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Abstract

Gamification, defined as the use of game design elements-4gama contexts, has been

a trending in both academic and a variety of industrial domainfr around half a
decadeA number of empirical studies haghowedthe usefulness and effectiveness of
applying gamifi cat inotivation andemgadgement ie difipreno p| e 6 s
activities. On the other hand, multiple design frameworks and methods have been
proposed to guide the practice of gamificationglesnd development. However, one of

the key issues for gamification, which is being only focusing on using less essential game
elements on motivating irsad of providing genuinely meaningfyhmeful experiences,

has not yet been addressed fully. Furtlemen the existing gaification design
frameworks contribute limitedlyn providing constructive and easily applicable design
methods or toolshatto facilitate the motivationand behavior analysis and ideation of
gamification projects. Therefore, in shstudy, the author proposes tMpotivation
oriented Scenaribased Gamification Design method in order to address the issues
mentined above. The method as adaption of the User Requirement Notaticio the
modeling of system goals, gamification motivations, system user behaviors, existing
gameplay, anthe mapping beveen them. The new method aims to provide not only an
innovativeway of specifying gamificationdesigns on the mechanic and dynantevels,

but also a possibly insightful perspective towards improving gamification experiences
and effectiveness with meaningful plays. In addition, a case study is conducted by
applying the proposed method to a flfal language learning system, Word@j with

the method validted and evaluated via anterview with an expert from the WordDive
company.

Key words and terms Gamification Design methodJser Requirements Notatip&cenarios,
Motivation, Gamification DesignModeling, Game Dynami¢c$leaningful Play
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1. Introduction

Gamification has been a permeating trend in both the industrial practice and the academic
domainduring thepast sixyee The term fAgami ficationd was n
after its first adoption in 200BL], despitethe fact that similar parallel terms had been

constantly used. Many of the parallel terms have been introduced and applied in industry,

when this conceptyvhatever was called by then, started to draw attenf@jnsStarting

from the year 2011, gamification has becoome of the most hyped concspiccording

to the Gartner technology hype chart, and reached the summit if30L&spite of the

fading hypeof gamification in trends after that, the concept, as well as the relevant
research on its theory building and application, is still drawing significant attention.

Within this period, studies from various domains were conducgedlymg the
effectivenessof gamification in those domairjd] i [8] [12] [35]. Meanwhile, multiple
gamified web applications and mobile applications were developed providing innovative
ways of solving common probleni$1]. Thoughthe excitement over gamificatidras
surpassed itsummit, the market of gamification is still growing sharp8] vith
academic research gamification related topicstill growing steadilytowardsmaturing
[10]. The focus concerning gamification in academic research during the past six years
encompassethree major directionsncluding the theorgriven empirical study, the
design studies and the studies on the extension of application contexi&¢hdéndous
number of seminal research works have been done in these three major perspectives,
contribuing to building the foundation of gamification studies.

The pillar of the theord r i ven empiri cal studies on ga
gami fication?06 The most common answer, i . e.
by Deterdinget al.statinggamification is the use of game design elements ingeme
contexts P]. This definition situates gamification in a position where it is a derivative
from games and gamefulness, instead of plays or playfuleags$ofys), and the use of
game elements, insad of using fulifledged games (e.g. serious games) or extending
games (e.g. pervasive gamedhother wellacknowledged definition was given by
Huotari & Hamari from the perspective of service marketing, stating gamification is a
process of enhancing &rsice with affordances for gameful experiences in order to
support wuser 6s [3][E37aThdy emphakize ¢hat gamdication shal
focus more on the user experience instead of the form. Many other studies also provide
similar definitions with their unique perspectives, such d</][[18]. Thereafter,a
standardized emerging definition is given by Seaborn & Fels summarizing the studies
above, stating gamification is the intentional use of game elements for a gameful
experience of nogame taks and contextd.9].



On the other hand, empiel studies on gamification have be&atusng on
verifying the effeciveess of gamification in gener al t
gami fication work?0 An exceptnwastanductedt udy ar
by Hamari et alvia a literature review opeerreviewed empirical studies [12]. Their
conclusion is that gamification does work but with some caveats) most of the
guantitative studies, only part of the relations between gamification eienaand
outcomes are concluded positivighereatfter, the sequential studies started to focus on
guestions, such as, i Dole[s6] aadfidMhryt aiore se li ¢ mavrot
[20] [21]. Meanwhile, many other studies convert the focus towards tgckfinse
questions in specific domainise. the extension of the application contexts

Amongst those studies focusing on applying gamification in specific domains,
education is one of thprevailing contex@ where gamification is considered as an
effectiveand appealing approach. In fact, even before the emergence of the gamification
concept, using games facilitating educational purposes had been widely studied, and
conceptualized as ganmased learnind22] 7 [24] and serious gameld38] [139.
Compared togames, gamificatiortan provide an efficient facilitating mechanism in
achievement system, narratives and quesisphasizing the individual concepts of
achieverent and assessment, but lackiagsituated natur¢25]. Nonethelessmany
studies have obtaidepositive results irshowingthe effectiveness of gamification in
educdional contexts, at least in a specific practice of a segmealtteinwithin, such
as,[26] i [32]. According toDicheva et al., despite of the lack of proper evaluation, most
of ther reviewed studies share the opinion indicating that provided designed and used
properly, gamification has the potential to improve learning [B8anwhile, many
studies also show positive or partially conclusion concerning applying gamification in
othercontexts, such as health, commemgerk and engineering practices [6]8] [34]

[35].

However, compared to the prosperous amount research done in the empirical
studies of gamificatiomoncerning its psychologic and sociological perspectivaied
resarch has been done in terms of gamification desagpgecially pertaining to the
techniquesnd toolgthat facilitate the design activitiek addition, they tend to comply
more with industry designs, which are not validated in game research, and gagne des
[10] [36]. Amongst the previous studies on gamification design methods and frameworks,
the authors tend to provide empirical guidelines rather than offemiathods or
technigues that facilitate the design process or qualityh asthe 6D frameworK62],
the framework for success [59], the lens of intrinsic skill atoms method [36], the Octalysis
complete gamification framework [66], and so on. All these framewavkgh will be
further introduced hereaftdry to provide practicakxperiencebasedyuidelines butack
of methodological insights.

Therefore, one of the current issues in gamification desigetipeais the
disconnection between the gamification design ideas from the domain experts and the



implementation practice of the developHr88]. Besides, the lack of adaptiohgenuine
gameplays from games to gamificatamd t he wuse of prevailing s
badgel eader boar do combination wi t h-masleo me gr e
gamification design is also problematic [5Zomparedvith the studies on game design
and development, the domain of software engineering provides a variety of methods that
ease the design efforts for software design and implementH{é@te, using the modeling
languages in software engineering domain spedvide unique insights in explicitly
delivering the design concepts from gamification experts to develdpesgpite of the
difference between game products and software, the design and development process can
be identical $5]. Especially for the desigof gamification systems, activities, such as
eliciting and analyzing the userso6 require.]
prioritizing the requirements, can also be found in the practice of software requirements
engineering [72] [121]Furthermaee, using the same modeling language in designing the
gameplays shall also facilitate the practice of enhancing the effectiveness of gamification
systems towards increasing gameful experiences and motivational affordances.
Therefore, this studgims to resarch on the use aimodeling language aesign method
in gamification desigmo facilitate theree-formed and erreprone ganfication ideation
process [36and the use of such method in integrate gameplay into gamification as well

To facilitate theprocess of gamification design, tisgidy proposea motivation
oriented scenariebased ganification design method adapted frothe semiformal
modeling language oWUser Requirements Notations (MR [74] T [76]. The URN
modeling language provides a quiakd straightforward design method for illustrating
the hierarchy connection between user goals and the specified scenarios representing user
behaviors.By using this modeling language, the gamification designers and system
developers shall be enabled tguaice thedesired ger behaviors in the form of visualized
scenariosas well as the motivation analysis modethe context of gamificatiorilhis
method shall largely ease the reseasol ideation stepsas well as the activities of
translating user awities into behavior chains aritie identification of user motivations,
in the traditional gamification frameworks [36]F).

In addtion, the variation of thisnethod shall provide insights in solving the critical
issue for gamifiation of how to provid gameful experiences the dynamic level [56]
Currently, nearly the design of all existing gamification system remains in the
Amechanicso | evedbamaesfidgd alodatsptbeodadoyhy g
gamification in general has beencriice d f or finot bei nigencee al gan
despite creating innovative game dynamics is {imesuming in both design and
verification, adapting existing dynamics into gamification design is to some extent
applicable.

Thus, aiming towards the previsly mentioned goals, this stugnswes the
following research questions.
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RQ1. Howto facilitat¢he ideation activity of gamification design by adaptiogl
oriented andscenariebasedrequirements modelirty

RQ2. How to addyameful expriencevia gamedynamics design to gamification
system®y usingthe modelingmethodn gamification design practiée

The remainder of the thesis is organized as foll&estion 2 provides an overview
on theprevious research in gamification design, summarizing thdi¢iigs and flaws in
the mentioned frameworks and metho8sction 3 introduces the basic concegtgoal
andscenarian requirements engineering domain, and the related researchpatsally
introducesthe URN modeling language, and meanwhile expléiow ths modeling
language fits igamification design. Section 4 proposesmotivationorientedscenarie
based gamifiation design method, with descriptions on how to use the method to solve
gamification design issuek addition, the method will bategrated intte bigger picture
of the gamification design process. Section 5 presents a case study on the retrospective
analysis on the existing mobile app WordDlve and theexplorative use of the
gamification design for itvith the proposed methodhe results will be also evaluated
and validated via an expert interview with WordDive comp&e®gtion 6 provides further
discussion on the relevant topics wiaction 7 concludes the thesis

2. Gamification Design An Overview

Gamification has certainly becongeresearch field of significance within the past six
years with no sign of slowinfl40] [141]. The predominant subdomains of previous
gamification studies include the definitions of gamification, frameworks and taxonomies,
gamification design methods, mé#ication effects, and user typologies and so on [39].
The pevious research on gamification desigameworks and methods contribute mostly
on providing guidelinesra stepgresenting suggestions reflected by experiences (e.g.
[17] [40] [41] and so on)These studies apparently provide a meaningful direction to
which the practitioners shall follow in order ¢iesign successful gamification projects.
However, the lack of explicit techniques and methods that suthyoeixperiences is also
obvious Analogrcally, it resembles the fact that only introducing the steps of process
models is never enough to support a decent software engineering paZectHis
section provides an overview on the previous studies in gamification design, including
the existing gmification design frameworks and methods, as well as other relevant
issues.

1 http://www.worddive.com



2.1.Game Design and GamificatiorDesign

The purpose of gamification design is to enhance emgagein different contexts when
game design aims towards pure entertainnjél. Despte such differences, game
design has inevitable impact on the design practice of gamification sygtegned by
Deterding et al. as part of their work on defining gamification [2], gamification relates to
gamesinstead ofplay, where the activity designedhall contain or resemble the
characteristics of games, which are structured by rules and competitive towards goals,
instead of those of plays, which are morefi@en, expressive, and improvisationd]

T [46]. In such way, the experiences createdthry design of gamification shall thus
resemblemore to the gamefulness thamayfulness 47], though designs towards
playfulness has also been studied in certain doma#.[Neverthelesghe activity and
thinking of game design &ill seen agsorereferences to gamification design, where, the
elements of game design are the core of gamification as well.

Rules ar@ne ofthe key elements of all games, which has been emphasized in many
studies that provide definitions to games [4%§]. The rules of gmes have to be
sufficiently well defined that they cdme programmed on a computer iorthe way that
the playersio not have to arguabout them every time theyay [48]. Seen as a crucial
element in game design, game rules shall be designed in suchhabitsey define the
game objects, restrict and allow pl4ddyer soéo a
The popular game design elemeatsngredients $0], such asparratives, reputations,
ranks and levels, teams, economigsd so on, can labe defined in the form of game
rules. The gameful experience is thus essentially invoked by the powerful connection
betweerthe rules and the play that they shape [@®mparatively, when the game design
elements are used in ngame contextas for garification, it can thus be understood as
a set of gameful rules are added to the-game ativity. On the other hand, game is also
made for interactions. The game designers create an artifact that players interact with,
where the gameful experience takdacp, when it is then something they enjéy]|
Considered as part of the larger picture of hum@amputer interaction (HCI), game
interactioncan be seen as the special case of interactions between the players and the
gamesystenvia the stucture of rués p2].

Digital games are fundamentally software products, wtien processes and
methods of designing and developing digital games is different from those for regular
software products, which are mostly referred to as software engine&shgThe
difference hereins that digital game design is not only to implement the functional
requirements but also to incorporate those elements of functions/rules in order to provide
gameful experienced4]. Many gamedesignrelated publications introduce guidelines
in the forms of lens, ingredients, or atoms [46] [49]51], when the lack of formal
methods somehow results in the gap between game design and game develsfment |
A widely recognized formal model for game design is the MDA frameworki (M
Mechanics, O Dynamics A1 Aesthetic3[56]. According to the definition, mechanics



are the various actions, behaviors and control mechanisms afforded to the player within
a game context, which means the functionalities provided by the games seen as a formal
system However, the system functionalities of games cannot guarantee their dynamics,
which is why digital games, despite of being software products, cannot be simply
implemented through pure software engineering methOdsthe other hand, a proven
gamedynamiccan alwayshe implemented via implementing a finite set of mechanics
(i.e. features) based on the specified requirements of the game system.

Compared with game desigpr the large scaled AAA games or other graphic based
games on various platformgamfication design is to some extens, less effort
demandingwithout taking into account gameplays that appeal to pldjdr. Mostly
the gamification products focusoreon the motivation cr&ed by the mechanics when
less orthe gameful experienceBhatis also the reason why gamification has been widely
criticized due to taking the least essential elements of games and being not genuine games
at all [57] [58]. It seemsmost of the gamification products only provide mechanics for
motivation that are alsalecorated with aesthetics, blaickingthedesi gned Af un:
compared to what is provided by games [14jerefore, it is necessary to investigate
lack ofthe gameful dynamics design in the previous gamification design frameworks.

2.2.Gamification DesignFrameworks

One of the earliest framework for gamification design is the framework for success
provided by Di Tomasso5p], which is based on the classic sgdftermination theory

[60]. By investigating into the meaning and path to the three elements of imtrins
motivation, autonomy, competence and relatedness, the author presents a framework for
success stating the steps towards successful gamification design. The framework aims to
extract the basic needs of the players, individual differences, combined ogitl s
influences, through the lens of interest, in order to reflect with fun, satisfaction, and
meaningful interactions, so that the players will ultimately achieve fpheriexce of flow

like engagemenitl]. The steps provided by the author include discimg the reasons

to gamify, identifying the profiles of players, setting up goals and objectives, describing
skills andactions, definingenses of interest and desired outcomes, andtpkting and
polishing.

One of thewell-known gamification designframeworks is the 6D framework
presented by Werbach & Hunter [62Z]he 6D framework includes the following steps:
define Business Objectives, delineate target behavior, desguilbeplayers, devise
activity loops,do notforget the fun, and deploy appragie tools.Comparatively, these
two frameworks resemble to each other in many ways, where the objectives, the target
behaviors, the player profiles and the lenses of interests are the commonly agreed
opinions. On the other hand, there are two aspectsspectively emphasized, which are
the play testingand polishing, and the appropriate tools. Yet still, both frameworks are
limitedly supported by the formal design methods and techsjoueich results in their



lack of connection to design practices. Egample, suggesting the designers not to forget
the fun does not guarantee the outcome will be fun. Analogically, claiming software must
be designed according to the clientsd requi
from failing to satisfy thec | i erequirerdents, when the specific requirements
elicitation, validation, and management methods and techniques do.

Similarly, De Paz also proposes a series of steps to gamification design as well as
a set of guidelines [63], which are largely inspirby the previously mentioned
framewor ks, a ntypes Bradelt[6U]e @espite ghe atgpse being even more
general and including three major phases, the author tries to embrace individual game
elements into gamification designs. However, the sigégoe elementdo not guarantee
meaningful game dynamics as well as gameful experiences. On the other hand, adopting
Bartleds player type model originally for
design is also questionable. It shall be more conviniraglopt the user type modébr
gamification proposed by Mazrewski orChou B5] [66].

A different six categories of gamification elemeni® presentedbased on the
review of previous literaturea [67]. The six elements include general framing, gahe
rules and performance framing, social features, incentives, resources and constraints,
feedbacks and status information. To enrich the eleiased framework, the authors
also present the 42 individual elements to use within the six categéeistee g 6 s st udy
defines a simplified framework from the perspectivermiral persuasive gamification
design [68]. The steps introduced in this study include moral principle definition,
conceptual investigation, stakeholder involvement, as well as, evaluatioiteeation.
The framework presented by Aparicio et al. consists of four individual steps, including,
identification of the main objective, identification of the transversal objective, selection
of game mechanics, and analysis of the effectiveness [38%€eTtihredrameworksalso
focus on providing guidelines and comprehensive instructions on how gamification shall
be designed and what the generic steps are. However, they still do not introduce a formal
method on how the detailed features, mechanics, amainaics shall be designed

Furthermore, motherstudycombines the ideas of using lens for game design from
Schell [51] and the concept of skill aton&9] into the lens of intrinsic skill atoms for
gamification desigri36]. The authomproposes five stepgs gameful designhincluding,
Strategy, Research, Synthesis, ldeation and Iterative Prototyping. For each step,
Deterding describes a set of sstieps further illustrating the procedgdeanwhile, the
author also identifies two modes, innovating mode amadbiating mode, which represent
the design work for creating a new system
improving an alreadyxisting system. fie gameful design process is then presented as
the following table.

Innovating Mode Evaluating Mode
1. Strategy




a. Define target outcome and metrics
b. Define target users, context, activities
C. Identify constraints and requirements
2. Research
a. Translate user activities into behavior cha
(optional)
b. Identify user needs, motivations, hurdles
C. Determine gameful deg fit

3. Synthesis
a. Formulate activity, challenge, motivatic a. Identify skill atoms of existing system fg
triplets for opportune activities/behaviors opportune activities/behaviors
4. |deation
b. Brainstorm ideas using innovation stems a. Brainstorm ideas using design lenses
c. Prioritize ideas
d. Storybard concepts
e. Evaluate and refine concept using des

lenses (optional)

5. Iterative Prototyping

a. Build prototype

b. Playtest

c. Analyze playtest results

d. ldeate promising design changes
Repeat ad until desired outcome is aehied
Increase prototype fidelity as playtest rest
approach desired outcome

Table 1. Five Steps in Deterding's Gameful Design Method [36]

Similar to the previously mentioned gamification design frameworks, this design
method ao emphasizes the importance of objective and user needs analysis as the
starting two steps of gamification design. On the other hand, the author indicates that
translating user activity into behavior chains is a helpful way of identifying the targeting
user behaviors, despite that he considers it as optional. The fourth and fifth steps of the
design method is more similar to the description of an agile developmacesgrof
Scrum, which contains identical activities of brainstorming, user story backlsgs,
story prioritization, iterative development with sprints, and so7@&h|[[71]. The method
is further evaluatethrough 19 design projects and training workshops with more than
300 participants, and validated with a case study.

Furthermore, anotheecent studyby Morschheuseet al. provides a synthesis of
the previous gamification design frameworks and develop a complete model of the
gamify method[72]. The figure in Appendix 1 shows the complete model for
gamification design, the activities of whidan be divided inteseven phases: Project
preparation, Analysis, ldeation, Design, Implementation, Evaluation, and Monitoring.
Described into a linear process modkis methodprovidesa relatively more thorough
description on the whole gamification peoj lifecycle. Via the interview on 10
gamification expects, the method is evaluated with several improvement suggestions
raised by the interviewees. Based on the comparison of the findings from the literatures
and the interviews, four general requiremdotgamification projects are seen as critical.



These requirements include, understanding the user needs, motivation and behavior, as
well as the characteristics of the context, identifying and defining project objeeiarbs,
gamification design ideasting, and following an iterativ@esign proces$ similar but
less detailed process framework for gamification learning design is given by Mora et al.,
who clearly indicates iterative process and agile methods shall be applied in gamification
design [73.

Manyother gamification design fnraeworks have been also propof&s] [43]. For

exampl e, Ni elemltseards tihweseret i cal framewor k f
emphasizes the needs and goals of the users over those of the organization, or
gamification service providers [7851 moes et al . 6s fisoci al gan

provides the insights on using social game elements to promote desired behaviors and
improve learning outcomeg9. Gear s & B mdwaiéons nt er acti ono t .
into acount the 16 basic desires given by Reiss and articulates the interactions and
motivations for each user role in business, which guides the choices of fitting game design
patternd80] [81]. On the other hand, industrial methddsgamification designsud as

Asmart gami f i8%,ddve been alspiesentedd3]ri84][

2.3.Summary

The review of previous studieshows thathe core activities through gamification design
process are very similar throughout the propogachification design frameworks and
methods These activities include:

Objective Analysis (why to gamify, for what reasons)

Behavior Analysis (what are the wanted behaviors from users)

User Profiles (what are the different types of users)

Ideation/Game mechanics selection (How, what elsnto use, how to
connec}

1 Prototyping & playtesting

1 Implementing & Releasing

1 Maintenance (repeatedly)

== =4 4 2

The previously reviewed frameworks mostly cover all the given activities or state
them in alternative fashions (shown in FigureHdwever, most of thee studies lack of
the instruction on how the design requirements are specified into requirements that are
easy understanding for developers. Furthermore, the specification of the user goals and
the connection between such goals and the desired userdostas® require further
discussionThe designers need a straightforward way of displaying such critical design
information, which shall also be open to further adjustment and enhancement. These
design concepts shall be more straightforward to the desrslgpn the other hanamnost
of the frameworkgresented above resembles the waterfall model in software engineering
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[85]. Similarly, the crucial flaw of the waterfall model is that the project will largely lack
of flexibility towards changes in requirenten Considering gamification projects
accordingly, when adopting the waterfiille linear framework, the cost for changing
functions in the implementation phase will be costly, which might result in the failure of
the whole project. This is the reason wigny studies indicate iterative development
process or prototyping is of great importance [36] [72].

Prototype &

Objectives Behaviors User Analysis Elements Selection

Di Tomasso [59]

Goals & Objectives Desired outcomes

Werback &
Hunter [62]

Define business Delineate target Describe Don’tforget Deploy the appropriate tools
objectives behaviors Players the *fun’

Devise actvity
loop

De Paz [63] Prepare: reasons, Design: Prepare: getuser Implement, Adjnstingand maintaining
members, objectives Behaviors mformation
L. Tdentify Identify transversal Select pame Analyze effectiveness
Aparicio et al [38] objectives objectives mechanics
1 . Who Test Act Release Anatyze
What & Why &
Marczewsky [41] - n ----

Deterding [36]

Preparation Analysis Ideation Prototype Implementatio Evalnati  Monitoring
Maorschheuser etal [72] 1 on

Figure 1. Common Pattern of Gamification Design Frameworks

Therefore, this study focuses on proposingecgjgation methodising modeling
language that facilitating the process of gamification design in the critical user goal
analysis and behavior analysis. A thorough analysis in these aspects shall to a large extent
help the designers in the ideation activities where thee@nh i on bet ween u
motivation and their behaviors can be more intuitive and adaptive. Furthermore, using a
welkdesi gned model ing | anguage shall also fa
design concepts into implementable requirements.

3. Goals Scenarios, and URNin Requirements Engineering

Despite of being software products, digital games are seldom developed in the same
fashion as in software developmg¢itl4]. Developing a game is not only to implement

the functionalities but also to provide thargeted gameful experiences via the
combination of those functionalities. Therefore, it seems that the differences between
software and game development activities results from the essential differences between
utilitarian software and digital games aslbric system§86]. However, gamification is
neither a pure utilitarian software, nor a genuine hedonic systhioh suggests there is
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a certain gap between game design practice and gamification design, which could be the
design and development methods fot he Aut il itarian partso o
connection towards the hedonic parts where game design elements aMazsedhile,

both game design and gamification design activities has limitedly applied the formal or
semiformal methods from the #favare engineering domafi45).

Formal methods are the mathematical techniques often supported by tools, for
developing better software and hardware systems [87] [88]. The vital first step in a high
guality software development process is requirementsieadgng. Formal methods can
be useful in eliciting, articulating, and representing requirements [87] [89]. Therefore,
when designing the utilitarian features of a gamification software, the developers and
designers could certainly benefit from adapting tbrmal methods from requirements
engineering in the elicitation and specification of the gamification system requirements.
On the other hand, using formal methods and formal specification in game design and
game development has also been studied [98)r#al method in software engineering
is fia set of tools and notations (with a foc
the requirements of a computer system that supports the proof of properties of that
specification and proofs of correctness oeaantual implementation with respect to that
specificationo [91]. As said in this defini
specify the requirements of computer systems, which provides better means of
communication between the designers andetigineers, or similarly, that between the
domain experts and the IT experts.

On the other handemiformal methods, such as the Unified Modeling Language
(UML), are also playing critical roles in the software engineering prafice The
reason why UMLis defined as a senrmal method is due to its lack of formalized
senantics. However, being not as formal as other methods has not been hindering UML
from becoming one of the most popularly adopted software engineering modeling
languages, ai shares he traits of seraformal methods including being moelddiven,
intuitive, graphical and good at abstracting deta[®82] i [94]. Furthermore, the
integration of semformal methodgo formal methodsas well as the formalization of
UML has also beelong studied[95] T [97].

For requirements engineeringpals andscenarie havebeen adopted facilitating
the requirement elicitation and specificatio®g][ [99]. However, game design and
development,as well as gamification desigdespite of requiring alseliciting and
specifying the needs of the players and other stakeholders, has not been amting
artifactsor otherrelatedrequirements engineering methodsis sectionwill provide a
brief introductionon the use afoal analysis andcenam basednodelingin the contexts
of requirementsengineering.In addition, the sectin will specially introduceUser
Requirements Notation (URN), a seformal modeling languagesed in both goal and
scenario specificatiofor requirements elicitation, specificafi, analysis and validation
[72]. This modeling language shall be then adapted to facilitate the requirements
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identification and gamification ideation steps in pneposed gamification design method
[74].

3.1.Goal-oriented Requrements Engineering to Gamificdion

A goal, in the context of requirements engineering, is an objective the target system shall
achieve, explaining why the system is implemented this[MHy]. And goalshave been
recognized as an essential component in the theory and practice ofemeznis
engineering for a long time. According to Ross & Schomdr]|

AIRequirements definition must say why a system is needed, based on current or
foreseen conditions, which may be internal operations or an external market. It
must say what system feags will serve and satisfy this context. And it must say
how the system is to be construcbed.

Therefore, the goalriented requirements engineering is talr@ds such issues
where limited attention has been given in understanding why a certain featilne of
system is needed and how the certain feature satisfies the needs of various stakeholders
[112). Thus, using modeling techniques facilitating analyzing goals in the requirements
engineering practice is important, as goal modeling can pravidaveniat way towards
describingthe environment of the system, the sufficient completeness of requirements
specification, the requirements pertinence, traceabitiy, structuring of complex
requirements documentation, managing conflicts among viewpointg, B8¢[112]. The
main goaloriented requirements engineering approaches includenghdunctional
requirements NFR) framework [113], the i* [114], the Knowledge Acquisition in
automatedSpecification(KAOS) [115] [116] the GoalBased Requirements Anaigs
Method(GBRAM) [117], and so on.

Considering the domain of gamification design, identification of the goals of the
target system can be important as yasdamification is to use game design elements in
nortgame related systems in order to motivateusers to achieve both their goals in the
utilitarian features of the system and the ones in having fun with the gamification features.
Therefore, analyzing the goals and motivatidrihe stakeholders answering the design
guestions of maevehd tthies ef oaetoprle from t he sys
by using this feat uv+omendtediamlyss framtthe cequirementsh u s |, t
engineering domain shall provide certain guidance to the designers of gamification
systems on how to systetitally and effectively obtain the goals of the various
stakeholders.

3.2.Scenaricbased Requirements Engineeringo Gamification

A scenario is defined as an infor mal descri
and of a way in which the system cam bsed, or a temporal sequence of interaction
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events between the target software and its environment (other systems or humans) in the
restricted context of achievirgpme implicit purposes [100] [1DITo simply put, it is a

story about the users of a tatgystem and their actions [102] [0 typical scenario
consists of four key elements: the systemods
and his/her action to aclve the goal using the system [9&D4].

Scenarios are used to support thelgsis of the use of a target system in
requirements acquisition and validation, in order to gather stories, search for generalities
identify and analyze the néed behavior of software [P9They describe an existing
system and its environment includirthe behavior of the users and the context
information to allow discovery and validan of software requirements [98].

The textual scenarios could contain the redundant amount of information for more
than one features in multiple situations, where onteser can also contain all the related
key elements. For example, this short sentence extracted from a large textual scenario
paragraphfi ¢ Af ter hi s morning cl ass, Antti Sit s
opens WhatsApp to send a message to Anparid er t 0o h geostainathec hat . e
mentioned key elementahich describes the actions (isits, opens, and sendf a user
(i.e. Antti, an end us@rthe context/settingshere the user is situatéice. morning class,
feeling boredl, and his/her gals(i.e. to have a chat with AnfaThe scenarios could also
include more details concerning how the use
For exampl e, t he oopengthemm bbndteads & meadagenaarr rtahteinv e
be further degibed as

Aclicks the app i con on the phone screen
the | i st of contacts and findorthtnnads g
username besides it, entering the conversation paned theptext bar below and

types the text content, and then clicks the send baitton.

By doing so, the requirements for the target system shall be specified, where the
developers then have more information conce
shall be designed and implented. Furthermore, ideallyfrom a set of scenarios, the
designers (or requirements analyst) shall be able to elicit the full set of requirements for
the target software system.

According to Glinz 105, the key advantages of using scenarios in require&snen
engineering are summarized as follows.

T Taki ng a uosteirvidweing & systempfrom the viewpoint of users,
giving user a feel for what they will get.

9 Partial specification. i providing a decomposition of a system into functions
from a pecteve vitls eagh dunction treated separately.
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i Ease of understandingi providing an easy way of understanding and
discussing requirements for both users and requirement engineers.

91 Short feedback cyclesi allowing short feedbacks between users and
requiremats engineers.

1 Basis for system test test cases can be directly derived from scenarios.

Thus, sinilarly, it is not hard to imagby adopting the same method, gamification
designers shall also be able to obtain a better perspective on how the tarfjeagami
system shall be designethese advantages could be also shared for gamification system
design, especially fathe digital gamification applications. According to Morschheuser
et al . 6s description concerniuegsdh@ogami ain
motivations, understanding of the contexts, and the behapexsfication in the current
system are very important to the success of gamification design. Hence, not only do
scenarios contaisuch critical informatioon how gamification sstem shall be designed
but also it shall also provide the advantages of understandability between users and
designers, as well as the short feedback cycles that addresses the needs for agile iterative
designprocessand early play testing with properteaseg72].

3.3.The URN Modeling Language
The User Requirements NotatildRN) is a modeling language, designed to support the
elicitation, analysis, specification, and validation of requirements within the practice of
software engineerinfy4] i [76]. It is a semiformal, lightweight graphical language for
modeling and analyzing requirements of software systems in the form of goals and
scenarioslt is the first international standard to address software requirements and their
links using scenarios and goalsplicitly in a graphical way and in one unified language
[76] [106]. This modeling language focusesthe descriptions of certain user behaviors
through scenarios, which provide the structure and view on the features and capabilities
the target systemrpvides, and thapecified reasons for such behaviors and functions.
Meanwhile, it omits certain operational details of tmmponents interactions, which
allows designers and engineers to concentrate on high abstraction[@éfign

The URN contains twoub-languages, including the Ge@riented Requirement
Language ( GRL) for modeling the hierarchy
motivations, and the User Case Map (UCM) notation for describing the scenarios.

Goaloriented Requirements Languag&RI).

The GRL, based on thg modeling language and the n@unctional requirements
framework[107], is a visual modeling notatiofor analyzing intentions and goals of
multiple stakeholders, and facilitating the decision making. The essential elements of a
GRL graph includehe following element§76].
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Actors i the stakeholders of a system, or the system itself.

Softgoalsi the goal without clear objective measure of satisfaction.

Goalsi the quantifiable goal in binary way.

Tasksi the solutions to softgésor goals.

Resourced what is needed to achieve or complete softgoals, goals and tasks.
Links 1 the various relations between the elements.

= 4 4 48 A2 -2

By using GRL, the designers shall be able to obtain the intensions of various
stakeholders, most importantlyetlusers of the target system. In addition, the designers
shall also acquire a clear mapping between the goals of stakeholders and how these goals
can be achieved with seurces and tasks.

An example of using GRL illustrating the simplified gaaiented elation for a
city commuting system is shown as follows.

..................
"y
.....
"

Provide public
transport 3

Take public
K transport Take private
transport :
H — — .
H Minimize time lost
H by commute

- ; Available to %

., Minimize cost Take Hitch a> - , : id :

., for commute own car ride /. [ ' give aride &
oA, Vo o, "

....................
e,
»
*a

o
w *

Figure 2. An Example GRL Graph: The Commuter Goals

In this GRL graph, three individual actors are displayed, including the commuter,
the city and the commut er 6sarecslown watlEngthee . The

dottedline-e I | i pse. For instance, the comkeut er ha
public transpord , takei private transpo@t , miniinize time lost by commote and
fiminimize cost of commute However , t hedulfiledysonaltareousii. g ht no
Meanwhile, the intensions of different actors migleppend on one another or conflict
mutuall y. For exampl e, takindipublictamepotit e o tnp | i et er

with the cit prowwde publit wanspddqwhile onf the fcontrary, the

commut er 6 s takeprivate sanspast ovfi | i contradict with t
o f cledr streeté On the other hand, for each goal/intension, multiple tasks can be
connected to it, demonstrating that the speciftension is fulfilled by completing the
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task. For etakeonp tae , ditehiafridee rf uil f i [ | s t he c¢commu

ftake private transpot
H’Or\f.
Take public )
- N\«
press Bus > ( Take own car > ( Hitch a Ride >

Figure 3. The Connection of Goals and Taskisi GRL

In GRL, goals/intensions can be decomposé¢d subgoals. Shown in the above

figure, the goal Acommuteo of t easwithmmut er
a OR relation, i ndicating that the goal fAco
the subgoals.

User Case Map (UCM)
The UCM, asa visual scenario notation, focuses on demonstrating the flow of behaviors.
UCM intends to illustrate the interaction relations between architectural enidiieg
visualized diagramabstractingedundant textual detailg6]. One of the disadvantages
of using scenarios in requirements elicitation is the redundant details in the original
textual narrative which largely hinders the efficiendM, on the other hand, can solve
the problem via simplified visual demonstration of the behavioral sequences.

The key elements of the UCM notation include the followingj.

Map i a diagram containing a set paths and components.

Pathsi casual sequences illustrating one possible behavior.

Start points T indicating the start of paths.

End pointsi indicating theend of paths.

Responsibilitiesi describing the required actions or steps to fulfill a scenario.
OR-forks/OR-joins i indicating the alternatives.

AND-forks/AND -joins i indicating the concurrency.

= =4 4 4 4 8 -2 -2

Waiting places/Timersi indicating the location on the patien scenario stops
until a condition satisfied.

Static stubi indicating one existing further interpretation of a behavior
Dynamic stubi indicating multiple further interpretatisiof a behavior
Componenti the structural aspects of a system

Processi acomponent that has its own thread of control

= =4 4 4 2

Object i a component that does not have its own thread of control
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By using the UCM, the designers shall be able to detect the possible behaviors of
the target system via the displayed set of paths/scenaritseoset of mapswWhen
understanding the semantics, both the designer and the developers shall easily understand
the scenarios and then know the features to be implemented.

An example of a UCM scenardescribing the behavior sequence of a person going
to work is shown as the following figure.

home transport elevator
secure take
commute

ready home , elevator
to ._ _I in
leave cubicle
home ( )
stay
home

Figure 4. An Example of UCM: The Go-to-work Scenario

This UCM graph contains the process of a perfsom home going to his/her
wor kpl ace, starting fr ecadyto kkave homedhedist wher e
component ofhe scenariopaths t he persondés home where his
home where the person has options for multiple-paths. Amongst, the person can
continue his action of going to work by proceeding to the next behavior node,igvtuch
commute, or choose to stay home when the secure home system fails. As shown in the
figure, the secure home is denoted as a static stub, which indicates one extra level of
scenario specificatigrwhich is shown in Figure.5

secure home

arm system

lock door
outl X
out? use alternative
stay I alarm swtem

home

Figure 5. The Plugin Map for Securing Home Scenario

In Figure 5, the map denotes the behavior of the person securing his/her home. The
starting point is where the person operates the arm system, which has two out paths, i.e.
success or fail. When the arm system successfullyregdis/her home (i.e. outl), the
person can then just lock the door and proceed to the next action (e.g. commuting
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according to Figure 3). On the other hand, when the arm system fails (i.e. out2), the person
has then three options, including staying hposng alternative alarm system and then
locking the door to proceed, and directly locking the door to proceed.
Moreover,one ofthe advantageof URN is that the goaititension graphs of GRL
can be linked with the scenario graph of UCM, where each tesieat of GRL graphs
can be denoted by a UCM graph. Taking the previous Figure 3 as an example, the scenario
of t htwkingaregklarBus can be denot égdrebas t he foll ow

_*..-—"'" Dr\’h
Take publc —
transport P
DTESS Bus ) ( Take own caf ) < Hitch a Ride )
Ap>

A Regular Bus

deal with,

work email

ramsport e

i take 95 ": e £96

Figure 6. The Connection between GRL and UCM

The previous briefemonstration on the fundamental features of the URN modeling
language shows thahe URN is a useful tool in depicting the scenarios of the set of
interactions certain users can engage with the system, as well as the connection between
t he us e ross@nditheit gealsard tmotivations. This shall help the designers and
developers to better understand the requir
the communication between themselves.

Similarly, in gamification design practicejnderstanding e user needs and
understanding the different stakeholders is one of the key requirements for gamification
projects [72]. Furthermore, designing user journeys and translating user activities into
behavior chaingthe scenarioshas also been emphasizedaalsey step in gamification
design [36] [72].Thus, the URN can certainly facilitate the gamification design in such
ways.

3.4.Existing Modeling Languagesfor Gamification

Despite of gamification system mostly being software system, the process of gamification
system design and development resembles limitedly that of software engineering.
Gamification design tends to imitate the practice of game design instead of thespractic
of software engineering, whenodeling languages, such as the UML, are a common
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technigque in software design but not common in game and gamification d¢gijn
Currently, as menthed in the previous chaptethe prevailing gamification design
frameworks provide limited insights in using modeling language to solve design related
issues.

Onre modeling languagéor gamification is presented by Herzig et alhich is
named GaML [10B This modeling language is developed to solve the gmomne task
of information transitions from domain experts of the design phase to the IT experts of
the imdementation phaseThe GaML providesa set of syntaxeghat contains the
hierarchy of gamification feature element classhks instance of which is denoted as a
set of pseudaodes which the IT experts (developers) shall better understand. However,
thsmodel ing | anguage falls short in addressi
their connections to the interactions. Thus, it provides only ways for the developers to
ease the understanding curve but not the ways for the designers to obtain @idieteer
in how the gamification system shall be designed and why the system shall be designed
in this way in the first place.

3.5.Summary

The review of previous studies on the gamification design methods or frameworks shows
thatmost of related studies focos proposing a process defined with steps of activities,
accompanied with many suggestions of expertise towards gamification design. However,
very limited studies have specifically addressed the issues in gamification design practice
concerning what featas are needed and why. Current gamification design tends to the
use of game design guidelines and heuristics in order to gamify the target system with the
gameful experience these guidelines and heuristics offers, while overlooking the
effectiveness of usg formal or semformal methods from the software engineering
domain to facilitate the gamification software design.

From the requirements engineering perspective, analyzing goals of the system and
other stakeholders helps in the specification and vadidatif the requirements, so that
the systenwill be implemented to be the one needed. Meanwhile, using scenarios as
artifacts to elicit, specify and validate requirements is also very useful to the software
designers and developers. Comparativgamificaion designers, in the same way, need
to elicit, specify and validate the requirements of gamification systems, in order to satisfy
the needs of various stakeholders. Therefore, formal or-feemal methods in
requirements engineering shall help in gacaifion design practice when used adapting
to the contexts.

4. Motivation -oriented Scenariobased Gamification Desigrivethod

The review on the previous methods for gamification system design shows that most of
the studies focus on the explicitly defined degigocess with the specifically described
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activities within each step for various gamification design frameworks, such as, [59] [62].
Furthermore, nearly all the proposed gamification design framewfatk short at
presenting a specified way of using dgsitechniques and methods, whiease the
knowledge transition between designers and enginesrsell as the tools supporting
such practiceOn the other hand, the previous attempt on defining modeling language for
gamification design (such as, [109]¢esns to lose touch towards the empirical studies of
gamiication in general, provide only pseudode describing the gamification
mechanics, and miss the solution in easing the communication between gamification
designers and developers. Meanwhile, limigtddies in the gamification domain has
specifically designed methods or tools to facilitate the integration of the utilitarian
functionalities and gamification designs with the validated and modelized game dynamics
via unified language.

Therefore, to ad@ss the issue of lack of game dynamics in gamification design and
to ease the communication between gamification design and development phase with
visualized design language, this study provides an adaption of/Ri¢ modeling
language for requirements dy&ls in software engineering to the gamification design
practice. This section will introduce the modeling methodeitail and present its use in
the requirements elicitation and gamification ideation activities.

4.1.Motivation Analysis by Adapting GRL
Motivation analysis in gamification design is of great importance, as gamification is
defined as a process of enhancing services with (motivational) affordances in order to
invoke gameful experiences and further behaviowtomeg12] [13]. Thus, to achieve
the effectiveness of gamification design, the system shall be desigmedittespecified
functionalities that are injected with potential motivation affordaneience, it is why
most of the previous defined gamification design frameworks emphasidedigm shall
start with the analysis and vadonsi f i cati on

Many previous studies on gamification motivation have widely connected it to the
SelfDetermination Theory and thieeory of intrinsic motivatiof60]. Most ofthe studies
have addressethe three basic psychological needs that consistently emerge as powerful
and universal source of energy for motivati@ompetence/Mastery, Autonomy, and
Relatednessas the key motivation affordances gamification systems sitalsfor{110.
However, interestingly, nearly no gamification design related studies have indicated
designing directly towards such motivational affordancés.predefined list of
connections between the threeeds of motivation and game mechanics has been
presented by [38], which indicates that proper game mechanisms shall be selected to
evoke the certain motivation of users based ompteédentified main objectives.

The GRL provides the&oncrete way of analyzing and displaying not only the
potential maivational affordances and the behavioral outcomegjedl as the connection
between these motivations and the targeted features of the system. It shall largely help

of
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the designers in the decision making towards selecting the functionalities of the system
and the gameful mechanisms to implement.

To the specific, the elements for gamification design motivation modeling language
are adapted from thosd¢ GRL, which are specified in the following table.

Elements Description

Actor A stakdnolder of a system, or the system itself.

Softgoal A goal without clear objective measure of satisfaction.

Goal A quantifiable goal in binary way.

Task A solution to goals or softgoal.

Decompositionlink | Allows elements decomposed into sekements

Dependency link | The dependency relationship between actors

I:I Resource What is needed to achieve or complete softgoals, goals and tas
_+____

Contribution link The desired impact of one element on another

Correlation link The side effects of one element on another

Table 2 Elements of the GRLand Descriptions

The first step of the modeling is to identify thiakeholders of the target system,
which shall be denoted as the actors in the graph. The most important actor in designing
the gamification system is the end users. On the other hand, for some gamification system,
the companyand the development team, tite individual developers caalso be
identified as stakeholders, as the development of the system shall influence them.
Meanwhile, based on the understanding of the scope and vision of the target system, a set
of initial goals/motivations of each staketiet shall be added. Taking the example of an
exercise mobile apisation (such as, FitStaand 7 Minutes Worko#g), the actors and
the initial motivations of the application can be identified as the following figure.

User
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Figure 7. An Example of Stakeholdes and Basic Goals for an Exercise App

2 http://ffitstar.com/
3 http://7-min.com/
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Provided the target system does not need any gamification mechanism, the
decomposition of the initial goals can be quite easy. The requirements analysts shall then
analyze firstly decompose the goals into-galals, ad detect the tasks and resources
needed to achieve these syimls and further to achieve the main goals. According to the
previous example, the decomposed gaaid taskoftheu s er 0 s legro folvtoo f A
exercise can be denoted as the follows.

User

%
Fallow i
T“Dtoorgls Pracice InsthE?:Eions :
i id\ O
T\-ﬂéaiﬁ;hg I‘E.r?clllzga a:::; ( Self Exercise ( Read Ebook ) ( Lisot;éﬂa;:to >
Videos exercise A i 'i:ompan)r
- o 100 .,
=+ 10 ,.|. 100.
- Profit from .'i
Subscribe to
Senvice -_.". ‘:..
Figure 8. Decomposed Goals and Tasks
InFigure8 t h e Isaonfhowgocexelcisefi i s decomposed i nto t
goal s, folow tutorilo jpepactid®d , and Aread instructions

the user must achieve all the three goalsrder to learn how to exercise. Furthermore,
in order to achieve those three gyimls, the according tasks shall be executed by the
user. For example, the user can choose to just watch the video or to follow the video and
exercise Meanwhile, the behawir follbw tlie video and exerci8de cont ri but es
g o alpractited fias wel | . Moreover, the user must
watch the videos, when subscription also makes the profit of the company.
Therefore, by obtaining the main deoaf stakeholders and decomposing those
goals into sulgoals and tasks, the designers shall be able to acquire the user requirements
of the target systemDepending on the abstraction level of the requirements, the
decomposition level can be differentrfFo e x ampl e, t he fisubscri be
still d e ¢ celfegt@ackages | anseldrt Faying methods, depending
understanding of the tasks from the devel
When the utilitarian goals and tasks of the target sysésnbéen identified, in order
to gamify the systenthe gamification designers shall analyze the goals/motivations of
the stakeholders in terms of gamificatiofhus, the motivation analysis towards
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gamification can start from the basic intrinsic motivasias well as extrinsic motivations
from Ryan & Deci6s study [60], shown as

- Extrinsic
Inti
Autonomy Relatedness External Identified Integrated
Regulation Regulation Regulation

Figure 9. Basic Intrinsic and Extrinsic Motivations

Introjected

Competence \
Regulation

Like the previous goabriented analysis, the gamification motivation can also be
decomposed into a sef subgoalsof certain game mechanicSome examples of the
game mechanics and their connections to the basic intrinsic motivations are given by [38].

Taking the ficompetenceo intrinsic motivati

include positive feedbacks, optimal challenges, progressive information, intuitive
controls, points, levels, leaderboards, and so on. Therefore, the motivation modeling for
gamification can be denoted as follows.

Intrinsic
Motivation
0
(Cnmpetence ( Autonormy ) Reltedness
Positive Prograssive Leaderboards
Feedbacks Inforrmation

Figure 10. Decomposition of Intrinsic Motivation to GameMechanics

Points Levels

Furthermorepased on the game mechanics the designers selected, eagakub

of game mechanics can be further decomposed into tasks, which represent a set of

instances of behaviors and interactibased on the understanding of the scopesaaimh
of the target systemThus, in the example, the given sudmls can be further
decomposedconsidering the mobile application of exercisgo the following Figure
11. This figure shows the connection between certain tasks that the user carotraes in
to achieve the sufjoals and then achieve the main motivatidbo.be noticed, the task

~

fireceive virtual items when levelingap i s not a fAmust haveo

(25/100) in aclevlegupng t he goal of A
When both the goal analysef the target system features and the motivation

analysis for gamification have been doiiée designers shall then consider merge the

two individual GRL graph into one, which shall denote both the utilitarian features and

t

t
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the gamification mechanicg/henobtaining the graphs, the designers shall have already
understood theequirements for the target system, and have known the mechanics to be
used to gamify, especially when the client and end users participating in the process of
modeling. Provided theeam aims topursue the efficiency in design, followed by quick
prototyping and quick playtesting, the mapping of features and mechanics can be
simplified into pure enumeration via brainstorming. However, the designers can further
specify the tasks in the twgraphs with UCM.

Intrinsic
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( Autonomy ) Relatedness
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_L _I_ +: &+ 5 I\
" i i i < Count number > Earn bonus Receve virtual Tlold who
TD'IJE.l. 'thgd ( Receive Titles ) I;e;ene > of movas points for hard items when you've beaten
Job" when adges maves leveling up in leaderboard

followr

( Leaderboards )

And

-
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leaderboard
when have

Level up
when receive

Figure 11 Gamification Motivation Further Decomposition

To sum up, the motivation analysis of gamification design with GRL encompasses
the following steps.

Stakeholder analysis and identification

Nongame context goal analysis atheicomposition
Gamification motivation analysis and decomposition
Quick mappingor proceed to ideation with UCM)

P wnNPE

This motivation analysis method complies with the activity of user analysis step in
gamification design process proposedvbyrschheuseet al [72], where the aim of the
user analysis is to create user persofide proposed motivation analysis method can
subsequently use the user personas obtained and categorize them into user types, when
the motivation analysis can be different for each tige. In this step, it is also suitable
to take into account the predefined gamification user types instead of user personas, such
as, the ones proposed by [65] [66)n the other hand, this method can also be seen as a
requirement specification step fdnet previously elicited requirements in the project
preparation steg-urthermore, this method shall largely ease the process of ideation and
brainstorming in the next step Morschheusee t al . 6Thereforetwhen dising
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the GRL-based motivation angdis methogdthe user analysis step Bforschheuseet
al . 0 edcande ddapted as Figure 12

Input: Elicited Requirements,
Project vision and scope

—

@ )
Define Target User (Types)
i ! i
Specify Requirements with GR
, ! i
Motivation Analysis with GRL
_ "

*

Output: List of motivation oriented tasks
Specifed requirements

Figure 12 The AdaptedUser Motivation Analysis Step

4.2.Seenario-based GamificationModeling by Adapting UCM
When the gamification designers have completedrtbgvation analysis with GRL and
obtained the gamification motivation graph and the feature goal graph, they shall be able
to quickly start the ideation of integrating the two parts and specifying the requirements.
However, analyzing the potential behavaf the users or different types of usersl wi
help the designers knowing more specifically how to design certain features and how
exactly the features can be gamified. This-sattion will present how to use UCM to
model user behaviors and how to integr the previously obtained features and
gamification mechanics effectively.

First of all, thebasics of the@riginal UCM semantics are introduced as follows.

Elements Description
Start The starting status of a scenario path.
End The end status of a scenario path.
Responsibility A responsibility the actor shall act to procetd scenario path.
Static Stub Asinglechoice behavior whichontains sukscenarios

Dynamic Stub A multiplechoice behavior with subcenarios

Direction Arrow | Denoting the direction of actions

Crr Ay OX LY

)' ORfork/joint Denoting the selectivpaths of scenario&lternatives)
:I' ANDfork/joint Denoting thesimultaneous action paths of scenari@®ncurrency)
Timer Where scenario stops until condition is satisfied.

Table 3. Elements of UCM and descriptions



26

The process of creating fe@vior scenarios with UCM shall be seen as adoywn
activity, where the designers shall start with mh@st obvious scenarios, such @ one
shown in the following figure.

Ready Use App Better Health

o—o—

NI ouT1

Figure 13 A Fundamental Scenario for the Exercise Mobile App

This scenarids only to provide an obvious use of UCM denoting the behavior
chain, with the emphasis of starting status, ending status and the actions in between. In
order to genuinely facilitate the design of the target system, the scenarios shall at least
denote thdeatures of the system regardless of the detailed interaction steps. Still taking
the example of the exercise mobile app, a typical scenario of a mobile app user using the
fiwatchtrainingvide@ f eat ur e ( s $hallwemodeled asFHiggra 14e 7))

Ready Open App Watch Video Finish Watching

o——————¢ |

v LA L

Select an Exercise

Figure 14 A Scenari o of Using the fAWatch Trainin

Il n this figur e, seled an exkrcigea mindi satlesot hat
multiple alternatives as the user deciding which video to waietthermore, similar to
the textual scemr i 0 decomposition ment iwawchevileoi n Sect
can be further decomposed into functional requirements level user behaviors, which is
not necessary in this example. Considering the fact that most of the users shall choose to
follow the moves of the instructors in the video while they are watching, the scenario
shall be modeled as follows.

Watch Video
Ready  OpenApp
._ —%'JE CuTI
Select an Exercise Finish Exercise

Follow Maoves

Figure 15 A Scenario of Users Following Video to Do Exercise

In the scenario of Figure 1&fter the user selects an exercise, he/she needsdio
the video and follow the moves in order to finish the exercise and achieve his/her goal in
ffollow the tutoriab a nd t h e rearh owto exevcesd ( s h dwn )inn Fi gur
this way, by modeling the scenarios of different stakeholders witlill ldnd connecting
them with the GRL graph created in the previous step, the designers shaleb®
specify the tasks (or user requirements) elicited from the previous motivation analysis
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and be more familiar to how those features shall be designechpletinented. Therefore,
accompanied with the system goal analysis, for each task in the system goal graph, a
UCM scenario path shall be created indicating the user is supposed to accomplish the
behavior chain to finish the task and further achieve thesgoal

On the other hand, similar modeling with UCM can be created based on the
previous gamification motivation analysihe elicited gamificatio mechanics shown in
Figure 11 S u creceive adgeda n deceive pointd can be modeled into the
following scenarios.

Get 10 Points

Ready Excercise

O

Finish

Get 2 Points

[false] “Sorny'to see you quit”

Get "Good Start” Badge

[true] -
Ready 1st Exercise /‘\ Finish
O v —¢ I

[false] "Sorry to see you quit”

Figure 16. The Examples of the Gamification Mechanic Scenarios

InFigure 16 t h e r e -fork&for @aanh URKD gaph, indicating the user shall
choose either of the two options to complete the behavior. Taking the above graph as an
examplethe user can choose either to finish the exercise (condition [true]) or quit in the
middle (condition [false]). When the user finishes the exercise, he/she will get 10 points.
On the contrary, when the user chooses to quit, he/she will receive a riotifEaying,
ASorry to see you quito and receive only
results in different paths of scenaridsgether with the previous modeled system feature
o fwatihing tutorial video and follow the mave garaified sysem feature scenarian
be modeled with UCM as the following figure.

Get 10 Points

Get "Good Start” Badge

Select an Exercise

Ready [first_exercise_true]

Open Appy1
[first_exercize_falze

Watch Video Finish

Get 10 Points

Follow Mowves " -
Sorry to see you quit

- %

[finish_falze] Get 2 Points

Figure 17. Integrated Feature Scenario with Gamification Scenario
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By doing so, the designers shall be able to specify both system features and
gamification mechanics from the GRL n@ithg into scenaridased UCMmodeling.
Through the process of creating these models, the designersobtaith a better
perspective on what gamification mechanics shall be adopted with which system feature,

and what the potential user behaviors are ss@pd®o be like

Input: List of motivation oriented gamification mechanics

Specified requirements (tasks)

/r ~
UserBehavior Modeling with UCM
v
( Mechanics & Dynamics Modeling )
i ! i
Integrating Gamification Scenarios
\\ )

J

*

Output: List of specified gamification requireants,

The connections and mappings between requiremen

Figure 18 The AdaptedIdeation Step

The use of UCM and the scenalkiased modeling shall greatly facilitate the
ideation step oMorschheusee t al . g&], imtermd af dffectively generating
ideas of how to gamify system featgr according to the motivation these gamification
mechanics lead tdleanwhile, by further integrating the obtained scenarios, the designers
shall be more explicit concerning how the gamification mechanics mutually connect.

Therefore, the adapted procedsdeation based ollorschheusee t

demonstrated as Figure.18

4.3.Introduce Game Dynamicsto Gamification Design

al

@asrbemet hod

Morschheuseet al. mention in theirstudy [72]that a number of gamification experts
suggest playing of games and discussibgame mechanics can stimulate thindset

and support ideation. However, the connection between the understanding of the game
dynamic and the application of such dynamics in gamificatiorostly vague. According

to previous research in gamificatiorstn frameworks, most of the studies suggests that
there shall be an individual step of the design process where the designers shall consider
or brainstorm what game mechanics shall be adopted in the target gamification system
[59] [62] [72]. The intangiblity design suggestion and intuitive proposal, to some extents,
results in the current dilemma of the most existing gamification systems, where game
mechanics are applied separately and can provide limited gameful experiences. It is also
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the reason why gaification in general has been criticizedfon ot bei ng r eal gal
[58].

Therefore, investigating the difference between individual game mechanics and
game dynamics is of great importance. A wettognized study on this topic is from
Hunickeetalpr oposi ng t h eMechanicsuDyramicseAesthéticst(MDeY) f
approach of game design [56According to [56], the description of these three
components of games are given as follows.

Mechanics i the particular components of the game at theellesf data
presentation and algorithms.

Dynamicsi the runtime behavior of the mechanics acting on player inputs and
e ach woudtputeovebtime.

Aestheticsi the desirable emotional responses evoked in the player when she
interacts with the game system

Comparatively, the current gamification systems adopt mostly various game
mechanics, such as, the most famous points, badges and leaderboard combination, where
very limited game dynamics can be found in gamification systems. Taking the same
example giva in [56], the classic Monopoly game is fun mainly because of its dynamics
of competition in using strategies to earn more money than the opponents and make them
bankrupt. However, the individual mechanics, such as, rolling the dice and move the
piece,payng t he MAmoneyoo raineds ,b uoyri ngo itrnhge ttoertrh @ of
very limited fun. Similarly, moving pieces from one place to another does not make chess
fun, but the conflicts in strategies towards winning over opponenfBhilis, creatingr
adapting game dynamics to gamification design is the way of providing more gameful
experience. Therefore, provided modeling the-tiome behavior of the mechanics of
playersd move using UCM is possible, accom
scerario-based modeling, the designers shall be able to create an integration of modeling
gamification system with game dynamics with UCM.

Make Mowve

Check Board [pl_win] P1 Win
N1 ' ouT1 _'

] Wait P2 pl_not_win]

P1 Start

@-

2_not_win] P1Lose

[p2_win] I

Figure 19 The Scenario Modeling for TicTac-Toe Game

As creating new dynamics, despite being profitable, is -tomsuming and
unpredictable, the easy way to start is to take the existing games as example to modeling
the dynamics of them. In this section, | select the classi€TdaEToe game as the
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example. Then the first step of all is to model the features of the,gahen considering
the game as a software system. Therefore, as a player/user of the game (Player 1), the
scenario can be modeled as Figu@eQ@n the other hand, for the opponent (Player 2), the
scenario shall be identical.

However, designing these feaes does not necessarily means creating game
dynamics. More importantly, these features shall be able to provide meaningful play to
the players in order to create gameful experienddsd[ According to Salen &
Zimmerman[46] [119, play comes from the ay that players interact with the game in
order to play it. Thus, it is not the collective set of features provigetthe system that
create meaningful play but the interaction between players and the game system, and the
contexts where the game is playedtead [119].Therefore, taking into account such
interactions while design the game features is of importance when the designer aims to
create meaningful game dynamidde interaction between the player and the game
system can be seen as the inputéing outputting from both sides. For example, when
the player places a move to the board, the interaction means the player inputs a data (piece
shape and position) to the system and receives feedbacks from the system (the change of
the board status). MeanwH e , from the systembs perspect
denoted similarly via its received input a
perspective the scerarcan be modeled as the Figure 20

Change Player

Receve Input
Game Ends

1

Figure 20. The Tic-Tac-Toe Gameplay ScenariofronBy st emés Per specti ve

Game Starts

Provide Moves O ptions o [the_player_win]

As the TieTacToe game is played by two playetise identical scenarios from the
two players can be adapted into one (shosvRigure 2).

hMake Mowve P1 Win

P1 Start Check Board

@ %

Give board to P1
Make Mowve

P2 Win NI Check Board

Figure 21 Combined Scenario for the TwePlayer Tic-Tac-Toe Gameplay

On the other handhes cenari o from the game systemob:
adapted towards twplayer gameplay (shown as Figure)22
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Game Start  Show Board .
P1 Wins

Receive Inpuky oo win

i L T
Ly
Provide Mowes

Change Player

Receive Input

Check w.’n( »ou

P2 Wins Provide Moves ™1

ange Player

Show Board
Figure 22 Adapted Scenario for the TweP | ay er Gamepl ay from Systembs

Furthermore, these tvgzenarios can be synthesizeaere the interactions between
players and the game system can be shown fhersdenarios (shown as Figurg.23

Game Start Show Board Receve Input Check Win P1 Wins

iNd

ouTI
Prowide Mowves

P1 Start CheckBoard e Move F1 Win
2 ec yBoar
Change Play: ._ S -—|
i - INI Give board to P2
Give board to P1 ive board to
A Make Mowve

P2 Win ange Player

L Check /i bard

Recelye Input

I — ——————T 0 i Show Board

P2 Wins Check Win Provide Mowves

Figure 23 A Synthesized Scenario with Interaction Flow Detected

In Figure 23 the game dynamiof Tic-TacToe is shown as the alternate
interactionsto the game systerftom two players competing for the winning status.
Meanwhile, for every single interaction between the player and the system, the player will
receive the updated board situations and the static rule set and put effort ito elze
advantages to win, which enables the meaningful play for both players.

Therefore, Figure 28hows that it is possible to adapt UCM modeling language to
model the scenarios of game dynamics that provide meaningful play. Accompanied with
the prewus system feature modeling and the gamification motivation analysis, the
designers shall be able to integrate the modeled game dyrarttiessystem features so
that the target system will be gamified accordingly. Still taking the previous exercise
mobile application as an example, the designer can adapt tHa&itoe game dynamics
to the maleled feature shown in Figure ,1@y simply refacingt h get ¥ points
gami fi cat i on plageaanowe ronlic-TadTaetwith arfiother playes and

replacingt h get Xipointé6 wi t h an e xt euitinhe TicTacdagu.l aTtheom o f

the competitive dynamic of Ti€acToe shall motivate the user of the exercise app to
finish the exercise moves in order to keep playifige integrated scenario for adopting
Tic-TacToe game dynamics in the exercise mobile application can be denoted in the
following UCM graph (shown in Figure 24

F
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Game Start Show Board Receive Input Check Win P1 Wins
——
ouTI

Watch Video

NI
Provide Moves

Make Move

Select Exercise

Check Board s . Pllose

ST L

odrl

Do Exercise

Make Mave "Sorry to see you quit” P2 (CPU) Start

- " 2
Give b v/ ouTI N1

Clfange Player

Check Board

Receive Input

e ‘ Show Board
W Provide Moves

Figure 24. The Scenario of Adapting TieTac-Toe Dynamic in Exercise App

Furthermore, there are more than one way of integratieggame dynamics into
system features, considering the fact that the gameplay can remain the same when the
rules are changed slitgir For example, the traditional FiEacToe can be transformed
into a similar game of calling numbers between 1 and 9 [A%his way, the user can
then start with Aselecting the nunmdugr 06 whi c
finish the exercise assigned to this number in order to get this number. Otherwise, the
user will forfeit the game by quitting the exercise

4.4. Adapted DesignProcess

Based on the explanation on the use of URN, which includes the goal analysis language
GRL and the scenario modeling language UCM, it is clear that using these modeling

language can facilitate the process of gamification design byyaaiad) the motivation

and goals of the target user, specifying the requirements of the utilitarian features of the
system via scenarios, modeling potential game mechanics and dynamics and gamifying
the system features through integrating the obtained matlmigever, it is still important

to integrate these modeling methods in the process of gamification project.

In this study, | adopt the gamification design process proposktbtschheuseet
al. [72], as the proposed process gives a detailed instruati@ach major step of the
process specifying the input and output of each step. The method proposed in this study
shall be adopted as an approach to enhance
the method in [72]Hence, the major steps of the adapgtemtess of gamification design
are shown in Figur@>s.

In this adapted process, the step of requirements analysis is emphasized here, as the
processes proposed Morschheuseet al. and many other scholars [59] [62] [63] [72]
concerning gamification degn are mostly linear similar to the traditional waterfall model
of software engineering [85]. The importance of requirements engineering in the
traditional software engineering process shall never be over emphasized. On the other



33

hand, an explicitly speaéd system requirement shall largely ease the following steps of
analysis and ideation.

( 1\

Project Plan: Vision & Scope

v

( 1\

Requirements Analysis

. J

v
Enhanced Analysis
y
Enhanced Ideation
v
Prototyping

v

Implementing

v
Testing

v

Maintenance & Evolution

Figure 25. The Positioning of the Proposed Method in Gamification Design Process

Furthermoret he t wo criti cal steps in the proc
AEmanced | deationo st e pigureddahdFiglrel8.fHaweveth er s p ¢
as mentioned previously in Section 4.1, it is always possible for the designers to skip the
complicated effort in modeling scenarios of game dynamics in the Step 4.thaus,
designers can choose to stick with the brainstorming and mapping the existing
gamification mechanics (such as the ones mentioned in [38]) to the elicited features.
Therefore, the specified process of the motivatiaented scenaribased gamification
design method is shown as Figure @é.the other hand, this linear processloafurther
enhanced together with the agile principles and process, such as Scrunv0}, Ritch
will be further discusseth Section 6.
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Project Plan: Vision & Scope ]

v

Requirements Angsis

Input: Elicited Requirements.[ ]

Project vision and SCOP+

4 ™
Define Target User (Types)

¥

Specify Requirements with GRL

¥

Motivation Analysis with GRL

Output: List of motivation oriented tasks
Specified requirements

4 ™
[ User Behavior Modeling with UCM
‘ \ 4
[ Mechanics & Dynamics Modeling } [ Quick Mapping Ideation]
[ Integrating Gamification Scenarios
. S/

Output: List of specified gamification requirements,
The connectins and mappings between requirement:

s N

Prototyping
v

Implementing

v
Testing

v

Maintenance & Evolution

Figure 26. The Process of Motiation-oriented Scenaricbased Gamification design

4.5.Summary

This section provides a brief introduction on how to adapt the URN, a modeling language
for requirements engineering domain, to design gamification systems with systematic
goal analysis, motivatiomnalysis and scenarlmased user behavior analysis, which
answers the first research question. On the other hand, the introduction in this section also
verifies the possibility of using UCM to model game dynamics and meaningful gameplay,
so that by integating the UCM models the designers shall be able to create more enhanced
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gameful experiences to the target system, which answers the seconchrgseston.
The limitation of this method and relevant ideas will be further discussed in Section 6.

5. A Case Sudy: WordDive

In this setion, in order to validate the motivatiariented scenaribased gamification

design method proposed in the previous section, a case study is conducted. In this case
study, | choose the WordDive wedpplication as the target $gm, analyze the existing
features and use the proposed method to gamify the application with different game
mechanis and dynamicdn this way, the case study will present how the proposed design
method be applied to gamification design practices etielgti

5.1.Introduction to WordDive

The WordDive company was established in Tampere, Finland, with their services
launched in the year 2010. The service they progidaline language learning, with the
methods of multiple senses, individual optimization arameglike elements ®.
WordDive has become the market leader in Finland since 2014, when till the recent year
25% of the Finnish high school seniors have been using the service from them. Ever since
its launch, WordDive has won many awards, such asBés¥e-Learning Solution in
Finland 2011 and the Best Mobile Service in Finland 2@etording to its official
website, currently there are 300,000 users from over 150 different countries.

Figure 27. Screenshot of WordDive Web Application and Mobile App

In the abovefigure, the screenshots of the WordDive web application and the
mobile app are showim both way of language learning, WordDive provides a mukiple
sensesased learning environment. For each vocabulary or grammar item, the user can

4 https://tampereallbrightagazine.fi/articles/worddivemakeslanguagestudiesaddictive
5 http://www.goodnewsfinland.com/feature/wedd/e-createda-cleverway-of-learninglanguages/
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see a [eture figuratively describing the item to learn, listen to the pronunciation of it, and
try to choose the syllables in sequence to remember it or type the exact spellbasedit

on the difficulty levels. On the other hand, WordDive adopted the basmfigation
mechanics, such apoints,leaderboard and progression trackiBgspite that the basic
features provided work decently for the language learners, there is still huge potentials
for it to improve in terms of using better gamification desigwaxls enhanced user
engagement.

5.2.Retrospective Requirements Analysis

In order to apply the goal and motivation analysis, as well as scenario modeling for
WordDive, it is important to acquire the requirements of the system via the retrospective
analysis fromthe existing features of the applicatioAs the WordDive company
considers the requirement documents as confidential, the analysis will thasdaedn

my personal use of the system for ofree months.

Subscibed
er Manage Profile Choose Word
for Image
6'/]/ g
4
Select Theme Qb// Choose Syllables
1/'>/ // in Sequence
/ 7
i
- —— Spell the Word
<<Include>
Track Progress ———— Track Progress
NS in Daily Goal \\
\\\ <<Extend>>

AN N
\\ A\ Track Progress ™ . _ _\ Receive Points
\ in Weekly Goal , with Correct Answe€r
s

\

\ 7/
|~ Track Progress 7
towards main goal

Give Feedback

Figure 28. A Sample Use Case Diagram for Wordive

The main features of the WordDive application is shamthe use case in Figure 28.

5.3.Goal and Motivation Modeling

In order to analyze the goals and motivation of the users, the analysis must be positioned

into the context of the main scope and visidthe target app. In this case, the main goal

of the users of WordDive is to learn foreign languages efficiently and pleasantly. To
further define the goal of nAl eacomdeptgf f or ei ¢
ficommunicativec o mp et encele cfcraomL .R Oxfordds seminal
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learning strategied P9. In the context of language learnimgmmunicativeeompetence
stands for the capability to communicate using a language concerning spoken or written
language and all the four skillsstening, reading, speaking and writingwas seen by
Oxford as the main goal of language learning towards which all appropriate language
learning strategies shall be oriented [1F]rthermore, comunicativecompetence can

be also defined with a foypart model, including the four aspects of the follo@29]

[130].

Grammatical competence the degree to which the language user has mastered
the linguistic code, e.g. vocabulary, grammar, pronunciation, etc.

Sociolinguistic competencé the degree to wbh knowledge of speech, e.g.
persuading, describing, apologizing, etc. can be used and understood properly in various
social contexts.

Discourse competencdethe capability to combine ideas via multiple sentences to
achieve cohesion in form and coherencéought.

Strategic compeaincei the ability to user strategies to overcome limitation in
language knowledge, e.g. gestures, talking around, etc.

Thus, by adopting this model concerniogmmunicativecompetence, the GRL
goal model can be illustrated fadlows (Figure 29)

Communicative
Competence
nd
Discourse Strategic
Competence Competence

Figure 29. Main Goals of Language Learning in General

Sociolinguistic
Competence

'/

Grammatical
Competence

Hence, in order to achieve communicative competence for a language, the learner
needs to achieve all the four mentioned aspects of competence, which also requires certain
language learning strategies to facilitate the process of mastering. According to the study
of Oxford, a system of language learning strategies is proposed as follows.
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Memory
Strategies
(Direct)

Cognitive
Strategies
(Direct)

Social
Strategies
(Indirect)

Compensation
Strategies
(Direct)

: Affective
~¥ Strategies
(Indirect)

Metacognitive
Strategies
(Indirect)

Figure 30. The Relation between Six Strategy Groups [129]

The learning strategy systemntains six strategy groups categorized into direct or
indirect strategies, which support each other closely. The meaning and aims of each
individual strategy is described as follows.

Direct Strategies dealing with the language itself in various tasksl @ituations.
Memory Strategie$ remembering and retrieving
Cognitive Strategie$ understanding and producing
Compensation Strategiésusing language despite knowledge gap

Indirect Strategied general management of learning
Metacognitive Strate@isi coordinating the learning process
Affective Strategie$ regulating emotions
Social Strategie$ learning with others

As stated by Oxford in her studifje strategies can be adopted as approaches to
foster four specific perspectives of the commatiie competence, which was mentioned
previously. The connection between the six learning strategies and the four perspectives
of competence is given as follows [129].

Memory strategies, Cognitive strategiesGrammatical competence

Social strategies> Sociolinguistic competence

Compensation strategies, Social strategies, Cognitive stratedi@scourse competence
Compensation strategiés Strategic Competence
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The metacognitive strategies aim to provide ways in guiding the learner to
coordinate hisfer ovn learning process, which facilitate the overall effectiveness of
learning. On the other hand, the affective strategies facilitate towards the positive
emotions within the learning process, which also contributes to the achieving of
competences in geral. Therefore, in the modeling, learning process and learning
emotions are separately categorized as contributions to the main goal of communicative
competence, when metacognitive strategies and affective strategies contribute to them
respectively.Hence the expansion of the previous GRL graph in Figure 28 can be
illustrated as followgFigure 3). In the figure, the contribution value is assigned as
default (i.e. 25), as the quantification of such value is not possible at this stage.

Cnmmunlcatn.fe
Cnmpetence

Gramrmatical
Competence

X
Sociolinguistic Strategic Learnln Learning
Competence =i Competence Process Emotions
+ 25T ? + st

e T
25
Memory  * Cognitive Compensation Metacognitive Aﬁectﬂ'e
Strategies Strategies Strategies Strategies Strategies

Figure 31. The Contribution Relation between Learning Strategies and Competences

Social
Strategies

Subsequently, Oxford provides a set of 19-strategies based on the mentioned
six strategies, and then a more detailed 62 strategies set based on that, in order to provide
the specific pretices to achieve the goals [129]. Each learning strategy of the six is thus
illustrated using a GRL describing the sstbategies proposed by Oxfo(dhown in
Figure 32- 37).
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Figure 32 GRL Graph for the Memory Strategies Model
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Figure 33 GRL Graph for the Cognitive Strategies Model
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Figure 36. GRL Graph for the Social Strategies Model
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Figure 37. GRL Graph for the Affecti ve Strategies Model

Based on the study of R. L. Oxford for language learning strategies, the connection
between the main goal of language learning, i.e. communicative competence, -and sub
goals, as well as the set of tasks that facilitating the learramhieve such goals can be
easily obtained in the form of GRL graph. The explanation of eacktsategies and the
possible ways of adaptation is provided with details in [1Z8]s strategy model is
certainly not the only way of learning language, asywdher studies also proposed other
approaches of learning languages, suchlLag] [132]. Hence, when mapping between
the strategyelated tasks in other studies and the goals orgsals for learning
languages, the GRL model can thus be expanded @dv@m the other hand, the other
ways of modeling goals and motivation of language learning can be also based on the
traditional four skills, writing, speaking, listening, and reading, according to the mapping
between these skills and the strategies imOxfd 6 s st udy [ 129] .

As a language learning software, it is not common to cover all the mentioned
features in the model, despite that more such features can likely improve the learning
effectivenessConsidering the case of WordDive, most of the existeafures of the
application focus on the memory strategiesgnitive strategies and metacognitive
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strategies. A connection between the existing features of WordDive and the strategies is
shown in the following tabl¢Table 4) The goal and motivation anaig with GRL
modeling provides a general picture on the perspectives towards which WordDive can
improve by providing more system features in terms of the given learning strategies.

Learning Strategies WordDive Features

Grouping The user can learn vocalawies that are grouped into themes
Placing new words into a context | The user can read a sample sentence attached to each wor
Using imagery The user can see an image attached to each word

Representing sounds in memorieg The user can listen to the pronaiation of words and reading
of the sample sentences

Structured reviewing The user can review the learned words and grammar items
defined pace
Repeating The user can repeat the practices

Formally practicing with sounds | The usercan practice spelling based on listening
and writing systems
Setting goals and objectives The user can set a goal when starting learning

Table 4. The WordDive Features Reflected in the Learning Strategies

Meanwhile, the gamification motivation analysis can be also ddimviag the
examples given in Section 4, starting with the FigureAdzording to the WordDive
application, several fundamental gamification mechanics have been applied in the system.
By connecting the existing gamification related features of WordDipécapion to the
motivation analysis model in Figure 10, the previous figure is extended into Figure 35.
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Figure 38 The Gamification Motivation Model with WordDive Features in GRL

The gamification motivation model shows that WordDive has already dppbet
of fundamental gamification related features in the system, which to a certain extent
enhance the competence motivation of the users. Additionally, the leaderboard feature

al so enhances t he usThe aitdnomyerotvdtiendsnhareed mot i Vv
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via the feature allowing the users to select whichever theme thetoliearn without
having to complete a previous then@urrently, besides the motivation related features
mentioned in Figure 35, WordDive uses cartoonish design providing &lgentearning
environment. However, the design is basically on the aesthetic level when the features
towards competence motivation are mostly on mechanics Eivelgame dynamics are
missing in the system.

5.4.Scenario Modeling

Whenlogging in the system anstarting the WordDive applicatioor the first-time

users, they are obliged to set a major goal for the whole language learning process.
Otherwise, the user can access to the main screen where he/she can choose to do exercises,
check leaderboard, chamgettings, track progress to the goal, or give feedback to the
developersHence, the basic scenario of a user from opening the app to terminating the
use can be modelled as follows.

Check Leaderboard

Set Main Goal

Exercise

Track Progress

End using

[Quit] _I

Start WordDive  L0gin

—

— >
INL VUL Mot 1st time]

h 4

Go to main screen

Figure 39. The Basic User Scenario for WordDive

The focus of this sidy will be towards the essential feature of WordDive, which is
the language learning exercise feature. The modeling of the other features will be omitted,
as it is easy to model and less importahie WordDive application contarthe essential
feature @ providing the users vocabulary or grammar exercises in three difficulty levels,
including:

Easy exercisé choose the right word based on image.

Medium exercisei choose the right syllables of the word in sequence based on image.
Main exercisei choosethe right letters of the word in sequence (spelling) based on
image.
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For the easy exercise, there are five individual exercises in one learning session (or
exercise set). For each exercise, an image is shown to the user who must reflect the
word/grammartem according to the image and select the right answer from four options.
When answering correctly, the user will get 2 points and move on to the next exercise,
when provided answering wrongly, he/she will get O points. Whether answering right or
wrong, tle user will have the chance to review the word. After finishing each exercise
set, the user can view the sum score he/she has for the set, as well as the progress towards
daily goal. Based on the description of this feature, the scenario for the eassesganc

be modelled as follows.

Get 2 points

[Correct]

Review the word

Look at options

Get 0 points

Select1 option

[Wrong]

Start easy exercise

."--—-"

Go to next word

* <

M

[On going] [Last word]

Mext exercise set

View daily progressView scogs

Main menu

Figure 40. UCM Scenario Modeling for WordDive Easy Exercise

The medium exercise is slightly differefor the medium difficulty, the user shall
choose the syllables of the target word in sequence instead of the wetffcodsed on
the shown image. Furthermore, the user has one extra chance in case of answering wrong.
When choosing the wrong syllable for the second time, the user will get O point.
Answering correctly with one wrong selection will bring the user 1 paingén answering
all syllables correctly will bring 5 points. Hence, according to the feature of medium
exercise, the scenario modeling is expanded to Figure 41.
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Figure 41 UCM Scenario Modeling for WordDive Medium Exercise

Similar to the other two exeise levels, the main exercise switches to selecting
letters in sequence instead of words or syllables. The user will get 8 points when
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answering all correctly and will get O points when select the wrong letter for the third
time. Answering correctly witlbne wrong selection will bring 6 points while two wrong
selections for 2 points. The scenario modeling for the main exercise is shown as Figure
42.
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Figure 42 UCM Scenario Modeling for WordDive Main Exercise

Based on the scenario modeling, it is obgidbat the gamification mechanics
adoped in the WordDive exercises greints and progreséccordingly, the interaction
flow between the user and the system can be modelled as foHause 43.



































































































