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Abstract
*
1t’s been observed that some of the researchers in the game industry and e /
fields are developing the teaching materials in the form of games to ma sroom
learning more interesting, which involves ‘gamification’. At the same time, the trying

Platform’ has been designed in this study for the mab vice-ba: es to assist in
such an effort. The platform can be adjustable to of t W s and lets them to
experience the intended educational effects. A lotwef the di&@ n is focused on the
process involving an IT technology but the @Qrm can pplied to non-IT gadgets.
Also, this platform will be able to recogﬁ me of t oblems which could arise
during the gamification process with a si echanjcy:

to understand what kind of gaming factors are relevant to_ingrease thgfst, " interest
in learning and have an educational effect. 4 model 9K 18 ‘Educ amification

A
Keywords: Education, Gamifi@%a, Game,%@sputer Science Education, Software
Engineering, Smart Phone Ga . %

1. Introduction @ 5\\0

Unexpected spee Qevelopme t in the fields of IT/ ICT technologies and relevant
mobile devices ha ght a% pact on our daily lives as well as traditional play
w

culture. The ° @k ations’,
are contin easi
their living onme

are autonomous an

re skillfully adapted to the up-to-date IT technologies,
wing the rapid development of the digital technology and
ed with new and novel IT devices or equipment [1-7]. They
individualistic in using the information and prefer to be an
active informatio der/user. Aside from arising concerns that the current play culture
is leaning tow@rsonal and indoor activities instead of healthy outdoor plays, the
effects of,Pi or mobile-based games have to be studied and the results should be used to

he aming environment. One of means to achieve such an objective is to graft
o@ gaming factors with education to provide more enjoyable and adaptable
"@ environments to current and future generations. The ‘Education-Gamification
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2. Related Research

2.1. Gamification

The word, 'Gamification’, is a newly coined word adding '‘Game' with a suffix '-fication'.
This means utilizing the usual elements of games (e.g., fun, reward, competition, etc.) to
the other areas. The core idea of Gamification is that people are willing to participate in
any kind of play if they are interested (cf. A Theory of Fun for Game Design). Having a
fun time is a basic instinct of human beings that is why Gamification is a method to make
people enjoy the things which they normally do not feel fun or try to avoid by introducing
some gaming elements into it, to have more fun [2-9].

A large number of firms are already involved in a task of Gamification for their
contents and the reason for such Gamification can be applied across the society is that the
history of computer games extends over 40 years, that is why most of middle aged people,
and the elderly are accustomed with the gaming culture [10-17]. On the other &Pk
reason the Gamification is not active in the Republic of Korea (ROK) is that o%ﬁ his
country still has rather strong negative perceptions toward games. Hov@ rough

Gamification, students will be able to enjoy learning éven the such as
mathematics and science, understanding the pleasure of Ie\ﬁ. Actually, there are some
case reports that the students who were unable @@e trate O\thz school subject
changed much when the experiment of Gamificati@ ondycted in,the school.

The on-line games industry in the ROK has rea he glob el already. Although
the industry is currently undergoing a diffi ituatiqn %to the rapid growth and
advancement of Chinese on-line gameg=industry in\ mestic market and the
strengthening of regulations by the gov , they %e been relentlessly taking a leap
forward as an independent industry of er short history of less than 30
years, lower turnover and slowe seas exp% , compared to international game
conglomerates. At the same ti Qﬂe gamesuser base has expanded as well and it is

promising to move forward Withthe Gamifi that improves pessimistic realities with
the game-oriented thinkir@m skills Kb king advantage of such situation.

2.2. Game Platfo ﬁ\Q
The platforrr%d classif a game can be made in terms of its hardwares, and

as for the in terms 4of, its softwares, emphasizing each aspect [15-23]. However,
both aspec actua ihg mixed in consideration for the classification in game
industry or in the re udies. The on-line games are being classified to be a single
platform but it isg highlighting their technological characteristics which various

platforms woul e such that defining them as a common single platform is not
practical.

Also, \N%;.classifying the game genre, the arcade games are often described as the

n be mainly played at the game centers by emphasizing their hardware

ics only so that their genre is recognized as a superordinate concept which

a variety of games such as adventure, FPS, sports and board games. Despite the

agl/that there are many cases where the distinction of game genre is often confusing

because of unclear classification criteria, there is no unified consensus on this yet. For

example, both the ‘action’ by the gamers and the game contents 'sports' are often classified

as the same genre even if they differ in many aspects. Currently, such existing

classification methodology is still used widely just modifying it partially from time to
time.

A typical game genre that is being linked to a particular platform the role-playing
games. Especially, the games called 'MMORPG' are known to be best suited to the PC
game platform. Likewise, sports games are mostly played with the game consoles and the
board/arcade games, on mobiles. Nevertheless, the recent emergence of mobile devices is
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weakening the link between such platforms and particular genres and many game sequels
are being played on smart phones, including 'MMORPGs'".

2.3. Classification of Game Platforms

Currently, many more game platforms are emerging in the market, although there exist
augmented reality games that uses Oculus Rift in addition to other diverse games, only the
media characteristics of existing popular game platforms such as PCs, game consoles,
Smart Phones, and Smart pads are briefly described in the following sections.

2.3.1. Console (Video) Games

Console games are also called as the video games which refer to the games that are
played by using the certain exclusive portable devices or game devices connected to a TV
or monitor. The popular console game devices include Xbox360, Playstation, 1~3
Nintendo Wii, Nintendo DS and PSP). Different from other devices, these d '\\(e
solely used for the games such that they have a huge amount of aficionado %&d to
other game platforms. Although there are many 'soft’ game users duetor Q\ rgence
of Wii, it is not easy to handle the game pads mcluded ystatlo %360 and
their game play levels are 'hard’. The portability of igh but the
video games that require a connection with a TV %&r have (Igvor no portability
that is why the latter has unfavorable time factors. Q

However, the interfaces used for these games are”solely usethfor the games through
their joystick and motion control, not throu eration stlck keyboard or touch
screen. Motion control allows recognition mlcklng eries of behaviors taker by
the gamer to assist him/her to enjo me caIIy, heightening the level of
vividness. Moreover, in this game Whll e some family-type games like
Mario Brothers and Donkey mtendo e mainstream of console games are
of those high-quality games Wh ponts istic descriptions and plays. As for their
interactivity, console games ide

vari e objectives, operators and rewards as
PC games, even though cannot everthe level of interaction to construct a virtual
world where many, pafticipating as the PC-based platforms. Also, the
communications b\!\ he re rarely possible

2.3.2.Co

The com game accounts to 75.5% of gamers prefer to play, are the most
used game platform e easiest to enjoy are various types of games from flash games
to the games req a high-specification PC. Many game genres can be played since
they have Ies@chnological limitations than other platforms and the problems
concerning PC “eapacity and graphical requirements are usually solved by simply
replacing.thgardwares. The majority of households have at least one PC at their home
and on- "@ games can be played easily due to the development of internet networks.

PC is one of the most used platform in our daily lives, it is may be the most
@\am platform that can achieve superior time share. However, desktop computers
haweé the problem of a low portability when compared to notebooks or netbooks, but these
notebook and netbooks also have much less portability than that of smart and mobile
phones. Nevertheless, when considering vividness, desktop computers are relatively
superior to other platforms in terms of implementation of game graphics and sound
support, both in depth and ranges. Moreover, the recent technological developments (e.g.,
3D-monitors, touch-monitors, etc.) add an increased vividness.

Considering the interactivity, PC games offer higher social interactivity than any other
platforms as the internet-based games are most actively played on these platforms.
Computer games also offer various virtual worlds where many gamers participate.
Actually, the gamers participating in a MMORPG game create a guild for themselves or
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have a virtual wedding between the gamers who met on on-line games. Real-time
conversations are possible while playing the game so that not only the simple discussions
about the game but also many other communications with a diversified contents can be
exchanged. Also, since the PCs have fewer limitations in genre, capacity, and storytelling,
their technological interactivity is high as they offer a variety of game objectives,
operators, and rewards.

2.3.3. Smart Phone Games

The recent status of mobile games is recognized as a significant game platform due to
the introduction and rapid distribution of smart phones. Their growth potential is expected
to be greater as more than 70% of the smart phone games’ users are consisting of age
groups of teens to thirties. These games belong to subcategory of mobile games and have
average characteristics of mobile games whose biggest benefit is that they do not have
any temporal and spatial limitations as the games can be played any time anywhe
wishes because of their mobility which cannot be provided by PC or console a,:%ﬂ S0,
as smart phones can be carried always, both the time share and portability@ h. The

characteristics of mobile games are better exhibited with sgart phon dition to
mobility without temporal and spatial limitations, smart 17% can as%arious work
that used to be processed with PC through WiFi and 3 that ¥eir usages and
operation time will be increased accordingly. Su relat can affect smart
phone games strongly. However, since the main on of ef%e{ mobile phones has
been to establish communications and these pheres have a ed function as a game
platform, they display the lowest level of viyidhes when¢ %red to the other platforms.
Also, the existing mobile phones have a" numb satlonal dimensions that can
be delivered simultaneously and their, % e qmte low because the graphic
capacities and game sizes are limi t to r'r%e that the gamers have to play the

game with just around 12 keyhads” fThus, t s that could be played on a mobile

phone were mainly the sim b oard such as Go-Stop (Asian traditional card
games) or other card gam
On the other hand, t terface art phone games, which can be played by

touching the screen, ceeded I|m|ts of keypad operation and by adopting various
multimedia featur d|t| le communication function and acquiring a larger

graphic and apacm number of pixels, they became much more vivid and
exuberant @ gam rms. Espemally, their game genres expanded from the
strategy, si ion an games to racing and shooting games after applying button
controls of the ga ices to mobile games using the capacitive touch method
commonly used %e smart phone games. Expansion of game genres due to
development o@ile devices, and easy and cheap game application download and
installmeqt meth®d provide gamers opportunities to experience various games so that the
technica ctions involving the object of game, operator(s) and rewards have
incre Iso. The most aspect that stands out of the smart phone-oriented game

t@ is a social interaction, resulting from the Social Network Games (SNG) which

% 0 the social games played through SNS. The social games are the games played

thirdugh the personal connections management services such as Facebook (US) or
Cyworld (ROK). In these games, the merits of SNS and the fun aspect of the games are
integrated.

For example, by letting the gamers play the game using personal connections like the
friends in Twitter or the closest friends in Cyworld to visit each other's farm to water
crops or give presents, the game space is recognized as a virtual space where another new
society will be built and the people within that society can also carry out realtime
communications. In fact, Cyworld was the first SNS service who introduced the PC-based
SNG but the real contributors who have created a boom for SNGs are the explosively
increased SNS services following the emergence of smart phones. Also, the Cyworld's
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SNG was a closed space available only for the Cyworld users but those games played
through Facebook or Twitter are an open space for the gamers who do not use both
Services.

2.4. Current Status of Each Game Platform

2.4.1. Current Status of Game Genres

According to The User's Motivation for Game Platform Use (Hyunsu Ahn et al., 2013)
[2] the usage of each genre can be distinguished as shown below [Figure 1], where the
RPG games are mostly played by PCs whereas console game device users prefer sports
game genre and smart phone users actively enjoy board games. The result shows that the
games played on smart phones and smart pads are similar but their frequencies of use are
different.
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Figure 1. T R f y for each Game Genre: in order of PC,
Q onsole, art Phone and Smart Pad [2]
2.4.2. Inte ducin
The educational

ents of Educational Games

re the ones that integrate recreational element with education

through the for e. Since they are based on the characteristics of games, they can

be considered mediums where the characteristics of multimedia stand out. These

games h varfous and unique distinguishing elements (i.e., interactivity, levels of

actions, %isual effects and themes, clear objectives and substantiality) and the

combi of such elements makes educational games to be more exciting, interesting
rbing (Khalid Al Mubireek, B. A, 2003) [3].

t is, since the educational games are produced using the elements of games, the
major question will be how to utilize these elements to induce user's interest. [Figure 2]
shows Preference levels of PLEX fun experiences. The 20 kinds of fun experience of
PLEX, which was integrated with other existing studies on the fun experiences, can be
very helpful to inducing interests for the educational games.
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3.5 1

loration 3.Relaxation 4.Completion 5.Discovery 6.Fascination 7.Sensation &.Simulation .Thrill 10.Empathy 11.Fellowship 12.Nurturing 13.Expression 14.Turn over 15.Fantasy 16.Competition 17.Eroticisgff 18.Hardship 19.6fkelty 20.Control
Figure 2. Preference Levels of PLEX '@erienw
3. Design of Game Platform Q
@ mat@%\r»(l learning platform

As an example of the platform, this section des
which covers difficulty levels from elementar hlgher Ie% his platform has been

designed exclusively for the mobile dewce tcurren vironment where mobility
is being emphasized to overcome some u able r ctl ns in time and space. One of
the merits in this platform is that it is o the N-generations but to those
who are in preschools or element ols p some basic mathematical learning
processes. [Figure 3] shows th ts of catfon Gamification and the Roles Played
Between Students (Players).

Learners using such a mified e \materlal will be able to share the problem
solving skills with oth ompete hem through interactions. The platform model
adopted some of th énents of egucation-gamification process researched by Schell,
Hunicke et al., Bunchball for the development of a framework of

educational s -

ucation Gamification { \
N\ l Story Overall Flow >
tional || Dynamics Voluntary Participation> Students
%ntents . (Players)
I Mechanics Feedbacks & Rewards
| TeChnOIOQY Interaction >
— — -—__

Figure 3. The Elements of Education Gamification and the Roles Played
Between Students (Players)
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Here, the story refers to the flow of the provided incident in the game, which requires
some aesthetic elements and technological assistant. Dynamics induces student's
voluntary participation and provides some sort of fun elements for the story. Mechanics is
an element that achieves Dynamics and Technology includes situations, materials and
hardwares necessary for developing the game.

3.1. Story

Story is the flow of the incident provided in the game and it can emerge into a single
flow or can have several branches. Some aesthetic elements and technologies are needed
to deliver the story effectively. The object of the story is to present a larger flow in
leading the educational process and its elements include educational goal and the stories
related to the object. [Figure 4] shows the story adopting 12 Phases of Hero's Journey. As
the story on an intended game platform will follow 'A Road to Saving the Princess' and
employ the structural characteristics of '12 Phases of Hero's Journey' (Vogler, C. :
2007) [4], which is the basic rules of story making. ?\

Objective | Save the princess by completing the ad’u QV

Elements

Learn mathematics (educational go h e mfo wach other
gamers through cooperation, or c pe WLth\N/

lst phase: Hero ig an average

2nd phase: One day, prmce &een R@)ed by the devil
king and the n S in t

3rd phase: Hero tries

444 : Hero meets izard m and receives some advices.

5th phase: % on kus@y life and sets off for an adventure
arni mat

6th phase: ough h@& ndergoes a =mall ordeal, he finde a new

oth%mers) becausze of it and improve himself.

7th \\5@ He@m ifences a huge frustration (insoluble math
6 and take on a new challenge.

phase; experiences a life-or-death crisis (hero's danger).
9th phaseNHero dramatically survives after getting help from others
@ (by interaction with other gamers, or completing a
@ mission for the quest with several gamers) and receives

Story <

% a big reward
O 10th phase: Hero returng to hie ordinary days but there is a
O unsolved problem.
<@ 11th phase: Hero faces the worst crisis (facing with the devil king)
but rescues the princess by using all the knowledges he
has learned so far (reviewing phase).

12th phase: Hero comes back to his everyday life receiving applause.

Figure 4. The Story Adopting '12 Phases of Hero's Journey
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3.2. Dynamics

Dynamics for the education gamification is based on the 20 fun experiences (i.e.,
Challenge, Exploration, Relaxation, Completion, Discovery, Fascination, Sensation,
Simulation, Thrill, Empathy, Fellowship, Nurturing, Expression, Turn over, Fantasy,
Competition, Eroticism, Hardship, Cruelty and Control) of the PLEX Model suggested
by (Korhonen et al., 2009) [5]. As a element that forms the aesthetic element, the
dynamics assumes the role of inducing student's voluntary participation for the
gamification of the educational contents.

3.3. Mechanics

Mechanics refers to the data expression and the algorithm used in the game. Its aim is
to achieve detailed implementation of Dynamics and the included elements would be
rewards, levels, points and badges.

3.3.1. Levels ? g

The levels are used to indicate gamer’ achievements by stages and plled on
the game platform intended in this study to carry out the e hero er) ventures
through the villages depending on each phase to ac |ca kl||S and can

level-up himself by stages through his quests. He c@ eck\/

3.3.2. Points 9
Points refer to the rewards recelved.a rying oﬁ@wtain behaviors. When he

completes the quest ordered by the vill e rewarded with a virtual article
or the Karma points with which he 0{ favosk\ player.
3.3.3. Badges Points @ %

Badges are the images that visually x@t gamer’ achievements. These are used as a
similar concept to the | but seq dal as them. These also are the distinguishable
tokens of those Who a accom the same task with other gamers and can be a
means of mducm erac% ooperation among the gamers.

3.3.4. Tec é

The techn ogical e in the education gamification depends on the hardwares and
softwares that allow! rs to have fun. Normally, they do not have to be hardwares like
PCs or IT devi t the mobile devices which have lesser temporal and spatial

limitations are Preferred. As for the softwares, the elements such as game designing, data
analysis, -experience design, graphic design, programming, project management and
quality nce are considered. However, since this study aims to design the game
platf y, just simple game and graphic designs will be considered.

%ame Model

4.1. Educational Implication in Gaming Process

The game process is quite a simple one as shown in [Figure 5]. It starts with an
opening screen followed by the introduction and description of the game flow. The main
character, who is a player him/herself and a hero, will be given a certain task from the
village NPC at each stage and go forward to the next phase after the completion. During
the game process, the hero interacts with other characters to fulfill the objectives until the
final stage of the game called the Castle of Devil King where the hero must save the
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incarcerated princess by reviewing all the contents and knowledge learned throughout the
process.

In each phase, there is a building where village NPC stays. The player can check his
badge obtained in accordance with his level and points. The rewards received for the
completion of the quests can be used to decorate themselves or buy a variety of items at
the village store.

Openin Go on
P Introduction Stage |

Screen Adventures
2
~X~

N
0 4
Castl of \ﬁ Q, a2

Devil King N

4.2. Game Design &%\ s‘\l\}g
illage

In each phase, there is a bu d@)/vhere PC stays. The player can check his
badge obtained in accordal ith his 18 d points. The rewards received for the
completion of the quests be used,t ate themselves or buy a variety of items at
the village store. @ \

. Q
4.2.1. Stage 1 \ *

At this ﬂ e simple=fpur Tundamental arithmetic operations of elementary school
level will beymainly consi . The first stage is a village in the forest. The hero receives
the tasks from the N

ying at each house and after completing all the tasks, he will

estat this stage involves the functional problems in the mathematical curriculum
of migdd " hool level. The second stage is an Ice village. [Figure 6] a village and NPCs
. The same procedure is taken as in the Stage 1 to move on to the next stage.
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4.2.3. Stage 3

The high school level mathematical m
stage is a desert village. [Figure 7] j
completing the tasks by cooperati

given at this stage. The third
s in stage 3. The hero will be
) using wireless communications.

Figure 7. Sample of a Village and NPCs in Stage 3

4.2.4. Castle of Devil King

Here, the hero will review the contents learned from previous stages. To reach the devil
king's castle, the hero must defeat the monsters guarding the roads. He can do so by
reviewing the past learning contents and will able to rescue the princess.
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5. Conclusion and Future Work

The gamification of learning process has been pursued in this study to provide more
interest-oriented education. To facilitate this goal, an education-gamification platform,
which can be applied to people of all ages by adjusting the level of difficulty, was
developed.

The platform can be effectively used for the mobile devices but the IT support is not a
prerequisite. The researchers’ future task involves designing and implementation of a
Java-Android game using the platform described in this study. A demo-version will be
developed first followed by an actual release.
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