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ABSTRACT

This paper cxamines the factors related to the compesition
of a development team of digital Game-Based Learning
Envirgroments, The aim is fo examine the structure of a
development team and the expertise, Toles and tasks of feam
membars. This study is pat of the research moject Human-
Coentered Desipn of Game-Rased Tearning Envirgnmeants.

The overall aim of the project ik to construct a
mulidisciplinury  wnd  wser-driven process tor the
development  of  dighial  Game-Based  Lewming

Lnvitoinnents. The sludy was conducled according 1o ihe
principles of development research and action rezearch. The
aclion research cycles consisted of four game deselopment
projects. [t was discovered that varied expertise in different
disciplines was nesded v different phases of development.
Gmidelines thr teamn stucture of Game-Based T.earning
Favironments development were presented in the resyits.
Further research is needed on the development procesy of
Gamz-Based T.earning FEnwironments to enable hetter
collabaration of a multi-disciplinary development team.

Author Keywords ]
(Game-Based Learning Environments, serious games, same
development, teams

INTRODUCTION
"I vour Frow something well, von can become a digital
gemne-ased beqarutire creator, ™ [23]

The above quote, from Marc Prensky’s Digital Game-Basad
Tearning, shows pgreat optunism. ITowever, in order lo
develop the emerging Game-Dased Learning Linvivonmenls
discipline v need to research of the development process
of Game-Bazed Learning bEnviconmments mord thoroughly
and forw gnidelines for quality developmeny process of

Game-Based Learning Unvironmenis. This study cxplores
the people needed 1o build a Game-Based 1caming
Lovironment and the optimal wam structure lor that proup
of people 1w collaborate on a development project of Came-
Biased Learning Lovirotneniy.

The development of motivating and  inspiring  digital
fearning gamnes 1w 2 complex und multtaceted tagl, At s
besi, the quality development of Teaming prames is a mualti-
disciplinary and uwser-driven provess, which  thoroushly
combings the expertise of [felds such ws cducaliomal
seicnees, sofbware engineering, user-centered design, game
desizm and development, and the content disciplines ol a
specific pame [12], Rarlier research on game-based learning
has loeated several elements that jndicate the possibililies of
digital Gume-Based Tearning Fovjtonments [6, 9, 11, 16],
Darlier research has focwsed on defining the essential
features of digital leamimy game us an ond product [2, 16,
27, 24], the mwelvermnent of wsers i the design process [21],
degign of collaborutiom and apthoring of collaborative
seripls [or parme enviromments [2), However, the process of
digilal learning  pane development las wot wet heen
cxploved s funonghly,

This paper examines the [clom relaled to the compaosilion
of a digital learning game developrnend tearmn. The am s o
examing the suvclure of a development lewn and the
experiize, roles and tasks of team members. The nedwods
and puidelipes wtilized In  the enlerainment game
development are useful to some extent. For example,
gameplay goals are similar n developwent of hoth
entertairument and educaticual games [2, 25,
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TEAM COMPCSITION IN THE DBEVELOPMENT OF
DIGITAL LEARNING GAMES

The composition ol a development {eam has nol been
widely cxamined in the carlier vescurch on gawmeebused
leaming  envirommenls. Howewver,  there wre several
prineciples  an ofher reluled  aveas,  cspocially  in the
development rescarch and design of leaming environments,
which can be applicd for composing a multiticeted game
development tegm,

Dasign of pamc-based leaning  envirommenis 1w 4
cojunclion ol game  development, desizm o leaning
covirommienls ot lewming  interventions and  sofbware
ciyrineering  diseiplines. T additon o these,  the
involvement of the lulure users is cssental in order to
develop a product thel meets the users’ actual noeds by
being engaging, educationally elTective, und wviable in el
contexts  [20]. Development projecls ol Gume-Based
Leaming Environments are usually of a small seale. All the
learming gawe projects examived o thiz stndy bad teams
with loss than ten people,

The role of teams in the deslgn of Instructlonal
tzchnology

Development research approach Mewses on the rescarch-
based desipn ol an indervention or s produet, such as o
gamne-based learning emvivommenl as 4 solution tor a need
1o itaprove learmming |31]. As a digital learming game is 2
sollware product the goul 15 dlso to malke this sothware
product [ulfll the sollware regquirements. At it best the
dezign process of quality sand enguging pame -based leaming
envitomments combines expertise and koow-how of various
disciplines and perspectives,

Headberz and Sims [8] argue that during last decacles there
have been different idsas about the expertize needed in
instuctional design, These idzas bave been based, at keast
parily, ou the wehnelogical develomments. Tn the 1990z the
[oows shified Lo the cstablishments of teams as intepral
componenls o development  activities,  Accordiog  to
Hedberd and Sims [B] this was a result of emergent set of
skil i terms of understanding  technology.,  The
development tearn should consider various elenienis: the
design of interface, the structhure of conrenr, the creatiou of
instracticual interactions and the learner. McCandlisa et al.
[19] emphasice the need [or cotvinoed cross-diseiplinary
discussions in order 1o consruel shared mmeuaning aetoss
different contexrs and disciplines. From g socisl svicw,
design is & collabormtive activity in order 1o achieve
consensis ahout perspectives and actions thal wught be
talen to solve the desigy problem. According to ITedberp
and Sims [8] the involvement of all members of the
development team in all phases of the production decreases
tha likelihaod of a technalogy-pedagogy mismatch,

ln addition 1o the collsboration between diverse diseiplines,
8 crucisl assurmplion in the development rescurch is that
inleraclion wilh practiioners (i.e. teachers, policy malers,
" developers cte.) is eszential for collaborative construction of

workable fnervention or prototypes. The involvement of
practilioners 5 necessary both for social reasoms (eg
comnmitment and ownership ol wsers) and tor teclmical
benefits, which mean: improvement of prototypes in real
lite contexts, 'The educalionul wnd learning expertise needed
in the desizn of digita] game-lrased learning environments
can be presumed Lo ielude sound knowiedge on learing
theories  and  pedagogical  desipn of quality  leaming
envitonmment and ulse contant area expertise in the case of
conlenl-spect [ic simes,

Tzams In software angineering projects
Traditionally, the mosl productive option for  team

“organization in sollware engincering projects is that

I

individuals are assipned inlo permanend teamns to which
mdividual tunctional tosks are then assigned |24]0 The
project is admimistered by a project manager. In addivon Lo
thut individoal wums cun have team leaders (Fig, 1%

o Fire it ter s - e T o
. a0l ; UTET radey - - - -
ST e R S e e 2
- =+,
s Cowcloprr Croup "\I
0
"y
d F.rdicanl Trams 2 0; .
i ™ ?I._
: i Ebpilie )
—
z.f" T Lok '_-"'"."?E-ﬂ_n;,;z :
N e T e i - )
Project Manager- { Funebaral Toan o, —_— s
T —— _ DRl - o b
— y o stz
- T
) o ey »
A e
P . .
g EE N, "
. . ]

Fizurce 1: The Team
stricture ol i
sottware

development project.

In & scoftware engineering projecl, ovory person has
expertise on some area of sollware developmenl. The idea
of functional leams is thar each wam hus cxpertise on the
different fasks relating 1o producing  the functionality
needed [or the end prodoet. Tesm leaders also need
expertise on lemn management and leadership, The project
managet,  obwviously, needs  expertise  on project
management and planning.

Puncnonal teame consist of developers, who are responsible
for the functional portion of the project outeome that hag
baen assigned to iheir teamm. Some lemms may inelude test
engineers, who ate responsible Jor revicwing and validating
the sullware producl m different points of developmwent.

Sottware developwent also has other stabheholders tan Lhe
development group. They cam movide the developers
impaortant expertise and insighl on Bhe projecl's comlexl and



outcome. These can freluds the cliene, fature users, possible
suliject matter experls and eapert wiers. Chicol is e person
who pavs for the development of the soltware product. His
main respansibility is to set the goals of the project with the
project manager. The clist's main responsihility in this task
is 1o be available for dizcussion and ready 1o impart all the
[aets noeded Tor the poal negotiaion [24]. The luure users
o the sollware product are wsed by the developers 1o sel the
requirements for the product and pel insight on the context
e sellware product (3 o be wsed in [24] The users can
alao review (he owlcomes {thai i3, test) of the project [13. In
gomme cases Lhe development group can recruit a special nser
. W be apart of Lhe developrment group, (o acl as an expert on
lhe subject matrer the sofrware deals in and to contribute on
requirements and testing, 'Lhis kind of user is called expert
uzer [1].

Teams in entertainment garme development projects

In entertainment pgame development the producer s
responsible for the whole project. Ilefshe guarantees that
the game is releasad on schedule and on budget and that
averyone nvolved is doing what they are supposed to [22].
The rogt of the development peogie arc amanped nto teams
accovding to their respomgibility area [25]. There are teams
tor design, art, propramnoang, audio and testing and guality
asgurance [Fig. 2).

Fipure I: Tcam
strueture in
entertainment  game
development.

The desiam leam consists il game desteners. Somnctines
alvo 2 slory wrler can be wdded. The wrl and sudio weams
congist of graphics and audio producars. The programmming
tcarn consists ot developars of the game softwarc, The
fenling und QA leum consists mostly ol pameplay and
usability lesters. The wams can huve warn feaders of similar
reapansibility w sollware leam leaders. The mosty nolable
dilferemes hevween the leam sfruclures in enderlaimment
gume development and sofhware engineering is that instead
of a glignt, the game development team usually has a clisot-
e relationship with a publishar, The publisher provides
fimding for the project, markets the pame and sells it fo
suppliers alfler it has been comopleed. [22]
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Approaches thal involve players (users) emly the process
have tt heen largely adopted in pame design although in
the development of productivity software user-ventred
approaches are widely nsed and their benelis commonly
recognized. Plavers are generally mgluded i the game
design process as lesiors, wnd the field of player-centred
gatne design is omly just emerging. |5, 28, 30

The cxportise m game development can be described ag all
the know-how necded to develop 8 quality game, It can be
broken wup alomg e lines of the functional team
caleporizalion Lo gume desipm, game asset production (such
as  game  graphics und  story production) and  game
development. (rame design is the process of defining the
ruled secordng w which the game works, Game design
consisly ol imagining the game idea, detining the action in
the garoe, deseribing the game cloments and their behavior
and  conmnunicatling  the aforomentioned  to the  pame
developers [25]

The importance.of gameplay desizh expertise iz well-
docimented im0 the literanare:  Game-Based Teatning
Frnvironments should he challenging, engage users with
activity und offer a good gameplay expenience [2, 27, 29].
The interfuee of the game 15 mportant; it shoald adhere {o
usability slamlards and provide feedback to fhe player [2,
291 N oiw noped that although high end praphics are not
sasential and Gwme-Based Leaming Emvironments need not
rival epterlaimment pames in production value, the graphic
dezsign and gpood graphics wre fmporeant for the gumeplay
gxperience ol o learning sune |2, 27].

Teams In  user-centered design  and

participants

When examiniog the siruetursg of develomoent temns [rom
the perspective of wser-cenlered design, muolidisciplinary
expertise can be idendified as one crocial [bolor. Cser-
cenlered desipn requires eaperiize Fom dilferenl Gelds [10].
The conflguration of the design team depends on lhe
context and geal of the application to be developed; in
addition  to  technical experts and homas-computer
interaction specialists. there may be a particnlar need for
experts from e, education or art [14].

uaars 4as

Usabdlity specialiets are oo significanl ole in oser-
centered projects; they are needed w guide the desipn
process from inscacton degign poim of view. Gulliksen el
al. [7] podul owt thai a coommoen problem s thai wser
interface and  mweracton design questions are 1ol
nocessdly soen gy issees rcgwimnge solutions thal arc the
rosall ol caplicll, mofessional  actvities.  Instead, wser
intetfaee dedivm is ofien something Lhat s dobe “on 1he
side™ of olher developteny setivitics wnd its inpordance is
nol  wcknowledoed.  Henee,  the  uwsability  specialisig
parlicipaling in g prsjecl need ko huve the aothorly w
decide on psabilite-related questions 7]

Cructally, one of the most Unportant expert groups arc the

wsers. Their demain of esperlise is the experience they hawve
wilh Lheir own work und problems related to i in ather



words, the users themselves know best how their fools and
working conditiens can be muproved [26], In lemning game
dazlgm, there are two Important user @oups representing
different expertize: teachers for whom the product shonld
be a wseful working wol, and children for whorn i should
be an engaging leaming ol

In  lmman-computer interacton, the terminology  [or
involving wsers in developmoent projecls s varving The
term uger tvvolvernent, lor example, encompussed o lurme
variely of dilferent approaches and dere scems w be no
¢lear cousensug as to how ihe roles of uders should be
defined. o the feld of childnm snd wehnology, Dron [3]
haz categorized children’s diflerent roles in the destgn of
technology imdo user, tester. informant. aond design partner,
but even i this classification thers s some confosion io the
research litersture about theilr definitions. Therefore, n this
articlz, instead of labeling the role of nsers into any of the
afarementioned categories, the general term “pardcipant™ is
used and it is explained separately in relation to each
project examined in this aricke what 1L coneretely entails in
cach cuke

METHOD

This study is part of the research project Human-Centered
Desipn of (Jame-Based Laaming Foviromments. The averall
aim of the project is to copstruct a mmltidisciplinary and
user-driven process tor the development of digital learning
games, The design process 5 explored throngh the
development  of several  pame  prototypes. This stoady
addresses throe vescarch laskys: 1) team compasition of a
digiial learning gume development projeet, 27 diverse roles
of team mernbers, and 3) the struciure of the developmenl
team in diffevent phases of the projectl

Lhis study was conducted secording o the priveipies of
development research [31F and action research. The study
focuged on the learning game development process. The
development process iz the surmm ol all acdons, cvenis,
resourees and exivrmal condidons nvalved iy ereatiom ol a

procduet (0 this case, 8 Gamne-Based 1.caming Envirommuent).

The literature review provided a working theory e a pame
desipn wear structure, snd emn member roles and Laskes.
Liflerent developmenl projects were conseguent eyeles in
the gludy and the developments and esperiencees i their
implementation formed the resulis of the study. Alier the
projects the working theory was modified secording (3 1he
findings of the case project. The action research cvcles
consisted of four pame design projects.

The general vole ol the rescarcher was thal of an aciive
parlicipaler, hut il varicd m the projects. Un three of the
case projects (Gamell 1.6 Social Responsibility CGame and
Peathmg Advennme) the rasearcher was a consultant and
one representitive of the project's client. On one project
{CGameli 2.0), the role of the researcher was one of the
producers,
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Data collaction and analysis

The data was pralhered through observation, inlervicws, and
prjeet decumentation, The case swdics were observed
durimg the diverse development phases. Observations were
rezotded in Research diames. The participants weere
inferviewed both individually und in groups after the
development projects. The individval interviews consisicd
af mpen themed questions. In the proup inlervicw sessions
historical mapming technique was wlilized W construct a
shared man of the praject sitnation, events and issues during
the project und changes that occurred in the project [see 17).

The project documentation consisled ol projecl pluns and
reports {e.g. phase plans and reports, weckly project diarics).
The project documentation was examined for stalemenis
ahout cxpertise needed, expertise missing [rom Lhe project,
the composition of project team and the roles of dilTerent
slakeholders. The plans and design decuments that he
prajects produced were examingd for indications of impact
of the wum slrociure and composition on the projects'
oulcotne. The project teview teports to which several
stakebolders ol the project contributed were exarmined for
slalements on Lthe leans expertise and roles and e mpact
of those m the project. The development tzams of the
projects ware slso mlerviewed ghont these matters.

Tha Development Projects

The sludy consizted of Uree action research cycles, each of
which meluded ome or two game development projects
mngng [fom [bur months to one year in duration. The
participants were the persons mvolved in the projeet teams.
The game developmen projocts were: Cumeli 140 Gamel
20, Social Responsibility Game {simuliansously  with
{umzli 2.0}, and Peatland Adventure Garne,

The aim of the Gameli 1.0 projeci wad (2 develop an
engaging learning game based on the GameWw orld modeling
and summlation sofrware  developed by Clentre  of
Intirmation Technology for Education of the University ol
Haong Kong [see 18], The project ook place m spring 2005
The research purpose of 1his project wud o cxplove the
traditional software enginecring projoet wewm siruweLre.

The aitn of the Gameli 2.0 maject was to expand on the
carfier Cameli 1.0 protorype and to produce a simulation
pame desizn ecovironmenl for wse in natoral  science
education. The project wus realived durimg Movember 20005
- Adarch 2006, The research aim of the project wus o
explors the impact of adding the responsibility of Teuming
and game development cxperls compured Lo that of a
subject meller expet’s o tradiliomul sollware enpgineering
[0 CtE,

The dim ol the Cramectta project was to produce 4 game
desipn docwment tor 3 game that would comunmoicate the
social responsibility aspects of Apora Game Lab's partner
organization. The project was condocted during Movernber
2005 - March 2006, The research purpose of this project
was to further investipate pame development and design
gxpernize and game development process and methods



experlise om 4 leaming game developoent project. ‘The
focus of the mujcet was in producmg s qualily game
comeent and desian for comsideration instead of producing 4
Eame prototype.

The Peatland Adventure Game Development project was a
part of the Virmaalisua (Visn, Virual Mires and Peatland)
project, which addresses issues of peatland natnre, its uses,
and protection. The Pealland Adveniuee iz an Adobe lash
wilt adventore gmoe whercin the plaver chooses his or her
role wy an wnimal and wkes part i the creation of the
peatland. The roscurch purpose of this project was to
expand om the findings of previous case projects and
experiment with 2 mere flexilile team stnachinre,

EXPERIENCES FROM THE CASE PROJECTS

The composition of developmen leams amd Lhe experiences
in the cass projects i3 discossed here. The eam stractures
and experiences from the development projects are
described one by one in the following sections. The wam
structure descriptions hae teo main team Types to describe
the different phases of development: the pre-production and
production team. Pre-production team is the team that forms
the basic concept of the developed product and the
production teamw is the team that has the task of building
that product,

Gameli 1.0 Project

The GGameli [0 project had 2 team stacture stmilar to the
s llwure erpineering Leam stowehure deseribed inoscetion 2.1
(Fig. 43 The main producdon feamn consisted of live
developers of which cach ome served us 8 leam Teader ot a
poriion of the project. ‘The project management duly was
hondled by the management feam which consisted of the
chient and the ewTent team eader. The procduction teant had
the possibility o comsalling three caperts thut fhe chient
provided. The project had o class of sixth-graders, aged 12
to 13, as participants in three ditforent scesiong (grouj
inferyiews and two prolowype ovahuslion sessions) during
the ecuuse of the project. The developers had expertise on
software engineering, project management. One developer
had also expertise oo game design and graphic desipgn. The
development ream did not bave any learning or content area
experlizse, bul edperis on learning and the contenl area ol the
learning zame were available for consulting,

Game developmenl and graphics desivn cxperlize were
noled 1o be key asscls for the productivn lesm, Aller the
project it was noted that the lack of simufalion games
mechanics halancing ¢ level design expertize combined with
the fact that only ane member of the development 1eam hadl
previons game design expertise provad o be a hindranee o
the team schedole-wize as level design wok more time than
wag planned,
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Figurce 4: The Team
Composition  in  the
Gameli 1.0 Project.

The main issue with this project was the availabilily and
nzage of the learning and comenl arca experlise. The
development feam felt that they could nol peruse the
learning and content area experls enoush and inthe project
review report the aforementioned cxperls woere nol happy
an their role either,

As regards the jovolvernenl of wsers in Lthe process, the role
division within the development wam was rather clear-cat:
specific leam members had the prineipal responsibility of
planning, carrying oul and snalywing the outeomes of the
activities conducted witls the wsers. The wam considered it a
wohlem, however. that they did not have nweh prior
cxperience of worling with children. and felt that they
would have benefited ol more truining about these issues
gatlier in the project. Morcover, the imvolvement of users
in the procesd wus scen by lhe development team as a
challenge raguiring them o pay cspocially careful attention
to scheduling and time resources, and eonsegquemtly torcing
ihe project process 1o beeome more dynanic.

Gameli 2.0 Project

The Gamell 2.0 project’s tearm structure (Fig. 5 differed
trom the structure of Gameli 1.0 team in the roles thar two
of the comsultants from the earlier project ook the roles of
producers in the project. They had an active role in the pre-
rroduction and production. (dherwise the development
Leamn stivwelure wus similar;, the omly other differcnce was
the wvuildbilily of teachors as anothor proup of design
paricipanls.
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Figurc 5: The Team
Compogihon n the
Gamelt 2.0 Preject.

The Gameli 2.0 produeton wam had expertize on software
engineering. One memhber of the proup alio had expertise
on graphic desiom. The development leam's exprerlise was
broadened by the experise of the prodocers, who hud
experlise on leaming, pame desipn & developmont and
sullware  enpgincering. The  moducers alse had  more
expericnes: in this projeel us they had already purficipated in
d shoilar project.

The developers noled thut the expertse on leaming and
imsighis aboal the wse conesl of the spplicalion from the
[uture  end wiere  crueiul ot the  developmiont,
eupecially al the presproduction phase. Graphics desipn
gxpetlise was also devmed impottant for the project.

LLHETH

The Clameli 2.0 prodoction team &d wot have as mueh
- game design expetiise as Ganell 1.0 project. However, the
profecr was more ficuzed on developing the zame plavinge ¢
creslion environment further and improving itz ugabilite in
the classeoom, and therefore — as comunented by the
developers In the gronp interview — the lack of this lkind of
expertize was not a problem,

Social Rasponsihility Game project

The wemm streetue of the Social Responsibility garoe (Fig.
&) wus sirmilar 1o that of Gameli 10 projecl. The Tocus of
the project being in the production of a wame design, Lhe
lasks of pre-producion and production leams were differenl
than in other projects, nanely pame coneepl generalion and
game design generation, tespectively. The development
team gatherad a group of users froun the largel audience of
the prame to gvaluate and provide feedback on their pame
concepls, '
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Figure 6: The Tewm
Composition in  the
Social Responsibilily
Gatne Project.

The pre-production team which oullined the gume concepl
consisted of the production team, the client fon research
group’s partner organization and consulianes fom the
research gronp. The production leam hud only tnlroductosy
experience on game developmenl & design, bul they had a
lor of experience on digilal games. The beginning ol the
project was spent on getiing a beiler understanding ol pame
design with the supervision of the pame developinenl
consultant, Two developers had praphic design expertise.
MNaone of the developers had experience on the content ares,
but the client was available to provide thewr expertise on
those matrers during pre-production,

The potential problem o the Social Besponsibilily pame
expertise-wize was the lack of pame design and
development expertize. The vizw of the team members was
that (he tuwring on game development methods was crucial
1o the suceess of the project, bt mare experience [nside the
productivn wam om the metheds and process of game
design & development would have resulted in g beter wse
of project resources wnd therslore a more polished game
desinn,

The Paatland Adventure project

The s ol The Peutland Adventure game was structured
in u dilferent way o cxplove a possibility of a more Qexible
leam composition (Fig. 7). The pre-produciion  leamn
comsisted ol only two developers and a manager with a role
thist could be eomsidercd to e between a manager and a
cHem in lerms of responsibility. This means that the
mmataperis]l respongibiliics of the project were divided
between the development leam and the manager, At the
production stage a tird developer was added inlo the eam
Huowewver, e role of the third developer was more on the
lecmolomieal side. At stll a later stage a graphic desimmer
was added to the project. The praject tearmn also had access
to twa consultands and a user participant group consisting of
pugpilz of a primary school.
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Figure 7: The Tcam
Clomposition in  the
Peatlind  Adwveniure
Gaine Project.

The two original developers had expartise on lgaming,
comtent arca, gume design and softesare engineering, One of
them  alse  had  experience on  past leaming  game
development projects {Gameli 1.0 & 2,00, The thind
developer had past experience ol learning game projects as
well as software engineering and game design expertise.

Before the project, ideas for the pame had been pathered
with upper secondary and elementary schowl sidenls, and
these ideas were deawn upon in the project. Sludents ol the

same school levels also avaluated the prototype of the pame.

The propect had the espertise it necded aod the project
management waz able o add mors experts inlo the project
when needed. Against this background it is not unexpectad
that neither the developers nor the review report had tmach
to eriticize the project in terms of ciportise and Tolos
Although in the beginming ol fhe project Lhe vicws of the
learning ¢ camlenl wred expert and the pame desien expert
differed a lot, the smatl developrment learn structure and Lhe
carty stape of developroent enabled thern Lo exchange views
and fom a2 commum coneepl w owork on. Fven as Lhe
learning ¢ comlenl wvea expert's tole in the projact begame
staaller in the course of the develomment, this was reported
nol 1o b o problem as the other origingl developer becama
a champiom al he original shared concept and was able to
eamrunicale it ws the rest of the team.

GUIDELINES FOR TEAMS IN DEVELDPMENT OF GAME-
BASED LEARNING ENVIRONMENTS

In this section, guidelines [w  wewm sbruelure and
composition in learning game development projecls are
lirmed lrased om the experiences from the case projects,

Traditional Software Englneerlng Team Structure and
Raoles

‘Phree case projeets, {amel 1.0, Gameli 2.0 and The Social
Beaponsibilily {iame prijects explored some aspects of the
traditional software engineering team structure. It was
discovered that the way of wsing consullanws Jor the
gxperise needad on other urcas than sollware engineering
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(Lhal is, leaming, pame design’ developrnent and e conent
rea of the game) was mod uptimal in the projects.

Ciame design and game development process expertise was
scen, a5 the literature ou the subject uggests [2, 25, 27| as a
erucial factor to the leurming game developinent projecty
and i3 presence on both management and development
level was deen benelicial to the projects. OF the game assct
minlucliom expartise the graphics design cxpertise wuas
deemed the most important, Experiences from the Peatand
Adventore praject would suggest that the graphics desipn
expert does not have to be in a respongible or sctive role
the beginning of Lhe projecl, bul cun insteud be udded to the
production team later in the project.

With learning and content arca cxperts il wius noted that a
more tesponsible and direcl approach wus necded. In
Gameli |0 praject it was noted thal a consullant®s role Tor
these experts was not sufficient. A step was laken in Gumeh
2.0 project fo increase in the responsibilities of learning and
comtent wres experts to that of produncers. This produced
pood  feedback. Similar experiences resulted from the
cxpenimentation of a more flexible team struciure in the
Paatland Adwventore Game project. From the posiiive
experiences on the Peatland Adveniuere Game project il can
he said that the active and responsible rale ol Lhese experts
Is important especially in the pre-production leam.

In addition 1o these fssues, skills und experience ol working
with users ancd sound whderstunding of wser mvolvement
methods manifest az imponam ssues in lesming pame
design. As indicated e by the conunems of he
development tzams and findings from other projects [21],
vapecially the lack of experience of working with children
can present challenges lor the development process,

Davelopment Team Structure

In the ligli of the hleralume analysis provided earlier and the
praject experiences the lollowing s proposed for the
general structuce ol a learming pame development tzam {Fig.
3

The development feam  consists of managemenl, pre-
production,  production  and  design  parner sk
Management team bas a project manager and reprezentation
from the other feams. Pre-production eam consists of
developers that have expertise on learning, mume’s conicnl
area, game design and soflware  cngineering The
production team congists of the core group ol pre-
mroductiom  team and  additional asset producers  and
developers us ncedad, At least the experts of pame design
and sollware enpgincering from the pre-production team
should ke ineluded i the production team alsa, The design
pawiner lewm comsists of & prodocer that has expertise on
working with users and is responsible for arranging the user
participation in the project and the fotnre users of the
project.
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Figcure 8: Genernal
Team Structure for
Game-Based
Leaming
Fnviramnenls
Develomment
Prujecls,

The incluzion of the design punner wam is imporint
especially al the pre-production swge ol the projocl us
evidenced 10 the experiences Tom both the Gameli 240 and
-Teatland Advenfure projects. The teamn should also siay
active during the later stages of the development as
feedback om the product is important for the quality of the
cnel product.

CONCLUSION

This study wsed our cuse projecls ol digiad lcaming prame
development 1o caarine  Lhe  oplimal  sivuelore amd
cotpodition ol development leams lor louming ppame
development. 11 wag hypothesized that a cadilional sofbasre
engineeting lemn struclore enhanced with consultants with
expertise on leaming, comtent srea and game design and
development  would  he  suitable  for  legming  game
development.

Results indicated this hypothesis as msufficient. 1 was
diseovercd that saried expertise in different disciplines was
necded in different phases of development. For example,
the cxportise of leaming aod content area shonld be mors
introduced in the pre-production. The expertise of zame
desipm was degmed erugial in bath the pre-production and
production leams. B owas also discoversd  that  the
responsibility of thowe experts should he more prominent
thun that of consultants. Tt was alse noted fhat close
inwraviion hetween the developers js crucial especially
during the prepraduction stage of the project in order foun
distribuled cognition about the goals of the project and a
cotmnen ground for implementation of the end produoct.
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Leaming game development process must be  furlher
sindicd rom the viewpoints of important Lasks in the
process und methods that enable heller  eollgboration
betwesn people of dilferent expertise and background, Part
of this research work is further research and refinerment the
team strueture gridelines presentad o this aticle.
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