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Abstract—Educational video games constitute some of the nmai  whether a game provides the necessary level ofafuch
edutainment applications currently on the market. Hbwever, motivation?
the development of video games as educational todks very We believe this last question depends largely am th
dlffICU|t. due to their multld|§C|pI|nary nature (fu n and property of playability, which assesses and measure
education). Player Experience is a good measure thfe level of  indirectly how much fun the game is and how much it
fun and education presented to players and determés, 0 attracts and captivates the player. To assesseti bf
some extent,‘ the success of an educational videonrga This playability, we must analyze the experience obthibg a
paper examines the importance of the role of Player paver in an EVG. However, is the current structafe
Experience in motivating and enhancing the conceptof o vapility in video games sufficient to analyzee tRX in
learning through play, and highlights the role of Elucational EVGs? Is it necessary to qualify this structurethia paper
Playability attributes as suitable and effective tols to analyze ) . . -

we answer these questions using a theoretical apipro

and measure the experience obtained by a player dag a ) > o L
game. The paper also discusses the role of a baledc We aim to present educational playability (playi@pin

Educational Video Game that provides a good level fo EVGS) @s a synthesis of all the playability studieslyzed
motivation and engagement in order to improve playe throughout this work, and analyze the PX in ordesittain a

experience. measure of the fun and education experienced blayemp
with an EVG.
Keywords- Playability; Player Experience; Educational Video The subject of this paper overlaps many currgrit$oin
Game. the games world, such as: User Experience, Videmeza
Education and Human Computer Interaction.
. INTRODUCTION Following this introduction, in Section 2, we dissu

) ) some studies of EVGs, present the characterisfi€&sVés,
_ Videogames are complex environments that offer theg analyze the attributes of a balanced EVG. ktide 3
kind of entertainment and challenges that appealato \ye present an analysis of the PX, a definition dfi@tional

growing number of people. The objective of videogarms  pjayability, the attributes and facets which chemrze and
to engage players in a fun activity which providesraction measure PX in EVGs, and define the correlation betw

from their daily lives, and which captures theteation for  pavapility attributes. Finally, we present our clusions in
hours. We define Educational Video Games (EVG)idso/  ggction 4. followed by our references.

games with special characteristics to teach, buaild
strengthen skills while the player has fun. Theicus on . EDUCATIONAL VIDEO GAMES
motivation, curiosity, emotion, socialization, eménment
and education distinguishes them from other tydedd®zo
games. Play is fun, and information that is learirechn
enjoyable way is less likely to be forgotten [23].very
important aspect of the success of an EVG is howhniu
motivates players, as motivation guides learnintiviies
during playing time. The inclusion of educationantent
often leads to a loss of the game's entertainn@oeywhich
decreases its efficiency as an educational togl [33

In this paper, we examine the problem that many EVG
do not provide motivation to play, and thus do imgprove
the Player Experience PX (user experience in aoviene).
However, do all EVGs demonstrate this problem? Wher
exactly does the problem lie? How can we detecthitiat
does player motivation depend on? How can we déterm

Many researchers have discussed the use of videesga
as useful educational tools to improve learning and
performance. This is due to the many benefits vigames
have with regard to the attention and motivatiorplafyers,
leading to greater academic success, better cogrskills,
and improved concentration. Entertainment is used i
combination with education in order to create aivating
and successful environment for learning. [1] [24].

Gee [9] emphasizes the use of games as a medium to
promote experiential learning. Gee discusses the
opportunities that video games provide for simudtars
learning, by presenting three components for addaening:
“experiencing the world in new ways, forming new
affiliations, and preparation for future learningHe asserts
that video games teach very effectively through an
environment that is demanding yet attractive, drat they
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help keep a player positively engaged and motivated
continue learning.
history [19][34]; several attempts have been made t
incorporate education into video games, such as
Edutainment, Serious Games and Commercial offtied-s
(COTS) [8][26], which effectively created games as
teaching tool specifically in the domain of compugeience .
Nowadays, there are many EVGs. However, are all
EVGs successful and do they always keep the player
motivated to play? Good EVGs hook their users and

Based on the above works, we here highlight thin ma

The concept of the EVG has raglo characteristics that should be included in EVGs:

Accelerate learning times and focus
reinforcement of players’ skills and experience.
Increase player motivational levels by using
accurate, richly detailed, predictable content.
Increase players’ retention levels.

Make players feel that they are part of a creadive
dynamic community.

Give players great scope for personalization

on

maintain higher levels of motivation for longer. bRotson
[25] highlights the value of educational games iianpoting
traditional literacy skills, including narrativergtture and
creativity, while providing significant benefits irerms of
motivation, team work and self esteem. Moreoveg th
positive experience felt from self-initiated acties can lead
to a greater sense of self-efficacy, which in tincreases a
student's motivation to learn.

A. Characterization of Educational Video Games

EVGs are a combination of playing and learning,
however, it can be difficult to give a precise d#fon of an
EVG since there are many kinds, all very differeatn one
another (simulator, social game, etc.). Not only its
necessary to identify the features that make EVierent
from other videogames, but a structure capablecloieging
the objectives of EVGs is also required. There saeeral
works in the literature that incorporate new feasurfor
building playful and attractive EVGs. Many reseamshfind
that motivation to play is a very important featofeEVGs,
based on game rules, goals, and rewards. They ahgitie
competence, autonomy, and relatedness are fadmats t
affect motivation [5]. Dicky and Waraich [6][30] rmdy
focus on the game narrative. They believe that raatize
context that promoteshallenge, fantasy, and curiositgnd
provides feedback for players is one that promotegsic
motivation to play. Other works provide the soeiapects of
EVGs by developing skills and encouraging collabora
cooperation and communication, so that player
communicate with each other and work together tdeze
common objectives. Bailey [2] suggests communicati@ay
be built or reinforced by video games through tloajpacity
to offer a more social approach to learning anthbotation.

Malone and Lepper [19] identify four key characitcis
which make an EVG enjoyable: challenge, curiositntrol
and fantasy Thiagarajan [28] also presents theoirtig
characteristics: conflict, control, closure, covdrice and
competency. Jenkins [14], identifies several cheréstics of
successful educational games such as: EVGs are todie
specific learning contexts; successful EVGs supptgm
classroom teaching rather than replace it; usiray @s
learning strategy; every element of the game dessgn
meaningful; success is social, rather than indaiduhe
game must be fun. Gee [10] proposes seven feabfirde
videogame design that are important for effectearming:
Interactivity, Customization, Strong identities, We
sequenced problems, A pleasant level of frustratfonycle
of expertise, ‘Deep’ and ‘fair’.
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according to learning style and preferences.

* Present suitable and effective content for playérs
all levels.

« EVG is an active virtual world, which provides an
active support system and feedback and reacts to

players’ actions in a consistent, immediate,
challenging and exciting way.
e Use collaborative learning and improve

collaboration and interactivity among players.
« Transmit different stimuli to activate and engage
players during playing time.
These characteristics represent the importantthaleEVGs
play as interactive tools to motivate, teach antergain
players. Games that do not captivate and engagerplavill
not motivate them to play, meaning that their timik not be
utilized effectively.

B. Balanced EVGs

Balancing fun and engagement with educational ednte
and learning is one of the most important challentjet
EVG designers face.We want the game, as much as
possible, to be time spent learningYou have to take both
engagement and learning into accduf86]. Thus, an EVG
is controlled by its success as a tool to teach eartdrtain.
The success of an EVG is related to a number obrfa¢chat
balance the playful content and educational content

One kind of content should not be given more imguse

ghan the other, since both form the structure efEWG and

ensure its success or failure. Law [17] indicates bne of
the problems of current EVGs is the poor balandevéen
playful and educational activities, or between kemges and
ability. Moreover, the lack of sound instructiorrabdels,
based on pedagogical standards and didactical ntli®
seen as the common weakness of most EVGs, leadliag t
separation of learning from playing. The imbalabeéwveen
EVG components may lead to the failure of an EVG to
achieve its objectives. Other reasons for tharaibf EVGs
can be identified as: uninteresting content, thet fhat
presented contents are not appropriate for the pkid and
knowledge level of players, and game elements adeg
contents are unrelated.

In this work, present new factors which characeetlze
relationship between EVG components, based on the
characteristics previously mentioned:

1) InterdependencyThe success of an EVG depends on
the relationship between educational content arayfuyl
content, and how these contents are presentedutigither
one dominating at different stages It also depeonds
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keeping players interested and motivated
Morenoger notes that the different designs foundhiis
field have aims that seem to be biased towardereitin or

to playor number of tasks completed in each step. “ltiffécdlt to

obtain knowledge about what players did when plgutime
game, and how meeting different game design element

educational content [21]. The proposed content musiffected their experience of interacting with tleeng” [29].

support the achievement of the game objectivesctwhi
means that EVG success is constrained by
interdependence and integrity between playful
educational components during all game steps, dsase
the continuity of the game story and the compliasfogame
contents in terms of the visualization and achiexetof
goals. Prensky states that effective educationalegdesign
must achieve a balance between fun and educatiahats
[23].

2) Continuity and consistencyKeeping the Learning-
Fun Relationship balanced during all game stepa wmay

Thus, to measure the PX, we propose the use oélplay

thattributes and properties that allow us to measdrether a
anglayer is having fun playing an EVG based on thegpratic

and hedonic properties. Playability attributes abtarize PX
by analyzing all aspects of player behavior andirfge
when he or she is playing, An adequate value ajatiility
allows the player to have a more positive game rapee,
resulting in a greater predisposition to assimildbe
educational and playful concepts underlying the @am
dynamics. Accordingly, we need to define the PX and
identify the playability attributes and propertiesthe EVG

that engages players. EVGs that are not engagimg ca&ontextto ensure an optimal PX.

negatively affect players as their time will not b#lized

The Player Experience PX is a simulation of User

effectively. We therefore emphasize that an EVG tmusExperience UX in software application used to panfalaily

contain different goals and objectives (playful
educational) throughout the different levels, anellw
structured and carefully-chosen content during dieeign
step of the game environment. It is necessary twige
appropriate content for the predetermined
objectives and player skillsThe best way to learn is when
the learner is having fun at the same time. Hav¥inmggives
your kid motivation to keep on practicing, whiclthg only
way to learn skills"[37].

3) Completely Newin addition to the previous factors,
the EVG content should be renewed each time thgepla
plays (i.e., use different ways to present the EdBtents),
the game must keep the player immersed and prowede

andtasks. UX is defined as how a person feels whesraoting

with a system in terms of ease of use, percepfitheovalue
of the system, utility, and efficiency in perforrgitasks etc
[27]. PX may be much more extensive than the UX; PX

learnindnelps to improve the player interface design, tneell of

challenges, the pace, game mechanics and game ‘¥ery
can say that PX extends the UX in EVGs, where UX is
focused more on the subjective part of the intevagirocess
and goes beyond the traditional study of skills eaghitive
processes of users and their rational behavior when
interacting with computers [18].

The term PX, based on definitions of user expedenc
[18], refers to “all aspects related to the playleat are

knowledge, experience, etc. This, along with a goodaffected by and interact with the playing enviromtie

realistic presentation of game content, meanstkieaplayer
loses his or her sense of time and place. Mavic@e{38]
provides typing tests with different kinds of pnetsgion
(graphics, sounds, etc.) throughout the game irerotd
capture a player's attention and encourage him esrtb
pass the tests.

These factors indicate that to develop a playabl& E
and improve the overall PX it is important to uredand the
changes that have occurred in the video game steidue
to the merging of educational and fun component® 0 its
effect on the learning progress, we need to chenizaet PX
in EVGs in order to know which elements of the widmme
are helping or hindering its success.

. PLAYABILITY : A MEASURE OF APLAYER EXPERIENCE

IN EDUCATIONAL VIDEO GAMES

Above, we have mentioned the different aspectsvuib &
(hedonics, motivation and the narrative structwieich help
to improve PX by teaching higher order thinkinglisksuch
as strategic thinking, interpretative analysisppgm solving,
plan formulation and execution, adaptation to ragidnge,
and offer opportunities for players to cooperat¢himi the
game and within the larger community through welssénd
online forums [26].

However, measuring experiential dimensions sudhras
motivation and emotion is more elusive than meaguri
traditional performance metrics such as time sjpémfing,
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These aspects represent the different features hef t
interaction process, such as: sensation, feeliagstional
response, assessment, user satisfaction and tlezienqge
obtained throughout the entire playing time [13].pkayer
experiences these aspects positively in a videogaitie
good playability, where the playability attributesnd
properties are measures of PX. Canossa [3] em@saie
emotion and narrative aspects of the game in tb&igd of a
UX. Canossa describes how specific game envirorsraerd
certain game features can offer players persolystssiof
play. To analyze the quality of a video game wetrdiscuss
the non-functional values, which define specifiog@rties of
game and affect its quality [12]. Playability ha=eh studied
from different perspectives and with different albjees
without consensus on its definition or the elemethist
characterize it. In this context, Playability igeam used in
the design and analysis of video games that desctibe
quality of a video game in terms of its rules, nathbs,
goals, and design. It refers to all experiences ghplayer
may feel when interacting with a video game system.
Playability is affected by the quality of the stomg,
responsiveness, pace, control, intensity of intemac
intricacy, and strategy, as well as the degreesalism and
the quality of graphics and sound [32][35].
There are few studies focused on defining Playgbili

formally, the exceptions being the work of Fabicaand
Jarvien[7][15]. However, these do not specificalbfer to
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Playability attributes or the properties which clwderize it.
Jarvinen has defined playability as an evaluatimi which
consists of four components: functional,
audiovisual, and social playability [15]. Fabric&ohas
defined playability in action games as the posgybibf
understanding and controlling gameplay [7].

Playability has been defined athé instantiation of the
general concept of usability when applied to videngs and
it is determined by the possibility of understagdior
controlling the gamepldy[7]. This may be interpreted as
supporting a separation of playability and usapilit we
consider that playability is related only to vidgames,
“capability to provide enjoyment for a player oven a
extended period of timi¢16]. Thus Playability is based on
Usability but, in the context of video games, ittganuch
further. Furthermore, Playability in video games rist
limited to the degree of fun or entertainment eigrered
when playing a game; it also extends the UX charistics
with player dimensions using a broad set of chargstics
such as motivation, pleasure, curiosity, emotiorg aocial
influences that contribute significantly to usetigfaction
with the product

A. Educational Playability

Sanchez [11][12] to achieve the new changes in the
playability structure. We have therefore identifieohd

structural qualified new attributes and properties which aiéable for

defining playability in EVGs.

Fig. 1 shows the educational playability attribudesded
into educational attributes (the newly proposedibaites)
and playful attributes.

B. Educational Playability Attributes

We will now discuss in more detail the new playiapil
attributes for characterizing the educational congmd of
PX (educational attributes), taking into accounte th
educational aspects proposed in this paper. We &lasady
mentioned the effects of the educational conteralbother
playability attributes (playful attributes), andvieapresented
some of the possible ways that each attribute can b
measured. Thus, Educational Playability is charexé by:

1) Satisfaction The gratification or pleasure derived
from playing a complete video game or some aspkdt o
Satisfaction is an attribute with a high degree of
subjectivity. Not only is it difficult to measurbut it also
influences player preferences. Satisfaction isdihko the
degree of balance and harmony in the game. Thiefined
by the following properties: Game Fun, Contents

The main concepts studied in works that focus orDisappointment and Attractiveness. A high degreeadh

playability experiences are: flow [4], immersion 2]2
emotions [20], and fun [31]. Are these aspectsidefit to
characterize playability in EVGs? EVGs are composéd
two dimensions: educational and playful. Thus, &ty in
EVGs is not limited to playful objectives but muake into

one of these properties will lead to an increaselayer
satisfaction.

We can measure this attibute by the percentagamig
objectives discovered and achieved during the ptagime
and by the percentage of useful playing time (arhain

account educational objectives, such as learninglewh time a player feels pleasure while playing ).

having fun, improving the abilities of students $olve
complex problems, reinforcing players' skills antproving
player experience.

2) Learnability: The player’'s capacity to understand and
master the game system and mechanics (objectivlss, r
how to interact with the video game, etc). It h&e t

EVG must maintain fun as a subjective concept andollowing properties: Game Knowledge, Player Skdlame

include educational goals. Thus, Educational Pldiyalin

EVGs is an extension of playability in videogam¥&ge
propose the definition of playability in EVGs to bime set
of properties that describe the PX
environment, whose main goal is to provide fun laadning
in a playable and learnable context during the enfilaying

Difficulty, Player Frustration, Speed of Learninghda
Discovery Techniques. A high level of player knotde
and skills will reduce the degree of learning, andhigh

in the gaminglevel of difficulty and frustration will directly ecrease the

playability of the game. However, rapid presentatiof
game concepts and the ability to discover theseeamuis

time’. Educational Playability describes how to make anwill positively affect the degree of learning. Thastribute

EVG playable and learnable at the same time, aindlitdes
two aspects: learning to play and playing to ledmus, it
contains new characteristics related to the eduralti
component.

Characterizing Educational Playability (i.e.,
playability of the playful and educational contemsEVGs)
requires a specific study related to the diffeasygects of an
EVG (analyzing several EVGs and their charactesyti
Moreover, characterizing Educational Playabilityy gasult
in improved player motivation and satisfaction,
establishment of rules of engagement, the intraoiucof
educational content that is implicit and relevaot the
narrative story line, improved quality of educatiboontent,
the provision of interactive feedback and an emighas the
correctness, accuracy and reality of educationateca.

To characterize Educational Playability we haveduae
tested and verified characterization proposed byzakez
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introduces learning to play, but playing to leasnaiso a
very important characteristic of EVGs. EVGs involee
complex learning process, and the importance sfrtfeans
that we have added a new attribute related to didneh

the aspects of the video game.

To measure Learnability we can use player perfoo@an
and the playing time, which are related to mastetine
game controls and mechnics.

3) Effectiveness: The resources necessary to offer

theplayers a new experience (fun and learning) whileyt

achieve the game’s various objectives and reachHfitiaé
goal. To ensure enjoyment and hide the educational
component in EVGs in a homogeneous way, we must
include elements from a playful point of view. Thisll
reduce the effectiveness of the educational proeesisit
may seem that time is being wasted in playingvaitre in
fact increasing the motivation to learn. Effectiges has the
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following properties: Game Completion and the Suiting  perspective, socialization is the ability to sugpstudents
of Game Resources. An EVG is more effective if thelearning from one another. Socialization relates tle
percentage of Completion and Structuring is high. following properties: Social Perception, Group Aersess,
To measure this attribute we can use the percemthge Personal Implication, the Sharing of Social Resesyc
unachieved objectives, and also analyze the gapeketthe Communication Techniques and Interaction Rules hef t
prior knowledge of the player and the knowledgespréed game. We can use these properties to present new
by the challenges in the game. challenges that help players become immersed initheal
4) Immersion:The capacity of the EVG contents to be game world and feel satisfied with the game dynamia
believable, such that the player becomes direntlglved in  that help create collective emotions among play&tais
the virtual game world. At an educational leveljsth each player is self-stimulated and is encourageathgr
property is used to measure the ability of an E¥@resent players to face and overcome the proposed gamkepbas.
the educational aspects implicitly. It has the daling The Socialization attribute can be measured thraugh
properties: Conscious Awareness, Absorption in gameanalysis of the social elements, rules, effectscharisms,
Game Realism, Control Dexterity and Socio-Culturaland the percentage of objectives that have bedewathin
Proximity with the game. We can keep a player ingeér a group situation.
while playing by focusing on a high degree of these The preceding attributes of Educational Playabitite
properties. used to measure playful aspects, although they beaea
This attribute can be measured by the playing timee  adapted to the special case of EVGs. The followtng
per challenges, the level of player awarenesstlanduality  attributes are used specifically for measuring etspef
of the actions performed. learning and its relationship to the playing praces
5) Motivation: The set of game characteristics that 8) Supportability:we define this as the ability of EVGs
prompt a player to perform specific actions andtioore  to engage and teach players correctly, and enceufam
undertaking them until they are completed. At anto continue learning and achieve the learning dbjes
educational level, motivation to play indirectlyopiuces causing playability as motivational element. Wepase the
positive motivation to learn. It can be defined by:following properties to characterize Supportability

Encouragement Techniques, Curiosity about the game, ga) Embedded learningThis is the capacity of the game
Player Self-Improvement and Diversity of game reees. o implicitly introduce the educational content and
These properties evaluate the player's perseverdace encourage players to learn it while playing. Thisgerty

ovel\r/lcot(netphe gamE challengesc.l ing the educational | aims to ensure that the level of pleasure and fun i
otivation can be measured using the educatio € unaffected by the educational content.

obtained during the game, the time and numbertefrgdts

a player makes in order to overcome a game chal|eamyl b) Interdependence: This refers to the relation

the objectives achieved. (interdependence) between educational content dwed t
6) Emotion: This refers to the player's involuntary game elements, and is related to game activitles|enges

impulses in response to the EVG stimuli that indigeings  and game objects that represent the objectivesipiext to a

or a chain reaction of automatic behaviors. Thecational  player during the game.

content in EVGs may provoke rejection by the player

which reduces the motivation for the player to explthe ; ; ) .
game and thus achieve the educational goBotion relationship between playful and educational caniemvell

contains the following properties: Player Reacti@gme managed, SO that. new elements presented .for boterts
Conduct and Sensory Appeal for game elements. The&§€ compatible with each other. Integrity givesypfa an
properties are able to generate a set of emotionthe !dea of the learning process and how they can weftiee
player during the playing time which are very diffit to ~ Presented game content.
achieve in the real world. . d) Challenges: Refers to the different levels of
‘We can measure this attribute by analyzing thespiea  ifficulty and complexity of challenges, and how sait
gained, and by studying the emotional reaction anghese to learners’ skills, as well as how to reltitese
educational development of the player when facing a challenges to the presented content, so that fiperéence

overcosmin.gllthe _differﬁnt challe}nges. b I is possible. A game with a high degree of compjerity
7) Socialization: The set of game attributes, elements . <cthe player to lose interest.

and resources that promote the social dimensidineofjame
experience in a group scenario. From an educational

c) Integrity: The game must ensure that the
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Figurel. Educational playability Attribute

e) Interaction: This refers to the ability of the game to trying to solve tasks. Error prevention is defineyl the
increase players’ motivation to learn by encourgginem degree to which the educational elements help pageoid
to interact with the educational content througizges and making errors and achieve the content correctlyis Th
multimedia, stimulating them to practice skillspuEnstrate increases a player's efficiency and increases the

their knowledge, discover information, and reinéorc achievement of educational goals. It also redubesldvel
learning. of frustration and encourages players to play bkintathe

This attribute can be measured by determining thgame more acceptable to them.
development of player knowledge and the percentzge d) Recoverability: The degree to which the EVG
educational elements provided in the game, and bgllows players to check the correctness of the emnt
analyzing the percentage of educational goals aetlie provided knowledge and change incorrectly and

9) Educability: We define this attribute as: the unintentionally acquired knowledge and skills. iy
educational characteristics of video games thapeupghe  frequently choose incorrect options or actions aredlikely
user’s ability to be aware, understand and mastening  to find themselves with incorrect knowledge in amestate
goals. We propose the following properties to ctimrize  from which they must recover.
Educability: e) Understanding:The degree to which the player is

a) Learning goal:the degree to which the educationalable to understand the game goals, determine the

content teaches and increases player skills, andlhity to  educational content in the game environment dupiaging
use these skills. This property must motivate tarer to time, and understand the difficulties at each gdewel.
achieve the goals and learning experiences. ThugE\WG  Understanding helps to define the user profile and
that does not improve player knowledge does nothtea determine the required feedback.

players. f) Adaptation: Games must be able to bridge the gap
b) Feedback: Games must present appropriatebetween a player’'s prior knowledge and that whigh i
educative feedback that improves the behavior, ixpee, presented at different game levels, encourage ldneipto
and performance of players based on their progagss use this knowledge to pass each level, and enhtree
whether their decisions have positive or negatiffeces.  player experience in order to achieve the EVG edbjes.
This property aims to help players to be awareraf to  the improvement of user experience and the suecpksyer
achieve the educational content in the shortestiplestime.  has at each game level will enable the player taemo

c) Error prevention:EVGs should ensure that a user‘se‘cﬂ"'CtiVely achieve the target goals.

skills develop correctly, never allowing a player tise
incorrect information during the learning processwien
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g) Accuracy: The degree to which correct and real
content helps players to focus on the content geaiand
obtain new knowledge from the virtual world.

To measure this attribute we can use the amount
assistance (e.g., hints and tutorials) providedugnout the
game and analyze player actions, performance aitid sk
based on the knowledge gained during the game.

C. Correlation among Playability Attributes

6) Emotion: A high level of emotion provides players
with different sensations (e.g., pleasure, boredom,
frustration, challenge) that lead them to interadth

ifferent game elements. This interaction keepstaais a

layer’s motivation to achieve the game objectiveésan
EVG has a high level of emotion the player feelsrano
immersed in the virtual world, which helps to irduze the
educational content implicitty and provides greater
encouragement, motivating the player to overcome a
particular educational challenge.

In this section we examine the correlation among 7) Socialization: An EVG with a high level of

educational playability attributes. For examplegnifattribute
has a positive value, it will generate a positixpegience in
all other attributes. This is due to the fact tthet attributes
are focused within the experience. Thus, the maoudel
present characterizes the player's experience. tByyiag

and analyzing each attribute, the relationship betw
attributes and the effects that attributes havermn another
can be clarified.

1) Satisfaction:This is an indicator of the improvement
in player skills and knowledge, indicating the degrto
which a player is immersed in the learning and iplgy
process. Satisfaction is related to how well gamvinces
the player to learn the content presented durimggdime,
and his or her ability to control and master thostent. If a
player has high level of satisfaction this indicatieat he or
she does not find the educational content diffictdt
achieve.

2) Learnability: A low level of learnability means the

socialization in a multiplayer environment contaimsny
different educational playability attributes such ancrease
the player's ability to achieve the game goals,réase
motivation to play and interact with different game
elements, help to discover the educational cornteplicitly
presented, reduce the need for game feedback,adectee
probability of recoverability, and facilitate a péa’'s
mastering of the learning process.

8) Supportability: A high level of supportability means
that the EVG has managed the balance between @shalat
elements and playful elements perfectly. Thesenefts
transmit different types of emotions that guide ypla
interaction with the game. It also encourages players to
achieve the educational objectives by motivatingnihto
perform specific actions in the virtual game woddd
helping them to complete as much of the game asilges
High supportability involves a high level of sodaition,
because an EVG increases collaboration and intenact

player finds the game mechanics and game rules eagynong players when it helps them to achieve theegam

master. The player therefore plays with high leoél

goals.

satisfaction and is motivated to overcome the game 9) Educability: A low level of Educability relates to

challenges, discover the game objectives and icttevith
educational content.

3) Effectiveness: An EVG has a high level of
effectiveness if the player has discovered andeaeki a
high number of playful and educational goals, whiokans
the player is satisfied playing a game. It alsddatks that
the game has provided the learning mechanism dbyriiec
the virtual game world, meaning that a player resgionly
a low level of educational support to be able tcsteathe
dynamics of the learning process.

4) Immersion: An EVG with a high degree of
immersion means that the player is easily capti/atethe
virtual game world, increasing the success of e and
enhancing a player’s ability to discover and achidhe
educational goals. It also stimulates playersiteract with,
and thus understand, most of the game content.

5) Motivation: A high level of motivation encourages
players to discover new objectives presented ingéume.
This has an important effect on enriching a play/eskills
and knowledge, and indicates how well the game gema
the relationship between different elements ofdhme. A
high level of motivation also refers to effectivechanisms

minimal effort required by players in order to urgtand the
educational content. This means that the game aentr
mechanics and rules are clear enough that the pkame
master them easily, thus ensuring a high level
satisfaction. A low level of Educability helps ptag to
discover the different game resources, and thugsases the
effectiveness of the game. It also helps playerturol all
characteristics of the virtual world, increasingaysr
immersion and motivation. This is due to the ftuat
players do not need to learn how to play and ttave hmore
confidence to face game challenges. The Ilevel
Socialization will be high if the required level Bflucability
is low in a multiplayer game, because the playezsdoot
need to learn the dynamics of a multiplayer game.

of

of

D. Revolution, A Case Study of Educational Attributes

In this section our intention is to analyze theeadyame
on American history “Revolution” [39], by using the
educational playability attributes proposed in tipiaper.
However, the limitation of this work means we vélalyze
the game at the educational level using only thecatibnal
attributes (Supportability, Educability) “Fig.1”.

for supporting players to face and overcome game Revolution is a multi-player game about the Amarica

challenges, and helps to introduce the educatiooatent

Revolution. The game was designed to teach 18ttuigen

during the game without players becoming frustratedsocial and historical events of the USA, with playtaking

(embedded learning).

Copyright (c) IARIA, 2012.  ISBN: 978-1-61208-177-9

roles as farmers, slaves, politicians or merchiaritgy in the
colonial town of Williamsburg.
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1) Supportability: ‘Revolution” the American history is interface, menus, and controls), intrinsic analy@isles,
one of the most captivating educational video game§oals, challenges, rewards) or hedonic analysiotferal,

currently on the market. At each level the gamesgmés
wonderful graphics, music and narration.
storyline draws students in, and players do nosciausly
realize that they are learning a great deal abauerican
history and what colonial life was like in the 1800

Revolution uses the relationship between EVG cadste

to captivate players. As previously mentionedeath level

The gamé

cultural factors). Furthermore, the facets act a®gical
ubdivision of global playability into more specifi
playabilities, which together identify the globdyability of
a videogame. The proposed set of facets is retateitleo
game elements (game core, game engine, and game
interface), and ensures the following video gamgeets:
N aesthetic, interactivity, and social.
If we consider playability at the educational faoétan

it presents different elements of the playful cabte EVG, our analysis wiil show the main purpose of gaene

(narrative, graphics, sound and visual effectsh@bwith the
historical content (Educational Content).

There is a high level of interaction in “Revolutipn
whereby every interaction with a character includes
impressive graphical representation of that pemsarartoon
form. Players have the opportunity to interact weitlaracters
by choosing responses at the bottom of the screen.

2) Educational: “Revolution” incorporates the historical

content into the game play in an embedded way deroto
encourage better retention of the information. WWiven
players click on an object, they are provided viitiportant
historical information and facts.

“Revolution” includes important historic
representing facts that students should learn abmgrican
history. The game encourages students to click haset
terms, read the definitions and “collect” these &stwords”.
In this way, it ensures the quality of the learnimgcess.
“Revolution” helps players to master and understémel
historical content by producing a catalog of adtéssfun to
play titles that give players some sense of theahdtistory
of a given period, not the myths that have devealogreund
them.

Revolution provides players with an experience
history that includes passionate rhetoric and berattle, but
also economic frustration, political indifferencand the
mundane affairs of everyday life.

Revolution does not directly support Recoverabiityd
error prevention, but does so indirectly througbdigack and

terms

to be educational, with all incorporated elememsighed to
promote learning. Grouping all educational aspkxially

in one facet helps to facilitate the analysis & ¢ducational
values presented, and thus facilitate the anafmsisdesign
of EVGs.

The overall Educational Playability of a game comes
from the value of each attribute in the differetdyability
facets presented. It should be adequate enough fhiayer's
experiences and feelings when playing are the fesgible
and the most appropriate to the nature of the gdmis.
therefore necessary to qualify the facets so th&t include
the educational attributes of playability affectingpe
educational component of the PX. The Facets of &itutal
Playability are:

1) Intrinsic Playability: This is the playability inherent
in the nature of the videogame itself and how frissented
to the player. It is related to the rules, objessivpace and
game mechanics.

2) Mechanical Playability:This is related to the quality
of the videogame as a software system. This facet
emphasizes features such as the fluidity of theesethe
ofcorrect lighting, sound, graphics, movements, biefnaof

the game characters and environment.

3) Interactive Playability:We distinguish two types of
interactive playability: educative and playful. ¥a is
associated with the user interface design, the arésins of
content presentation and control systems. Educaitve

the information presented to players during the @am related to the supporting mechanism and managieg th

Revolution does not adapt the presented contemptayer’s
skills; it presents a series of easily understociibas and
events relating to the social, economic, and palitaspects
of daily life.

E. Educational Playability Facets

Educational video game and playability analysis
complex enough to warrant being examined from wbffée
perspectives. Facets of Playability in video gaimege been
proposed in order to facilitate the analyzing pssc§ll].
Each facet allows the identification of the differattributes
and properties of playability that are affectedty different
elements of the video game architecture. This méaiss
possible to manage the process of analysis by daikito
account the different video game elements presentdide
game.

Playability facets offer different ways of analygithe
playability among the various elements of an EVGey
offer the possibility of interactive level analysi@ser

Copyright (c) IARIA, 2012.  ISBN: 978-1-61208-177-9

presentation of educational content.

4) Artistic Playability: This facet relates to the quality of
the artistic and aesthetic rendering of the gameenehts. It
is related to the graphic and visual quality, soefigcts,
story and narrative form and the environment cokateall

isthese elements within the game.

5) Educative playabilityThis is related to the quality of
the educational content that is presented in thmegand
how to execute it. This facet relates to educaticoatent
properties such as correctness and suitabilityhto EVG
objectives, player profile, game reality, and aacy.

6) Intrapersonal Playability or Personal Playability:
This refers to the individual outlook, perceptioasd
feelings that the videogame produces in each playdras
such has a high subjective value.

7) Interpersonal Playability or Social PlayabilityFhis
refers to the feelings and perceptions of userd tla@ group
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awareness that arises when a game is played irowp gr [3]
context, be it in a competitive, cooperative orawbrative
way.

IV. CONCLUSION AND FUTURE WORK 4

EVGs are a pervasive cultural phenomenon. The
inclusion of computer games within formal learniizga
necessity and should be commonplace.

In this paper, we have analyzed the characteristiat
make an EVG useful, in order to analyze its levél o
effectiveness. We have also demonstrated how wieviel
the success of an EVG can be assured, based &aldrece,
Player Experience and Educational Playability, draiving
on our experience in this field to discuss theseetpoints.
We have presented the balance between the edualation
elements and fun elements as one of the most iamgort (8]
aspects of an EVG to affect the PX, and have aadlyhat
this balance should be. We have also examinedithlerele
that PX has in video game development, discussisg i
importance in building successful and effective BVGo  [9]
measure the PX we have used Educational Playability
attributes and properties (playability in EVGs).cAddingly,
we have defined a set of helpful attributes angeries of [10]
Educational Playability that can be used to betteterstand
and analyze the EVG structure.

To facilitate the analysis of Playability, and toagantee
a high level of quality in Educational Playabilitgnd
improve the PX we have intuitively and explicitiyeintified
the Facets of Playability. These facets can sesveaais for
understanding and designing new and better PX deovi
games. They are also helpful in identifying thenwats
needed to achieve good overall Educational Playabit
EVGs by studying every property in each attribute.

We are currently working to present a catalogue of
Design Patterns that includes as many common EV@E3]
problems as possible, and propose a new way of
benchmarking the efficiency of design patterns hglygzing
the role of these patterns to improve and stremgthe PX.

(7]

[11]

[12]

We are also working to propose mechanisms for evialy 4
the PX in EVGs based on the evaluation of Playgbili
Accordingly, we will be working on specific heuitg and
evaluation tools for the field of EVGs. [15]
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