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SAKUL PAVAPOOTANONT: Defining Usability Quality Metric for Mobile Game using
Software Attributes. ADVISOR: ASST. PROF. NAKORNTHIP PROMPOON, pp.

At present, the growth in mobile game development industry is currently growing
continuously. This results in a high competition. Therefore, any mobile game development
organization should focus on the quality of software game especially usability quality since it
directly affects the user decision making of choosing any game software. Software quality
measurement is one of methods helps user determine the quality of the software, including
usability quality. Normally, measuring mobile game products mostly remained in operation at the
end of development process, or after the development is ended. As a result, the product
improvement requires more cost and time than at the early stage of the process. Consequently,
measuring the mobile game quality in the early stages of development, especially in the design

process of a game prototype is challenging.

This research presents the usability quality metrics of a mobile game. These metrics are
conceptually used for a game prototype, which is a primary output of a design phase. The
proposed metrics are defined with the reference of the ISO/IEC 15939: 2007 standard process and
based on the GOM Method. Furthermore, the playtesting was used to collect the information
needs affected the mobile game usability in three parts: content, device and gameplay. In
addition, ISO/IEC 9126-3 internal quality standard was applied and integrated in the context of

mobile game, which leads to the fulfillment the goal of the metric definition, as defined above.

The research result is a set of mobile game usability quality metrics divided into three
levels: 5 metrics of usability quality sub-characteristics level, 11 metrics of usability quality sub-
characteristics by mobile game usability level, and 87 metrics of usability quality sub-
characteristics component level. The application of the presented metrics will encourage
developers to aware of mobile game prototype quality at the design process before being taken

to implement.

Department: ~ Computer Engineering Student's Signature
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5 #a9nNSHER (Post-Production) 5 auasnwn (Maintenance)

1NAN51 AR AU UNLTUTUNAENSALAANNNT L U LN T AT TR U LA LETD

DeTUNBUN 2 NMTHARUN aUSUSUWEUlANUTUMBUNITEBNLUUYDINTEUIUNISNIS

v
=

aungeniuniily SsmAdelfidmnoiieinaunweinuiiodoarndunuuinaludas
roumsndnieanmlidiouaz nandilflumsuilviuuswdnsasiinalae i luidanmain
densimuasaiutiuies

paneg - lugeaivnssunuialuas linadnivosdunouniseanuuuiny
uenimfloluanfuluuiiAelanaisn15eenuUULAY (GDD: Game Design Document) &4
Bulenansiuszneulushe MesuieBmsidu nseenuuudiudedszarugld (U User

Interface) Wazesiusznaudy 9 wiludiuvesgnaInnssunuiionoNiisye L 1Ia19893935019

Y [ PN Y
]

W NdunIy azlonadnsiduenaisges [8] Nufaziena1sasulufafanTundfyvas

ity ilinaanuasuiullaninsatyihmsindielildnaansiauysaild 1uide

1%

TR9euunasinie LR UAUWUULNLVIN T

2.1.2 AUBUULNY

=

Tunszurunsmsiaung nsadsiuuuuing [12] Jusniigauszasdifiernaue
wuRaieatunuty 4 Widunmewlddaauiu arnsadudedlduandiiuiagiuuy
(Feature) wazmthamuvsanuiianansalvfidurhmanaaeu lumuAdeilaldfunvuinalunis
Jadvdsfidsnasiomsldnureanuilefiedeaznarddeldludiuvesnisderuinnsin lag

funuunualnsaswunleeanidy 2 Yszunm town



1) AULUUNUNIEATIN (Physical Prototype) Lﬁ‘flué\’ut,wmﬂm%ué?umamﬂ | AULUU
s Tagansnsaandlsianniaginfielaeialy 1wy nsgaisuazUinnn msadrsfunuuing
menuIniyeuszasdifteiumstiiauenalnnndunnndmdmviemaluladvesny
Tnguansliiulieafladdunmsviiauveanuasin g d1uSuieg19U09RULUULNNATIEATN
dmsuinuiiefo iwu Mantheevivesnuuuiiofouanseazidenvestunaiininnalud
wizuansasellegilsnianinerlstu Tnefimsldnsemumansudulumsesuisn sy
anvzidunsgmuilaukudvsunimisenisuansa Wudu

2) FuLUUINURTRDA (Digital Prototype) W3afuULUULNNTONALIT d1nsuLnuilons
Huinudraes (Simulator) flidndudesdusanilasauysal iduuiiielinaaeuileidy
mMynukazmMsesniuudieUszaugld Tagluudazunanneasunisiauinuuuileds
A1enfigunsaidnasslunisnaasusiaiuly @ i0S Simulator, Android Emulator,

Windows Phone Emulator tJudu Fsgunsaidnassdanaiiazdrasnuiiedely

seuuUURAnsuy 9 Fefinuwannsalimeaeunsluaninwindaunsldnuiateuasels

2.1.3 MSYNAFBUNISHAY

manegeunsiaududnianssundifaannluniseonwuuinu laensnagoun1siay

1iingUszasdrelildiunansusuiiludsslovinndiauasiluusuusauszaunisalns

9
(%
|

ulaeTINYRUNUTTDRBUANBIHBAUAANIY MINAdaUNSIUTTURBUNEN o Aolvgidu
VAU SEUFULUUNLAINTULDNLUUAILYARENS 0 1MAT 0 (WY “@1unsatseus
aal ' v 1 < =] Ve & ' ! a v L) Y v 9 o«
Tmsauldegranindmsely”, “seniaaunuiioslsnliveunsessnliusuuse”, “duau
astlnumszer s liduau” (Jusv) Weilwareusuandiauneaeunazindeyanlaly
fiUTuusiludusuuinusialy

=

TN 3veIMIedUMSEULIINNINY NlUTUAUTDNITRBNENAROUNITLA UTTE

Y

'
= a

nadeuUTEInnumInzunnageveslskar Bnslummeaeuniidedeidswnnein iy
lnglusddedlaben “gnaasumsiaulssnvnaudiving” wsgdgiaunegeudseiand
ansabinanauTursetalauauurnNnINaunageulsEIandunenaldld aulaluny
Usztandl BnnsdeaninsalvdaidSeuiigusevinanyauiinans fuiwiniagiduiLag €

a - ' Y = \ aa v o Y ad
ausavendmmnnveuvieliveuliediaziBen diuisluntsneasuladenlyd “35
nagouwuUnilswands” Wewnduiineaeuiivinzaufigansizaiuisadiomiensali

ANaNTEINAEnageuNsaulalaense 3an1sFelElaunaaeumsauriMsEUAULUULNY



lngfioanuuuinueg e 9 ARYHINANGANTIUNITIAULAZ DITUULUUININSLAUNTBBTUNY

dawsng o veundlignageunsiauiuuieesy

2.1.4 M3IAAUNINYONALIT

lowoale/lodd 9126 \Juninsgrudiniulilunisussiiununineonduaialy
snmsgiuiuiseand 3 Ussivmudnuarvesamnn Wi anninuesnmudnume nelu
AuANYBIRAEN L NBUDN WagAunwuanadnuay lumslinu Feanunsnesuielii
AMNINYBINTEUIUM ST derasiennMvanadnuar ety aunnvesnudneugn1ely
WANANDAMAN YU NUDN UALAMUNTNVBIAMANYULNNYUBNILAINARDAMNINYD
ANENEAEAINNTLIENUATY
niAdeilalianuadlaludmvemunnneluvesnaspuleedle/103d 9126-3:
Amnssamendig-aan e aAniu @il 3 auamnely Juduauaindianinsadalé
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nszuILMsiaguwedL SN savinldmannvane s wiis Adenlduazgniian
91aBnaNefaIsvasnInsgIulaeale/lodd 15939-2007: 52 UULALNTZUIUNITIANIG
Amnssugeniing mnsgrudliuuanszuaumsiaishuesiusznoutoanasTauagn1g
hlUld SnitadsrimunnszuiumsaianasTaauninsessenduasinilaglduuudiaos
MAUNANTIA LanIFanIwd 2.2

Information Needs INfOrmation | mesoscomat pacess

Product thet salisfios the

Explanation relating the quaniitative
2 information in the indcalor 1o the
Interpretation ) ;. ion needs in the language of
the measurement users

Variable assigned a value by applying
Indicator the analysis moced 10 base andior

(analysis) mmmh"‘r“qwuum
Model and dedsion criteria

Derived Derived applying the measurement
Measure Measure | function to bwo or more
values of base measures

Measurable Ma: s:crrim: ot mw e
Concept unctio
Base Wnﬂe assigned a vabue by
applying the method 1o
Measure atwibute o
Measurement Measurement | Operations mapping an
Method Method atribuieto s scale
E nti ty Property redevant to
Attribute Attribute information needs

AN 2.2 LUUTIABIANSAUMANITIA [13]

WUUT1a09ENTEUNANTTINAD LASIES 1NN INTILALEAINTZ UIUNTITAS IR ULUAY
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ANUFBIN TN TAUMATDIHARAUINT BN T UIUNT MU UOUNR (Entity) WazAMaN v
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2.2 U889

2.2.1 nsiguuasianuatnaunsiuesiuluuInmgAuan vy UsE v
2oWALIS (Defining Usability Quality Metric for Game Prototype Using Software
Attributes)

[
a

nuidded 5] Inanfdgmithnmstasummennilasdiusnnduagiinistade
nuldianniatafund Seldtonmnesiadususuuuunuiionnsinaun i neesnufud
Fuduvesmsiann F38msmsienmnasialaenisusuldunsgiuloeale/ledd 9126-3
wazanmsgulewale/ledd 15939 Wuwwmslunmstdenumnasindsnand

ogdlsfmunuifedannsnduuumdunisfionunasinauniwdunisldau
duuduuuuiny wagannsat Uil imnzantuauiomnisauningunislde usi
vdilshinauefio Amnuayn anumien mnNauysal mnuauga wazad Al uinng
fonunarindwiudusuuinuinaifedmiviuuuinuns ami suldsaudsfuuuy
iRdnea Snedafunstenunesiadniuinailildsryidunassanle (Ussinnaes
Ly inanseany inureulea nurufaimed va) dunuudazUszinntuasidadei
danaseann UM sifnuiuanmatuoenly

iAfedddthaddeiinimundesen TnstiuulAniesnisienuu asfaamain
dwdusunuuinunUssondlduazdatuluiidymiamesveanuuuiliefodeanun sz yld
fetladeidmwasionunnsnunsldnulddaauninmsteunasind nuduuuuinuilaile
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2.2.2 M3A1vuaLA1lATIeIAMA 1INgNARISEISUN I SNAde Uk UnAladuuulieda

(Providing a Software Quality Framework for Testing of Mobile Applications)

MUl [7] LauaLﬁﬂmwammmwﬂaw@]m% (Software quality framework)
dusumsnadauLaUnaAtuULLene 1nelaasulgAINULANAIISE NINYBNALITN bUNU

a o oA v N ¢ N B v ¢ s A
weundwduuuiietelassautuluiidymvesgUnsaivsenfelnsAmiainsninuiidiwanse ny
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doAmNNINNLUUIIAIRNINvRRnasEuleleale/leBd 9126 uaruwIni19ves Boehm
et al. [15] MlananifannanuazvosnunIneeninls venanuuduauensdfnyinananig
a 3 aa £ a U A oA

WATRITInN siauLeUndintuuuileds

ARdslmihdeyaesdanusmfgriudymuarmsusuusmuninvesus Undaduuy

A A ! o

fiofloannuITeAna1 YN TR Tgikar Ussendldluusunveanuiiofosiuduauide

a

au 9 Wevinsnmuuanisltauvesinuiane (Mobile Game Usability) nanafaladed

D

daasensldnuvennuiefedalunislunsyuiummdnlunisienumnasinaanin

2.2.3 imlasswesunasinaunsidnuamsuleundiaduuuiiets (Usability Metric

Framework for Mobile Phone Application)

sl 1107 Winaveuuimslunslfndenastanunmdnumsldauveey-
nataduuulnsduniiefie laonissvyatuiitendn vesanain baun Usedngain
(Effectiveness) Uszavisua (Efficiency) wazmnufianala (Satisfaction) fin1a319zdinanse
A nlunsidnuvesldlaeandmanindiunisidauainuinsgiuleeals 9241-11
NNt iiRsuRsn e Tndmiunmnndnat:

Busemsivuadiving (Goal) Wusndnuvagosvesnmnin Wid rruFeudne
(Simplicity) ANIUEN (Accuracy) Va1ild (Time taken) Auva1nnane (Feature) A1
Uaead (Safety) uazmnuagala (Attractiveness) ethinasiauuimsgaaningnunisld
nuidieldRasnn (Question) sedsfidwaraqunindinigiad 2.2 Fathlugnszuauns

JonnnsInlaeASamdusaning 2.3

z:{' | v v ° ) a o A A
157197 2.2 wuamsgannineunisidaudmsuseunaintuuuiletie [10]

Quality Characteristic Goal Guidelines

Effectiveness Simplicity -Ease to input the data
-Ease to use output
-Ease to install

-Ease to learn

Accuracy -Accurate
-Should be no error

-Successful
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Quality Characteristic

Goal

Guidelines

Efficiency

Time taken

-To response

-To complete a task

Features

-Support/help

-Touch screen facilities
-Voice guidance
-System resources info.

-Automatic update

Satisfaction

Safety

-While using the application
-While driving

Attractiveness

-User interface

Questions

A

Is it simple to key-in the data?

Does the application provide virtual keypad?

Is the output easy to use?

Metric

Time taken to key-in the data

Provide/not provide virtual keypad for touch screen device

Provide/not provide hels when necessary

Optimized/not optimized the screen size

How easy is it toinstall the application?

Is the application easy to learn?

Is the application accurate?

Guidelines How many tasks are successful in the first attempt?
Measures
GOAL How many tasks are successful ina given time?
g
Simplicity
Effectiveness
Accuracy How much time taken to complete a given task?
E E How much time taken by application to response?
Timetaken: How much time taken by user to learn?
. 3 lication i appr iate help?
Efficiency Doesthe application provide appropriate helg
Doesthe application provide appropriate menu button for touch screen?
Features
Does the apglication provide voice assistance?
How much infarmaticn about system resources was displayed?
safety

Daes the application provide autamatic update?

Attractiveness

Is there any effect to user while using the application?

How the users feel when using the application?

Is the application secure to use while driving?

Areusers happy with interface?

§ Number of system resource display

Areusers familiar with the user interface?

Rating scale for satisfaction on output

Time taken to install

The number of interaction cccurred while installing the application

Successful/unsuccessful installation

Time taken to learn each task

Number of mistake while learning

Number of error

Time taken to completegiventask

Numbers of task successful in first attempt

Numbers of task successful in given time

Rating scale for satisfaction on help provided

Time taken to response

Time taken to connect to network (satellite, Wi, Bluetooth etc.)

Provide/not provide menu button

Provide/not provide voice assistance

Numnber of voice assistance in a task

Provide/not provide automatic update alert

Rating scale for
-overall features

-support

-interfaces

-safety while driving

-output

- Finding help

- Safety (strain injury, while driving)
- Signal strange

AN 2.3 NSTUIUNSHEININATIAlAeASIAIS [10]

nuidediauauuimaialunisnininsindiviuaaninaiunisldauves

Insdwsitletie FansleisaAuduaInsashdymAadutaymamevesiiodouldniuinsin

voslgymdnanila egrlsfimuanideiidunsmauniwludiuvesnuninuesnu

Tunsltau (lowale/ledd 9126-1) WnensihlUlgduldieTaneundnduuuiede

[

A o

ANy

NNHRUN



14

2 & Y O o & v 2 ) Y a 1Y) A4 A W ]
LIIAFULAINIUUY "Uﬁ/ﬂﬂﬁﬂLﬂu@@ﬂLLm%ﬂi@UﬁUU?Q@ﬁLLE]UW@Lﬂ%UUUN@ﬂ@(ﬂﬂﬂafnaflﬁlﬁlg

denauaraunuinnninsuilulugiwiurense v sm s

2.2.4 wlpssdmsunasianuninlussuuansaumewuuliane (Framework for Quality

Metrics in Mobile-Wireless Information Systems)

aw & PRy ax o A ° ° ] Aal
NUIYU [11] Iﬂwwquﬁﬂqﬁl,wa'ﬂ"ﬂ%ﬂ"]ﬂu@LLagﬂqﬁﬂu’Jua’JUUﬁgﬂaUVlNﬂmﬂr]W"i]']ﬂ

q

o v

NnaeduRsleundntuvLiionofuinasgIudmTuMsTulsEiuAuA N Wenavindaya

Y

&

fanaludngnszviunmsiisnasinauaind i nsuweundinduuuiiedie §idelaasis
emsvesmnuiinasingumwlmildignieuargnasieaeudaUs i 1un1ssiesen
nsguleteale/ledd 9126 dwsuszuvansaumavadlnsfideto
nadwsTldanaideiAouasTaauainiignuisuivneenidu 2 yuues Téud
inpsTeluviunvesiymamsvosasaummadinsiiiiedena 3 fe 1A30%18 (Network)
gunsal (Device) wazarruluiiofia (Mobility) Fapn5197 2.3 wazuiasialuuiunves
anwarvanunImeuEnasgIuleeale/led% 9126 Ae Uszdnsaaw (Efficiency) nisldau
(Usability) aaun1nlunisldeanu (Quality in use) n1591197% (Functionality) n15wANA

(Portability) M3U1595n¥1 (Maintainability) waspu@edie (Reliability) feninil 2.4

v
=

Tnefed19ve91nTinnteuTu Asu1nsin “Display Load” fiosAusznounay

S1YRLDYALAAININNTIN 2.4



AN 2.3 mssnasiatuviunvestymiamsvssansaumnesdnsdnidefonianu

[11]

Source of problems:

MNetwork

Device

Mobility

Metrics

Type of pmhl{:ml

SeCurity

[Dverse standards

Variety of devices

JLow memaory

liny screens

JLimited computational abilities

Small keyboard

JLoss and informat ion security

Fesponse time to get information from server

F"CI( ‘onnection stahility

ILI ser adapted information
ILIwr logation change

Security and privacy

Fesponse time to get information from cache

= = INarrow band

e

o HIHigh costs

4

#| = JDisturbanees and disconnections

- MIU:"‘EI'F 1ist

Size of application in mobile device

Size of help in mobile device

Device memory cleanup after transaction

| ] ]

Metwork throughpuot

Dhisplay load

e

IClarity of operation possibilities

e

IOperation menu existence

ICompleteness of operation menu

[hsplay self-adjustment possibilities

]

Messages concisencss

e

Ease of input entering

Ease of output use

Parameters self-adjustment possibilities

B

Ease of use - displays per output

Ease of use - displays per task

e s

Tasks based on user location

Update of user location based tasks

Speed of user location update

Loss of accuracy on user location tasks

[Secure messages and information on device
=

Message time on ar

Lse of user profile

Use of middleware

[nstallations success

Ease of installation

E A

)Co-existence with phone activities

Use of standand protocols

Lse of cache

Fesume of transaction after disconnections
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5797 2.4 1NesTa “Display Load” [11]

Metric Name

Display load

Quality sub-characternistic

Usability — Understandability

Purposc of the metric

To what degree are the displays loaded?
The screen of the devices is small, and the understandability is
lower when the display is overloaded.

Mcthod of application

Check the ratio between display size (information displayed)
and screen size. The ratios are categorized and given a score,
in inverse relationship to the display size, thus smaller dis-
plays categories receive greater scores. Then a weighted av-
crage is calculated.

Metric type

Internal

Attributes measured

ScrS - Device screen size

PgS - Display size

DisNum — Number of displays in the system
1 — Display number (1..DisNum)

Computation

Definition of categorics and scores:
: PgSi _
1 if 0< 's_‘&;s's } A

% i %<§§s}g
Y i %<g§s%

o 37 PgSi
0 if ‘<_S¢'rS$l

DisNww
QX

X 8 el

DisNum
Where DisNum 21, ScrS 21 and PgS € DisS foralli.
If the size of the display is greater than the size of device
screen, the display will be partitioned according to the number
of pages to be displayed, and the calculation will be per-
formed for cach onc of these pages.

Expected output

0sX<l

Interpretation of measured value

The higher the better

Metric scale type

Ordinal

Mecasure type

Count/Count

Input to measurement

Requirements Specification
Design
Product Description (from device manufacturer)

ISO/IEC12207 reference

Software Design

Target audience

Developer
Maintainer
Human Interface Designer

Tudrureen1stennunsina1uidedlagne848938n1591numsgIu IS0/ IEC

a

(% ¥
v av aaa 1
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