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Abstract — This article aims to describe contributions thatthe
Ludological Analysis can offer to the development foserious
games. We describe a case study evaluating the cheteristics of
different digital Serious Games for the understandig of the main
elements that make players feel challenged and megted. This
study was conducted based on the application of coepts of
Ludology, seeking to validate the factors associatewith the
liminality, a psychological state in which the plagr feels so
engaged in the gaming experience that focuses, alsh@ntirely, in
the game. After identifying these factors in the gaes analyzed in
the case study, these features are mapped to theeds and
possibilities in the field of education, specificd in the analysis
and planning of digital Serious Games, consideringhat it's
observation may represent improvement in the concejpn and
use of these materials.
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I. INTRODUCTION

playability aspects of the game, contributing théy for better
results from these game initiatives.

We consider the increased interest of users inezifip
educational or Serious Game as relevant, given thist
increase potentializes the involvment and inteoactf those
users with the proposed topic, maximizing the deeér’'s
desired result.

Games and more specifically, the digital ones, ao¢
anymore mere pastime for children and teenagersateua
frequent part of their daily routines [3, 4]. Wencsay that
these youngsters are part of a generation callgithbhatives,
a term coined by Prensky in 2000 [5].

Above all,
coordination, logical and critical thinking, reflex and the
ability to work in groups, among many other aspeats
personal cognition [6, 7].

The importance of games in the current marketéarclin
2010 alone in the USA, digital games generated ntoae
twenty four billion dollars in business. In order danswer the
demand of a growing public there are several tgmesgenres

He IUdOIOgicaI ananIySiS seeks to understand Whl(‘é‘f games, with many different purposes. Among thd‘rﬁre

elements are responsible to make digital gamestateao
different types of gamers and also to create imtliee
mental state defined as liminality [1].

The liminality state is defined as the ideal eigrere reach,
in which the player is so involved in the game eigee that
he develops an almost full attention in the gamd #re
abilities it requires [2]. Applying ludological alyais to
different serious games with wide acceptance inliteeature
we can discover relevant data that can lead usderstand
and identify the elements that induce this limityalstate,
which we call liminoid elements.

These elements can then be applied to create attwaetive
serious and educational games, both in the estlatdt
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are games with three main goals: entertainmentatun and
training [8, 9].

The fact is that even though the games have shovaocial
and cultural value, there are still few studiesgames with
approaches and methodologies that are not derireed dther
areas. For instance, there is the case of narggtolehich is
widely used to analyze aspects of the game’s iaterarrative
[10, 11]. In order to answer this specific demand,999 was
proposed the ludology, a term coined to describevaway to
analyze games [12].

Lodology intends to study games treating them asittique
pieces they are, and its main focus in in the amlpf
gameplay and of the elements in those games thia¢ i
game playing activity so immersive for the gamer.

The digital games called Serious Games have beae mo

used in training, education and instruction situadi[2]. Some
authors, such as Michel and Chen [42], differeati@erious
games from the other based on the presence iothef of a
priority on educational goals over the entertainnaespect.
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One of the important arguments to justify playlBgrious conclusions.
Games is associated with the notion that the enveh that
happens while playing them can help develop a siill Il. CONCEPTSSERIOUSGAMES

cognitive activities related to the subject mattr3]. In this section we will describe the main topics $erious
Nevertheless, not always digital games are developgames, providing an initial description of the gehelements
adequately to the topic [14] or with an adequatgceon onver games and the main characteristics of digitalega
the gameplay elements, often causing those gamles seen It is not easy to define what a game is [16], bseagach
as non immersive or fun by the users. one can understand it differently. For instancethis English
Based on the fact there digital games have a gaantial |anguage we use the word game for the constructianany
to support learning and teaching processes, theviggo gifferent meanings and situations. For instancayritierstand
importance and usage of the Serious Games ingwtias well yoyr jittle game”, “this is a game of thrones”,"®is the single
as the shortage of research on the elements tlesitecr game in which both players can win”.
attractability for the users, this paper intendgtopose a set  Tnhe word game in Portuguese evolved from the word
of contributions that ludological analysis can h&pdevelop | ydus which is Latin means fun, play and not from therkv
Serious Games. In order to achieve this goal, véeri®e a  jocus which is more similar and means to make fun G.[1
case study for the evaluation of the charactesistitdigital Hyjzinga [18] suggests that the game or the acgarhe
Serious Games to understand the main elementsttliénge pjaying precedes the human culture, given thatreesociety
and motivate users. This study was performed wesng basis came, other living beings played for pleasure:
the concepts of Ludology, seeking to validate thetdrs Game is a voluntary activity or occupation, perfecn
associated with liminality. under centain time and spatial frames well defined,
After identifying these factors in the games walgre in according to rules freely accepted but forceablplaga,
the case study, we discuss possible mapping oéthepects that becomes an end in itself and is accompanied by
into the needs and possibilities of analysis arahmihg for feeling of tension and joy and a conscience of gein
Serious Games, given that its observance can miaden t different from ‘daily life’.[18]
better. In a more specific way, this research abvus to The fundamental characteristic of a game is toupeaind
discover the main liminoid elemehtpresent at all different naturally pleasurable. Cailloist [19] points outttfwe only
Serious Games and to point out their value in teext they play if we want and when we want and for how loreywant.
are inserted. In order to achieve that goal, besittee This means that games are a free activity”.
theoretical framework, we performed an analysisaath of the The importantce of games in the formation of the
select games, based on the ludological approachnadytical individual is intriscic because, as Pearce [20]gssts, games
gameplay[1]. In this approach we must play the game undeén general have a strong relationship with simalatiand

study trying to abstract what is not relevant tongplay and
searching during the session to keep the obsenvéditus on
the attributes proposed by Jeggers [15], so thatcee
afterwards analyze them and verify their importafmethe
game in question.

The quest to understand liminoid elements presant
Serious Games is relevant mainly to understand twowse
them correctly in the development of those gamesadso of
other interactive and multimedia products for diffe
contexts, such as educational, entertainment axiding so
that those products achieve greater success wéthditital
native public. The lack of material in this areal dhe growth
of the game market, which present yearly sevemabvative
titles, are also factors that help underline thedntance of this
research.

This paper is organized as follows: in section 2 make
some general considerations about games and dessjects
of Serious Games. In section 3 we detail the casce
associated with gameplay. In section 4 we desagipects of
Game Studies and analyze the relationship betwedecaton
and entertainment in section 5. At last, sectioas® 7 present
respectively the steps followed in the case study tae final

1 Liminoid elements are those elements that comigilfor the gaming
experience to be immersive and end up instigatimgraotivating the gamer.

historically the act of simulating situations isedsas a
contributing factor to help learning. Besides, gameke the
players to make an effort to reach the proposedsg@4].
Learning while playing or simulating is one of tlddest
methods we know, because such method can be obsevea
in young animals that play hide and seek and fitietice
learning and exercising abilities that will be udetb them in
the future.

Kishimoto [16] endorses the importance of gameshi
development of individuals in the educational, p®}ogical,
social and cognitive aspects, when he states thging them
potentializes explration, development and knowlelolgjéding,
for relying on internal motivation, typical of ludiactivities
and inherent to any human being.

Digital games are not seen any more as mere eintedat
software, but as software capable of helping thecatibonal
and psichological development, being capable ofisgras
tools to analyze social relationships and commuicicg22].

his made it important to study the history of élecic games
from the educational, anthropological, scientificand
software industry points of view in order to bettederstand
the phenomenon of their popularity and also whaéxpect
from its future. Besides, we need to explore thesjbe
negative effects in the formation of a person’srabeer, which
can be associated to some of the underlying thé@mssme of
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the games or how they are played.

According to Hjorth [23], digital games are relatedthe
emergence of digital technologies and culture. Agtteonic
game is above all a simulation of situation andistothat
have already been seen in other environment oramdi].
This is true ever since the development of onliness, which

can also be played in physical format, and up te th

development of war games, with soldiers as pildtbattle
robots that existed in fiction books even before ithvention
of the first digital game.

One important object of study and analysis in thesaeof
digital games are the Serious Games, whose mainigoat
entertainment, as usual, but to help the educatidraining on
a specific subject matter. Mann [25] suggests thatious

Fig. 1. Avatar of a player in the game Americatsn.

As described above, in spite of its ability to héheas such

Games can be the solution to training problems gusing training and the search for solution for compiexblems,

computer games in an educational way. On the dihed,
Michael and Chen [42] highlight that the main elaemef
Serious Games are the educational and informatigoals,
even with the consideration that the aspects of &mal
entertainment are important and collaborate in otdehelp
the educational aspect of the Serious Games.

Altough many companies, education centers and tridus
have already benefited from the application of @eiGames,
there is still prejudice against the word “Gamebi fought,
given that many still associate this word only wftim [26].
Another barrier to transpose for the application Safriosu
Games in the formalism that sometimes is not aacivte and
immersive as those developed for entertainmentealdd].
This formalism can be broken with the understandihghe
elements that make those entertaining games céptvéo
users and the application of these elements inSéeous
Games, making them more interesting and effectigs is
the object of study of this research, with theizdtion of an
experiment and analysis of those elements which kel
described in this paper.

According to Elam [27], the military and the medica
emergeny areas were the first to use Serious Gadanesn the
high danger associated with both areas, it becaunessary to
recreate virtual situations that could expressitgedh a
realistic way, in order to train and educate tipeirsonnel in an
environment where mistakes would not be fatal. Acegs
story of Serious Games is the game America’s Arm
presented in Figure 1, which was developed to sitaul
tactical environments where the players need timgoissions
similar to those they would perform in war situaso This
figure shows an action scene where both the plapdr the
environment can be seen. These environments makasible
to users to explore different situations that mayftund in
real environments and stimulate the creation ofypothesis
set and the experimentation of possible reactioms$ the
outcome of each one of those.

Serious Games are sometimes not conveived witadbgquate
attention to elements that are fundamental fosuiscess with
users, like the elements know gameplay which have been
studied in specific approaches likeamestudiesThese two
items are detailed in the next two sections wheee algo
describe elements dEdutainment an important approach to
promote the usage of Serious Games associated with
educational purposes.

. GAMEPLAYAND THE GAMERSWORLD

Games are deeply intertwined with other more trawli
and respected forms of communication such as théesand
music. It is remarkable that dozens of professmrsaich as
programmers, musicians, designers and artistsigze for the
development of the current electronic games, witas¢s can
amount to millions of dollars.

Digital games are not restricted to children’s loedns,
arcade parlouts and lanhouses, but have invaded
conventional spaces, such as the classroom andnhigvated
from the computer screen to other new and multifonael
devices, such as smartphones, interactive TVsaidts.

Prensky [28] points out the growing importance lad tole
of gameplay aspects have in games as motivatiactdrks for
study and development activities. He also recommetud
analize the fast growth of the electronic gamingustry,

es

%specially from the end of the 1990s, because gamgsther

with the development of communication and informati
technologies, have changed deeply the ways we coinata
and socially interact.

Official and non official conventions have arisexdayrown
and in those places gamers meet in order to distggecific
game and also to create jargon that belongs tog#meer
community. Due to the Internet, these words andgds were
spread through a large number of players and trezg walled
by Mayra Gaming Neologismbut the users know them as
1337 or LeetspeaK29]. Roseto [30] proposes that in order to
participate and to be accepted by a playing groop t
individual “[...] must adopt teh behaviour, theitades and
follow the norms instituted by this mini-societyathwas
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formed aroung the gaming, increasing the potentél 5) Emotion: These are the involuntary impulses origida

socialization development”. from game stimuli that induce feelings or lead to
Gameplay, or playability, can de defined as theramtion automatic reactions, such as smiles or frights.

and connection of the player with the game withigaées the 6) Socialization: This is an attribute that can beieatd
user to continue with its rules and elements. Adicay to mainly in online games or those that allow multiple
Newman [31], gameplay is what does not changeengtime players at the same time. The socialization ateibu
when its graphic interface is changed, that isrtihes and the promotes the social factor in the gaming experience
way to play it. For instance, there are many vesiof the allowing the games to appreciate the same game in a
Monopoly board game where the street names anépkae different way, thanks to the relationships estéiglis
changed, but the way to play it remains unchanged. among players.

Gameplay is not the whole game experience, but

what makes it a game and, more specifically, “this” IV. GAMESTUDIEs

game|[31] The social, cultural and economic roles of gameseha

The graphic interface and the story are not partinef
gameplay. Gameplay is the part of the game thatines
absolute user participation, as in a war game, evaérusers

must cooperate with each other respecting the gaies in software developed for the entertainment industryriportant

order to defeat the enemy army. The m-ost 'n,te@St”bieces whose goals can include many aspects suaitersain,
gameplays are those that cause both negative asitivpo train. educate or evena mix of those

consequences. This causes the user to make chbiteare The study of games and the need to understand thei

POt alwaysdau':jomatiglor ObVi(r)]US, and forg:es h::thtok,in,ﬁ‘ function in the formation of the human being isomsolidated
ew seconds (depending on the game) about thenaletivi fact in different areas of knowledge. Neverthelesgst

_take next L32]' A qood g_ameplay occurs whehn t_hegan%itiatives tend to study and analyze games apglyin
IMproves the users co_gnmve Processes, such &en techniques and methodologies that were developedtfeer
thinking, motor coordination and others while faglithe urge fields of study, instead of creating a specific oellogy for
to explore different tactics, in order to evalutdte advantages the investigati,on on games [33]. Given that a gdme

and disadvantages of each o_ne of 'them. . complex product, it is developed with the help fronany
Jeggers.[15] |ntrod'uces SiX attrl'butes for the m_[mn of fields, such as information technology, communaati
gameplya in electronic games which form the fouiodafor psychology, sociology, pedagogy and others. Heihaayst be

the analys_is p.)resen@ed in this paper. Th? "’_‘ttme: analyzed taking into consideration all those fagt@nd not
1) Learning: ldentifyed as how easy it is for the piyo under the scrutiny of a single specific discipljae0].

master the rules, interactions and goals of theeg&nost Those changes made it imperative the creation of ne

games use a learning curve, so that difficultynigeased techniques to evaluate and analyze games. The Gamées
.SlOle, as the player progresses. Others have toetes are the set of disciplines that study digital gantiesir design,
in which they present the rules and tips for a epett rules, players and their role in society and celtdrhe Game
““‘,"’trSta”d'”g of the Qame as .a'whole. . Studies approach may be described and multidiseipli and
Efficiency: A game \_N'th an efficient gameplay isthne dialetic, given that the understanfing comes frasnrecting
that calls the attention of the player right frohe tstart concepts, lines of thought and ideas that already, éout are
anql keeps him captivated until the end. It can dlso separated. Among those disciplines envolved, wenoamtion
deﬂn_ed as the_ correct use of challenges duringyérae, Computer Science, Communication, Design, Cognitive
keepmg them |n'balance. ) Psychology and Sociology. All those disciplinessof§pecific
3) Immgrsmn: Tk_us maybe themos.tl mp",”af?t_ of th%ontributions to areas coonected to game developrrem
highlighted attributes. .'I_'he. stgte of |mmgr5|onoblaved the script and argument conception to the chosaml/aspect
Whef‘ some user's ability is highly required by game, and the implementation resources. The goal of Gstaudes is
makln_g the gamer to concentrgte S0 much that hESfOLio analyze the games using more that a single @iektudy in
less n the real quld than n the game, and Starfider to connect those concepts and achieve a detaded e
perceiving the game in a most refined way, becoralilg generalizable analysis of the game at hand.
to react to actions in the game with quick and amo One of the main objects of research from Game 8tudie
automf'mc reflexes while respon(jlng to stimuli @esthe the elements that make the game addictive andthekplayer
gamein a slower and less attentive way. . to the liminality state, that is, the elements loé game that
4) Motivation: These are t_he chgractenstlcs that md_the require such level of skill from the player that becomes
gamer to perform certain actions and to persishem entirely immersed in them. Those elements are glawwhat

until their fulfillment. In order to achieve highativation, makes the game interactive and unique: the gameptigh is
the game must have a good reward system, instig#ian its main object of study and analysis [34].

player and showing him the relevance of perfornting
tasks.

changed through the years, as well as the gamstigdlWWho
started to invest more in its products. Some ofr tlainch
events even became phenomena in several media.dhmgte

2)
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V. EDUTAINMENT EDUCATION AND
ENTERTRAINMENT

Rapeepisam [35] in his bookA“Model for Personalized
Learning”, states that the terntEdutainmentwas first
described by the Walt Disney Company, in 1948,dscdbe a
series of educational documentaries that were nfeamt the
young viewers (children and teenagers). The termais
contraction of the terms education and entertainmen

Edutainment is the act of concentrated learningtigh
different medias, such as television shows, vide®ga
movies, music and computer softwgge]

Edutainment consists in teching in a funnier, nmayeamic
and interactive way, using the ludic charactersst€ different
types of media and taking the student from his ni@ditional
role of a spectator. The same author states [2f]rnttore and
ore, educators are searching for new teaching igobs based
on edutainment, especially for children and teermg€&he
digital natives have a huge fondness for techngloglyat
makes them appreciate a slide presentation witmations
more than printed material, for instance. He alsesses that
the initial contact of every individual with thegitial world
through effective interactivity happens usuallyotigh games.
Hence, when they are used educationally they terimbtvery
effective. Nevertheless, it is important to pointr dhat using
media with the single goal of offering the studeat
differentiated way to present content may not beugh to
ensure the expected motivation. If the usage afdlvesources
is not associated with the students’ interests @omext, the
motivational effect may not happen.

Hence, we need to create an environment that favine
significative learning process for the student, tirag makes it
possible for the student to engage in functionaharges with
the software. This should not happen through thectiand
explicit offer of knowledge, but by putting emphasin the
discovery and exploration of the subject mattelqvahg for
interaction based on ludicity and increasing thexjnity of
software and student and the learning possibilifes the
latter. This way, we maximize the potential actwrgagement
by the student.

The fact is that the concepto f Edutainment hasnbee

increasingly exploreated by the educational ganveldpment
entities and by researchers in the area of GameieStu
especially to change the stigma that educationalegacannot
be as fun as those that do not have an educapanadse.

VI. CASESTUDY OFLUDOLOGIC ANALYSIS

Ludological analysis has a different approach dentifying
the elements that are responsible for the digitames
attractivity. It is different from other Gameplayatuations
that use resources to follow physical signals [37iJeo
recordings [38] or prioritize aesthetic aspects].[38 this
approach we seek for a subjective identificationhef aspects
associated with gameplay [40, 41, 42]. The casdystue
describe in this paper follows this assumption ahdrefore,
considers that it is adequate to come to conclgsatout the

results obtained with ludological analysis of a Brgeoup of
evaluators, given that the fundamental aspectsidjective.

The methodology adopted in the experiments consibire
steps planned in such a way to promote adequafgoguim
the experimentation and analysis proposed forghjger. The
general steps of the adopted methodology werehdaice of
games to test; 2) identification of evaluators &fprm the
tests; 3) actual execution of the practice sessisitls the
ecaluators and follow up of the results; 4) systeration of
the general impressions we came to.

In step 1 we chose five Serious Games accordintheo
following criteria: they should have different geand reach
different audiences, be convenient to downloadooess and
allow for experimentation of different strategiegldanterfaces.

In order to select the evaluators, which is thes afrstep 2,
we used the criteria of convenience and availgbitid
participate in the experiments, along with the dateation of
a composition of different player profiles (as expéd below)
in order to create a representative group.

Step 3 was conducted according to the analyticalegday
procedure presented by Mayré [1], which consistexecute
game sessions trying to abstract the elementsatkatot part
of the gameplay and trying to keep the focus onpiinent
elements.

Choosing the games
to be tested

R

Identification of assessors
who will perform the tests

N

Realization of practical
sections and result tracking

N

Compilation of the general
impressions obtained

Board1.
methodology.

Step 4 is oriented to collect the answers to tlesgmce of
the six attributes of gameplay analysys [15], whiate
learning, efficiency, immersion, motivation, ematioand
socialization. Afterwards, the analysis of the Hssdound
allowed us to point out thee liminoid elements tid Serious
Games under scrutiny and their importance in theecd they
are in. The fluxogram in Board 1 illustrates theteps.

The games selected were analyzed based on aspéutsro
gameplay, as suggested in the ludological apprcawth,they
represent different types of games (as was our, gdated
above) in order to achieve greater representativithe set of
analyzed material. Next we comment briefly on sarhehe
characteristics of the games we studied, alreadipding in
these comments reports and observations colleatedgdthe

15
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analysis preformed by the games involved in the tes

The first game analyzed is the Realm Priston Twlech is
an online game in theIMORPGstyle (Massively Multiplayer
Online Pole-Playing Gamje which is nowadays played by
more than 585 thousand simultaneous users in fiffereht
servers. A general view of its interface can kensa figure 2.
A very strong element of this game is socializatibacause
Realm Priston Tale is based on the main premiseanfi work
and user collaboration. As we can see in figureakR,
characters have a speech ballon positioned rigbtealtheir
heads. All messages written by a player are alsasto all
other involved players, facilitating the communioatamong
all those involved in the game. Another very impattaspct
of the interface is the help panel located in te& Upper
corner of the screen, whe re a small dragon offiess and

describes the main characteristics of the gamtextnal form,
enabling the learning process. The third game is called Stronghold, a medievaitegy

game in which the player must build an empite ahibaarmy
to defeat his enemy, while worrying about econoasipects of
the state and trying to keep the king’'s populaaithigh levels.
During the game, the player needs to choose homléhis
kingdom, being able to choose high popularity, mgkthe
villagers work more happily but slower or, through
intimidation make them work harder, but with litdathusiasm
and a shorter life span.

This mix of strategy and economy, adding to thek lat
explanatory tutorials and the complex fame intexfemgthens
the learning process, but the huge amount of optiand
available actions favours the immersion of the eepeed
gamer. Figure 4 illustrates a scene of the gameewve can
see the siefe of an enemy castle and also allovetetdify the
priority given by this game to visual elements lo¢ tcurrent
= scene, given that they occupy a large part of telable
ig. 2. Dragon presenting itself and helping user. screen.

Fig. 3. Screen where it is possible to know tlerigrofile.

The second game we studied was Lider 2010, devetbfip
execute inside the browser. This games turns thgeplinto
the leader of a four person team and forces hinméke
decisions on the management of a fictional comparie IT
sector, taking into consideration the charactesstf each
group member.

Its genre is characterized as a combination of Isitiom and
puzzle. The game last about 30 minutes, during hwhie
player has to deal wih delicate situations, corspassure
and crisis and need to understand each membes ¢é&m in
order to achieve the expected results. Each playption
generates an immediate response from each of thm te
members, motivating him to continue the good workt®
improve some specific point. The game interfacequste
functional, showing all the necessary informati@ssimages
and text, which allows for quick learning. Figuresi3ows the
first step of the game, where a textual profileeath of the
fictional team members is shown. This textual infation is
complemented with an avatar that demonstrates swntiee
visual aspects associated with the character, entmrthe
context to the gamer.

Fig. 4. High number of units attacking a castle.
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The fourth game studied, Darfur is Dying, interalgliscuss
the crisis in Darfur, Sudan, and was the recipoérthe Darfur
Digital Activist award in 2006.

Initially, we must choose among eight characterditérent
ages that belong to the same family. This stepbeaseen in
Figure 5, which also highlights the simplicity dfet game
interface.

After the character selection, the player needsetdeve
water for his village, while escaping from membefsthe
militia, in order to use it to cook and for agricuk, ensuring
the survival of everyone until water becomes scagan. If
the player gets caught during his water searchfaimdy will
receive a message informing what may have happenéte
character, and the outcomes are based on theyreélihe
Darfur region.

The game interface is easy to understand and psesdrelp
button with which the player can learn more abdu¢ t
commands available for playing.

Choose a Darfurian to

represent your camp

Fig. 5. Screen for character choice.

In this game there is a strong appeal to the eméitribute,
given that ir presents several aspects of thefithe Sudanese
from Darfur in a very impactful way. Other threepests
present are immersion, because the game is vdigtraad the

uses a formal language and technical jargon in nd#ffgrent
moments, breaking the gamer’s immersion, givenitedarget
audience are the common folk pessoas living in aheas
affected by fllods in the United Kingdom.

After this initial choice of Serious Games to tegg also
defined the main context of each one of those, ingryn
categories such as information and entertainmenhega
educational game or training oriented game. Acoydo the
initial expectation of this work, we also observiwt even
thoug each game has it own liminoid elements omgathiin
different ways, there are those that are presemtligames,
making it clear that the developers are awaresdhiportance.

The choice of evaluators intended to creae a reptatve
set of the different gamers’ profiles. The grouptai players
was made of 70% men and 30% women, and its avergge
was 27 years old. The group was classified intofilps
according to the average number of hours it plagiggtal
games each week and the players’ goals. It was the
composed of professional players (average of 4@shawveek
dedicated to playing and making 20% of the groupgular
players ((average of 18 hours a week dedicatedlaging
different games and making 20% of the group) amsbala
players (average of 10 hours a week dedicated neegand
making 60% of the group). The average session tiared
from 30 to 66 minutes and each session was folloged
monitores by an expert in the development of digjtanes in
order to gather the required data.

Table | summarizes this context, indicating in thest
column the name used in this paper and in the skecolumn
the detailed description of each profile and therage number
of hours dedicated to games, as well the ype ofegathey
played. The third columns indicates the number
participating players in each profile.

of

TABLE |
SUMMARY OF THE PROFILES OF THE ENVOLVED GAMERS

gamer must remain attentive to the presence afilitia men

DESCRIPTION

which can catch him at any time and no forewarniigthe
same time he tries to keep his village alive anerehis

motivation through textual and graphic feedback dach of

his actions. Finally, there is also socializatigriyen that
Darfur is Dying extrapolates the game and triesntike the
gamer contribute to the cause making it availabteugh its

DENOMINATION PERCENTAGE

Professional Weekly dedication of more than 20%
40hs to play specific game

Regulars Average dedication of 18hs to play 20%
several games

Casuals Average envolvement of 10hs a 60%
week to play casually different
games

site different ways to donate money, initiate dstiv

movements at your university campus or even to sand

message to presidents of foreign countries throbgtsite of a
non government organization.

In the last game analyzed, FloodSim, the gamer takst
care of the flood prevention policies in the Unit€ishgdom,
deciding where he will allow houses to be built, iebh
prevention measures the public money will be smentnd
how to keep the public informed. Even though itentle is
relevant and the graphics are quite good, somethimgual
inthis kind of game, the game has a complicategtfiate and

The method chose to evaluate this dataset spedifietthe
players with free observation of the analytical gpiay,
adopted a free adaptation of the Likert scale, wiga widely
used scale in polls. The scale varies from zerad@ur (4),
considering that the value O indicates that the egdmas
nothing of the attribute at hand, the value 1 iaths that the
game has the attribute but is badly developed,vtiae 2
represents a game that presents that attributenonanarked
way, the value 3 indicated that the attribute i#l @eveloped
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in the game and the value 4 indicates that not tiidygame
has a lot of that attribute but also that this isighlight point
of this game.

create serious and educational games with the samersion
appeal present in famous titles.
We believe that this work can support mainly th&oad

Table Il organizes the data collected, summing he tresearch on liminality and ludology, help createnative

impressions of the players envolved in the testhefselected
games. Next, we highlight the relevant aspectsaatgr detail
in order to support the analysis of the results.

TABLE Il
EVALUATION OF THE ELEMENTS PRESENT IN THE FIVE GAMESNDER STUDY.
Heaim Pridon Tale | Lider 2010 | Skonghold |Dertir s Dying |  FlesdSim
Learning 3 4 0 3 2
|Efficiency E E
Immersion 0 3 3 4 2
fiovston] [ | 1]
Emotion a 1 2 4 1
Socialization 4 2 4 0

The analysis of Table Il allows us to identify thiue
liminoid elements best developed in the five gameder
scrutiny are efficiency and motivation. In termsedficiency,
we can say that it refers to how much the gamegday keep
the player motivated, making a good use of cha#tenigom
the start. On the other hand, the motivation iatesl basically
to the reward system and the feedback for eacloradlie
player takes.

These results allow us to evaluate which elememtsrest
important, because, as a whole they help to keepg#mer
playing longer, while feeling challenged and matieh and
making it easier for him to achieve the liminalityate. It
should also be noticed that other two elementspegsent in
an expressive way: the easy learning and the inomerthat
should be the main element of a game, given thattite sum
of all other liminoid elements.

VIl. CONCLUSIONS

In this paper we described a case study with thed gb
evaluating characteristics of Serious Games usiagoncepts
of Ludology. We presented concepts of digital ggrsesious
games and analyzed and compared definition of austach as
Kishimoto, Huizinga and Caillois. Based on thosémitons
we highlighted the empirical and fundamental aspecésent
in game, according to Mayra [1].

The constant use and increase of this area istariest to
the important of researched to understand its eguidin
context. This means understanding and studyingepsayheir
conventions, preferences, many different game gearal,
above all, identifying which elements make digigaimes so
immersive and attractive, so that we can use thtements in
different games and achieve the same results tha achieve
by those serious games.

The identification of the main liminoid elementsepent in
games that are widely accepted and the understadihow
they work allow those aspects to be recreated megaof
different genres and applications. This way, we kél able to

approach that belongs to the Field of digital games

It is a known fact that there is a growing adoptdrserious
Games and also its clearer importance as an eleatdatto
fulfill needs in several areas such as activiti€draining and
capacitation. Nevertheless, the project and thegdexf those
games must follow patterns and guidelines thatcarelucive
to fulfilling expectations in both attractivity anchmersion. In
this context, we identify in the studies suggestad the
Ludologic approach a framework that can help suptiarse
activities in a way that is integrated to the garoetext itself,
considering all its peculiarities and needs. Theecatudy
presented here allows for the collection of evidsni this
matter through the identification of the presence dhe
importance of the liminoid elements in the perfodnbests.

Future works must contemplate some aspects such as

increasing the number of evaluations with different
populations and different game selection, in otdeimprove
the findings and provide a statistically solid esion.
Another important point for future works is the quementary
analysis of several other aspects of Serious Gémagsnd he
rule system and the interface used to interact thitke games,
in order to verify the possibilities of additionaspect to be
predominant or even relevant in achieving good Iteswith
the players.
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