =
(ot abotat the ellicts ol vl LTSS Y OUIT PUIVETs sLetiiy frey

Crentile amd Genole

tlye faer thar
200150 Tistedd viehe ressonssw luch e simmpamzed Des

bl enariiees are eavellent teachwrs)

v, st why children

and teemieers are able go leaen s peadily o pliviog goaes:

clear and are adapted to the

L [ty ._.___._r..m.___,r_....

praor knowledge and skills ot cach player

} i i - AR AR &
s The activines o the wmes e very  excing and  provide

fervahinie rush;

Plavers wath
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*  Ihgical games provide players with multiple ways of solving
problems and also allow plavers o gam adequate experience
to be able to rransfer these skills to different AITIES 0T SCrrings,

«  Gaming skills are orgamized o successive lewels of difficuley
with feedback, such that players acquire skills in steady stages
ot progress,

= Plavers are motvated to reach a high standard in their play and
so they practice their skills voluntarily and very often to the
pomnt of mastery and automaticity,

* Players are provided with both extrinsic rewards, such as better
weapons, higher levels, and more money (both virtual and
real), and intrinsic rewards, in the form of higher self-esteem
and a sense of achievement, so that they are conunuously
encouraged to take on greater challenges.

* Successtul players are proud of their achievements. They gain
popularity and aspire to be like the highesc-achieving maodels,

*  Lvery player

apable of success regardless of his ar her

academic performance or socloeconomic searu

The educational value aof video games is elaborated in greater
detail by Gee (2003), who hsted a total of 36 learning principles in
his book Witar video gantes have (o teac us abont learning and literacy. Gee
believes that the game world provides another kind of experience that
encourages active learning. Plavers are not only motivated to learn but
also to keep on learning, One of the main reasons tor this is the fact
that games provide ample opportunities for players to create virtual
and alternative idennries. Players explore the game through the eves
of their characters and learn from the mteraction of their identities
with the characters m the game world and also from the identities of
other players in the game. Players are not afraid o ke rsks
exploring the game world. It they fnl or are killed, they can be
“resurrected” and start all over frome therr last saved game.. Hence,
players have a sense of control, as they can costomize the game to
their own learnmg and playving styles,

According to Gee {21

1153, 1 the classroom, learners muay think of
creative salutions to problems, but this does not neces iy help them

generate good hypotheses that they can use ro solve problems which
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they encounter later. However, in a game, the prablems presented are

well-strucrured and are orgamzed such that players who generate

hypotheses about solutions can test them out at the next levels

This well-ordered sequence creates an on-going cycle of
consolidanon and challenge that enables plavers o confront an
iitial ser of problems, and then practice solving them unnl they
have routmized thewr mastery The game then throws outa new class

of prablems. requiring plavers to come up with new selutons. T
phase of mastery s consolidated through repetition, only o be
challenged again, In this way, good games sty within, but ac the
outer edge of, the players competence. They feel doable, but
challenging, This makes them pleasantly fruseranng, putting plavers

i whiae peychologists call a “flow™ staee (p. 2}

Games put learning in a context in which players get to use what
they have learned in the virtml world of the game. Plavers nor only
learn through social interaction with ather players but also from

sources outside the mame, through web sites and game forums whe
much discussion of gune play takes place. Gee argues that games
nurture higher-order thinking skills because players need o put the
facts together to think in termy of relationships and how each step or
plan they make can affect their future acnions, Hence, plavers need to
analyze their position and think of alternatives carefully, as well as 1o
reconsider their goals and review them from tme to e, Elaborating
on Gecs argument, examples of how the process of playing a game
can _.:_..._._?.n..rwmrﬁ-::f.q thinking skills are preen n Table 6.1.

Research Evidence of Learning in Games

In Vandeventer's {1997) doctoral research investigating expert behavior
among children who plaved digitl games, she examinec whether
children with strong playimg skilly would demonstrate expert
characteristics in other domams and what strategies would transter to
ather domains by the use of such skills, She identified through ?..H.
ohservations and interviews of 10- and 11-year-old children playing
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gherorder thinking skills and skills in games

Higher-order
nking shill

Examples of cogoiri

e skills in gomes

1301

Apph

Yl

Synthiesis

= Apply inlornadon given i the gpune by other plavers or
teganne charcters o mew sititions in thie gme world (o
ureler 1o solve problems, fghe bartles; undertake missions,
complete quests, e,

= Apply skills learned in one game o anather ganie

o ldennly upaficant clues o solutions of problems

1 Frawy connectois il IOCS O

sha ur guesty 1o be

* Arrange or priorithee tsks for maxmmom eflicien ¥

tlate bypotheses based on previous expertences and
mfsetnation piven and predict enemies’ g of acrion

* Integmace the different experiences of various plavers

in plinming the best course of

reported i pganie: forun

action to be taken
« Modify or naprove on plan af action

w "

pare mtormanon gleen in game forums o

e ctul and noo-uwsefud iormanon

te berweer

» Assess aenons tken i the gane and explain outeone )

battle, quest, or mission 10 the: e

| * Recannmend or decide on nest plan of sction o be ke

Stper Marte Kart and - Super Mario Winld the following learning

b

Aors and che

Bstics among the expert players (ppo T10=11 13

= Acovely seek new ainformiton

*Incarporite new imforimation

= Asses situations using multiple pieces of dat

* Olrmannze, classify, and ¢

legorze inforimution

© Comstently apply successful behaviors

Coomfident abionr thoer own knosyledes

¢ WAl e obake preks

* Liploy correenve aenon when needed

L comsder input from mltple sources
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* Recognize patterns

* Use holistic thinking

*  Able to mtegrate information with behaviors
* Use inductve thinki
*  Srratepize

*  Think critcally

*  Recogmize constrmnts and misinformation

With regard to transfer of learning, Vandeventer found evidence
of transfer for surace structure, that is, transfer of learning berween
clements that are coneeprually similar or not wo different. Similarly,
Curtis and Lawson (2002), mvestigating whether plaving adventure
games could help players develop their problem-solving skills,
observed only a modest evidence of transfer of general problem-
salving strategies, Vandeventer argues that one should focus on the
learning process rather than the transfer of confent.

Squire’s (2004) naturalistic study of three students plaving the
garme Civilization 1 found that the game helped the students to gain

4 better conceptual understanding of history, geography, and polit
and to appreciate different perspectives: “Playing Civilization 111 gave
them anocher wary into soame of these same H.n_n.n,...|__...x_,__:_:_._f histary
and polines from other poins of view, understanding relanionships
between geographical systems and history, and seenng how historical
narratives could be tools for solving problems” (po A0ty

I study of how games can enhance learning, Steinkuchler and

Chrel (2006) analyzed postings i the World of Warcraft online
discussion torum thar exhibited what the Anterican Association for
the Advancement of Seience considers as benchmarks of scientific
literacy or “scientfic habits of mind” They reported that 89 percent
of the posungs showed that plavers exhibited social Enowledge
construction, 67 percent built en others” 1deas, and 48 percent showed

)

wse of counter-arguments, Plavers who pasred in the forum al
demonstrated such cognitve skills as understanding mathematical
models, understanding feedback, gquestiomng resules, and using

multiple forms of argument.
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Problem-based Learning in Games

?h_:uzw_“.._w.nﬂ H:__...H.L:......:.ﬁ games contmn many features of PRL, The
characteristics of PBL, according to Tan (20003, who has extensively
studied PBL, are as follows:

= The problem starts off the learming process.

= An unstrucoured and authentic real-world problem s
presented.

*  Learming wvolves mulniple perspectives and cross-disciplinary
knowledge.

*  The learner is motivated to engage m self-direcred learnng.

*  There are opportunitics for communication, cooperaton, and
collaboranon,

*  The learner develops problem-solving skills.

+  There is synthesis and integradon of learning.

o There is evaluation and review of the learner’s CRperences,

Multiplayer role-plaving ganies typically stare with the player
undertaking variows quests. Each quest is presented as 1 problem thae
the player has to solve or overcome. Completion of the many quests
throughout the game play enables the playver to advance t a higher
level, where the quests become more competitive and challenging,
engaging the plaver i more critical and creative thinking. Often,
bypotheses are generated for the solution to the problem, Gee (2003)
describes this process as the “probe/hypothesize/reprobe/rethink”
cycle. The player begins by probing or mnvestigating the virtual world
of the game and then develops hypotheses regarding the quests o be
undertaken. Throughout the game play, the player confirms or rejects
these hypotheses, reprobies the game environment, and rethinks and
reformulates the hypotheses, first by himselt or herself, then with
group members. These steps are similar to PBL processes, which Tan
{2003 deseribes

= self=directed learning and sel=study

* reporting to the group

* aweration of group problem solving

Problem-based Learning in the World of Digital Games 10

However, unlike the PBL processes in real life, which may taks
days, PBL in games may take place all within the period of 1 gam
play, such as in a barde or quast. With experience, the player learns to

integrare the best plins of actton and apply them to differen
situations in the game,

Although the problems or quests may be set m a fancasy world, the
simulate real-world scenarios. Gee (2003) gives the example of th
game Dews Exv, in which the scenario of the first guest 1s set om Libern
Ishand, New York, where a terrorist organization is holding an agent o
the fictittous United Nations Anti-Terronist Coalinien hostage. Ir
anather game Coll of Dury 2, players can experience the stories of fou
seeldiers m combar as they reenace historical battles, ficing sandstorm
m the deseres of North Africa or blizeards in Roussia,

The series of quests that the player undertakes in each session o
game play can be consideree as an unstructured “meta-problem.” |

becomes a real-world problem in thar the player has to orgamize hi
or her priorities or goals, such as which quest to attempt firse. Tha
may iwelve understanding of the narranve, the game enmvironmeint
characters 1 the game, and s on. The player has te learn the use o

various mechuanical input devices (such as a kevboard and mouse) «

control actions within the g
Playing in groups gives pavers opportunities to evaluate mulnple
perspectives and also to communicate, cooperate, and collaborare. The
views of proup members with regard o possible solutions to the
prablem, strategies to be used in quests, and the roles of each plaves
st be considered and discussed,
There are also numerous game web sites and forums char offer

diverse suggestioms for successiul completion ot quests. The sheer

volume of information can be very confusing, Not all the eneries
these forums are written clearly and coherendy. Often, writers
challenge what has been posted. The artimment of inereasingly higher
levels in the game entails metculous reading and sfting of available
informanon. Self-directed and reflecove learning kes place as the
plaver evaluates and discriminares berween what 1% useful and accurare
and whart 15 not. Game torums alse provide opportunities for players
to review their game experiences. When they write abour their
experiences and participate m the forums, they also mvite crioncism

and feedback from other players,
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Adapting Tans (2003) model of PBL, the cycle of PBL processes
n a role-playing game can be represenced as shown in Figure 6.1.
Frgure 6.2 1llustrates how games provide a learning environment for
the plaver, which 1s adapted from Tan's model of how teachers design

the arning environment for students,

PBL and World of Warcraft: A New Player’s
Personal Experience

This seetion describes the first author’s personal experience of

learning as a new player in the onlme role-playing game of Wrld of

5 N, i

Waraaft. Betore | embarked on my “quest” of plaving a “complex”
digital pame, my knowledge of such games came from reading mamly
research articles and from my interviews with young players, | heard

i

of terms like “leveling up™ and joming "guilds” but could not fully
appreciate what they meant | was not able to get enough details to
appreciate how levehing up can be a learning process or why jomning
a guild is an important part of social interaction in the game waorld.
Reading game forums did not help very much, as the information
there did not make much sense to nie. Gee (2003} describes a similar
experience in nonplayers:

When I give talks on video games to reachers, | often show them
a manual or strategy puide and ask them how much chey
understand. Very otten, they are fruscrated. They have no expenience
in which to situate the words and phrases of the texes All they get
is verbal infortacion, which they undersond a some Bteral level,
but which daes not really hang together (po 1102},
Hence, this section s written especially for nonplavers to give
them a glimpse of the complex dynamics of such a game and ro help
them understand the F,..:.E.:x processes involved,
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Meeting _,..".._n__ura____.u-._.._.

»  Receive and accept quests
+ Decide order in which quests will be und

erinken

Examine clues given for quests and identify additional
information ad resources required (from other playvers.
game web sites, and fomms)

Raise hypotheses for passible solutions
& . Rl . 4 T

T sl L ke L2

| Discovery E_n.}ﬂ&..&_ﬁ i

«  Share with group members infermation gathered fronm H.__E._._.m...,E.” W
experences and from gime web sites and forums o

= Test hypotheses in game play !

goodd and poor moves i the game play
Dhscuss experiences within game in clat and owside game
through forums or face-to-face mectings

similar quesis
~ » Share expenicnces gained from guests m game forums
« Disseminate knowledge by mentoting newer players

E Froblem-based lgarning processes in game play

tadapted from Tan, 2003: 35)
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| Self-directed learming:

+  Reflecuon of personal eaperiences
«  Informaton gathering from game

munual, web: iles, and forums

AL L TN R Y

+  Knowledge of game
skalls

»  Enhinced cogiitive
engagenent

= Trumsler of leamingin.

S0MME contexts -

ucsts - Player

oltaborative lear
-+ Interaction with group and guild \\

mermbers and other players both,
online and Face o face |

Design of the lzarning environment in digital games
ladapted from Tan, 2003: 45)

Meeting the Problem: A Choice of Character
and Identity

Chne of the very first problems 1 faced was to decide on the character
I would like to assume 0 the game. The character chosen deternunes
the kind of game environment the plaver will be mteracting with and
the kind of experience one will have. [ tele ic would be easier to play
a female, gender-consistent character, and named my character
Emdea. The next step was to pick one of the eight races.

Each race has its own history i the fantasy world of Azeroth.
Humans, Night Elves, Gnomes, and Dwarves are members of the
Alliance, whose sworn enemies are the members of the Horde,
comprising rthe Ores, Trolls, Taurens, and the Undead. Adding to the
complexity of decision making, there are mne skall classes, namely
Warrior, Mage, Priest, Rogue, Druid, Paladin, Shaman, Hunter, and
Warlock, cach possessing different abilites. The game allows the
creanion of up to ten characters, thus providing ample opportunity for
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experimentation, ver further complicatng decision making.
consulted the game manual and the game web sites to find our mo

about the raeces and classes, such as:

o What is the history of conflicts for each of the races?

»  What are the characteristies and abilities of cach race?
= What are the characteriseics and abilines of each class?
«  What advantages and disadvantages does each race and

class have over the others?

1...-.:..:..5 one of the very tirst obstacles a voung Emw.ﬁ. may tace
that of understanding the linguage, For example, the history of
Cinomes is described in the characeer selection screen as Tollows:

Thaugh small in stature, the gnomes of Khaz Modan have used
their grear mitellect 1o secure a place in history, Indeed their
subterrancan kingdom, Gnomeregan, was once i marvel of steam-
driven technology. Even so, dur to a massive troge snvasion, the city
wis lost MNow i builders are vagabonds in the dwarven lands,

aiding their allies s best they can,

There is opportunity for self~directed learning of the meaning
unfamiliar words such as “subterranean” and “vagabond.” Indee
Curtis and Lawson (2002) cited several observational studies b
children who play adventure games do develop their spelling, readis
comprehension, and crinical and creative thinking skills. Comparise
of the different characteristics and abilities of éach race and class, ho
cach differs from the other and what advantages or disadvantages th
have over each other, mvolves analytical thinking processes.

The character that one chooses becomes very much part of on
identity, albeit i virtual realine It can be argued that your gar
identity is part of your eyber—self, which is as real as you imagine
to be. Turkle (1995) in her book Life e the sereen explains that t!
virtual character or characters enable the plaver to express mulog
and often unexplored aspecs of the selfl to play with their identtis
and to try out new ones. Gee (2003) argues that there are thr
identities that the player has when playing a game: pne’s own real-l:
wdennty, the identty consitent with the game character, and €
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nterfuce between the players real-life identty and the game
character. He suggests that “players are projecting an identity unto
their wirtnal characters, based on their own values and on what the
game has cughe them about whae such 4 character should or gl

be and become™ (p. 538). 1 found this to be true. Even as 1 wrote the

adventures of my character Emdea, my identicy as a player and that
of my character often became contlated,

My wery hrst experimentanon with Emdea was as 0 Gnome
Mage. As a Gnome, Emdea’s first quests involved killing wild animals
and delivering goods such as a g of beer to nonplayer computer-
generated characters or NPCs. | next experimented with Emdea as a
Human Paladin. One of her first quests involved helpmg a village ger
rid of the NPCs known as Defias Thugs, who had taken over the
vineyard, She had to kil the thugs with a mallet. Splatters of blood
and gurtural sounds of attack were featured in her fights. [ did net feel
comfortable doing this, although Tacer T did gee used to such combar,
My final identity for Emdea was that of a Nighe EIf Druid. Like ocher
races, Night Elves are also involved in killing, but it is for the purpose
of protecring plants and animals and of research. This w soanething
mmilar to my real-life interests. One of Emdea’s firse guests was to
mamtain the balance of nature:

Greetings, Emdea. | am Conservator ey

ine. My purpose in
Shadowsglen is to ensure that the balince of natore is maintained.
The spring mins were partcularly heavy this vear,

using sonie of
the forest’s beasts to flounsh while others suffered. Unforninately,
the nightsaber and thistle boar populations grew too ":.T;..
Shadowglen can only produce so much food for the beasts. Journey
forth, young Drod, and thin the hoar and saber populations so thae
ature’s harmony will be preserved.

Problem Analysis

I'soon tound it time-consuming lor Emdea o undertake one LJUICSE 30 4
time, a5 she had to travel back and forth across the whole g
environment to find the creatures or NPCs to report to afier the
complenion ol each quest, Not all quests are compulsory Some planning

Prablem-based Learning in the World of Dhigital Games 115

and organization is necessary so that quests of similar levels in difficulty
and 10 the same locanion can be grouped and undertaken together.
1 her

Often, | overestimated Emdea’s strength, which resuleed
being killed, although she could be resurrected when her ghost, in the
form of 4 wisp, returned to her body. While traveling back to the
scene of the fight, | used the nme o reflect on how 1 had Ealed o
complete the quest. Sometimes | was too unpatient to take or
another monster and did not wait for Emdea’s health and “mana” (i.e.
energy) to be restored, Sometimes, by attacking one monster, other
monseers came to1es ard and Emdea found hersell being artacked Ty
a whaole mob. T had to strategize. | learned that the sequence o

casting spells could maximize Emdea’s efficiency. For example, i
killing rabid bears, she could be bitten and infected with rabies, anc
her power would then dimmish for ten minutes ol game play
However, il she cast the spell of entangling roots first, the bear woule
become fixed to the ground and thus unable to come wo close. While
cast other spells from a distance

it was nmmobilized, she could the

To play efficiently, [ needed to consider the following issu

« What are the quests that 1 wanr to reconsider and ma
postpone or abandon? What is my questing program for th
sesston of play?

*»  Looking at all the quests | have aceepeed, in what order shoulc
they be undertaken?

= What clues are given that can be used to solve the problem

o What is the minimom level required for the successfu
complenon of these queses?

= Do | need the help of other players and invite them to forn

a grou
Do [ need more nfermarion? 1 so, should T obtan e fron

mame web sites, forums, or other playerss

Hence, 1 had to draw connections, classify similarities or pattern
i the quests in deciding the order i which they are to b
undertaken, evaluate information given by other players or in gan
forums, and reflect on mustakes [ had made. | alse needed o rams

hypotheses to find solutons to the problems or quests and o test i
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the hypotheses were right, For example, in the quest “Washed ashore,”

the NPC Gwennyth Bly'Leggonde presented the following problem:

Muaestic sea creatures are known te launch themselves ar the
Diarkshore coasthine, beached there unul chey die: Lutely, these beasts
have been washing ashore in ever-increasing numbers. e been
sent here by the Temple of the Moon to investigate, but the
presence of murlocs along the water has made my research difficule.
There s o gant creature washed ashore just south ot Auberdine that
i tnged by the foul Greyvimist murocs, Could vou ga there and
retrieve bones from the creatuee for aur study?

My tirst hypothesis was to assume that the giant sea rrde was
lying on the beach. Emdea spent considerable efforr combing the
beach for this particular turtle. She found several other turtles lving
on the beach with half of their bodies submerged in water, but these
were creatures of subsequent quests and not the gaant creature that
Gwennyth Bly'Leggonde wanted, My second hypothesis was that this
turtle would be found on the beuaches of one of the offshore islands,
Again, Emdea’s search along the shores of these islands proved furile,
The third hypothesis, which proved to be correct, was that the
creature must be submerged. Emdea was then able to retrieve irs
remains by diving underwater,

Discovery, Reporting, and Solution Presentation

I befriended an experienced player from Malaysia whose charicter
was a Night EIf Priest named Angelpea. She introduced Emdea to her
“rank,” a Human Warrior named Emil. | learned that 4 rank is a
character who can absorb or withstand more dantage from artacks in
a fight and thus can atford protecnion to weaker characters. Tanks
often pull {i.c., lure} monsters toward a waiting antbush group. Wich
Angelpea’s help, 1 joined a guild. Through the chats of goild menibers
discussing themr recent adventures, 1 gained some insights into thei)
raids and bartle strategics,

Emdea’s effort to complete the quest known as "Uncovering the
past” is an example of collaborative and cooperative play, which 1
undertook with two ather players. The quest was given by an NPC
named Prospector Whelgar:
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Just betore che mvasion [ uncovered a large tible called the Gone
Stone. The rrarished text breaks off in 4 places. The wext speaks of
a “dwvine plan” and a “doomed prophecy” | tear we are running out

af e, | am oo old to zo down and brave those Beasts, But vou
are strong. Seour the excavanon site and uncover the 4 missing table
fragments; Ados, Modr, Golneand Neru. Scarch for them m ancient
artifies or where the sml s loose, Bring them o e so [oan begim

urilocking the niystery!

The three of us formed a group and helped each other with idea
on where and how to find the fragments while bartling the creature
that ateacked us. Aldeuss Fluman Warrior character could take a lo
of damage, so he often acted as the tank. Thorgors Dwarf Paladin wa
also 2 tnk and had the important role of resurrecting Emdea an
Aldeus when they were killed in fights. Emdea’s role was to empowe
the group with spells to strengthen, heal, and rejuvenare, Durin,
fights, she could also help entrap the enemy with entangling roots o
ﬁ_ﬂ.ﬁ:,..r._; it from advancing so that her partners could contnue ch ..
attack: Some of the fragments were not easy to find, but wit

suggestions from members of the group the three of us managed b

complete the quest rather quickly.

Retlection

As Emdea traveled from one place to another, the journey provide
me the opportunity to reflect an mistakes made. In a quest to fin
members of an excavation team, Emdea was killed several nmes b
creatures called raprors, although she was only one level below their:
While traveling to find Emdea’s corpse, 1 asked myself these queston:

«  Why was Emdea not powerful enough to kill the creatur
which are just one level above her?

+  What measures can [ take to prevent Emdea from being kille
again?

= Would Emdea be more successtul fighting with a groups:

« Is Emdea’s failure due to her mexperience in fighting or he
misunderstanding of the quest?
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I realized that one of the weaknesses of the Druid class 1s the lgh
consumption of mana in casting spells. Emdea often ran out of mana,
which miade her vulnerable as she would then be unable to cast a spell
Perhaps | should have transtormed

on the enemy to defend herse
her inta her bear torm, which possesses more health and armor and
15 better able to withstand attacks or damage. Or perhaps 1 should

ik

s into her cat form and used the “prowl” fearare,

have transformed

which would allow her to move unseen among the raptors while
recharging her mana and looking for the ::._,m:f EXCAVATION Leunn it
the same tune. Another possibility was that Emdea may have been
fichting in a location where the creatures were part of another

5L

mem__nqu_cdn_

Social and Emotional Learning

Although much of the programmed content of the game can be
described as violent, as i invalves fights with monsters, battles, and

nd altruistic

raids, 1 encountercd many instances of prosacial
behavior during the game. Often, characters who passed each other
along the road bestowed “bufls” on each other without having ro ask
for them. Buffs are spells that strengthen the characters. Higher-Tevel
charmeters rushed to the assistance of lower-level ones, and those with
resurrection spells often revived the killed characrers without having
to be part of the group, Players could understand each other’s
difficuloies and frustmations. Much later, when Emdea attained a lewvel
high enough to have an animal to ride on bur could not afford one,
Rohirm, who empathized with her problem, boughr her a striped
saber-tooth tger mount and Shizune gave her new clothes

Social encounters in the game can be opportmities for social and

emotional learning. On one oceasion, Crmdea and another Night EIF

player named Mavis were celebrating the successiul completion of
their quests by dancing on the beach in their swim wear when they
Elves. The situation had become a

ere joined by two male Nig

beach party. Mavis contnued dancing and gyraced happily with one
of the male Might Elves, and Emde

was expected to do the same.
The other male laughed and said, "My dream comes true—two
wormnen!” | was unsure abour the role thar Emdea should play, bt |

was uncomfortable with the sexual innuendo m his remark, Despite
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social pressures to stay, Emdea assertively but politely extricar

hersell from this situation.
On another occasion, Emdes was accosted by two _:m_.__.r._.u_n,
Undead chiaraceers. The Undead and ZHT_.: Flves b _.:_:w1 b0 CHpROsE

Gictions and are therefore madidonal enemies in the game, They ma

rude gestures at her and caunted her to m_n_ﬁ:_.._.p:_ﬁu_.f: It was tempti

to aceept the challenge, I decaded that 10 would be more pradent |
Emdea to agnore them and leave the scene. | interpreted the
intentions as bemge playtul rcher than malicious. This incident inspir

me Lo _..__.,,_._. the A s Unidead charcter on another occasion.

It should be noted that there are mulople game servers on win

these games are played. 1 oypically only play on the “player ver

computer” servers, but there are equally popular “player versas playe
servers, onl wlieh _u_%..g.m_.m_ tvpcally do mmnr_. each other. Thuos, although

are all playing the “same"” game, the experiences of two players could

racdically different: nmume have been primarily: collaboranive and prosoc

whereas another plaver muay have priomarily aggressive exy

FEIEES.

Multiple Perspectives

A World of Warcraft allows plavers to participate as mote than o
character, | decided to create Einut, a male Undead Warlock charace
o play the game from a different perspective.
On Eum_:m the history of the Undead, [ learned abour the eno
Undead, While Night Elves s
protective of miture and ally themselves wath other races in ot

between Z.E..._.:. Elves and th

Alliance against those whe destroy the environment, the Unde;

matn concert s ther own survival. They have broken free fromet

tyranmeal rule of their former master but are rejeeted by athers a

are known as the “Forsaken” They thus oppose all who are a thr

to theny, mcluding the Night Elves, and have no qualms abe

developing devastating plagues as weapons.

Evaluation

_._..._Cﬂ_._u__.p".:

Emdea’s successhul co 1 the quest “Uncovering the pa

was the result of learnimg from a failed attempt of a previous gue

This was a quest to gather the bran stems of creatures called nayg

=t
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and saryrs for research purposes. [t entailed fghting the ereatures in
a dungeon, which was difficult to do without group ettort, The group
comprised members who happened to be ar the site. [n other words.
it was a Cvonvemence” group. Members artacked the moristers
without a plan, and there was a lack of communication with regard
to the roles of the group members. We assumed each member knew
one another’s roles. Emdea was copstantly low on mana, Later. |
realized that Emded should nar have attacked st but should have
allowed the Warriors m the group to do so, s thev can withstand
damage better than Druids. Emdea should have used her healing and
rejuvenation abilities to empower the group instead of dupli ating
others” effores. Had [ understood this carlier and analyzed the abilities
and skills of each of the group members, | could have coneributed to
the group’s efforts more efficientdy,

After completing some of the more challenging guests, | checked
out the posts m the game forums and compared my experiences with
those of other players. Often, | learned that 1 could have
used to carry out some of the quests more quickly and ethiciently.

horteut

Content versus Process

I learning is perceived in terms of content, and T am asked it | have
learned, then my answer would be that | have not learned very nuch,
“_M_._..__..,._..r.__ went on “__._“_J_.._ﬂ:.. Ly ”_..u.ﬂ..fv_...“_ Ve narure p_:_rﬁ ”_._._.,..._._..u_ reCover
archeological relics, but 1, the plaver, did not gain much knowledge
bout either

natural seiences or archeology. However, it | were to

consider learning processes rather than content, and o 1 have learned,
o - S F Farriagor PO i ¥ ' o 111

then T can say that playing the game has engaged me cognitively, Fach

grme-playing session presented different quests with ditferent plavers

of vartous roles and abilities. Bach session wis a PEL SCenario,

demanding resolution of problems which involved PBL PIOCEsSEs:
Through my game characeer's s opursint of quests and interaction with
other real m.;_,_...,. rs, | ohad to plan my actions in the game, predict
outcomes, anticipate resules, and analyze my mistakes, [ collaborated
with group members, evaluared stggestions and comments posted in

game forums by other plavers, and became more aware of how |
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responded in different social sitnations in the game world. Gee argues
that video gamies requure and w::ma_.t. players’ commitment of “rime,
such a way that they can

efforr, and acny
experiment with identities and eventually “see themselves as the Lind
what 15 bemg learned (2003
Ty on a

¢ engagement”
af persort who can learn, use, and value”
3, Wouldn't we wish, he cortinues, to have our studen
scientist identity in our science classes? Vandeventer (1997) takes tlus

argument even further, stating:

The key lies in considering rot the wntenr of the videogames but
the process, Through the process, smdentss are developing crincal
abilines important o educadon. It remans to educators o define
vy tonse these previowsly untapped cognitive resanrces, Ttis these
processes which hold the most pronuse for helping educators detine
HEW Ways [0 rm:._ achieve comnecnons o mranster e 1150

There are, of course, players who play the game mindlessly and are
upaware of thew thinking or learmng processes; Perhaps those who
benefic most would be in the catezories of what Barde (1990} describes
1zers, rather than killers. However, note

as achievers, explorers, and soc
that even those plavers whose mam goal m games is killing NPCs or
other players are learning how to do o1e better over time and are
eigaging 1 PBL (just that o mvolves problems that the molicary
appreciates more than maost teachers). Mare research is needed to find

out what kinds of players would derive most cogminive benetits fron
phwving games, How educators can utihize game teatures and make use

"PBL processes in game play & anocther ared to be explored,

Virtual versus Real

n”d_._n. .uﬁmh_..“_“_._.:..._:.. n_”.:._._“ W AT iies _”..__.n.n_ﬂ s that a anic cannot ._._...:._.r. HEERY

iportant effeces because plavers know 1o s "just 0 game” Howewver
if e

n._._r.._ur. e Twin ?:..__”..__P.._._u_;. ._._.,_...m_”_:_ _.._”__._.r ._.Ju_1_._:“_ﬂ“__._.. ._.h._._u.r:.... it 15 ._._:_n._.ﬂ.

Uoyer they

marters—every adult knows chae advertizemenss are “fake,
still work. Konowing that the medin content s noe real does nor seem

¢ elferre Second, the hine between

(18] prec _._._Ln. 114 _”_u_._..._.._.. _“”_Tr_
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yirtual and real is blurring over tinme. Real money w5 sometimes paid
for virtual goods {Swee, 2005; Chua, 2006), In the Horld of Warraft, 1t
is possible to purchase, through the Interner, virtual money wath real
money, 11 fact, there is currently an exchange rare of 2,000 World of
Wareraft pold coins for WSSO0 (Tschang, 2006; Barboza, 2006).
Indiana University associate professor of teleconumunications Edward

Castronova deseribes the buying and selling of virtual goods that takes
place in auction houses in the Porld of Harraft cities as resembling that
at the New York Stock Exchange, He terms virtdal reality as o
“synthenc world,” and in reply to the charge that virtual reality 15 not
15 of working

real he argues, “When it becomes millions and il

adul ate reality spaces with as much

getting nvelved o alter

political, economic, and social richness as the real world, the argument
loses 1ts power” (Indiana University, 2006), Castronova echoes what
Yee (2000) found mn his rescarch on 30,0000 online gamers: In s

conclusion, Yee surnuses that

MMORPGs are “places where alternate wlénnnes are concerved
and explored. They are parllel worlds where cultores, cconomics,
and societies are bemng created, They are eovironments where the
relanonships thar foem and rthe derived expenences can nval those
ol the physical world. Theyv are plattorms for socal science research,

They are places where people fall o Jove, ger marmied, elect

eovernors, attend poetiy readings, start pharmaceuncal business, and
even commit genocide, Whatever MMOR PGs are, or will become,
fp. - 38)

vre thing s clear, They are not just games’

It can be argued that my learning experiences in plaving Hirdd of
Warsaft are merely virtual. However, [ found thar virtual experiences
cant be quuce real, My somal mteractions i the virtual game world
were with real people, and pleasint encounters strengthened oes of

friendship. After many weeks of guesting with Holymn from
Colorado, Overcar from Indiana, and Silverarrowy from Arkansas,
Emdea from Singapore developed strong bonds with them

{Figure 6231 After all, we had battled numerows monste

accomplished hundreds of quests, and even died and were resurrected

together, Throughout the course of the game, our characters of

a5 alser sh

Drwarves and Might Elv ed personal informianen aboae our
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% Emdea and Overcal fishing off the coast of Feathermaon
Stronahold in Feralas {permission for use courtesy of iGame
Asia, the exclus ve distnibutor of World of Warcraft)

real lives, jobs, interests, and families. In three separate lectures whe

I demonstraced Torld of Thareaft to parents and teachers who waneec

to konow more about the Internet and digital gaming, my online
;

riends “appeared™ as guest speakers i their characters, Holymr

demonstrated  how charpcters could converse and show emorion:

throwigh che "chat™ and “emote™ functions in the game. Silverarvow
wihes plays with s teenage sonn cautoned agunst gertmge Caddiered”

to the game;

nd Owercat, whese real-life protession invelves L

enforcement, advised parents o monitor their children’s Interne

clh

sessions closely, After T stopped playing the ganie as Emdea, T telt a rea

sense of loss and more than o onge of sadness having o leave o

in

ne friends. whom | had grown o be guite fond of T gamed

E

Tl one can be Saddicted™ oo online socia

better understanding
relarionships and one's character 1n the game. | have since resumed the
gane and continued these relationships, a5 well as culn ated new
OIics.

What we know about nenral nerwork development suggests thas
we need o pay much eloser attention to video games. One major

way humans learn is by repetition. In short, the bram s what the
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brain does, so whatever 15 practiced becomes learned, This 1 why we
oive students homework. Therefore, i players play more than onee, we
should be attending to the multiple dimensions on which video
games might have effects. which are surmmarized below {for more
detailed discussions of these dimensions, see Genule, 2005,
Gentile & Stone, 2005).

First, the amonnt of game play can have sigmificant effects on

1l

learning, both positively and negatively. For example, many studies
document a neganve relation between total amount of play and school
performance. However, video games encourage optimal “study™ hubits.
The it

learn the basic dkills, This combination of massed practice o build

plaving sessions are often lengthy, as the player begins to

sufficient mital mastery to play the game followed by distributed
practice over days or weeks to prevent forgetung 15 oprimal for the
development of auromanzed structures of knowledge. or schemas (see,
ez, Ellis & Hunt, 1993; Anderson, 1983; Glaser, 1984},

Second, the camtent of the games {whether educanonal, prosecial.
ar violent) can lead to “learning,” both explicitly {e.g., learming
history from Crslization ) and mmplicitly (e.g.. learming aggressive
cognitive scripts and atatudes from Grond Theft Ao},

The third dimer

itsell primarily with the structure of video games. W have previously

n 15 the stricinre. This _..T,;.zhﬁ his concerned

defined this as “form,” meaning the formal features of the game that
can change learning (c.g, improve attennon skills or the alnhty o
transform two-dimensional images to  three-dimensional
representation). However, here we extend that defimnon to e lude
how the learmng envirenment 15 structored to facilitate exploration
and problem-hased learnmyg (or not). Thus, of plavers pracuice the skills
of analysis, synthesis, evaluatnon, and apphcanion (as we argoe here thar
they can and do), they should become better at those skills,
Fourth, the mechanies of game play can transter to other skills and
also facilitate the cransfer of content and structure, For example,

ad-eye coordination do

kevboarding skills, mousing skills, and
iprove with the use of computer mput devices: These skills also are
likely ro transfer o other nongame apphications, Furthermore,
learning and transfer should 1mprove o the extenr thar mechanieal
input devices

e sintilar to other real-world devices, For example,
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playing driving simulation games with a steering wheel and pedals
should transfer to real-world driving to a greater extent than playing
the same games with & mouse and kevboard {although this hypothesis
has wver to be tested).

Ultmately, we argue that the question 15 not whether video
gunes are good or bad, bur it should be what educators and parents
can do to help children mimmize or ameliorate any negative effects
while masimmzing learning experiences and cognitive benefits. This
becomes a pertinent question for educators, especially in the lighr of
plans ro starr infocommunication clubs i 150 schools in Singapore
by 2008 to encourage game development (Chua, 2005b), Perhaps it
1 important o provide a balance of challenging real-world quests that
mteract with those of the world of games. For us, writng this chapter
15 the first step on that quest, and we hope that it provides some clues
tor athers to complete it successtully.
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