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Abstract. This paper presents a platform for mobile educaligames, named "Quest for Knowledge." The
platform allows for creation of interactive educatil games that include a multimedia content (vidaaio,
documents, maps) and playing of games outsiderolass. Students access the games using personplitenn
and mobile terminals (phones, PDAs). The usual gseeearios include team-based solving of speafi&d and
missions. The games are remotely monitored and gealay the teacher who interacts with teams, divets and
guidance which lead to the final result. The conadplevelopment and playing of mobile educatiogeaines has
been developed under the project eMAPPS, 6 EU RrankeProgramme and tested in groups of more thdh 20
students and teachers in Slovenia and other Eunopaantries. The evaluation of games played in i@ has
indicated a very strong acceptance of the conespgcially by elementary-school children.
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Platforma za izobraZzevanje skozi igranje mobilnih ger - opis in evalvacija

Povz.et.ek.\/. prispevku jg prgdstavljgna platforma za izvedba@onnected and mobile. Participation in virtual
mobilnih  izobrazevalnih iger, imenovana "Quest forcommunities and the tendency to explore them seems
knowledge”. Platforma omoga izdelavo interaktivnih qyite natural to modern students, as they have magv
izobrazevalnih iger, ki vkljtujejo multimedijske vsebine using Internet and mobile devices, through whiogyth
(video, avdio, dokumenti, zemljevidi) in igranjeeigudi zunaj e . L

ucilnic. Ucenci dostopajo do iger prek osebnibiiaalnikov in gﬂgCIF;?:sa'i? i:gﬁﬁgjmiorgglglizt:ggSsi?iggelgtz;{r:h

mobilnih terminalov (telefoni, dlamiki). Obicajni scenariji i .
igre vkljucujejo timsko regevanje posameznih nalog in misijar€ fonder of multimedia and other Internet contah

Igre na daljavo spremlja in upravijaitelj, ki komunicira z Of traditional text books. Modern technology rejers

ekipami, daje namige in navodila, ki vodijo do knega a way of life to them, rather than separate adtiwit

rezultata. Koncept razvoja in igranja mobilnih irmievalnih - which can be used for work and learning [1, 2, 3].

iger je bil razvit v okviru projekta eMAPPS, 6. dkv

program EU, in pre_izvlgué_en v skupinah, ki so vidjuale vé& The described characteristics of the contemporary

l(;(r)itazv%?]Stllé(\j/glr\]/t;)(\:/ijg]oiléeelg’e\ilz\[;e?jg)r:liinIglg]vg:]l}}?lrllaeil\gogzll((l)h students require changes and adoption of innovative

dobro sprejetje koncepta platforme, zlasti pri esmdolskih methods .Of teaching  and . learning. Or!e. possible

otrocih. approach is based on learning through digital games
(Game-Based Learning - GBL). By adding a mobility

Klju éne besede:ucenje na podlagi mobilnih iger, e¢enje, component, we are moving into the field of mobile

Quest for knowledge, multimedija educational games (Game Based Mobile Learning -
GBML).
1 Introduction In the past 25 years, a number of sociological,

ducational and technological research initiatikase
een undertaken, related to the usage of ICT-stggbor
ames in education [1, 2, 4]. Analysis and reporis

Rapid development and introduction of advance
broadband access technologies, multimedia and eob
telecommunications services, are influencing th ese initiatives have discussed the positive impac
characteristics of contemporary students. These@ne the educational process with enthusiasm, but the
mostly information-literate people, which are alsay p 4 qtice has shown that commercial providers of-ICT
supported games do not exploit their full potentintl
were mostly not very successful in the educational
market. These research projects and analysis kavi® |
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a variety of guidelines aimed at a better integratbf However, most concerns can be overcome with the use
the educational content in ICT-based games — the. GBof appropriate technologies for the development of
For the topic of this paper one of the guideliresdry educational games, the concept of game structule an
important; namely the advocation of the active role the introduction of mobility. Mobility allows
students in the educational process. Unlike thparticipants to play educational games anywhess, ial
traditional education process, which is mostly pass the real world (and not only in the virtual worldrge)
(frontal lectures), the educational content in GBL with the help of mobile terminals. By moving from
presented in the form of game requirements. Itirequ classrooms into real space, the participants dspend
constant interaction and immersion of participant& too much time in front of their computers and aotéea
virtual game world that is changing during the jilgy to combine information from digital and real world.

time and requires response activities of the ppeit. The tendency towards optimal experience during
The advantage of this method of teaching is verfeducational) game playing, brings us to a number o
simple: learning through cognitive activities thatjuire important game components, also called “flow” [6]:

active research, analysis, interpretation of events - Clear goals and immediate feedback
problem solving, and often even physical activitjie - Personal skills well suited to given challenges
added value of teaching does not come from the game - Merger of action and awareness

itself, but from a creative combination of the - Concentration on the task

Sense of control
Loss of self-consciousness

educational content (educational media) and active
involvement of participants in a meaningful progess
which results in active knowledge acquisition.

This paper describes a concept, technologic. The relevance of these ideas to game design is tha
overview and evaluation of an award-winning platior these components of flow are the basic compondrds o
named Quest for Knowledge (QFK), developed withiigood game. Process-intensive educational games are
the 6FP EU project called eMAPPS (028051) [5]. QFtable to facilitate learning both because they eadhgir
supports the game-based mobile learning (GBMLplayers in intrinsically motivating activities ahecause
concept, and enables an advanced and efficientdfpethe process of interacting with a game world lets
education. player to internalise the game world's rules. Syaimes

Section 2 includes a discussion about generare enjoyable to play so long as they present ldngep
premises of game-based learning, followed by with clear and desirable goals, they are interactiad
presentation of the QFK platform in Section 3. Thimmersive, their educational content is integratetthin
platform presentation includes a functional dediip their structure, provide a challenge to both begign
game-play description as well as a short technicand experts and create such learning situationghwh
description. Section 4 presents an evaluation based motivates students to persist far in excess of any
real life testing of the platform, while Section 5externally imposed requirements [6, 7]. These
concludes with a discussion. guidelines were followed during creation of the QFK

requirements.

2 Learning and games

Having described the unambiguous benefits of GBé, W3 QFK platform

should note that experts in the field of educationdn order to better understand the opportunitiegrefd
games have also indicated concerns that preveidex w by the QFK platform, this section describes thecemh
deployment of such teaching methods. Some teachensd structure of the QFK educational games, foltbwe
perceive the process of playing as a frivolousvdgti by a typical game-play procedure and a short teethni
At the same time there is the problem of playerdescription. The fundamental premise at the time of
spending too much time in front of computer screéms development was that the platform should suppoyt an
addition, there is the concern of too heavy imneoersif type of game, regardless of the educational cordent
players and losing of touch with reality, which maytopics it may cover.

happen during game playing. Finally, the developmen

of digital games is complicated frqm both the tecah 3 1 QFK functional description

as well as the conceptual standpoint. An averageafs ] N o
the technology (eg. a teacher) can not developtatigi Basic entities of each game are the so-called amssi
games, because the development requires a lot &td tasks. Each game consists of one or more msssio
programming, creativity and experience in the fiefd Which are further composed of one or more taske. Th
play. Those concerns are among the main reasons finplest game would contain one mission with orsé ta

the slow introduction of educational games in thd it, but typical educational games that were digved
regular educational process. within the platform, contain one to five missiomsch
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containing three or more tasks. An example of roissi

. o Blaiisgtn
and tasks is shown in Figure 1. BROWSE FLEREF
MISSION: Odresitev Mission brigfing
GAME PLAYING MODE o;’u‘_ Imel sem 50 SIT & B
Quest For Knowledge ‘ws:u;s&.;g-!s deletz ack ik task b |
Description: Sa_m po parku se sp[eha_]am_.. in s& abrnem prot ]_ugu. oh, Task location:
Mo clnon Souma cllo R ssasur 4o
sk s s a
Order No: - E
Tek na dolge proge ¢ | MISSION 1 of 1 | SCORE: 5 i@ .j
MISSION STATUS: Playing
i

Session briefing: Tecite, tecite, da do konca pridste in s poveselite! &

|

=

1. Task - Balustrada [_Finistep ] "

2. Task - Krog ali polkrog je zdaj vprasanje [ _FiniseD | ramae ramnue — .

3. Task - Moje sozalje CEEIZEAD ) . . L

4. Task- Vsiza enega, eden za vse CLENEED Figure 2: Visual layout of a task. It contains sktdescription,

R —— GPS coordinates as a link to a map and relatedimedta
AT objects (images, videos).

Figure 1: Visual layout of a game mission in a Qf#me : Slika 2: Grafétna podoba naloge: Vsebuje tekstovni opis
Below is a list of tasks and their statuses, onrihlet-nand naloge, koordinate GPS s povezavo na zemljevid ter
side are chat messages.. pripadaj@ée multimedijske objekte (slike, video).

Slika 1: Graféna podoba misije v igri QFK: Spodaj je seznam
nalog, na desni strani so kratka sgiieo(chat) 3.2 QFKgame play

To understand the procedure of game play we should

Atask is the bladsw entity of e‘;Ch game. In eSSENC (ot hresent the roles of the participants. Thenethree
contains a textual description and one or Moretes  jige rant roles in the QFK mobile educational games
that players must solve and answer. Additionai Game master

instructions and tips are presented by means efated

. . . . ) Game base
multimedia content (images, video, audio, docunments

S : X Game avatars

or location information - GPS coordinates, addedto
task by the author of the game. Appearance of @dlp
task in the user interface is presented in Figure 2

All multimedia content used in game tasks
automatically stored in the platform repository arah
be searched, browsed and accessed during theocre
of new games or modifications of the existing orlas.
addition, all the content is described using theM_O
(Learning Object Model) standard [8] and can b
exchanged between repositories supporting this-stiat
the-art standard for educational content. The @iatf
also allows for creation of interactive maps, pntisg

The game master is usually the person who is the
. author of the game (e.g. a teacher) and knowsaheeg
"vest. Alternatively, the game master can be anydme
is qualified to conduct mobile educational gamed an
4has detailed instructions on how to run and end the
game. Tasks of the game master are mainly control,
support and checking of the results submitted kg th
playing teams during the game. The game master
communicates with players through chat and is
informed by the system of any incoming results,tcha

X ! . messages or uploaded content. Tasks are marked as
geographlcal Iocat|0n§, which are reIgv_ant forghene completed by the game master and players can be
and its tasks and which should be visited durinm@a - qed extra points for task completion

play. Players are divided into teams. Each team has two

Individual games stored in the platform are calle .
ame tem Iatgs This concept is important becthese groups: the game base and game avatars. The game
9 plates. P P ' base are one or more players who play the game usin

platform supports numerous occurrences of playing personal computers in the classroom, while game
ea_lch game, during which the content of the playede 5, 4tars consist of one or more players playinggtmae
mlght_ (_:hange (add_ed T““'“med'a content, addéysige the classroom using one or more mobile
descriptions gnd location hints, etc_.). Each oemae of devices, GPS terminals, and other optional equipmen
a game play is called a game session. The QFKopmtf T4 pase group is focused on problem solving (oispa
Saves Every game Session and its structure for Iaof it) with the help of online resources and thédguce
analysis  of the results and overview of conteryng feedback of avatars outside the classroom.afsjat
generated dur_mg the game. The templates '€MZ5n the other hand, provide field information andada
unchanged during game play. relevant to problem solving. In some sense they
represent the eyes of the team. Their task is tohnfar
hints and signs, take photos, video and audio e
upload them to the platform as a solution to thek t@r
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as a hint for the base group. Base and avatar iglafe chat rooms, status updates and event handling glurin
the same team communicate through chat; all messaglee game.
are also visible to the game master. Games can als
@nclude other elements, avatars can search forigalys 4 Platform evaluation and results
items, talk to people, or in any other way addries
given problem. Mobile user interface of the QFKDuring the final stages of the project, the platiovas
platform, used by avatars, is presented in Figure 3 first tested and evaluated by a group of interngkets,
trying to identify design flaws, bugs or any other
problems that may occur during the platform usage.
Some issues were identified and the platform was
updated and optimised. As we wanted to evaluate it
real-life scenarios, we organised four separatatsvia
2009 with different age groups and asked them to
Descoten Sk stk s s perf_orm one or more (_educational games. The technica
plii i equipment used consisted of MS windows-based PCs
b | and two types of mobile phones: Sony-Ericcsson Pli
e i and Nokia N95. The educational games that were
played were devised and developed by leading mesmber
of the playing groups (teachers, team-building éza)
who had some initial support by the platform
development team. Games scenarios included taaks th
needed to be performed in a city (Ljubljana or Mar)
Figure 3: Visual layout of a task on a mobile devigt Within a3 kmradius from the base. At the begignall
contains a task description and related multimestiects game participants were given a 5 min demonstration
(images, videos). the system and some instructions. The instructicere
Slika 3: Graféni izgled naloge na mobilnem terminalu: oY general and related only to the system

Vsebuje tekstovni opis naloge, ter pripadajonultimedijske functionality, \_NIthOUt any II‘PS_’[I’UC'[IOI‘IS concerninge
objekte (slike, video). game scenarios. The participants were also able to

tryout some basic operations (open a task, open a
mission, send a chat message, upload a resultyebefo

P1011036.a

3.3 QFK technical description they started playing the games. Table 1 shows some
The QFK platform is a web-based application runningg;gdfads about the evaluation groups and games

in browsers. The reason for the web-based solution
the requirement for the functional usage on a large

number of operating systems and devices. _ 4 . c
The platform is supported by a number of brow$ikes = 23 © % © g 2 g 2 w
Mozilla Firefox 2+ or Internet Explorer 6+. The nileb °E 235 L EZ g cF 2
platforms that are currently supported (tested and © = o <8 23 ©93<
verified) are the ones using Symbian operatingesyst ©
with the Opera Web browser Kit. In practice thisame Elementary
Nokia S60 versions (N70+ N90+), Sony Ericsson P1li 1 school 11-12 2 4
and the like. In addition, the system is also ragnbn (Ljubljana)
the Android mobile platform (version 2.2). QFK is
currently being tested on a number of mobile teatsin Elementary
from other manufacturers, which will be fully supisa 2 l\ichgm 10 4 5
in the future. (Maribor)
Secondary

The QFK platform is implemented based on open- 3 school 16-19 3 6
source software. It is using an Apache server piogi (Ljubljana)
the PHP functionality and access to the MySQL Company
database. The database contains information alseus u team-building
and their status, game templates, game sessions and 4 environment 2620 2 4
multimedia repository modules. Graphical (Ljubljana)
representation is implemented by means of XSl

templates and XSL transformations. The client sidgaple 1: Evaluation groups description
functionality is supported through Ajax, JQuery and hela 1: Obis skupin. ki deloval iaci
JScript scripting technologies. Those are requierd ! 20€la 1: Opis skupin, ki so sodelovale v evaluacij
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The evaluation results are given in the form ofrfou  Additional observations obtained during game play

evaluation criteria, with ratings given on the Likecale and evaluations were very interesting:

(1-very poor, 2-poor, 3—neutral, 4-good, 5-verydjoo  In group no.1 the children’s knowledge about thenga

The evaluation criteria used are explained belosvtae topic was tested by their teachers and the results,

summary is presented in Table 2. according to the teachers, were high above the
expectations. Moreover, the children demonstrated

« User interface intuitivity Describes the some organisational skills as they distributed sask
difficulty of finding any target functionality within teams in order to complete the game.
without instructions. Recognition is favouredIn group no.2, which had the most teams playinthat
instead of recall, consistency of menus irsame time, some drawbacks of the team-progress
different screens is required. monitoring system became obvious, as teachers faund

difficult to monitor four teams at the same time.

« User control and freedom Difficulty of In group no.3 the educational games were accepittd w
moving between different elements (tasksgreat enthusiasm, despite the duration of the g@ne
missions, chat) without much effort or withouthours). As their games included task solving inaega
being interrupted/redirected by the system. Theith weak GPS reception, they had to resort to rothe
possibility of easily reversing actions, visibility means, such as the use of standard maps, which,
of occurring events during game play. according to players, further increased their naion.

Group no.4 was the least enthusiastic about theegam

«  System reliability/responsivenedsuration of they expected better user experience. Most of
timeouts during actions, system errors an@omplaints were related to the number and sizetdm
failures. icons on the mobile-device screen and consequently

need to scroll up and down (too many small icongon

«  General impression and usabilitEvaluation Single screen). They also expected more visuasclu

of the platform concept, immersiveness duringabOUt incoming events and notifications given te th
game play, suitability for different fields of 9ame master. Nevertheless, the general impressisn w

use. positive.

The evaluation results are given for each of th§ Discussion and conclusions

evaluation groups and represent average valuen biye ) ] . .

the teams. Each of the playing teams evaluated tThe evaluation performed in real life scenariosveu
platform using the evaluation criteria. As the exasion that the platform has a lot of potential and thatsi
groups number 1 and 2 included children fronswtablg for creation and playing of_ very different
elementary schools, they had to be supervised @y theducational games, with many topics and goals.
teachers during game play. The evaluation was adaptHowever, some flaws and problems like small icons,
to their age level and was performed in the form ¢scrolling issues and lack of visual clues were fified

discussion about the platform and its charactesisti@nd these should be taken care of. Interestingbyigim,
with children and their teachers. most of the complaints came from the group with the

oldest users. One reason for this might be theydesi

the mobile phone user interface, which is targeting
elementary-school children. The action buttons and
icons are indeed relatively small and thus easier t
access with small fingers on touch screen devices.
Furthermore, the monitoring of the team progresdae

to be improved as the game masters need a better
overview of incoming events such as chat messages,
solutions given by teams and uploaded content. One
possibility would be inclusion of pop-up menus, @i
were excluded in the early stages of design fand&o
intrusive. Reliability and performance of the pdath
should also be optimised. Finally, the platform o
should be extended over a larger number of mobile
devices. The good news concerning this issue iatte
Table 2: Evaluation results that the next generation devices already suppa@t th
technologies required by the platform (AJAX, JQuery
etc.).

User control and
Reliability and
responsiveness
General

2 2 2 2| impression

U., ...
o| Intuitivity

4.0 3.25
5.0 4.0
3.0 2.5 3.0

& w N | Group number
W W w
N oo

Tabela 2: Rezultati evaluacije
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An interesting project would be creation of edumadil [91 Gesellschaft fur Padagogik und Information e.V.
games for the university-level students. Due to the gtctgé/évsv‘\e/\éwA%p|-onIme.de/front content.php (ast
. . gust 2010).

nature of the platform, which enables outdoor leayn
and activities, the most suitable educational ®pi
would probably be the ones involving location-base
topics and might be more suitable for the soci@rses
curriculum.

The platform QFK was presented at the EDUC

atevZz Poganik graduated in 1997 and defended his
h. D. thesis in 2004 in the field of telecommutima
and informatics at the University of Ljubljana. His
esearch and scientific work is focused on devekum

2008 conference, where it raised a lot of interstear f interactive multimedia services for differentvies

later it was awarded the ComeniusEduMedia 200\@9'[h a special emphasis on developmgnt pf systems f
award [9], given to educational products based han tuser-adapted content choice (personalization).ly de

ICT technology. has been involved in development of interactive

The orimar oal of the platform and aame services on all devices in the fields of e-learnargl
P 'y goal e b 9 IPTV systems using different interaction modalities
developped within this project was to create al atev? Poganik has participated in numerous

elrgnggmsnt Ctrréitti:VIIIanmge:gi goci)i;?ages/\llj g;f;cean uropean projects in the field of interactive digit
play y 9 b ' levision, e-learning, e-tourism and P2P systétasis

Interactive stories that tap Into a broad rang@laf/er also a member of the international organizationHEE
experiences. Understanding how learning occurs
through game play, examir)ing h.OW game play can ICfﬁnie Gunareceived his B.Sc. and M.Sc. degrees from
useq o support I.ear.nmg In form"?" learningy o Faculty of Electrical Engineering, University o
environments, and designing games explicitly tpsup | ; piana ‘in 2002 and 2005, respectively. He is
Iearn?ng are the areas that educational research rrently,with the Laboratory fo,r Telecommunicason
contribute to game studies. as an assistant and researcher. His researcbefoomn

IP multimedia services, human-computer interaction,
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