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Abstract—Design techniques can have an important effect on from educational and fun standpoints. Also, usirgigh
how video games teach and players learn. The abilitto  patterns is appropriate as an effective model fpsu the
harness these techniques in the design of educat@nvideo  design and analysis of EVGs so that the video game
game can impact the motivation and engagement of gfing  experience and the efficiency of the learning pseaaay be
and learning by creating more options for players @ connect  improved. Our proposal gathers together what igisiai and
with game content as well as to other players. Thigrticle useful for EVG design (rules, gameplay, PX, et@jf a set
focuses on the design phase of the game developmprdcess  of works that relate to different video game genres

and highlights the role of some techniques that cabe used 0 yieractive systems, hypermedia systems and mudiime
design a successful educational video game (guisgels and systems

design patterns). These techniques provide informemn on Following this introduction, in Section 2, we dissu

good practice and form a basis for evaluating thedicational . S .

: . : some studies of EVGs design; present the diffedesign
d lity, act ful tools for d t . . 90 o
video game quality, acting as useful tools for delapers to technique of EVGs. In Section 3, we present a digfimof

enhance video game playability. To this end, we haypresented , e i, .
a set of guidelines and design patterns in order tprovide an Educational Playability, in addition to presentaralysis of

acceptable level of playability and, in this way, ®etter player ~ the relationship between playability in EVG and the

experiences and learning achievement. presented design techniques (guidelines, desigterpa},
and define the importance of guidelines and degéatern in

Keywords- Playability; Player Experience PX; Educational the design of EVGs. In Section 4, we present otirose

Video Game EVG; Guidelines; Design Pattern. playability guidelines and playability design patke
Finally, we present our conclusions in Sectioroipfved by
I. INTRODUCTION our references.
There has recently been a great deal of interessiimg . EDUCATIONAL VIDEO GAME DESIGN RELATED
and designing games for education, integrating atitre WORK

and game design in order to grabbing the playdteh&on
and maintaining attention over long period of time.
Accordingly, we must understand the structure ohegsand
use this in teaching, and meeting the needs angempla
requirements due to the different profiles of thayprs on
the market. Designing successful Educational ViGemnes
(EVG) requires ensuring their fun and educatiorsgeats
and the different design perspectives (artistidjdusocial,
etc), also, requires design techniques that enshiecBlayer
Experience (PX) improvement and provides an appatepr
level of fantasy, immersion, learning and challetggengage
players. A poorly designed game or a bad choicganfie
elements (story, challenges, puzzles, etc.) mehat the
player spends more time ascertaining how to pla tim
achieving the objectives of the content providgd [3

In this work, we aim to use guidelines and desig
patterns techniques, in addition to take into antadhe
playability concept in EVG due to its capabilitygosure fun
and entertainment of the game, as well as the teffext
playability has on PX, and its role to improve thelity of
game design [33][34]. Using playability and videante
guidelines are useful in order to ensure playeisfsation,
and to ensure the development of an effective E\6&h b

Many researchers have discussed the use of videegga
as useful educational tools to improve learning and
performance, and they have attempted to providetafs
techniques for EVG design. In this section, we pegpsome
researches that have been realized to provide namochsules
during the design process, which can be useful lzasa to
introduce a suitable and a high quality set of gligts and
patterns for the design of EVGs.

Malone and Lepper [68] provided that endogenous
integration of educational content into games eoédn
learner motivation. In a well-developed educatiogame
experience, "some integral relationship [existdjueen the
instructional content and motivational embellishisé&n
Prensky [44] outlined the principles of good ganasidn in
his book, Digital Game-Based Learning. These ppiesi are
"the heart of what makes digital video games sogingand
addictive. Prensky predicts that games will be “mugore
realistic, experiential, and immersive” and inclddere and
better storytelling and characters”. He has arghati video
games can help provide such a context for learritngnsky
highlighted several relevant concepts that charaeteideo
games: rules, goals, outcomes, feedback, competgiory,

2012, © Copyright by authors, Published under agreement with IARIA - www.iaria.org



International Journal on Advances in Intelligent Systems, vol 5 no 3 & 4, year 2012, http://www.iariajournals.org/intelligent_systems/

401

challenge, opposition, problem solving, interactimnd game design patterns that were compiled by analyzin
representation. existing games, explaining the template used fergame
Kasvi [29] listed the seven requirements suggested design patterns that followed, and suggesting mdans
Norman [22] for an effective learning environmentidentifying patterns and applying them to the desif a
(feedback, goals, motivation, challenge, satisbacti game. Church introduced formal abstract design stool
engagement and suitability); Kasvi suggested tbatputer (FADTS) as a way to achieve a shared design voaapul
games fulfill all of the requirements and believkat they [21]. Falstein attempted to find a list of 400 =utbat apply
“satisfy them better than most other learning medit  to game design by including rules that make a ggaale
Rosenzweig and Vanderdonckt presented the benefits [51]. Church and Falstein have proposed the same
using guidelines in HCI [32]. They advised that sistency objectives; to define a way to describe and shameg
be ensured among products and services in orggotide a  design knowledge. In his book “Art of Game Desigh:
better user experience. Guidelines should be niae tne Book of Lenses”, Schell presented a hundred wajsaio at
person’s lightly-considered opinion, but they am nigid game design from a multiplicity of angles [30]. 8t other
standards that can form the basis of a contraet laxvsuit.  books have also been written about game desighdp][
Guidelines are not a comprehensive academic ththatyhas  Kiili [36] considered that the objective of patterwas to
strong predictive value rather they should be pigthee  fulfill the need for a common tool to facilitateetinteraction
[59]. between designers and to develop high quality eutucd
Pivec [43] in the book Guidelines for Game-Basedgames. He defined pattern design in educationalegaim
Learning aimed to help all pedagogues, teacherdramers  this way: Educational game design patterns arefeaml
implement their own ideas in the form of an EVQudeiand  interdependent descriptions of commonly reoccurpagts
Kearney [42] have presented a model for game baseasf the design of an educational game that concewh a
learning, which includes some Game Flow criteriaplayer  optimize gameplay from an educational perspecteiding
enjoyment in games which can be considered guiglelof  on the integration of engagement and learning tibEs
the game design based on the following points: In this section, we have focused on existing gungsl
Concentration, Challenge, Player Skills, Controllead€ and patterns found in the works presented aboveataing
Goals, Feedback, Immersion and Social Interacadilla  systems, EVG requirement, and video game desigy). B
Zea presented a set of guidelines for designiniglolative  analyzing these works we can conclude that gamigrokrs
educational videogames, which facilitate the inooation of to get a ‘good’ EVG design, they need to focus on
collaborative processes into educational videogafb2s playability, internal structures (Game rules, Game
Moreover, various works have presented evaluatioomechanics...), and expected player experience (Homega
heuristics which offer mechanisms to improve the PXevoke emotional-intellectual responses from playgrs
[26][27], and these heuristics can be helpful tddb&VG  Accordingly, educational video game design is suftethe
guidelines. lack of theoretical and methodological norms, dretd is a
As previously mentioned EVG is a play and learnmisunderstanding of the game features that mustdheded
environment, this dual nature of EVGs makes theificdit in games and the teaching methodologies that anpatble
to design and implement. Due to this complex natfre with game playability. In this paper, we will pragea set of
EVGs, it is important to take advantage of whaaligady guidelines and design patterns that take into atdbe need
known about best practices for each EVG compon#iies. to promote and maintain the playability of an EMG puild
have therefore focused on existing guidelines foumd and improve the PX of the game process and faeilittae
similar works such as e-learning and videogamésiiid our  game development process, these guidelines andrimtt
set of guidelines [39][57]. were compiled by analyzing the existing game tegphes to
Also Design patterns in video games have beeniatdp achieve a good EVG design.
discussion for some time now. Using patterns in BVG

allows the integration of educational content aittw game ~ !ll.  PLAYABILITY , GUIDELINES AND DESIGNPATTERNS: A
design ideas, and in this way they help us to lealahe TOOL TO IMPROVE THEPLAYER EXPERIENCE
game challenges and the learning objectives in EViGe EVGs design has been a topic of discussion for some

idea of applying the design patterns approach tmyme time now. The importance of EVGs arises from tlikeifa of
game designs was first described by a practitionthin the  e-learning systems and technology enhanced learning
game industry [8] and an extensive collection haenb process to engage students and keep them motivastady
developed for gameplay design patterns [61]. Ro§5$  [44]. Due to the lake of motivation in e-learningseems
provides a complete guide to video game design i8S  many designers are shifting towards using intevacti
to characters, mechanics, and level design. Chpnmposed  |earning based on games, e.g., Aldrich [13] intaedlimore
tools to help designers understand game designtand interrelated concepts covered by educational sitiouis.
maximize the player's feeling of involvement anifl [gd]. Learning through play is currently an effective and
Bjork and Holopainen [61] defined design pattertheir  attractive educational strategy. Games are furmileg is
book “Patterns in Game Design” as the following:at®  hard, and forcing people to learn in games can thenfun.
design patterns are semiformal interdependent igéiscis | ots of literature exits on why games should bedytapls
of commonly reoccurring parts of the design of engahat  for education, but very little on how to ensuretttiey are.
concern gameplay”. They also presented a largeat@h of  pyring our research we found many EVGs that appleane
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the market before their efficacy had been ensuksd result
numerous games have failed, due to the lack of giasign
methods to convert the objectives of players, eusaand
designers into reality [64], as well as the faettthnalyzing
methods are rarely used discuss the level of piktyam
EVGs in a structured way. Another problem arisesnfthe
fact that an EVG is a combination of fun and lemgniThus,
a good EVG development process requires cooperatidn
synergy between game designers and educators émn twrd
ensure a good player experience [53].

To this end, we have proposed a set of player mzhte
design patterns that support EVG design, i.e., gdesign
that places the player experience first and foréni®grk
and Holopainen [61] have mentioned several poiht t
demonstrate the need for design patterns that ddepend
on a designer's experience: Problem-Solving fom&a
Interaction Design; Inspiration; Creative Design olfo
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The vocabulary of software usability centers on
effectiveness, efficiency, and satisfaction (IS@B21). But
these aspects don't necessarily add up to ‘goodz&due to
the special feature of the experiential dimensgreh as fun,
motivation and emotion “It is difficult to obtainnkwledge
about what players did when playing the game, aod h
meeting different game design elements affectedr the
experience of interacting with the game” [6]. EV&would
be learning environments that are adaptive, saglabbust,
reflexive, and feature modularity, automation aadability
[38]. Thus, we suggested the use of playabilitetgage,
activate and entertain players during the playimg t

Playability in video games is based on usabilityt, goes
much further, it extends the User Experience charatics
with players’ dimension using a broad set of chimréstics
such as motivation, pleasure, curiosity, emotiorg aocial
influences [34]. Thus, Playability isn’t limited the degree

Communicating with peers: Communicating with otherof fun or entertainment experienced when playingaee.

professions.

To this end, we have defined the Educational Pléijaf?]

Based on the above, we present our opinion regardin(Playability of EVG) as “the set of properties thscribe

design patterns and guidelines in video game deBigsign
patterns and guidelines provide many benefits duthme
design of video games:

« Allow new perspectives for both design and

the PX in the gaming environment, which main goavge
fun and learning in playable and learnable contixting the
entire playing time”.

We have previously presented

that educational

analysis, and provide a network of relationsplayability isn’t limited to the fun objectives, balso takes

between different game design concepts.

into account the educational objectives to reirdotbe

« Design patterns are formal tools used for solvingplayer skills and improve his/her current expereefi][3].
known problems, i.e., they function as a designe have presented nine attributes to characteee t

toolbox. Patterns allow different levels of

educational playability:

abstraction in order to address a specific gaméSatisfaction™ The gratification or pleasure deuvfrom
design problem, and offer the best way to solveplaying a complete video game or some aspect of it.
issues related to software development using &atisfaction is an attribute with a high degresudijectivity.

proven solution.

Player Satisfaction can be considered as a measnotem

+ Facilitate the development of highly cohesiveassess EVG as a successful learning system. éfated to
modules, which may be used many times inthe presented content, the used mechanism, eduaiatio

different contexts and applications.

elements design, and game environmental.

« Describe many design decisions that cannot belearnability”: The player's capacity to understarzhd

recorded through the use of primitive methods.
« Patterns have the ability to increase
opportunities for communication and

master the game system and mechanics (objectivks, r

thehow to interact with the video game, etc).
reduce Effectiveness: The resources necessary to offgepdaa new

misunderstandings between educators, designefXPerience (fun and leaming) while they achiewegame’s

and players, leading to
communication between them.

more

e« Allow some aspect of the system structure to

change independently of other aspects.

A. Playability in Educational Video Game

The majority of the presented works in this papscuks
the important role of PX in the structure of vidgeame. The
term PX -based on user experience definitions R28fers
to “all aspects related to the player that arecadid by and
interact with the playing environment”, These aspec
represent pragmatic and hedonic features of theepsoof
interaction such as: sensation, feelings, emotioesphonse,
assessment, user satisfaction and the experieneénedh
during playing time [34]. A video game with good
playability provides a player with positive experges of the
aforementioned aspects.

efficient Various objectives and reach the final goal.

“Immersion”. The capacity of the EVG contents to be
believable, such that the player becomes direntlglved in
the virtual game world. At an educational leveis throperty
is used to measure the ability of an EVG to predbat
educational aspects implicitly.

“Motivation”: The set of game characteristics tpadmpt a
player to perform specific actions and continueeutaking
them until they are completed. At an educationaklle
motivation to play indirectly produces positive ination to
learn.

“Emotion™: This refers to the player’s involuntaiypulses
in response to the EVG stimuli that induce feelingsa
chain reaction of automatic behaviors. The edunatio
content in EVGs may provoke rejection by the playérich
reduces the motivation for the player to exploeedame and
thus achieve the educational goals.
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design. Playability is a property that should hhigh levels
in order to keep the game fun and to maintain tlagep

experience in a group scenario. From an educationahotivated throughout the game. Playability is alitataze

perspective, socialization is the ability to suppstudents
learning from one another.

“Supportability”: we define this as the ability &VGs to

engage and teach players correctly, and encoubhegme to

continue learning and achieve the learning objestzausing
playability as motivational element.

“Educability”: We define this attribute as: the edtional

characteristics of video games that support the sisdility

to be aware, understand and master learning goals.

B. Playability and Design Patternsin Educational Video
Game

property that can be used during both design aatuation
phase; in the design phase, playability can beidered as a
set of guidelines regarding to how to implement the
necessary elements to give birth to a desired acfogame
play or social entertainment. Also, playability dastool to
measure whether player requirements have beenvacdhie
and to determine the playable-learnable aspecgame.

At the same time, Guidelines are a set of rulesd use
during the design stages to increase the qualitythef
generated games, guidelines provide informationgoad
practice and can be used as a basis for meashenguglity
of an EVG. Guidelines facilitate decision making by

The integration of playing and learning is the maindesigners and game developers when creating oig usin

objective of an EVG. In this article, we highliglihe

properties of player experience which result inuecessful
game. Player experience is related to all aspedts
interaction between the video game content andoldnger.

As previously mentioned, the goal is to ensure atinal

player experience while blending educational objestwith

fun challenges. To achieve this, we suggest a fsdesign

patterns based on the playability attributes amhtb reduce
the complexity of EVG design, as well as to help phayer
improve his/her experience during playing time.eattire of
game design patterns is that adding new patteres dot
restrict or specialize the nature of the game, tather

expands it. This is because a pattern describestaipar

aspect of playability and its effects on playeresignce.

different elements in the game. The use of guidslialso
ensures the design success and further developofighe
@ame, to a certain degree.

The complexity of videogame development requires
certain specific guidelines in order to be educetiavithout
loss of playability. Thus, guidelines play a piJotale in
achieving the goals of a game and that they aréuluse
creating a highly playable game design. We can thay
guidelines are, specially, to ensure high levelplafability
in the game. Accordingly, we present a set of dinde that
have been obtained by analyzing the characteristiat a
playable game should have. Based on the above efimed
the guidelines in EVGs as the following: “a colleat of
principles, conventions or directives which deserithe

We thus present a new taxonomy of design patterngducational video game characteristics and are sed

which were compiled by analyzing the existing exjtgame
design patterns and the current problems that ¢6&

designers. Each pattern in our proposed set descalpart
of the possible interaction between a player amdgame.
These patterns are related and when used togéiterate
able to improve player experience and effectivedgotve
EVG problems.
designers with the opportunity to play a powerfolerin
constructing and improving game playability. Desagm be
reactionary, responding only to current conditiamsit can

developers in all stages of game creation”.

D. Guiddines and Design Pattern Importance

Having identified that games exhibit some unique
playability problems, e.g., the lack of a playeterin the
game design or the inability to provide the playdth the

Design patterns provide video gameproposed content, we considered that there wasaa nked

to develop a collection of design patterns and ginids that
specifically addresses playability and player eigrere in
video games. In this work, we emphasize the prigsenf

be visionary, by presenting solutions to problenet y player experience that are necessary to obtainceessful

undefined.

video game, where this experience is related tasgects of

The new set of patterns has been created so that tinteraction between the video game and the player.

following points are considered: appeals to botgnéoon
and emotion; improves upon
experience; fosters creativity and collaboratiortween
designers in order to produce the best player eper
possible; presents a game structure that is alieidge the

Accordingly, the solution should ensure optimal ypla

the player's previousexperience and be able to blend the education&ctbgs

with playful challenges, present the game objestivend
provide interesting choices, immediate support
assistance, and an attractive learning environment.

and

gap between the required experience and the player We consider that the design of EVGs is ideal for

experience; facilitates the evaluation of the eigmee and
the effectiveness of the game. Using design pattehould
increase designers' experience, helping them tertagt
what is meaningful to the end user and how to iteisen
the best possible way.

C. Playability and Guidelines in Educational Video Game

Playability and guidelines are closely related, mehe
playability can play the role of guidelines durittge game

developing design patterns and guidelines becduseable
to:

e Support an innovative approach that effectively
integrates and balances fun challenges with
educational objectives.

e Support the playability attributes and build an
optimal experience by including a game design that
motivates players.
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« Patterns provide a common vocabulary betweemnore motivating and learning will happen almostwiit the
game developers and designers in this rapidlyndividual realizing it" [55]. Thus, appropriate ma goals

expanding field.

keep players immersed, interested and motivatealaying

+ Guide the test and evaluation of the gameand take into accounts the prior skills and expegeof the
experience and the efficiency of the learningplayer. Also, game goals describe how to provideptayer

process.

IV. EDUCATIONAL VIDEO GAME DESIGN

with the possibility to understand and master thmg in a
systematic, creative manner. These goals can lidediinto
two categories as the following:

404

The purpose of the design phase is to give the game a) Playful Goal: presents the general objectives of the
designer the ability to design educational videmgadased EVG in a simple and enjoyable way that can help to
on the generated requirements in the analysis phaseaptivate the players.

understand the lack points and problems of playecghe

problems and do walkthroughs of design concepte Th .

designer can brainstorm the game elements such
motivation and concept; narrative context and stahe

goals and rules of the game, including game meckaand

the player interface, including the feedback anddesoof

interactivity.

Achieving the players’ needs and requirements, taed
educators’ objectives and requirements at desigrel le
involves the use of design pattern and guideliaehlrtiques.
In this work, we have presented a set of guidelimdsch
are sound and unambiguous and then they coulddsemed
to designers without the rationale behind them.oAlse
have used design patterns in educational video gasna
useful way to explore suggestions for good desigd i@
complete the rule of guidelines.

A. Educational Video Game Guidelines

In this paper, we aim to provide an integrated and

comprehensive set of guidelines appropriate for EWisbe
efficient, fun and successful. The design of thgsieelines
is based on the playability attributes, and takés account
the need to promote and maintain playability, ali a® to

improve the PX during playing time. Also, we have

classified the suggested guidelines into groupsted!to all
EVG aspects. This classification aims to clarifg thesigners
and game developers expectations, and identify flayers
will be evaluated for each objective more cleatty,show
more knowledge of the game content as well as fwame
learning content structure, consolidate all resesirc
activities related to the presented objective. Weveh

» Must facilitate the learning process.

as
to achieve.

¢ Game content must be appropriate for
predetermined learning objectives and players.

Provide players with clear knowledge about the
educational content in order to make the goal easie

the

Game allows players to be involved in challenging

tasks, not trivial activities.

¢ Game outcome should be unexpected in order to

increase the player’s curiosity.

“A good game should be easy to learn and difficult

to master” (Bushnell's Law).

¢ Main goal should focus on reinforcing the player’s

skills and improve his or her prior experience.

b) Educational Goals. describe what the educational

component in EVG should be and how it should work.
¢ Provide analytical and critical thinking.

content.
» Assessment and recognition of prior learning.

Make a systematic introduction of educational

¢ The goals are divided into several sub-goals to

scaffold

learning: generally the sub-goals are

gradually presented to lead learners to the legrnin

objective.

* Educational content should be: Valid and Reliable,
Credible, Accurate, Relevant, Balanced and free of

bias.

Based on the definition of the playability attribsit

presented above, this set of guidelines affectssooh
playability —attributes as: Satisfaction, Learndpili

classified our guidelines in groups, which have rbee \jotivation and Educability. These guidelines faaté the
proposed to strengthen our proposal by achieving thiearning and playing process, give players theitgbib

educational playability attributes during the desighase.
We have presented the guidelines groups as follow:
1) Game Goals

This defines how the playful and educational cotsten

can be presented in an interactive way, which th leasily

master the game, overcome the different challeimgesder
to keep a player immersed and motivated to play.
2) Balanceability

The balance between fun and education is a very

important factor in the success of an EVG, and aggeat

provide enticing long-term goals [25]; in additianshort-
term goal will be needed to achieve the overall gajoal
[10]. Game goals should guide player through theegand
can be presented implicitly or explicitly, goalsedeto be
presented early and clearly stated, and shouldebsopally
meaningful, obvious, and easily generated [14]@&8][
EVG should offer a particular strength and sustain
motivating users, “if computer games are intringjca
motivational, then they can be exploited to makarrig

development of educational games is balancing haehnof
the game is a game and how much of the game isitegr
[37]. Law [23] presents some problems of currentCEas a
poor balance between playing and learning actsvitie
between challenge and ability. The imbalance ldads
separation of learning from playing, which leadsatoEVG
failure.
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The balance between EVGs contents will make a game
more active and attractive, which will ensure tHayer
pleasure, the efficiency of the game structure #mas
players can reach the game goal easily. It thuectffsuch
playability attributes as: Satisfaction,
Effectiveness and Supportive playability.

Quest Atlantis [60] presents the balance of edanati
entertainment feature to support academic learnin
individual development, and social transformatitm.this
manner, it integrates principles underlying theelepment !
of entertaining games into the design of a learnin
environment. Also, it entails a rich metagame cxinte

405
Game must include a fun factor to motivate the This group aims to challenge players’ creativityd &heir
student to achieve the learning outcomes [42]. skills. Game challenges have always been a gremttwa
Educational elements should be clear but nogive players’ brain a good work out. Challenges and
dominant. mysteries are video gaming strategies to engagensland
All contents should be compliant in terms of goalcould help them enhance cognitive skills, prepatiregn for
visualizing and achieving. weightier game challenges. It thus affects suclygtigity
All game steps should contain both EVG attributes as:  Satisfaction, ~ Motivation, ~ Emotion,
components (fun and education). Supportability and Educability.

Mavis Beacon [50] presents different tests andllefe
g{yping speed, each level has different challendéayis
Beacon will monitor players' progress as well amtamduce
ew challenges to help players continue improvihgirt
eyboarding skills.

4) Feedback

Players must be informed as to what they are aiciyeat
the educational and playful levels during the gaRemdback
needs to be frequent, clear, constructive and eagmg.
Immersion,,':eedba‘?k also provide§ an opportunity to give ewitary
information, metacognitive prompts, and clues torext
responses [68]. An appropriate feedback shouldrésepted
grtiased on the player decision and performance, hadlds
lelp players actually to learn and to reach edoatiand
playful goals [20]. Players need to know how skitenslate

Keep consistency during all EVG steps by ensurin
efficiency in game component visualization.
Include different ways to present EVG components.
Balance must reflect as much as possible thag
player’s state (emotional, psychological, etc).

qnto strategies for playing the game [35]. Thiseskplace
hrough the game cycle and system feedback ocgurs b

through which children perceive their participaticas * Feedback should be presented to the player after a
meaningful and engaging. This design includes aidhe number of failed attempts, and to help him to
presented guidelines in this group. understand why he has failed.

3) Game Challenge * The games should be able to stlmulate the player to

Challenges are the part of video game, which keeps know more about the mechanism of the system by
players motivated to seek for knowledge in ordeprmvide giving clear feedback.
a solution and continue with the game. Challengesease « Provide  different  type  of  feedback
the game dynamic by presenting different levels tgpds of audio/visualivisceral ~ (music, sound effects,
challenges, challenges should be introduced in y tat controller vibration, etc). _ _ _
give players the opportunity to study their behavis well + Feedback should be immediate with the aim of
as to provide an appropriate challenges to plagéiis, achieving game goals.
which can be seen in the second part of Bushnetiréim * Feedback must guide the player through the
that addresses the idea of providing players wiithllenge environment, emphasizing key points and offering
that scales to the abilities of the player. Gamegivate assistance along the way.
when they challenge players and, at the same timtain ¢ Feedback should allow the player to monitor the
the ‘“illusion of winnability” [15][54]. Also, incrasing mastery of skills or information.
challenge keep players engaged, reducing the jaitdat * A successful game must first familiarize the player
students to become distracted, diminishing educatio with the complete educational task in order to begi
engagement [17]. the learning process.

« The game should have different level settings to « Provide feedback message about all player actions,
challenge all types of players, (novice or expert situations (level complete, game finished, etcd an
players). status (score list, winner, loser, etc.).

The challenge should be produced from the Achieving the presented guidelines in this set will
diversity of the game's tasks and from the diffigul increase player enjoyment and will assist in overiog all

of these tasks. challenges and improving the game’s objective alsdion.
The game has to scaffold players’ skills andThese guidelines make the game attractive to aeplay
students’ knowledge. If the game is too diffictlisi ~ keeping him or her interested and motivated to ldgvskills
frustrating, if it is too easy, it is boring [42]. to overcome the game steps and compete with otagers.
Challenges and the level of difficulty should belt thus affects such playability attributes as: lemsion,
matched to player experience in single-playerSatisfaction, Satlsfacpon and Educability. _
games or multiplayer ones. I__ure of the Labyrinth [40] lacks a good and appiaer
Challenges should be balanced the playful andlesign of player feedback, when players make zakesn a
educational aspect based on the player progress. 9ame, it just gets corrected for them without aplanation
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in hopes to help players, it did not tell them wdty even
though it corrected them. It gets way too frustrgti

5) Interactivity

It describes how to make the players feel that they
part of a creative and dynamic community, and howaréate
more powerful interactive experiences and engagergn
streamlining players’ interaction and motivationridg the
game time. Swartout and van Lent [72] deemed tleabest
games are “highly interactive, deliberately geriegatension
between the degree of control the story imposes thad
player's freedom of interaction”. Thus, the playing
experience can be boring and unchallenging in ganits
complete freedom of interaction, when the game nessy
requires too much control; the player becomes aiy@as
observer rather than an active participant [47]. Peitas
[62] proposed that the interactivity of EVG invadve
applying changes on the game structure and theihegar

process, how games are designed, developed andirused

practice upon the processes of learning and howilen
activities are structured in practice. Thus, weppse the
following guidelines:

e Game should have clear and simple instructions and .

rules.

e« Game should respond in different ways to correct

and incorrect actions (using sound, images, etc.).

http://www.iariajournals.org/intelligent_systems/
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success of the learning process by triggering #aning
patterns. This means the learning outcome is cetatplayer
performance, so if a player finds a game diffi¢alplay, he
will leave it and the leaning process will fail [66 herefore,
we present some guidelines that can be useful &ptad
certain features to create a tailored experienceefich
player based on how they learn and why they playega In
the following we present some adaptation guidelines
¢ Game should be easy to modify and adapt
(difficulty level, sound level, background music,
control keys, etc.).
» Educational content should consist of modules that
are flexible enough to be readily utilized duritg t
game time with minimal adaptation efforts.
* Educational content should be able to cater to
diverse learning styles and motivation.
¢ Rationale for using a specific style of educational
content should be determined by the needs of the
players, game steps and game situation.
¢ Game contents should be adapted to the individual
pace of the player.
The player should not be overwhelmed by the
information the game is provided. Provide ways to
hierarchically compartmentalize information.
Introducing this group of guidelines adapts the gam

+ Permit easy reversal of actions. If a player makes content (playful and educational) to the individpakte of a
silly mistake, allow the player to reverse the@uti player, relates the educational content to playeegds, this
unless it would affect the game balance adversely. gives players the opportunity to construct a pesbprofile,

* Introduce elements of positive surprise or speciabnd encourages him or her to master the game angle®

events in strategic locations.
« Introduce enjoyable activities that aren't passive.

all steps of the newly customized environment. Thil
encourage the player to spend the maximum timergagps

e Educational elements should be related to thavell as to compete with other players. It thus @ffesuch

playful ones in the same video game frame.

This group aims to produce interactive experier t
motivate and actively engage players in the ganoegss.
Thus, players discover and reinforce their abdited learn
new skills with interactive and fun computer gamehjch
will implicitly affect on the achievement of sevkra
playability attributes such as: Satisfaction, Leditity,
Motivation, Immersion and Educability.

playability attributes as: Satisfaction,
Supportability, Socialization and Immersion.
Mavis Beacon [50] provides many personalized lesson
exercises and tests. Many entertaining typing gaiss it
presents a detailed progress reports assist intifydeg
strengths and weaknesses. It provides differenel lew
teaching all letters typing each level teaches sdetter

typing.

Motivatjon

The ReDistricting Game [70] was designed to educate 7) Game Control

citizens around the issue of political redistrigtift present a
good level of interactivity, it provides many diféat ways to

Providing player with the ability to easily control
generates a sense of belonging in the game envémnm

draw the district lines that meet the basic missiorPlayers should feel a sense of control over thaioms in the

requirements. It provides an active process ofodising the
rules of the game, combined with the ability to fpetdback
on the players’ map at any time allows the playersxplore
and try out strategies, slowly refining them asythearn
more about the game.

6) Adaptation

Adaptation is a very important characteristic of&/ In
adaptive games the level of difficulty increaseslecreases
depending on a player’'s performance. When the gares
adaptive they support learner preferences for mdiffeaccess
pathways and allow the learner to find relevantiimfation
while at the same time remaining immersed in threegfl6].
Adaptation shouldn’t be only as response to playssson
during the game time, but should play a cruciat riol the

game. In fact, control has been determined to Heciding
variable when motivation has been observed to aser@ver
time for instructional games. A controllable enwinoent
allows players to build confidence and self-estezsnyell as
to extend their potential and natural abilitiesflieaand to
further extents. Also, the level of control theya@es have in
their interactions can develop a sense of ownershifhe
game environment [7][62]. Control is defined by thenber
of choices available to the learner, the presente
contingency, and a feeling of power given to trerrier by
allowing them to produce very different outcomes][4

¢ The player is not required to learn new control

techniques during the game.
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e The player should be the one in control. Playerssocial experience. In this way, correct and refdrination
want to feel in charge of the game-at least innakga will be presented to the players, which help thertake the

to control of their avatar. responsibility to discover and achieve the gamderanand
« The control should be intuitive and mapped tothus the player skills will be developed. It thifeets such
platform control. playability attributes as: Motivation, Immersion dan
« Don't throw random uncontrollable events, orEducability.
tedious or difficult input sequences. Storm Tracker game does not show the real world

« The control over the program is very crucial: thedangerous consequences or any other aspect dbthethat
interaction should determine how the learnersh@s negative effects on the player, i.e., deadelsoditc. We

observe and infer the rules of the system, whieh arSuggest that a game will be better _if it preseriaddbodies
also the subject matter. as result of a storm, but these bodies shouldnisec#o the

The role of this set is increase the player intariagand ~ Players any visual damage.
integration with virtual game world. This groupaalis the 9) Realism
player more control over the experience, and erggaige ~ Another advantage of EVG is that has the ability to
competitive mind in a positive way, helps playersievelop ~Simulate real-life situations in a way which carealy
skills and reduce the margin of error, thus playiéirfind the ~ facilitate the learning process. Crawford describas
virtual world enjoyable. It thus affects such plajiey =~ computer game as “a closed formal system that septs a
attributes as: Immersion, Emotion and Learnability. subset of reality” [15]. This means focusing moretioe real

Storm Tracker [67] is a game that allows player tolife simulation part with rewards, customizationsdaclear
predict the path of a storm presenting a severabmpthat —objectives. Tashiro and Dunlap [31] have explored
support a player to domain the storm mechanisnyepiaare  relationships between simulation realism and engage in
actively in control and trial and error comes iptay when learning, they consider the impact of visual realisn
the final storm prediction is made. Also, learnthg storm’s  learning engagement in educational games. Krcnigrsialys
terminology allows players a better understandingl a that as the games become more and more realibtc, t
controlling of what is going on during the game andlso  positive and negative effects on children incredsgause
helps game play move more smoothly. “Greater realism leads to greater immersion; greate

8) Ethics immersion leads to greater effects”. Also, Wood] [68d

This group defines that the game content should bglayers rate realistic video games more favorabignt
presented within an acceptable ethical frameworichvhas ~ Unrealistic ones.

no negative impact upon the user - How appropdagethe * Make real-world situations and simulations
attitudes and beliefs embedded in a game? How ppate available within the game.

are the implied social attitudes and beliefs, eabout ¢ Relate educational content to real-world simulation
violence, gender, race? [4]. EVG must act as a tool * Real-world simulation should provide to help game
motivate the player's understanding and awaren&gheo contents to be achieved.

content presented, establishing some basic prexipf the ¢ Make story realistic, presenting real sequence of
real world, such as competition and the abilityctonplete events throughout the game.

tasks. Several researches show that player feed hnustile Realism is very associated with the playabilityibttes

after playing violent video games, especially ganiest  such as: Satisfaction, Immersion, Emotion, Motmatand
simulate real-life situations. There is also eviderthat Educability. Realism ensures the diversity of matiins
playing violent games can make people behave morend the accuracy of the information. Also, it matas the
aggressively immediately afterwards. In the sammeti players' understanding and awareness of the peskent
several researchers have mentioned that the vimléen@a content, establishing some basic principles ofréa world
video game motivates and engages players, and hate activate their primer experience.

considered violence as part of our real life, dngsta game Storm Tracker game is real world simulator, it igeay
will lose something of its realism by hiding theolint good teaching tool about hurricanes without beiog t
scenes [19][ 71]. graphic or visually overwhelming. Concepts are @nésd in
« Game should not teach anything that may result i way that allows the player to see the real waddects
dangerous situations in real-life. involved in hurricane storm tracking as well aspresent

+ Avoid content that has an impact on physical,realistic outcomes of these aspects.
mental or moral development (for example, 10) Game Reward

inhuman and sexist content). Any activity that people enjoy doing has some kofd
+ Avoid messages conveying content of anreward. Rewards it is a very important way to emage
aggressively nationalistic, ethnocentric, players to perform better due to the bonuses andniaiges.
xenophobic, racist or intolerant nature. Currently, most digital games are designed so ptayaust
«  Emphasis on acquiring and maintaining competenc@ctively complete quests based on a reward sys&&h [
during playing time. Moon [56] mentioned the role of reward to inducaypland

Introducing these guidelines and achieving theml wil presented a learning model for video game basethen
develop a player's skills and experience, in pafgic the reward system. Nielsen has presented the rewardnas
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extrinsic motivation that players get a rewarddngaging in

an activity, and are not motivated by the acti\ity itself
[63]. The intrinsic rewards arise from the proceskarning

or playing, and the extrinsic rewards arise fronsuhes
(grades, points, winning, or approval) [9]. Thusnpmecting
the reward system and player motivation to learqiracess
will help each player to have a more optimal game
experience.

The reward should be appropriate and important in
motivating the player.

The reward should be appropriate to the current
educational step or level.

408

Ensure that the player can quickly recognize the
game environment structure without the need for
additional help.

Design the interface to offer defined tasks. The
sequences of actions the player is performing
should be arranged into a conceptual group of
smaller subtasks. Each task completion should be
punctuated with an acknowledgment, so the player
knows that his or her task has been completed.
Utilize game elements that can be easily and
quickly understood without requiring any additional
help.

e The reward should be related to the player's e«
progress in achieving the educational content
 The reward should be commensurate with the « Each player should be able to easily distinguish hi
capabilities of the player. or her items in multi-player environment.
e« The reward should be presented at an appropriate The set of guidelines is related to several pldiggbi
time to engage the player. attributes such as: Effectiveness, Motivation, Eamtand
« Rewards can be given several times during oné&upportability. A good game structure helps playetsract
game step if necessary. in a simple way, and maintains the enjoyment arrébsity
« Game should present a variety of rewards. of players. This group provides the ability to gohtand
Presenting this group of guidelines affects onpleyer ~ master the game and successfully overcoming allectyes
participation during the entire playing time dus important  in order to reach the game objectives.
to hold the player attention as well as to make egfanny WolfQuest [73] is an immersive 3D wildlife simulafi
and delighting. The rewards guidelines motivate and)ame, Based on real topographic maps of YellowsRaré
encourage players to play and learn. Thus, by uglilgy and realistic graphics, which lets players join alfwpack
group we can improve the different playability ites made up of friends in the multiplayer version oekséo
such as: Motivation, Immersion, Learnability, andperfect their hunting skills and build their owncgan the
Educability. single player version. The presented design of dhiwe is
Math Missions [49], the Amazing Arcade Adventure byrelated to its story and totally captivates playgusing the
Scholastic, players earn money for every correswan  playing time. The presented elements of each frame
This money can be spent on buying arcades andethery represent the required function as well as to by ¢a
get to run the arcade. These rewards are presastadvay understand and master.
to motivate the learning without really being rethtto the 12) Player knowledge
learning experience. This can be defined as how to encourage and metivat
11) Sructuring players to activate and use their prior knowledge skills,
This group is related to how the EVG content isand intends to generate and improve the playersriexge
presented in a way which motivates the player, lamd to by providing them with the new content during prayiime.
introduce challenges throughout each game levatioggan  EVGs are collections of skills, knowledge, one adage of
imaginary learning space that is engaging and irmiver the EVG is its ability to build on or to improveetiplayer’s
The structure of EVG should provide entertainingd an current skills, which arises from the pleasure afstaring a
interesting content, which should be suitable ftayers” new topic or content being learned, and the cuicaout
primer skills and knowledge. Also, game elementsl anthe subject matter. Thus, a way to build the player
content should be related and the match between thea  knowledge is to engage in the game virtual worldirgu
very important, where the aesthetic aspect of tamey game play [18]. Also, this group emphasizes thetghality
structure guides the player to achieve the gamésgedile  of the presented content should be correct andctafée
the learning design of games should make it passiouse  Prensky [45] explained how young people can créatée
them in a modular way and to organize content asdisns knowledge in practice “the kids who play today'srigplex’
in such a manner as to emphasize this learningchispevideo games... learn to think: through experimentatod
(personal learning routesyeassembling” of parts of the Wwhat real scientists call 'enlightened trial andoer they
games into different training paths, etc.) [43]. learn to understand and manipulate highly commtat
. Ensure an aesthetic Consistency between p|ayflﬂy3tem5”. PrenSky understood that “in order to tabé:mlr
and educational elements, to guide the playeFomplex games kids must learn, through compleorerg,
through his or her tasks and objectives. to create strategies for overcoming obstacles aeidigb
« Each item has its activity that is easy to distiagu successful — skills that are immediately genergablhus,
from the activity of other items. video games encourage players to achieve mastery to
challenge, forcing people to adapt and devolve théiking
and strategy.

Storyline and the interface elements should be
appropriate.
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« Use the previous experience of players rather thapatterns as a tool for problem-solving, to supmweative

oblige them to learn new knowledge.

and effective design, to build a repository of kiexge and

«  Give the player the opportunity to relate his or he encourage reuse of best practices, and as a wahae
knowledge to real life situations within the game designers’ experience. By using the patterns destiin this

environment.

section, it should be possible to develop a stredtuat helps

« Each game level should add something new to &uild both entertaining and productive educatiouleo

player’s knowledge.

games.

«  The player should be encouraged to reflect upon the TO facilitate the development and use of EVG patier

newly acquired information and integrate it ints hi
or her existing body of knowledge.

we have developed a template based on the proposed
elements by Christopher Alexander [12], our tengplat

These guidelines ensure that the player's skilld anconsists of the following main elements: Name, Riob

knowledge is increased and his or her ability thiee the
game goal is improved. These guidelines can inerpksyer
confidence during the game, and increase his oalbiéty to
compete with other players. The emphasis on reavledge
in these guidelines will encourage the player tocemtrate
on achieving the game goals. It thus affects slapapility
attributes as: Learnability, Educability, Suppoitigh

Emotion, Motivation and Socialization.

A Branches of Power [11] game immerses studerttsein
workings of the three branches of government. Tlagep
has to think critically about the decisions he/ghenaking
about what to put in bills and whether they areytapand
constitutional or not. Thus, the presented coritedéfinitely
not passive learning. During the playing time plagas to
learn basic ideas and words about what it takesrfoissue
to move from an idea into a law. Players have tkema
choices and decisions about what values they takanal
what ideas to put into bills, they must think abthatse same
things and how they affect the real world. Thuaypts must
use their experience about the game content asawédl use
the presented content to make their decisions.

B. Design Pattern for Educational Video Game

Description, solution, Playability Elements Affedteand
Elements of the Game Affected. Also, we have diessthe
patterns in relation to “Educational Playabilityri' this way,
we associate the proposed patterns with the sitnsmtind the
game elements which are closed to the player’s rexqpme
during the game. We believe that this aspect istmos
important to develop effective and motivating léagn
games. In this context, we have classified the qgsed
patterns within a flexible interactive structuresed on
playability attributes and related to all aspecfsE¥Gs
(Table I), as follows:

1) Interactive Integration: describes those patterns that
focus on EVGs as a combination of fun and education
elements. It presents the structure of EVG objestsere
educational and fun aspects are given more emptiesgisn
other types of games.

2) Active Support: describes those patterns that help and
support players to understand what they are doing a
learning during the game’s progress. This disceesat)e
player from stopping the game, and encourages hileo
to think about the decisions, actions or stratetfies must
be taken in the next step.

To achieve learning and entertainment in a gaming 3) Knowledge Realism: describes those patterns that

environment, we have presented an integrated gmttérns
must be suggested to support the player experidrasesl on
the playability attributes in EVGs [1][3].

The proposed patterns are documented in a stand
format, as solutions to common design problems. W

ensure the quality of the EVG content, by presentin

accurate knowledge related to the real world. Tines the

user confidence as it enables him or her to chéek t
curacy of obtained information.

TABLE I. PLAYABILITY DESIGNPATTERNSTAXONOMY
Taxonomy Pattern Problems Patterns EVG Elements
Create an EVG in which all fun and educational atpare included, Balanced EVG
Interactive Present the educational content indirectly, : Tasks, Disposition,
h . : . Interface Structure, S
integration Produce a appropriate player interface, Objective, Challenges.

Generate a good player experience.

Adaptive Content

Active support

Feedback, Keep the player informed about his ostaus, Present th
necessary information to support the game progress.
Incentives to reward players

€ Related Support,
Reward

Feedback, Score,
Active Reward.

Knowledge
realism

Give players new, correct knowledge,
Effect of game reality on player experience.

Knowledge Correctness,
Game Reality

Reward, Realism,
Challenges, Rules.

Beneficial play

Use game activities to teach,
Keep player motivated during playing time and pesgrin the game.

Incremental Learn,
Motivated Play

Reward, Challenges.

Knowledge
Growth

Support players to become aware of and to obtainkmewledge.
Improve player experience and awareness.

Skills Improvement,
Embedded Learning

Challenges, Feedback.

Social awareness

Use social aspect to improyepéxperience.

Shared Experience

Group challenges,
Dependence
members

among
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4) Beneficial Play: describes those patterns that provideaffect

players with incentives (reward, fun, pleasureghaourage
them to advance in the game, and consequentlyhair t
knowledge and skill acquisition.

5) Knowledge Growth: describes those patterns that focus
on the use of EVGs to give players new knowledge an

skills, and to improve and develop previous knogkd

6) Social Awareness: describes those patterns that presentorrectness

and use the social features of EVGs to facilitesering or
teaching through social activites and their role i
strengthening the player experience.
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on some playability attribute as education,
effectiveness, motivation. Accordingly, ensuringigh level

of playability during the game design will ensuseaigood
player-centered design.

In the same way, Player Knowledge guidelines haanb
presented with the aim of using game contents it low
develop the player experience, which has been stgupby
several design patterns, Skill Improvement, Knogéed
and Embedded Learning, where Skill
Improvement and Embedded Learning introduce saiutio
player previous skills and knowledge developmentjlev
Knowledge Correctness ensure the quality of thgeplaew

The previous table (Table 1) presents the proposenowledge. Thus, these three patterns have comptanye
taxonomy of design patterns, the common probleins, t role to the Player Knowledge guidelines. In othesrds,

suggested solutions in each group, and EVG elenvdrith
are related to the discussed problem [1].

In the following we will present a brief descriptiof the
presented design patterns:
“Balanced EVG”: describe how to create a game ircivall
fun and educational aspects are included.
“Interface Structure™ present solution to produem
appropriate and attractive player interface.
“Adaptive Content”. shows how the EVG actively shibu
provide players with the proposed content.
“Related Support”: describe how the EVG helps tlagqr’s
progress in the virtual game world.
“Reward”. describe how the EVG provides playershwit
incentives that encourage them to explore the gaonlel.
“Knowledge Correctness”. show how to give playemwne
correct knowledge during playing time.
“Game Reality”: present how the useful aspects afng

these patterns provide solutions to some probléiscould
face players during the playing times. Achievihistgroup
ensures that the player's skill and knowledge dased
and his or her ability to achieve the game goakowed, and
thus they promote the following playability attriba:
Supportability, Educative, Effectiveness, and Inmsir.

Other example of the integrated role of guideliaesl
design patterns is Adaptation guidelines that arprovide
the game content complexity and challenges baseth®n
level of knowledge that a player has. This setwéiglines is
supported by Adaptive Content design pattern, which
provide an active way to provide the different levef
difficulty of the game content based on the player
performance, in order to keep the player motivaded
encouraged to play. This is related to several giiiyy
attributes Satisfaction, Motivation and Immersioand
affects on the Education attributes.

realism can be used and managed to improve player

experience.

“Incremental Learn”: focus on the EVGs abilityitwrease
the player’s desire to achieve the educationalesunt
“Motivated Play”:
motivated to play and achieve the EVG contents.

“Skills Improvement”: support the player to becomeare
of new game knowledge and obtain it.

“Embedded Learning”: shows how the educational emint
of an EVG can be presented throughout the game.

presents solution to keep players

V. PLAYER CENTEREDDESIGNPROPOSAL FOR

EDUCATIONAL VIDEO GAME

To ensure that the proposed design is player ashtere
need a playable prototype, which will be testechwiite set
of players and educators to get the final educatieideo
game. In educational video game prototypes haveethr
purposes, the first is to define how they video ganill
work from the player interface perspective; theosechow

“Shared Experience’present how the social characteristicsthe video game content will integrate from the edors

of EVGs can affect the Player Experience.

C. Patterns and Guidelines. The Interrelated Objectives
and Role

All the presented design patterns and guideline Hamt
based on educational playability and the optimalygt
experience, taking the educators view point intcoaat to
ensure the educational content integration, and
educational objectives achievement. For examplehawe
proposed a set of guidelines to design a balandecational
video game this guidelines aims to help designersreéate
active game from a both educational and playfuidpaints.
In the same time, we have presented a new pattetredt

perspective; the third is to test on real players.

To create an educational video game that has tiiyab
to provide what has been presented in the desigsepitve
need an iterative and incremental development psand
thus, any iteration provides the possibility to ealerrors
and omissions in the requirements, and to evaldage
proposed design, which help game designers andogere

thg build gradually an effective and high qualitymgmdesign.

The evaluation during any iteration gives gamegtesis an
imagination of the uncompleted objectives based on
evaluation of the playability requirements, as wadl to
inform designers to develop or to change the agplie
guidelines and the patterns solution to complete nkew

with the problem of an imbalanced EVG, and thus thi players” requirements and suggestions for imprownesnier

pattern provides some ways to avoid this problenmnduhe
design phase. As we have mentioned above in Sedtibn
and Section 4.2, this pattern and the related fsgtiidelines

the game that result during the evaluation step.
At the fist iterations we suggest the use of lodelity
prototypes that it can be produced quickly and does
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require much development effort, low fidelity priyjoe
helps to start the design process immediatelyotauickly
the design change, and designers’ decisions aridated
with players. However, players could find it diffit to take
that leap from the somewhat abstract to the réad tfon the
other hand, high fidelity prototype can be usederafin
acceptable level of designers satisfaction, higlelity are
easy to comprehend by the end user but may reguotof
costly development effort.

As the current market has a different players’ il@®f

that means the team of players would change thei

requirements many times with the progression ofgame

development process, this involves creating a séver

playable prototypes during the successive iterdticam short
time, which should realize the new requirementgplafers,
and thus we suggest the use of the low fidelitkaep the
programmers efforts during these first iteratiofise result
of these iterations creates an acceptable gamlayerp, and
thus we can give game programmer an acceptablé déve
the game requirements to create a playable veesohigh
fidelity prototype.

In this paper, we propose a brief description &ayer-
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which are player centered; we mean game design and
analysis that place PX first and foremost. We néesign
patterns that take into account the need to proraoid
maintain the playability of EVG at the game process
addition, we focus on the guidelines for EVG desighich
provide information on good practice and form aidbdsr
evaluating the EVG quality, acting as useful tdolenhance
videogame playability. Guidelines will be also resagy in
order to design appropriate and playable elemertsrding

to the context of the game or player profiles.

'&. Prototype

In this phase, we emphasize the design needs to
prototype and to test with real users. It is themeimportant
to design and develop playable prototypes, and wikrbe
tested to support the adaptation and refinemethefyame
with all the players as participants. Thus, we geh the
playable elements.

D. Evaluation

Our approach emphasizes the use of playability test
during all the development process phases to erthgre

Centered Video Game Development Approach, whicruality of playability in the final EVG. It is thefore

includes the proposed design techniques and pp&our
approach aims to introduce a player from the esrpipases
of game development cycle, as well as to use timeiptes
of Playability in EVG throughout the different pleas of
development in order to achieve a high level ofliguan
Playability, in the same way as with traditionalskiep
systems.

A. Analysis

Our approach should start with a game specificatiai
includes the requirements of playability deducedmifr
reference to the facets of playability, analyzindick
attribute is affected by which specific video gasiements

[1].
B. Design

important to evaluate PX in EVG based on the evaoaf
playability. This will enhance the overall game esipnce
by summing all values of PX across all playabititiributes,
as well as to determine which video game elemeats h
more influence on the final experience throughoge t
development process. Thus, we will propose a dpecif
heuristics for EVG, which will also help to decidé
playability guidelines and playability design patte are
effective, as well as to cover all aspects of PXing Facets
of Playability also helps to check Playability peoties in the
different phases.

Table 1l shows the different phases of our propdsel
EVG development based on educational playabilitye (s
Figure 1).

In the EVG design phase we have proposed the use of

design patterns that support an EVG design andysisal

TABLE II. PLAYABILITY DEVELOPMENTPHASES
Development Phases| Main Objective Importance
, . Include playability tasks in the project plan thate the educational and
Analyze E\r}(éetrgtggge:ﬁnpéaﬁr Ztﬂﬁtalie()furi):glqg?\tas n playful aspects, Create player profiles, Develdask analysis, Document
pay yreq " | player scenarios, Document player performance reménts.
Ach|evm%th|e prg;l)_osed d?s'g" based on the Achieve the players’ needs and requirements, Utatetig the lack points angd
Design generated playability requirements. . problems of players, and fix the problems and diktiveoughs of design
(Playability guidelines and playability design concents ’
patterns). pLs.
. Present the designers” understanding of playegsinr@ments, and the used
Prototype Design and develop a playable prototype. design technigues.
Evaluating playable EVG by using playabilityy EVG to be compelling and engaging, evaluation tégtsyability
Evaluation characterization. (Playability evaluation , characterization and playability requirements earout, to ensure the success
Playability Heuristics) of the EVG to much extent.
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Requirements

+Playability Design Technique
*Guidelines
Design Pattern

Figure 1. Playability Development Process.

VI. CONCLUSION

Designing and building process of an EVG is farfro
being a simple task due to the lack of methodobgfiat
provide the necessary constructs and support fer th
different design tasks. During our research, weehav
perceived the need for a unified vocabulary andrmom
concepts regarding EVGs and game design. Gamendesig
patterns and guidelines are powerful tools thatlzansed
to build a real gaming future, by providing utility
flexibility and scalability of the video game desig

EVGs have the potential to offer real content (fulby
and educational) in an enjoyable way, which enjag a
build the PX throughout the game progress. Theaise
certain norms and standards are vital for an EVGdo
effective. Guidelines and patterns are presentecbdain
parameters that make the games apt and usefuhdar t
players. Guidelines are a part of game aspectsaodiler
to be successful, a game must achieve them witheing
the playability. Patterns also play a powerful rate
constructing and improving the PX by analyzing the
exiting game design problems, as well as to bectfieto
resolve these problems. In this paper, we haveoseip
some patterns and guidelines; we believe theramamey
more waiting to be formalized and many more to@lsc.

Currently, we are working to develop our approath o
playability evaluation in order to build a complete

catalogue of playability problems, and to develap a
extended set of heuristics taking into accountdifferent
profiles of evaluators (educators, game designetes).
Also, we are working to develop the evaluation apph
to be useful to filter the largest number of patdnt
playability issues before making a test with users.
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