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Abstract

Serious games for health are beneficial in fostering a healthy aging population. However, health
games are not as popular among elderly when compared to commercial games. From the
inherent differences between health games and commercial games, and leédedgrand

WKH DYHUDJH SOD\HU WKH WHUP 3HOGHUO\ KHDOWK JDPH
This thesis delves into assessing aspects that are unique to the elderly health game experiences
(EHGE), and subsequently, methods to enhance the EHGE&.efforts aim to promote

adoption of health games among elderly which can help them age healthily down the road.

In this thesis,a prestudy is first conducted to discover elements of the EHGE. Through
SKHQRPHQRORJLFDO VWXG\ R land 6haridg) bealts @adiés] tmiflartyD PHS O

and human interactions are highlighted as important aspects of the EHGE.

Health Game Experience Questionnaire (HGEH®)subsequently designed to establish
understanding of EHGE via creating an assessment tooltrGotissand question items are
added into the prexisting Game Experience Questionnaire, thereby extending its
measurement capabilities into important aspects of the ERlGE®DNstructsaremodelled and

the HGEQ isvalidatedas a wholeéhrough Confirmator Factor Analysis and statistical tests in

a subsequent quantitative studith 51 participantsThe HGEQis deemed to appropriately
capture the additional aspectslod EHGE and bears potential to serve as a good measurement

tool to provide feedbaclkof health game experiencamong the elderly

The third part of this thesis presents our attempt to craft a positive health game experience for
the elderly. The GoalOriented Stortelling Model (GSM) is proposed toprovide a
methodological, stepy-step appwach tocoach the elderly when they playhealth gamélhe

storytelling mechanism in GSM useURSSTV WKHRU\ WR VWUXFWXUH D
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discrete statesnuch like different points in a stor@n the other hand, other GSM mechanisms
(persuasiongoal setting antmiliarity) suggest coaching techniques that can help the elderly
overcome barriers and complete the game with good experience. Four coaching scenarios are
proposed by referencing these different mechanisms. The coaching scenarios elfedmod

using the Goal Net, enabling it for future implementations using intelligent age@SM
implementation is proposed and appliedctwach20 elderlies who had little to no prior

exposure to video games through a health game ses$imough quantitaive and
phenomenological analysis of the gameplay prod8$8yl is demonstrated as an effective
SUDFWLFH WKDW LPSURYHVY HOGHUOLHVY JDPH SHUIRUPDCI(
Phenomenological findings al$oghlight the essence tiie coached gamexperiences as a
SVWRULILHG™ OHDUQLQJ MRXUQH\ FRPSOHWH ZLWK YDULRX

coaching practices derived from GSM mechanisms.

Through the combination of quantitative and qualitative methods, the HGEQ and GSM
contribute towards the assessment and creation of positive health game experiences for the
elderly, thus encouraging them to adopt health games and in extension, a hizsityig.li

Finally, the contributionsin this thesiscan eventually help serious game designers or

researchers alike find new ways to improve health games froncoeethingperspectives.
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1. Introduction

Background and Resarch Motivation

Elderly Health

People worldwide are enjoying a prolonged life, which creates opportunities for not only the
elderly and their families, but also for the whole society. Leading longer lives provides people
with a chance to pursue new activities such addifig learningfulfilling lifelong dreams and
contribute in many ways to their families and communities. However, the extent of those
opportunities heavily depends tme health of the elderlief they can experience late years

of life in good health, they will bring positive impact to their surroundings through their
ability to do the things they value. Conversely, if the extra years are dominated by a declined
state of physical function and mental capacity, the implication for both the elderly and society

will be negative.

Singapore is facing the challenge of a rapidly aging populafioeeSingapore Department
Statistics[1] has shown th proportion ofthe elderly (aged 65 and abov@mong the whole
population has riserapidly from 9% to 14.4% in the period2010 to 2019. At the same time,
H O G Hite@xpEictaficy hamcreased fromi9.8years to 21.3 years in the same perighich

is one of the highest in the world.

An aging population comes with a set of challenges such as declined economic gooiaih,
issuesand increased healthcare and social services. Singapore is well aware of its aging
population and is actively addressing issues with its aging populatiempdilied by its
increasinghealth expenditurd®, pp. 4, 5]and number o$enior activity centreg8]. The road

to creating a healthy aging population is still long and challenging.
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Riseof Video Games

Apart from an aging populatiortheworld has also seen a rise in the gaming induStng

growth rate ofglobal games market is forecastediriorease from 2018 up until 2023].

Commercial Wdeo gamesvhich provide rich experiences are continuously being released

provide entertainment the masse®ven among the elderly populatiof study by AARA5]

showed a significant rise in gaming among older adults. The numiganadrs older than 50

years old has risen by approximately 10 million from 2016 to 2019 (from 38% to 44% of the
SRSXODWLRQ *DPHVY SRSXODULW\ DPRQJ VHQLRUV LV DO

from $523 million to $3.5 hillion within the samenteframe.

*DPHVY SRS XOD U lakvavekuR \forFochttibal\VadpBeations such as serious games
Serious gameare games that go beyond entertainmdesigned taachieve a meaningful
purpose that is significant in tiealworld. While they typically do entertain, the more valued
HVHULRXVY SXUSRVHV D banhsntirg Lkn@vaye deyeldpibgskils,orw R

inducing behaviour changé].

Serious Health GamegState-of-the-Art

Serious game applicatiomsvegained significant popularity irhe field of healthcaresuch
games are also known hsalth gamesAccording to the taxonomy @&ferioushealth games
[7], health games can specialize in differéarims such as prevention, therapy, assessment,
education, informatics and productioffhey also cater to individuals professionals,
researchers amgbvernments in charge of public heallme way omanothertheultimategoal

of these health gamésto provide health benefitso themasses

There has been increasing evidence that supports the use of health games on digital platforms
for health improvementSeveral eview studes havepresented significant positive effects of

playing serious health gamd8, 9, 10]; one of which suggests that games should be better
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tailored for the elderly to maximize the health bendfi{s More specific examples of health
games like exergamgsl, 12, 13] and cognitive training gamgs4, 15] are actively being
developed for elderlies. At the same timegithbenefits are constantly being monitored to
provide feedback for future development of more effective health gd®ed he potential of

health games remains promising in the backdrop of an aging population.

The health berfégs brought byhealth games hasceivedsignificant backing from prior
researchThus, increasing adoption of health games is an important next step to reap the health
benefitsoffered by health games. Howevarsystematic review on the statiethe-artof health

games reveals a less promising landscape. Lu and Khdrrdzonducted a systematic review

on the content of health games being released from 2018 back to 1983. Noteworthy

observations are highlighted:

X More than 846 of health games are designed for the healthy general public.

X PurposeZLVH PRVW KHDOWK JDPHV VWRSSHG DW 3UDLVL
NQRZOHGJH’ ZKHQ FRPSDUHG WR JDPHV WKDW DFW

X The quality of health gaméslacklustre when compared with commercial games. More
WKDQ RI WKH JDPHVY DUH PHUH 3VLPSOH LQWHUDFWL
games can be completed in less than an, lvdich demonstrates less engagement than
typical commercial gang (@amesless than2 hours are considered very short for
commercial gamed 8]).

X Games for health have slowed in production since 2@dvieloping more health games

is likely not the proper way to increase adoption.

Other researchers agree that altholgi DOWK JDPHVY EHQHheathvgabhesH ZHO O
market are stillat an early stage (i.@ealth gameseceiverelatively low investments)19].

Health gamesre generallystill limited to offering shorterm engagement through extrinsic
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rewards[20], in contrast tahe rich vastand variety ofexperienceshe commerciabame
industry can offerFrom the observations abqQuee see room for improvement for liba
J D P HI®sIgn quality andiptakeamong the populatioriThere is much to learn frorie
commercial games industf21] to achieve @omparablesuccessn the field of health games

which can in turn help encourage the need for a healiimgpopulation.

ResearchProblem: Low Adoption of Health Games among Elderly
The low adoption of health games is prevalent among the elderly population, where health
games are perceived to havearbenefit potentiaAlthough health games do encourage the
elderly to have fun whil@roviding healthbenefits at the same timiie adoption of health
games amonghe elderly is still far from commercial game¥/hile elderliesare receptive
towards commercial games, the uptake of health games areedtlively confined to research

applicationgfrom[17, p. 6] half of developedealth gamem historyare funded by research

A noteworthytrait to highlight heres that lealth gamesDV SEHQHILW GHZRLYHU\ V\V
have more stringent requiremenidie research applications foealth gamesequiresthe

games to be designed witlyorous empirical backingwhich diverted resourcemnd effort

away frommaking the game attractiv&s a resultthe low adoptiomf health games for general
wellbeingmanifess asa relatively small health game mark#®]. It is harder to be on par with
commercialgames in terms of attractiveness and entertainment wdleethese traits are not

the sole priority in serious game desigiserioushealth IDPHVY GHVLJQ2IEFRQVWUD
compounded witlagerelated factorsWKDW LQKLELWY HOGHUOLHVY DELOLW
can result in underwhelming game experiendégre is a need fdrealth game$o generate

more positive experiencefor the elderly in order to encourage them &oceptand adopt

health gamess part of their lifestyleFor example, aehabilitation health game hich

1'7KH ZRUG FKRLFH 3JDPH H[SHULHQFHV" LV LQWHQWLRQDO KHUH LW U
S3SULRU H[SHUDRRVHZKIWK LV QRW DV GLVWLQJXLVKHG LQ SULRU OLWH
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generates better game experience also helps impideG Hddi@tekceTtheir rehabilitation

programs.

Researchers have suggeskearning from thecommercial games industry to improve health

game adoptionstating that®L1 WKH XVHU LV VXIILFLHQWO\ HQWHUWDLC
game rather than a rehabilitative program, then the chances of continued engagement are

L Q F U HRL p. Q] After all, commercial videqamesare valued in terms of the positive
experience they create for the plaj23], and industries will seek wesign the optimal game
experience for their player§&ames which provide good game experience tend to be more
popular than games which do nAt suchthe industry focuses on designing the optimal game
experience for theiplayers with entire books beingublishedand updatedon this matter.

Aside from design having effective ways to assess the crafjathe experiences also

importantto provide feedback for designeiithe game industry utilizgslaytesting[24] and
guestionnairef25] for assasing the game experienddis concept odssessing and perfecting

WKH JDPH H[SHULHQFH LV YHU\ XVhMdsKrQ efffyt tinvEstiysikg JDPHV
the components of the health game experiencebeaworthwhileto promotehealth game

adoptian among the elderly population

Thus,the concept fWKH *HOGHUO\ KHDOWK JDPH H[SHt&thH@FH ™ LV

understood as a more specific form of game experi¢heexperience felt by elderly players

when they play health gamgsgure 1|visualizes a promising avenue to increase health game

adoption among elderly, which is toremce theslderly health game experieaEHGE)
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Figurel. Learning from Commercial Game&ssessing aninhancinghe Elderly Health Game Experien@eHGE)

Referencing the successaimmercial games, avare confident than the long runhaving a
positivegame experience calrive higher motivation to play health gamdacreased use of
health games brought bygitive gane experiences helps promageneral wellbeing among
active elderlie®r improve H O G Hroe@itaHadferende rehabilitation programs that utilize
health gamed-owever, there is a general lack of literature that attempts to inceaakh
game adoptiohor yame adoption among eldeflyy directly addressing thgotential positive
experencehealth games cgiroduce for thelderlyplayer.The more pressingap in literature

lies in the very definition of the elderly health game experie(EBIGE) The gaps are

visualized aglotted circles ifFigure1l|labove

Research Gap

Existing literature that aims tomprowe the health game experien@mongthe elderlyare
briefly reviewed herdJsselsteijn etl. [26] emphasizes that the elderly needed to understand
the perceived benefits well in order to accept the gadieework focused on generic advice

such as®ZH QHHG WR GHVLJQ IRU ULFK DQG UHZiréskdldQJ H[SH
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interaction styles with cdant that will directly speak to and engage elderly useBsox et al
[27, 28] has madeecommendations solely on the game design itstf, plenty morestudies

following suit[29, 30, 31, 32].

It is apparenthat plenty of research focus has been direatedprovingthe gameplaydesign
in terms of content and interactif83] to bettercater them fothe elderly However,the goal
of game design is to create better game experieacekshe abovalesign recommendations
can bemademore actionable and directed if they foclisectly onvarious dimensionsf the
healthgame experieteas perceived by elderly playektence in this thesishe research focus

is keyed onto the subject tife EHGE

3In effort to promote use of health games amitregelderly howcanwe betterdefine assess

andenhancehe health game experiences amdmgelderly’ "

Research Questions

Thecontributionspresentedn this thesis attempt to address the following specific challenges
Question 1What is thehe elderlyhealth game experience?

Before weattempt to asess ocraft a health game experiender the elderly we need to first
understand what dimensioasgistin such a game experiend®y inspecingW KH WHUP 3HOGH
KHDOWK JDPH H]JSne ddthexiadit isDW VHHOMHQVLRQ RI 3MitPH H[SHL

SKHDOWK’ ™ DQG mdéntd lo é exteHde@dEfinition.

X Thehealthelement:Prior research has attempted to defjé] and measur{35, 36]
WKH 3VHULRXYV JDaB Hn &sp8dt afigd€)damé experiences that serious
games can provide 7 KH 3V HU LR X \& dit¢@uAdéiistdag Bderceived benefits,
a longterm motivatorfor frequent useHowever,the hHDOWK JDPH &[&ESHULHQI

subtype of WKH 3VHULRXYV J DsheveH¢plitthiceir@d mbif measurad
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prior literature As such, FRQVWUXFWYV VSHFLILF WR WKH 3SKHDOWK
explicitly explored

x TheelderlyelementPlenty of rsearch has been conductedlomagerelated needsf
elderlyand how it affects their gaming preferencBspics in this area are diverse, but
can be roughly categorised ird@ploring H O G HErE&epfjong36, 37, 38], reporting
successfulprojects[32, 39, 40] and providing design recommendations for elderly
games[9, 26, 33]. However,little research talate explorelderly gaming from &
elderly game experience perspectiVée found a study thalescribed theHOGHU O\ TV
experiencewvith the words3NHHSLQJ WKH FAKDPDOORWIMH 3SDFFRPSOL
and *H Q M R\ B H,@Wtese findings are yet to be reconciled wgthunded theory

in elderly research to become useful.

Hence LQ WKLV WKHVLV ZH ZLOO ILUVW IRFXV RQ LGHQWLI\LQ.
H[SHULHQFH DQG WKH 3H Be@id deDalopibgsblutibhs ¢hlduart@ymdiand

FUHDWLQJ WKH 3 HOGHUO\ KHDOWK JDPH H[SHULHQFH~

Question2: As part of pomoting adoption of health games amdahg elderly how might we

develop an assessment tool fioe elderlyhealth game experienge

Researchers have developed several assessmenvh@risassessing game experiengbih

typically comes in the form ofjuestionnairesMany suchguestionnairegxist currently [42,

43, 44, 45, 46, 47] to evaluate generic video games meant for entertainment. However, no
formaisHG PHWKRG WR DVVHVV JDPH H[SHULHQFH LQ KHDOWK
Currentresearch has attempted decly plug-andplay existing game questionnaitésto

health gamef0, 48, 49], whichmay result in an inadequate representation of reality since it

does not shed light on dimensions that are only presépt WKH 3VHULRXV [34JPH H[SH

27KH DXWKRU XVHV 3JDPH TXHVWLRQQDLUH" DV DQ XPEUHOOD WHUP WF
game experience.
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or the ®eldery JDPH H[SH WhéhQhHeHyoal is to build a Health @a Experience
assessment todbr the elderly it is logical that healttgamespecific and elderkgpecific
constructs should be explored and then added to an existing game questigmaiuieh,
current methods to improve health games are being corefrainingame design aspects,

possibly due to receiving inadequate feedback from playfdrealth games

Question3: As part of promoting adoption of health games amtiregelderly how do we

enhancehehealth game experience for the elderly?

Whenthe elderly attemps to play health gameshey often encounter difficulties due to the

lack of confidence and direction when experiencing an unfamiliar virtual game Woilke

the younger generation who greip with video games, the older generation has to rely on their
understanding towards the real world to obtain basic game litéFaey. low game literacy

prevents them from making meaningful interpretationd RP WKH JD P HYsihgltHHGEDF N
understanishg towards th&eHGE obtained earlienwe aim to develop a methodology that can
improve their health gamexperiene. Although prior studiesattempted taaccomplish this
throughgameplay desigriheytypically offer generic advice that are nattionabld9, 26], or

specificrecommendation@.e. projectspecificadvice)that are not generalizaligé2, 39, 40].

Game desigms not theonly way to enhance the elderly gameplay pradekss/ing a games,

after all a process of interactions between the elderly player and the healthIgadste, few
VWXGLHY KDYH IRFXVHG RQ WKH HOGHUOLHVY LQWHUDFW
mediator. Little is known on the actual process of guiding the elderly and helping them navigate

the complexities of interfaces presented in video games, except for a direct gaedtion

answer approad®0]. When probing deeper into finer aspects of how we can coach an elderly
through a health game, we found no researdatate that attempts to explore the full process

ofthe HOGHUO\TV KHDOWK JDPH H[SHUhdieRiérijgdrn¥ibevactorH WKH J|
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appears to be alternateavenueo elevate elderl HAé4&lth game experiences. The practice of
coaching is a promising way to facilitate smoother interactions between the elderly and the

health game, thereby improving their health game experience.

Thesis Contributions
Thethesisrecordshesearch for game experience elements specific to the elderly and to health
games, thelevelopment and validation process of a questionnaire that aims to BS®eGsH U O L HV
health game experiences)dthe formulationprocess of a coachingodeldesigned for health

games and the elderlyhe contributiongre summarized below.

1.4.1 Elements of the Elderly Health Game ExperiencéEHGE)

A phenomenologicabre-studyis conductedo explore what does game experience mean in
KHDOWK JD Pwitk §lderly QlayarsSpecifically, what are the elementbat form the

health game experience for the elderfive SDUNLQVRQ fV 'Lplayed YhrbuGhDaw L H Q W
health game andere interviewedabout their experiencdabrough a halday session each
Subsequent phenomenological analysis reveletheme of health values representing the

health game experiencehile familiarity and human interactiongpresent the elderly game
experienceThese 3 themearethefirst stepan formulating adefinition for the elderly game
experiencer health game experienaeliterature. They are tharsed tdouild the 2 remaining

thesis contributions that are detailed below.

1.4.2 Health GameExperienceQuestionnaire (HGEQ)

The Health GamExperience Questionnaire (HGER)eveloped as an extensiorilte Game
Experience Questionnaire (GE)apture gamexperiencavhenelderlies playhealth games
Throughthe prestudy anditerature revigv of elderly-specific and healtspecific topicsthree
additional constructare proposedHealth ValuesFamiliarity, andldentification of Human

Like PropertiesFor each constructjuestion itemare listedandappenedto the GEQcore

31



Chapterl

module to form the Health Game ExperienceQuestionnaire In study 1, fifty -one elderly
participantsfill in the HGEQ after playing the Pumpkin Garden health ga@eantitative
analysis (such asddfirmatory Factor Analysis (CFA) and mean testingpare performedo
evaluatethe quality of our proposd questionnaire model. Results show that HGBQ aptly
assessH O G HéxgztidAde§ playing health gam@gth HGEQ as an assessment tool, health
game designers cdmopefullybe able tginpointmore holisticareas of improvemeiiased on

H O G Hhe&kh gwh&xperience.

1.4.3 Goal-Oriented Storytelling Model (GSM)

Aside from validating HGEQas a weldeveloped questionnaire, study 1 also shavat
coaching isequired to generaositive game experiencasong the elderlgn top of existing

HCI and game design effortmspired by the fact that the storytelling approach is oftentimes
applied in serious health games, we propose using the same approach to instead formulate a
methodological, narrativbasedcoaching model for serious health. T coaching model
namedas the GoaDriented Storytelling ModelGSM) proposesA coaching scenariahat
enableghe game coachwhich could behealthcare workersr virtual game companiohpso
effectively utilize health game technolotyybenefitthe eldety players Theformal definition

of coaching scenarios using Goal Net modellingthodologymay also serve as a basis for
future computer agent implementations. &udy 2, we provide a comprehensive
implementation of th&5SM which lays outdetailed steps to guide the elderly through the
eventual process of accepting and enjoying health gavietscs on game performanagame
literacy andgameexperienceare gatheredo show the positive impacts that health game
coaching can generatédditional qualitative results alsehow how different coaching

scenarios play out in real life and how it relates badkeédGSM
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Thesis Outline
This thesis has been organized ifdgar main pats. Part Icontains the introductio(Chapter

as well adbackground information on seriobsalthgames and theEHGE(Chapteﬁ.

Part Il details a prestudy that utilizes phenomenology eatract the qualities of the game
experience between health games and the elderlyrp@napteﬁ. Three significant themes
were identifiedas unique aspectsf the EHGE Health Values, Familiarity and Human

Interactions.

Part Il highlights the onstruction process of the Health Game Experience Questionnaire
(HGEQ), an assessment todbr EHGE We reviewed existing game questionnaires (Chapter
Er andused thahree new constructsom prestudy findingsto extend the GEQ (Chapﬁ.
HGEQ as a selfeporting questionnaire is administered to a grols1 participants after their

gameplay for our quantitativstudy 1, and the results are discussed (Chagjter

Part V introduceghe GoalOrierted Storytelling Model (GSMpas a design methodology that
aims to provide positiveealthgameexperiences through the practice of coaching. first
explicatethe process and selectédeoriesin the development of GSMuring the literature
review (Chapte. We then describe GSM in terms stbrytelling, familiarity, goal setting
and persuasion mechanisnh&fore proposing anntegraed gereral modelunder Goal Net

(Chapte8). GSM is therused to desigthe coackd gameplay sessidor the Pumpkin Garden

gamein study 2 (Chapteﬂ.

Part V concludes the thesis findings and provides recommendations for future research

(Chapteﬁ.
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Figure2. Visualization of Thesis Outline

Figure 2| provides a visualization of the 3 contributions in this thesis along with their

relationship By centring theresearcHocus around th&HGE, the contributions of this thesis
can beutilized to enhance health gam@smake them more attractive to teklaly, thus

increasing health game adoption along with the health benefits they bring.
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2. Background of Serious Health Games and the
Elderly Health Game Experience(EHGE)

Introduction

7KH S6HULRXV™ LQ 6HULRXV +HDOWK *DPHV

There has been debate about whegjagres that are made for entertainment could truly bring
extrinsic realworld benefits Practically,games couldand shouldpe both fun and usefuhe

fun in gamesshould be utilizedo accomplish serious purposes. Abi] coins the term
SVHULRXV" bv D PDWWHU RI JUHDW LQWHUHVW DQG LPSRUYV
not easily solved and bearing possibly significant consequences. Games allow us to delve into
these serious issues without its usual heavy baggd GHVFULEHG DSWO\ LQ WKH D
3VLIJQLILFDQW ZLWKRXW EHLQJ VROHPQ LQWHUHVWLQJ ZLWV
without being humourless, and difficult without being frustratif§l, p. 10] In essence,

serious games are video games with additional utilitarian fund®@hs

The termserious gameés the use of a video game to introduce a lasting, tangible benefit in
SHRSOHYV OLYHV RWKH Urh¢/tsri @as populdriEeQ &vodrid Widde @rinidgQ W

of the year 2002, aimed at separating the image of games with a serious intent from games for
pure entertainmerf$3] 7KH WHUPYV H[DFW PHDQLQJ KDV HPHR/OQYHG D
traditionalhedonicbranding, despite having already existed before the commercialization of

the first entertainment games. Zay84] penned a definition of serious games as a physical or

mental contest that utilizes ertinment to achieve education, health, public policy, and

strategic communication objectives.

Hence, serious games tend to incorporate one or more utility functions through delivering an

educational or persuasive message, providing training and trangrikitbwledge.
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The Prevalence and Potential Benefits of Serious Health Games

In its early days, serious games were designed to illustrate scientific studies, train professionals
or to broadcast a message. As time went on, serious games caught on in the mainstream and
became prominent in fields of education, healthcare, defencandrtulture, religion and
corporate training / advertisirj§3]. Serious gamsemanifest in the form afligital gamebased

leaning platforms,immersivesimulations forprofessionatraining, andoersuasivegames.

Serious games may not have caught on in the mainstream video games industry, but its
perceived benefits remain promising. The benefits of serious game can be educational,
psychological and medicf85], which can be brought RUWK E\ WKH JDPHYV HQJDJL
stimulate logical thinking, problem solving, strategic planning and precise control. An analysis

of recent usages of serious game for education revealed a large number of supportive findings
towards gamdbased learmg practice$56], increasing confidence in their utilitfo sum up,

the longterm realworld benefits of serious gamese becoming more evideas research

towards serious gars@achieve maturity

Among its many uses, we fas on the use of serious game to tackle healttedissues
especially forthe elderly which is an emerging need in Singapdiée have outlined our
understandingf elderly health in its current staséed the importance of game experieirce
our introductory chaptetn this chapterwe will outline an overview o$erious health games
in its status quogdiscuss thebenefitsof serious gamesor elderly healthcarg and what

constitutes a health gamexpeience

Types and Benefits ofSeriousHealth Games

Overview of SerbusHealth Games

Serious health gamese games with a focus on health care, mental and physical fitness, also

known as health games. In recent years, there has been much research interest towards serious
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health gamesln particular, a systematic reviefg7] hasstudied 149 health game related
publications from 1984010, highlighting a surge of publications in the 2@089 period.
59.7% of studies used a commercial game while 42.3% of them developed their ewn non
commercial game for the studijhe same systematreview has coded health games used by

the studies under six categories.

Tablel. Categories of Health Games and Examples

Health game category Examples

Educational games informing users about a disease
Behavioural games improving adherence to medicatifs8]
Cognitive games memory training

Exercise games improving physical exercise

Rehab games rehabilitation of upper extremity
Hybrid games a mix of others

These applicationsn the healthcare industhD UH JDLQLQJ SURILOH DV VHUL

potentials are constantheingunveiled via research and experiments.
Health Benefits in Serious Health Games

Serious games can bring health benefits in tlareas: physical, cognitive, and social or
emotional healthThe physical benefits of health games are prominent in various subcategories

such as exergames and rehabilitation games

Exergames are games that involve physical exergipecally meant ér maintaining general
health through a fun and namtrusive way Exergames have great potential for health
improvement as shown by Larsen e{%39], whichconcluded that 6 out of 7 exergame studies
with healthy elderly paitipants managed to have a positive effect on tHeoth pogram
specific studie§ll, 13] and systematic revieW9, 59] can agree that exerganteslp improve

elderly health irsome ways.
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Rehabilitation gameareanother subcategory of serious health games, typically devedsped
anengaging therapip encourageehabilitativephysical movemenf good example of this is
FunKnee a serious game for pestirgical rehabilitationfithe Total Knee Replacement (TKR)
treatmen{60]. The S D W LaktiQndoM§ising thie kneeis gamified intoa fishing activity in
which thegame experiences designed talistract patients fronpaintypically caused byhe
rehabilitation exerciseThrough transforning clinically required exercises into fugame
elementsFun. QHH LP SURY Kom@ianie to-tQrywodghabilitationexerciss that in

turn, leads to improvedecovery.

Health games also address socmal emotional health. In the past, video games have been
criticized as antsocial activitied61]. This attitude has changed dueatoincrease of social
elementdn recent gamedoday many gameactively encourage players tollaboratewith

friends and achieve their goals together. These gaprewide afriendly platform to share
experiences and discuss opportunities that enable the occurrence of a sense of community.
Serious games are quick to adopt soeleimentsasystenatic review of serious games for the
treatment or prevention of depression has shown promising results with positive impact on
depressin through interaction and storyling2]. These types of serious gasnbave

successfully been used to counter depression and social isolation among the elderly.

On the other handesous health games that aims to bring cognitive benefits can be designed
to simulate general cognitive activities, or to deal with specific oumgenerative diseases.
Health games cape designed ttaskthe playerto practice their memgr focus their attention

as well as coordinatiéeiractions. While mentally stimulating, their lotgrm benefits include
improvement ofcognitive abilities ard mitigating brainrelated disordersElderies with
cognitive impairments magisobenefit from playing serious game that are designed to keep

them active and stimulated, thereby potentially slowing down cognitive decline.
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Generic cognitive functions a,healthgames also aim to provide early detectbnognitive
diseasesTheappSea Hero Quedty Deutsche TelekofL,Q SDUWQHUVKLS ZLWK PDQ\
research centrggaimsto better understand dementia dlyservinghow the brain works in

spatial navigatiorf63]. As a diagnostic tool, thgamemanaged taapture enough data to

concludle WKDW SHRSOH ZKR IDOO XQGHU KLJK ULtshds Bl GHYHC
perform badly on spatial navigati tasksln short,serioushealthgames can bdevelopedo

stimulae physical and cognitivactivities

The examples above illustrates how serious games can be designed to serve as a health
stimulation, assessment or rehabilitation tool that tends elmeived as less intrusiaad

more enjoyabl¢han traditional clinical methods
Discussion

Although findingshave shown thatealth gamesan bean effective solution to promogtderly
health thosebenefitswill only surfaceif we find ways to instil acceptance and enjoyment of
healthgames among elderly playefur readings on present literatudentify positive game
experience as key predictor to acceptance and prolonged uggofes in generaHowever,
health games are ult with a significantly different purposecomparedto general,
entertainmenfocused gameshampering their3 I X Q ~ D.\H8nd¢& tis thesis emphasizes

understandinghe EHGEin order toexplore methods telicit positiveEHGE

Game ExperiencebetweenHealth Games and Elderly Players
There are unique elements in tBEIGE compared to commercial game experience (simply
UHIHUUHG WR DV 3JDPH H[SHULHQFH®™ EHORZ %YHORZ ZH E|
related constraints versus the gen@@bulation, and special characteristics of health games

versus commercial games.

39



Chapter2

231 +HDOWK *DPHVY 3HUVSHFWLYH $ &RPELQDWLRQ RI (QW

Health games can be understood to possess apdimdse [64], which is to provide
entertainment and health values at the same time. In contrary, commercial games only deliver

the former and not the latter. Similarly, thealth game experience should possess a similar

duality when compared to normal game experiencesr §tridieshas attempted to define and

measure serious game experience, stating that serious game experience contains extra elements
like interest towards hgame topic$34] on top of the existing I XQ DQG HQMR\PHQW ™ IF
traditional game experiencfs5]. The same study differentiates these experiences by calling

itthe 31 XQ H[SHULtReGVHUDRXGV H[B8]HMUUsHEdklHgames can be classified

as a duapurposed information system where both fun and serious aspects are important in

generating intrinsic and extrinsic motivation respectiyé).

Entertainment and Utilit arian Values in Serious Games Experience

Seriousgames are essentially video games with utilitarian func{i®2js On one hand, video

games are expected to provide hedonic functionality that aims to entertain players in the form

of pleasure, while design of serious games éiras to provide instrumental value place more
HPSKDVLV RQ XWLOLWDULDQ IXQFWLRQDOLW\ 2Q WKH RWK
to utility values, upholding product efficiency and readrld impact. Utility values in serious

games pose alQWHUHVWLQJ FRQWUDVW WR YLGHR JDPHVY WUDG
the former providing additional extrinsic motivation (productive use) on top of the intrinsic

motivation (prolonged use) given by the laf@4].

Since serious gamg®se such an interesting dualitytheir valuesit is fair toimply that the
resulting game experience, termed ass#igous game experience, to share the same duality.
The hedonic aspects of a serious game experisndescribedn literature with the term

enjoyment[67, 68], while the utilitarian aspects of a serious game experiencéd be
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interpretedasperceived benefitfs9]. Both facetscan motivate futurese of the health game
and we understandnjoymentand perceived benefitas theserious game experieneehen

combined.

The strategy of a good serious game desigpears to bén maximizing both hedonic and

utility values. Thecombined presenca# utilitarian and hedonic values forms a dpatposed

game system, which combines both utilitarian and hedonic values to provide both functional
benefits and pleasure for playdfl]. Such duapurposed game systems canngigantly
LQIOXHQFH WKH SOD\HUTfV LQWHQWLRQ WR FRQWLQXH SO

benefits in each play session.

Entertainment: GameEnjoyment asPrimary Factor of Game Experience

The core of positive game experience is a dtdteof plessantsensations; this state is more
commonlytermed as enjoymef®5]. ) URP WKH XVHUfV SRLQW RI YLHZ HQ
understood not so much as a feature of such game but rather as an emotional response of it. For
example playing a game can be challenging and rewarding but may also be irritating and

tiresome.

Researchers have modelled ttemplexity ofthe entertainment experienf@5] to explain

factors that elicit enjoyment in entertainmdagding to potentially beneficial effects.

X User Prerequisites and Motives

When examining the cause behind the occurrence of positive experience, there are several user

related prerequisiteshich uponfulfiiment, generates an enjoyable sensation

o Suspensin: Willingness and ability to suspend disbelief, i.e. perceive the fictious

events in the media as though they are real
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o Empathy: Ability and readiness to empathize/feel an affinity with the character in the
media

o Parasocial interaction/relationship: Capigypiand desire to relate and attempt to
interact/form relation with the character in the media

o0 Presence: Sense of being transported to the site of action in the media. Various
conceptualizatiom of the processrange from involvement, immersion, flow,
transportation, adsorption, to presence, that has become the most comprehensive term
for the sensation of nemediation [74]

o Interest: Whethea VSHFLILF WRSLF SUREOHP RU NQRZOHGJH

presenin the media

Aside from the playerwe next focus onanotherentity in the gameplay processich is the

serious game itself
x Game Design Prerequisites

Serious game design elementsiargortantin the creation ofuccessful health gameswell-

designed arious game introduces a great diversity of task types and levels of diffickégpo

the player engage@Games also commonly feature a unifying theme, with consistent problems

LQ WKH WKHPHYV FRQWH[W WR FKDOOHQJWY WKRHRFXM\IBODTK
attention and coordinate their actions. Feedback mechanisms on behaviour, coupled with
healthrelated achievementsreate enjoyment foplayers via an intuitive gameplay flow.

Ability to resolve ingame tasks and masterimggame cha#nges also closely relate to game
enjoyment[65, 70]. Thus,good game desigthat induces smooth plasould improve game

experience.
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Entertainment might be able to persuade useasltépt health gamebutentertainmenitself
should be seen as a means to an end, which is the nontrivial task of serious heal{fR%ames

bringing health benefits to the players.

x Emotional Response, Concept of M&motion, and Enjoyment

When thetwo prerequisites previously mentioned are achievbd,user may experience
enjoyment which may manifes different emotional responseuch as serenity, laughter, or

suspense.

However, the initial emotional response elicited from engaging in an actsityot the

complete picture of the experiencEhere are also posictivity emotional responses which

presents itself as threaction to the initial responses. These responses can be explained by the
QRWLRQ -RHIP RRPWHMRMRN meanghe way people féeabout feelings. The meta
HPRWLRQV DUH SURGXFHG E\ RQHYVY HPRWLRQ JRDOV DQG t
metaemotions helps to understand more complex human emotional responses, such as how
people can be entertained by horror films or sédsfieven without happy endings. Even

though the initial emotional reactions are negative, their appraisal of those emotions, which is
DIITHFWHG E\ IDFWRUYV V XFheDnotiyaGor kb @ngdd)e inDattitdtle$uihiRIQ
evokes emotional response horror films[71] R U pF R JQ L \(qlestionvgZthaviiorals

value behind the stoyyn sad films[72], eventually leads to positive emotional response. In

serious game context, the conceptmetaemotion is important to help us understand how
seemingly norpositive emotional responskke the feeling of beinghallengd or exhaustd

can lead to positive overall experiendd@isform of experience is also known 88 KH uSRVLWLY |

Q H J D WieXendeg 3]

All in all, a good game experience requires enjoyment from the player, which in turn requires

the player to be aware of their feelings throughout the pro€Eeese nuanced experiences that
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may generate enjoyment (includirepjoyment from reflection of KRUURU”™ RU 3HPSD\
VDGQHVV™ HWF DUH QRW DV HDVLO\ FDfsaVgdtiHGorde€) VLP SOt
to effectively foster game enjoyment, weedeto be conscious of the gamperequisitegand
user prerequisites presented abdat of the two, user prerequisites will thee focus ofour

research
Utilitarian: Health Values as Alternative Path to Positive Game Experience

Elderlies, given the natural deterioration of their health, are possibly more sensitive to health
values as healtlelated issues tend to be more personally relevant. With proper presentation,

health values that eexist with entertainment valu@s a health game might be another route

to persuade the elderly to accept games and get to enjoy them regularly, after which health
benefits would follow. This is a defining theme for health games, which provides a unique

advantage thatommercialgames daot possess.

Theattitudesconstruct of the Theory of Reasoned Action by Ajzen and Fislibgjillustrates

KRZ SHRSOHYYV YDOXHV JXLGH WKHLU EHKDYLRXU 3HRSOH I
promote the achieweent of the things in life they value. When facing a choice between two
conflicting goals under equal conditions, they are more inclined to go for the goal that is
perceived to be more valuable. The connection from game goals to personal health vadues play

D KHDY\ LQIOXHQFH RQ D SHUVRQYVY DWWLWXGH WRZDUGV I

With this knowledge, heattU HODWHG WKHPHV LQVLGH D JDPHYV VW]

DFWLYLWLHYVY FDQ SRVVLEO\ DSSHDO WR HOGHUOLHVY GHVL

23.2 (OGHUOLHYVY: agere&dd FadtoyRdrming Digital Barriers

Although games were gaining popularity among the eldg}/yhey stilltend to prefer aertain

subset of gamest KH UHSRUW WLWOHG 3 (VVHQWLDO )DFWV $ERX
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, Q G X \fapdaréd thaboomer gameraged between 564 prefer card games, puzzle games
and virtual board gam¢g5]. This significantly differs fromoK HU DJH JURXSVY IDYRXU

like racing, sports and firgierson shooters, which tend to be more agpiacked.

+HQFH ZH VHH WKH SOD\HUfVY DJH WR EH D PDMRU LQIOXt
Agedrelated attributes and characteristicattbause the shift in preference include physical
degeneration, cognitive impairment and extra psychological needs (e.g. loneliness, inferiority,
menopause)/6]. Elderlies who suffer from degradation of eyesight and movenexierty

also make more mistakes than younger y3&isSensory degeneration causes difficulty when
reading at close distances, while weakened motor functions results in loss of flexibility and
coordination[78] which games may sometimes require. Cognitive impairments also result in
longer response time to stimuli, increased distraction and reduced working njéejoiiyhe

higher rate of error, compounded with difficulty understanding what they did wrong from the
ensuing error messages, causes frustramonnability to perform well when using technology
productg80, 81]. As described by a field stugyfor some, initial enthusiasm soon faded away

and was replaced by tardiness, discomfort and trepidatiea, p. 543]

Therefore the occurrence of errors to some degremibeexpectedas eldelieslearn to play
health game The feeling of helplessness or being overwhelmed as the result of these errors
leads to frustration duringarning process. The unpleasant learning process, being part of their
experiencel83], culminates into a negative health game experieAsea result, elderlies
refrain from participating in technologylatedactivities[84, 85] due to difficulty, confusion,

and consequently frustration in learning to use technology as they age.

7KHVH 3GLJLW D Othk BldetytorhbVe anFebtixely Hiifferent set of preferesand
constraintfrom other age groupsHVSLWH HOGHUOLHVY ZLOOLQJQHVV WR

[86], it is important tatake measures toelp the elderly to overcontbe digital barries they

45



Chapter2

may face due to theaige.This makes it possible for health games to be widely accepted by the

elderly, with comparablesuccesso commercial games

Summary
Significant research has proved that health games can be beneficial for the elderly. Health
games whicttombineutility and hedonic values also produce a game experience with similar
duality. The hedonic side of a health game exgmee would be enjoymenthile the utilitarian
side can be represented as perceived health befdéfgsdualityof health game experienges
combined withagerelated factors that lead $pecial needsr digital barriersform theelderly
health game experienclEHGE). With this preliminary construction of the terma fair

hypothesis is drawn:

The EHGE containsspecific elements that directly @uragesthemto play health games

regularly.

The next chaptgsresets our prestudy thaidentifiessuch elementhat makeEHGE positive

and enjoyable
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3. Pre-Study to Discover Elements of theEHGE

Introduction
In this chapter, we aim texplore the elements tfie EHGE which is rarely explicitly studied
in prior research. Literature review has deemed health games to be benefictak game
experience to be an important motivator for increased use of health games. Hence, it is
LPSRUWDQW WR ILQG RXW ZKDW DUH WKH LPSRUWDQW HO'

game experience when playing health games.

For the prestudy, five elderly participantsre visitedin their homes to conduct a gameplay

session. The gameplay session is then followed by swoee interview session, where
participants are encouraged to share with us their game experience and opinions on health
games in generarlhis prestudy utilizes phenomenology to uncover what elderlies (especially

those weakened by age or disease) value when they go throughthgthsy know is healthy

for them. The phenomenon under study\ighat elements makes up theO G Heldp@righve

whengoing through ahealth gamesessiof? * Interpretative phenomenology is used to capture

WKH PRVW SURPLQHQW UHSUHVHQWDWLRQV RI WKH HOGH

expression and sharing.

Health Game used in Study: Pumpkin Garden
The Pumpkin Garden iPad Garsedeveloped by NTWBC Research Centre of Excellence
LQ $FWLYH /LYLQJ IRU WKH (OGHUO\ /,/< WR GHWHFW 3DUN
interactive gameplay87]. The gane also serves as a means of rehabilitatoynpatients

diagnosed with P[[88].
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The game is created using the evidebased design (EBD) approach in the four steps listed

below:

1. Review the existing research literature to delélee relevant findings and
recommendations.

2. Match the selected findings based on the data collected from the field visits,
guestionnaires and domasmperts.

3. Make a prediction on the desigatcome.

4. Implement the design with positive outcome.

Based on ta EBD approach, research findings related to PD are integrated into the design of

Pumpkin Garden game.

7KH JDPH HOHPHQWY DUH GHVLJQHG WR DVVHVV D SOD\HUY
data on motor functions of the user. This includes fingevament, synchronization and
symptoms of micrographia (progressively smaller handwriting). The game also helps to
DQDO\WVH WKH SOD\HUYfV FRJQLWLYH IXQFWLRQV E\ WHVWL
compulsive behaviours. This health game will assSi fi®ROOHFW GDWD XQREWUXVLY
exhibition of PD symptoms in a fun, gatiee environment. The game combines Unified
SDUNLQVRQTV 'LVHDVH 5DWLQJ 6FDOH 83'56 DQG ORQWUF

Both tools are used for early detection thelps doctors plan for early treatments.

(@) (b) (©)

Figure3. TheStarting Screen of Pumpkin Garden Game

(a) is the login screen;(b) and (c) are the short game introductions before choosing a game task.
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In the game, the player is told to look after the pumpkin garden by completing tasks. The
Pumpkin Garden game consists of 4 tasks (later referredrimagmme}y Among all the tasks,

only Task 1 (Weeding) and Task 2 (Irrigating) were selected in thidy.stu

Figure4. TaskSelection ScreeShowing Minigames Used for Study

The Weed Clearing Minigame

Task 1: weeding (later referred to as Wweed clearing miniganmeés shown iTFigureS The

SOD\HUYV JRDO LV WR FOHDU WKH ZHHGV E\ PRYLQJ WZR |
total of 6 rounds in this Task 1. In rounds 1 to 5, players are only required to clear a fixed
number of weeds. The ban the left side of the screen indicates the number of the weeds to

be cleared. In round 6, the level of difficulty increases the player is required to clear weeds that
continuously grow as the player clears them, challenging them to clear the weedhtast

they grow. Round 6 will be only completed if the weeds are cleared faster than they grow.

The design of the tasks-idDPH VWLPXODWHY SOD\HUVY PRYHRHQW IUR
disability among PD patients where they are unable to moveigtione through the rhythmic

sound effects in the gani@8, p. 9]
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(a) (b)

Figure5. TheWeed Clearing Minigame

D VKRZV WKH PLQLJDPHYV LQWWEXFWHRQVKRUWHN®R ZE QUV WXUVIRUV UHSUHYV
fingers) clearing the weeds

Once the player has completed the entire weed clearing minigame, a summary of results will

be shown‘FigureG. The results screen displays tkilogrammes of weeds that has been

cleared, as well as the seconds taken to compete the task.

Figure6. An Exampleof Weeds Clearing Minigame Result

The Water Wheel Minigame

In Task 2: irrigating (referred to as thvater wheel minigamehe player waters the pumpkin
garden. They are required to hold down a finger on a red button in the corner and use the other
hand to spin the water whe&hey need to fill up the watéar in 6 different rounds to complete

1 iteration of the minigame.
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(a) (b)

Figure7. TheWater Wheel Minigame

D VKRZV WKH PLQLJDPHYV LQVWUXFWLRQ VFUHHQ E LV WKH VFUHHQVKR

Similar to the weed clearing minigame, both the audio rhythm and visual hints cue the players

when they encounter tHeeezing situation. IyFigure 7|(b), the bright ykbow spark cues the

player to move the big waterwheel. In this case, the player holds their right finger on the red
button in the bottom right corner, while the left hand turns circles following the shape of the
big waterwheel. The player is allowed movaterwheel either clockwise or aaiockwise.

The minigame requires participants to switch habesveen roundsparticipants alternate
between turning the big waterwheel and small waterwheel, at the same time switching the hand
that holds the red buttonitlv the hand that moves the waterwheel between different rounds.
The blue bar on the left side of the game screen indicates the litres of water that the participant

has drawn from the wheel to water the pumpkin garden for this round.

Study M ethodology

This section elaborates on the selection of methods to carry out the study and analyse the results.

3.3.1 Evaluation Method: Phenomenology

Among other methodologies, phenomenology will be used in this study. Phenomenology is a
branch of qualitative study methgdwhich do not require manipulation of an independent
variable, control groups, and random assignment of participants as they rely on observations

only [89, 90]. Phenomenology broadens our understanding of the compExomendhat
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takes place inearning, behaviouchange and communicatiorprocesses irthe field of
healthcard91]. More specifically, a phenomenological approach offers a way for healthcare
SURYLGHUV WR XQGHUVWDQG WKH UDQJH RI IDFWRUV WKD

experiences which have significant impact on their physical, emotional and sdtibkbwng.

Hence, phenomenologg deemedh suitable method to observe and interpvbat are the
constructs that contribute to positigame experiender the elderly This section presents our
understanding towards phenomenoldgym literature, and sp#ic approaches used in the

pre-study.

3.3.1.1 Introduction to Phenomenology

Phenomenology is type of qualitative research methodology that assists in gaining a deeper
understanding of the meaning of everyday experience. Phenomenological research asks
questionsike 3ZKDW GRHV WKLV H{BKDWHQWVF MW RHD HIrSSHUDMQ FH O
FRQWH[WYV RU VLWXDWLRQV KDwWhithlisSZorXrire@ Wwith Gre\stkd oH [ SH U L
H[SHULHQFH IURP WKH L.Jlp¥rhdd BepheSdmensiBdippeacy H

is to identify phenomena through how the phenomena is perceived by the individual given a
situation Phenomenologyenables researchers lamk at change processes over time, adjust
theorieso new issues and ideas as they emerge, contributedexk®pment of new theories

and gather data which is seen as natural rather than artificial. It is a powerful paradigm for
JDLQLQJ LQVLJIJKWYV L QW RadithRS@Ininstir Bhevduntd of take@r-D Q G

granted assumptions and conventionasdom[92].

3.3.1.2 Types ofPhenomenology

Phenomenology is about different approaches of understanding. There are two types of
phenomenologydescriptive {ranscendentdl and interpretative lfermeneuticgl They are

introduced separately below.
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Descriptive Phenomenology

The primary differences between the descriptive and interpretive approaches are in how the
findings are generated and used to support the new knowledge. Descriptive phenomenology
applies the techniqueR| 3E U D F N H Whrelated, Raxternainfluences that usually
accompaniephenomenonin orderto getto the essencedVith such clarity, thdocuscan be

trainedon the correlation of theoema 3ZKDW~ ~ Ddgss WKKREZ~ RI H[SHULHQFH
3ZKDWSHWFW WHOOV ZKDW LV LQ WKH VXEMHFWIV IRFXV ZK
created. Descriptive approach has been demonstrated to be better choice in uncovering essences
of phenomena that have not been conceptualized by prior studies. Desttiptikisthat there

is more than one reality, that leaves doubt and a lack of cJ@8ty

Interpretative Phenomenology

Interpretivists believe ther@re endless number of realities, and the act of writing descriptions

is an interpretive processNhen compared to descriptive phenomenologyerpretive
phenomenologyolds in higher regardstH SDUWLFLSDQWVY H[LVWHQFH DQ(
aroundthem Interpretative phenomenology recommends interpreting the meanings ifou

relation to phenomendJnderstanding towardthe meaning of experiends obtainedby

engaging with data interpretivebnd less on finding ouhe essence3he approach allosv

and even encourages room foterpretationwhen performinghe analysiof, for example,

text. This type of phenomenology doest formalise an analytical method so that the context

of a phenomenon can determine how the datmalysed94]. Smith articulated an optimal

approachtobé ULJRURXY DQG V\VWHPDWLF"  DQG DW WRKS. VDPH W
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3.3.1.3 Analysiswith 9DQ ODQHQfV + HUudhehi@ihbkyithlFApproach

In our study, we use a more specific form of Interpretative Phenomenology, wigch t
theoretical SUDFWLFDO YLHZ RI OD[ YDQ 0D QH QoB)MVItpiwtestu® HQROR

with a detailed guide and directive on conducting hermeneutic phenomenological research.

Van Manen suggested three methods to k& us hermeneutic phenomenological study:
empirical social sciences method for data gathering; philosophical and reflective social

sciences method for reflection; and philological method for report wiénpg

Data Gathering Methods

To portray the phenomenon (i.e. thved experiencein the best way possible, phenomenology
employs empirical methods typically used in social science studies, such as interview and
observation. The primary purpose of the interview/observasam collect prereflexive,
experiential material to be represented in an alternative manner from the phenomenological
perspective afterwards. A variety of these methods include structured ostsechired
interviews, questionnaires, conversations, piaditt observation, focus group discussion,

action research and analysis of texts.

Reflection Methods

5HGXFWLRQ LV FRQVLGHUHG WR EH WKH SULQFLSDO 3PHWKF
of reduction is to create direct, primitive contact with theldvas we experience it, leaving
aside the way we conceptualize it. Reduction consists of two methodological movements,

HSRFKp SEUDFNHWLQJ RU VXVSHQVLRQ RI EHOLHIV DQG U

Van Manen differentiates certain methodological momentpofieé:

X Heuristic (vondej: bracketing what is taken for granted to awaken a deep sense of awe

caused by the phenomenon we are focussing on
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X Hermeneutic ¢penness bracketing all prior interpretation and expectation to achieve
a genuine, radicalpening into the phenomenon

x Experiential ¢concretenegsbracketing all theory and previous beliefs with the goal of
explaining the concrete nature or meaning of the phenomenon

x Methodological &pproach): bracketing all the usual conventional researchrigpies

to find the most appropriate way of focusing with the phenomenon being studied

Moreover, van Manen focuses on two (out of five) reductions, eici#tiof R Whatnesy] L H

what makes something unique) reduction and ontologigayg of beingreduction.

In addition to epochéeduction, van Manen suggests that reflective methods from social
sciences, such as thematic analysis, can be used in conjunction with said philosophical method.
In practical terms, where massive data is fairly disorganised, the first step is to read through
what is being said, then identifying key themes and issues in each document. The key things
are what the focus of the texts and how the texts describe thaeexgeto look for non
dominant ways of understanding. All the data can be combined into a database according to
the analysis heading for easier extraction and comparison. It is particularly useful to identify

relationships between themes and factors.
Report Writing Methods

The vocative dimension is essential of phenomenological writing since we try to express the
meaning of a phenomenon in ineffable and pathic, rather than cognitive, manner. According to

van Manen, the more vocative a text is, the strotiggemeaning is implanted in the text.

There are several vocative meth@olased on philology) by which phenomenological language

may be expressed:
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x Revocativamethod [jved thoroughnes}k
o Describe the vocative aspects of language vividly
x Evocatve methodifearness
o0 E.g.: Anecdote as phenomenological example; metapéiars,
X Invocative methodijtensificatior)
o Keywords with invocative value, so that layers of phenomenological meaning
become strongly embedded in the text

o E.g.: Poetic language; Tl tone and aspect seeing

x

Convocative methodéthic)

o0 The tone of the text has to do with it convocative pathic quality

X

Provocative methodepiphany
0 Articulates the kind of ethical predicament is suggested in the phenomenon that
is being studied and walh are the active normative response, such as advise,

tactful practices, policiestc

SKHQRPHQRORJLFDO VWXGLHV PDNH GHWDLOV DERXW
development of the general findings needs to be done transparently with validity, so that the
reader is able to see how the research has arrived at the results. Dit¢adstade important

at different points of the report. Three sections can be used to report and discuss the findings:
summary of the results; discussion; and issues and implications. The summary of the results
arranges the findings according to the toging key issues being discussed by participants.
The aim is to be true without any ethical issue including misrepresenting or distorting the
original findings. The main role of the summary is to describe rather than explain. In the
discussion section, therare interpretations and linkages to relate the findings to previous

research, personal experience or convsemse opinions and developing tentative theories or
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models. The final section on issues and implications provides an opportunity to further clear

the ideas developed through the discussion.

3.3.1.4 Implication to Our Study

While believing that there should be a pathway of methodological aspects of phenomenology
IRU UHVHDUFKHUV WR IROORZ YDQ ODQHQ QHYHUWKHOHVWV)\
method LQ KHUPHQHXWLFVY DQG SKHQRPHQRORJ\ 7KXV KH OF
to determine the best way of conducting phenomenological study in a pertinent, plausible

mannei{97].

For our study, based on methodologitamework provided by van Manen detailed above, we

can categorize our phenomenological study into 3 broad steps:

1. Data Gathering+ Gather factuabbservationdrom the phenomena intended to be
observed

2. Reflection- Grasp the essential meaning of the phesoon through thematic analysis,
interpretation through conversation with the elderly, and epoaihdction, seeking
oriented and strong interpretation as a resource to produce knowledge.

3. Report Writing- write an oriented, vocative and rich phenomenoldded where the

YRLFH RI WKH SURIHVVLRQDO LV KHDUG H J HYRNLQJ
The steps above are explored in detail in the following paragraphs.

For step 1. data gathering, we define the phenomena being obsergrdedasnce of our

elderly PD patients when they play a health gafreble 2|shows thaypes of dat collected

for our study
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Table2. TheTypesof Data Collectedor the Study

Type of Data Collected Medium

1 | Recording of the interview responses, discussion f| X Audio

actual questions asked during sestmuctured interview x Field notes

2 | Recording of expressions and reactions during intery X Video footage
3 | Recording of interactions with the elderlguring X Video footage

Pumpkin Garden game session X Audio

The data gathered is used to carry out step 2: reflection. Reflection consists of two main steps:
thematic analysis and epocheduction. In thematic analytics, we try to identify common
patternsoccurring in the data gathered throughout the experiment and consolidate them into
common themes. From these discovered themes, we perform the second part of reflection:
epochéreduction. In this step, we seek for the essence in the phenomena und¢® &gy

trying to construct from the themes a concrete and concise meaning of what the phenomena is

andwhat makes it unique.

Finally, we produce a phenomenological report based on our reflection. The report should
express aspects of the meaning of phenomena being observed in expressive rather than
FRIJIQLWLYH zD\ L H WKH WH[W FDQ 3VSHDN HQRKR DXW LRIQW K HF

the phenomena

The momento-moment interactionger participantare noted down in the form ad
phenomenological text log. From there, we conduct deeper analysis on specific ingtances

those similar experiences in orderctampile aholistic picture of th&EHGE

Figure 8|below summarizes our understanding of phenomenology and how it translates into

techniques to conduct analysisaur qualitative data.
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Figure8. Phenomenologica#lpproachof Pre Study

3.3.2 Interview Methodology

The research interview is one of the most essential qualitative data collection methods.
Interviews serves as useful tool for interviewers to learn about the world of interviewees. Thus,
a welkplanned interview approach can produce a rich set of dakefar understanding and

analysis.

Overview

Interviews are broadly used as a data collection tool for qualitative investi§@8prSince
gualitative research is concerned with the understanding and explanation of phertbmena,
gathered data should not be measured in terms of quantity. Instead, the data should be gathered
in a way that allows hulepth studies to uncover deeper meaning or processes beyond what
numbers can show. The oeoaone interview methodology is partiewly useful as a

TXDOLWDWLYH UHVHDUFK WRRO WR DVVHVV LQWHUYLHZHH)\
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be accommodated in questionnaires aimed for quantitative studies-e@geth questions

allow interviewees to speak in their own voices andhheir own language that would have
otherwise been misrepresented or missed entirely. As a result, researchers are more likely to
receive more detailed and elaborate responses than-elnded questions. Strong evidences

support that qualitative intervékV SURYLGH EHWWHU DFFHVV WR LQW
interpretations of activity, understanding, as well as personal feedback. Interview methods are
W\SLFDOO\ LPSOHPHQWHG EDVHG RQ DQ RQWRORJLFDO VW
experience aa meaningful and worthy subject of exploration; these are part of the process to
uncover elements that our elderlies deem to be important as part of their health game

experiences

Choice ofInterview Methodologies

Babbie[99] has identified three major categories of interviews that can be carried out through
guestionandanswer: standardized interview, sestandardized interview and unstandardized
interview. Standardized interviews are structured angblanened questions aasked in a rigid

setting. In a standardized interview, the interviewer asks the same set of questions in the same
order and manner to all groups of participants without variation. Multiple instances of such
interviews can be conducted in parallel, hencéieaing greater throughput. The
unstandardized interview more closely resembles a casual conversation with focused themes.
The interviewer creates spontaneous folds TXHVWLRQV LQ UHVSRQVH WR L
during the interview. As a result, theugptions may differ across different sessions as
LQWHUYLHZHHYYV UHSOLHV PD\ EH GLIITHUHQW ,Q RUGHU W]
have the same interviewer conduct all sessions. Unstandardized interviews are typically used

to explore new #lds of research when there is very little-présting information. Among

different interview forms, the or@n-one unstandardized interview is the most commonly used
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for data collection in qualitative research when the aim is to find out about interdi®ie

experiences towards a subject and the deeper values thet G@|d01].

Between the twdypes of the interviews, we have the senstructured interview. This form of
interview has gained popularity as it is flexible, accessibteraost significantly, capable of
disclosing importance and often hidden facets of human behaviour. Assectured
interview starts with a fairly consistent set of questions with a fixed order for each interviewee
and the interviewer will ask followp questions for clarification and encourage deeper
thinking when appropriaid02]. For a semstandardized interview to produce consistent data,

the same person should conduct the interview for the entire study.

Oneon-one semsstructured interview is chosen for ostudy #1 to enable interviewees to

freely and spontaneously respond while ensuring the topic of game experience is conversed
properly by starting with a set of questidas]. As theinterviewer, we did our best to be good
listener so that the interviewee can be a good storyteller rather than a respondent. We also look
out for opportunities to poke for similarities and differences when different participants share
their game experiencafter playing the Pumpkin Garden ganWe selectecbneon-one
interviews over focus group discussions to prevent an inhibitive atmosphere created by the
presence of others. With the replies not being influenced by coping behaviour, leader effect or
peer pessure, onen-one conversation ensures personalised responses can be generated to

undergo thematic analysis at a later stage, adding dimensions to the various themes. available

The main goal of this orenone interview study is to learn about PD paiévy JDPH
experience when playing the Pumpkin Garden gdtdeRP WKH LQWHUYLHEHHTV SH

interview will work in tandem with the gameplay session as a data gathering sbadly?.
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3.3.3 Study Flow and Selection ofParticipants

Demographics of Participants

We visited5 willing participants to conduct the study in their horfasor literature suggests

at least five[103, 104] or six [105] participants to conduct phenomenological stydiébe

participants ZHUH 3DUNLQVRQYV 'LVHDVH 3' s&dotédLtirQughY DJHG
homogeneous purposive samplinga suitable sampling method for interpretative

phenomenology95]. Since the Pumpkin Garden game is developed for early detection and

rehabilitation of PD (se8.1), this allows us to conduct the study on more personally relevant

grounds and generate a richer set of experiences to be studied.

Table3. Demographics of the Bderly PDParticipants

S/N Age Gender | Years Since Diagnosed with PD
P1 64 F 8
P2 69 M 20
P3 69 M 6
P4 73 F 30
P5 78 F 10

Reason onPurposive Sampling of Participants with PD

Purposive sampling is common among interpretative phenomenological studies to select
participants that are most relevant for the studied phenoif®&nd.06]. In this study, the
Pumpkin Garden game is introduced to our PD patients as a health game aimed for the early
diagnosis of P[)87]. They were informed to simply attempt to finish the required rounds and

it will capture their play behaviour data. We explained that the data is valuable to help improve

WKH JDPHYV GLDJQRVWLF DELOLW\ WKXV KHOM8¢y@éreZ LWK HELC
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also told that the game helps them exercise and improve theirelgancbordination. This

H[S OLFDW H Vedltikvdlué  Ehel Javticipants. With the health values of the game made

known, we try to determine what are the added effectaigitr their response throughout the
JDPHSOD\ 6LQFH 3XPSNLQ *DUGHQ ZDV GHYHORSHG IRU 3"

(explained irE.l abovg we selecté participants that are diagnosed with.ADe increased

personal relevandavoked more discussion, and through the procgesvere able tgather
PRUH SHUVRQDOO\ UHOHYDQW H|[S Hpdvidey&uaMe imsightsfet 2O LY H(

phenomenologgtudies.

Study Flow

The study was conducted through a physical-fadace sessiom accordance to oren-one
interview guidelinesEach session consists of 2 main activities: A Pumpkin Garden gameplay
session followed by a ormn-one semistructured iterviewsession The time spent with each
participant lasted around half a day, as we needed to stpwdie the elderly through the
relatively long game session (considering they have PD) and chat extensively to obtain their

game experiences

Before he gameplay session, we asked for permission to conduct theasidyade sure they
understand the consent form before they signed. We also asked for permission to take a video
recording of the whole gameplay and interview sessions, stating they aitg &iriinternal

use only and will not be circulated.

For the gameplay session, a gameplay sequence based on the Pumpkin Garden game is

designed for the participants. The gameplay sequence is illustrgegline 9|below.
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Figure9. Pumpkin Garden Gameplay SequebBesigned folPre Study

Participants are first required to play 3 iterations of the water wheel minigame using 3 different
tools in the listed order: their fingers, the Microsoft Arc Mouse, and the Apple Pencil. Each
iteration consists of 6 rounds, and participants are requireditch hands between rounds.
Then, participants will be required to play 1 iteration of the waledring minigame with their
fingers, which consists of 5 rounds of static gameplay (participants clear weeds spanning 1
screen) and 1 final round of rei@ine challenge gameplay (participants are challenged to clear

weeds as they grow in retne).

For the posggame oneon-one semistructured interview, questions were designed to explore
overall processes of health game experience and shed light on whabmigesired from the

health game to suppoiV KH H héeddJ Theuestions revolved around two themes: their
health game experience from the gameplay session and their opinion towards health games in

general. We used the following few questions s&ging point for each participant:
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x How do you feel after playing the Pumpkin Garden game? Would you like to share
your game experience?

X What do you think about this Pumpkin Garden game? Have you heard of other health
games?

x Do you recall encountering dienges when you played just now? What do you think

enabled you to finish the game?

After the interview, players are given a more comprehensive explanation towards the questions

asked, and assurance towards data confidentiality and the research vahas/éhpsovided.

Phenomenologicall ext Describing the Lived Experience
We start our phenomenological analysis by building the case from ground up observations.
Here we present the phenomenological text that describes the gameplay process and interview
of eatch PD patient. The phenomena under study is th® G H U O Lexpéfient®whidn
playing a health gamdt is important for the writer to capture the phenomena in the way it is
experienced so that the reader can understand what actually happened. Tdes isghiext,
expressions and the more intricate silence on top of the usual conversation content. Quoting
van Manen himself3S\WKHUH DUH YDULRXV FDWHJRULHV RI VLOHQF
phenomenology particularlfy[107, p. 112] From these observations, theportant themes

that comprise theEHGE can then surface

As we are studying the lived experience (LE) of participants using hermeneutic
SKHQRPHQRORJ\ LW LV QHFHVVDU\ WR ZULWH WKH /( H[D
interpretation towards the LE, using descriptions and anecdotes where needed. Tdwsis kn

as therevocativewriting method, aimed at allowing the reader to realize, through their own

way, that such an experience do possibly exist. The LE is also writtenewsiogtivanethods

(e.g. establish perspective direction towards the meaning dftvalsabeen lived, creating the
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feeling that the text is directly speaking to them) to immerse the reader and bring them closer
to the LE. Being liberal with probing the phenomena and wrigxjeriential storie$rom the
UHVHDUFKHUTV SR pQé&addrd expetieAcdXi@ phenkhkda like how it is lived as
close as possible. This is described astmocative methoof writing. The above techniques

are recommended practices for phenomenological wiiiigp. 1730]

3.4.1 Participant 1: 64, Female, 8Years Since Diagnosed

3&RXOG \RX JLYH PH D PRPHQW«" :H VWRRG DW WKH GRRUYV
could be so urgent as to deny entry to a visitor whom she has never seen before. Eventually she
opened the doorRU XV DIWHU VHWWOLQJ 3VRPHWKLQJ HOVH" ™ ZI

normally you would not have a visitor wait that long at the doorstep.

She responded little, and with a soft voice when we introduced our research purpose. Her
movements were also relagtily reserved. When filling our pigurvey form, she opted to read

the question by herself without requiring much explanation from us, and it appears she would
scrutinize the contents of the questions. When asked casually about how long she has had
ParkinsoQYY 'LVHDVH VKH VXUSULVLQJO\ VKDUHG D IHZ H[WUI

seemed contrary to the first impression of a person with little words.

Shelookedaround for the start button. We helped her start the water wheel minigame. During
the gamejay session, she presented a calm and composed attitude. Seemingly having a keen
eye for detail, she voiced out (albeit softly) on whether the wheel in the water wheel minigame
should be turned clockwise opunterclockwisgafter noticing the animation eed not to

match her gesture. Additionally, when she was done using the pen for gameplay, she knew

exactly the original place to put it back.

In a harder minigame (using the mouse to play the water wheel), our participant is sharp to

notice the difficultyspike immediately, and subsequently, to thinkwafys to countethe
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disadvantages presented to her by her PD condition. The increase in difficulty is evident in
hand and computer mouse movement, however the only queries she expressed verbally was
aimed bwards gathering the information she needed to play well. To illustrate, first she tried

to verify with us whether an wpnddown motion will suffice instead of a circular motion
VWLFNLQJ WR WKH ZKHHOYV VKDSH ZKLFK domd,shiewes WR GR
quick to suggest trying the mouse without the mousepad to open up the area to move. In
courtesy of her observations, we obliged and provided her with what she needed. Only then,

she said that she was a bit slow, which is probably due toptkept efforts to attempt to
IROORZ WKH ZKHHO(TfV FLUFX O D4anddhvinSridtioiuAINSitica/ Ahisl QR Z L Q .
act of diligence is deduced from the circular shape she managed to draw using her right hand
with the mouse (Note: PD affected her &R G\ PRUH VHYHUHO\ 6KH VPLOHC

H[HUFLVH" SHUKDSV IURP WKH VDWLVIDFWLRQ RI JHWWLQJ

Later in the interview, she described the process as challenging and interesting, reflecting a
positive attitude towals challenges. She noted the challenges: weaker left hand, presentation

of micrographia symptoms and as a result, inability to keep to a circular motion when drawing

RU PRYLQJ ,Q KHU RZQ ZRUGV B326RPHWLPHV LWfWe QRW D
I[UXVWUDWLQJ  DQG 3, WU\ WR EXW WKH ILQJHUV DUH QRW
think of wanting, but this hand is like, stuck. I think it is due to my degenerative Parkinson,

and | think if | practice more, draw more circles and ty/JhaHU , WKLQN ,100 VWLO
LW~ :KHQ DVNHG KRZ VKH PDQDJHG WR RYHUFRPH WKHVH F
ZDV VWUDLJKWIRUZDUG 3VWD\ SRVLWLYH EH SDWLHQW DQ
completed a task, and )HHO JRRG ~ 7KH DWWHQWLRQ WR GHWDLO L)\
her background as a nurse, being used in taking care of patients and noticing the smallest of
DQRPDOLHV $ ILQLVKLQJ TXRWH IURP KHU DIWHU WKH JDPH

P\ KDQG SHUIRUPDQFH ~
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Her attitude seemed to have grown warmer after the gameplay and interview sessions, speaking
more, expressing care by asking whether we had our lunch. When talking about her days as a
nurse, she revealed that although retired ssfidooks after her ailing, bedridden mother with
dementia, and explained that she was lifting her back into the bed when we came to her doorstep.
She sounded surprisingly calm and factual when showing us the bedroom where the 90+ years
old mother layPerhaps, upon learnt of our research on the Pumpkin Garden game to help PD
patients, the personal relevance might have rung a bell somewhere deep. A deep round of
reflections must have taken its course in the disadden years leading up to our meeting,

and it felt like a privilege to have received the level of trust from a person that up until a few
hours ago, was a stranger. That day, we witnessed a positive attitude and a will to excel against

odds presented by life, be it from PD or an ailing parent.

We kept in contact throughout the days that followed. She went the extra mile and actively
helped us recruit more PD patients that she got in touch from her days as a nurse. We are

extremely grateful for that.

- A 4 N on of)
Dem(_)stratlor_] of

Unexpressive, Sharp, re_s_|I|ence with

_ : ailing parent,

still an observational still kind and

unfamiliar when facing finds capacity to

stranger challenges help a greater

cause
_ J \_ J

Figure10. P1'sCharacter Development Throughout the Game Session

3.4.2 Participant 2: 69, Male, 20Y ears Since Diagnosed

He was already sitting in his chair when we greeted his spouse, who was the one who welcomed

us. When she introduced us to him, he did not react much exclepbwledging he had to

3SOD\ D JDPH™ $QVZHULQJ ZLWK VLPSOHVWamRtd@&WakH FRXO
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filled in relative silence. He is an English speaker; it could not have been due to language

barriers.

He placed his right hand onthe buo DQG OHIW KDQG RQ WKH ZKHHO DV L
KDQG DK"" ,W VRXQGHG OLNH VRPHWKLQJ D QRUPDO SHUVRF
the ability we took for granted everyday could have been leaving him for the last 16 years. We

sat up; how meh is still left?

The water sounds started to come from the iPad, but not for long. His left hand slowed down

to a halt. We leaned forward; is the game too hard for him?

37XUQ WKH ZKHHO DV \RX DUH W XU @ pagelpicke& ip &li@e BncED U Z L
it was received with a compliment. His wife laughed when we said that he played very well.

+H IDOWHUHG DJDLQ VHFRQGY ODWHU 3:KDWTTG , GR"" :H H
filling up the blue bar, and this time thecular motion persisted. He played with his left index

finger firmly on the screen, his thumb and remaining 3 fingers were in the air. Only afterwards

by trying the gesture ourselves that we realized it is not the most natural way we would drag

somethingonscreen. It must be pretty tense for him. The tremor is clearly visible in his fingers.

The gesture was normal when he used his right hand to turn circles; all fingers were tucked in
with only the index finger in contact with the screen. Although hgestailent throughout, he

looked more relaxed when using his right hand to play.

With the mouse, even his right hand started to tremble on the button as he concentrated to move
the mouse with his left hand. He stopped once after switching to the righglimss shaking

while the mouse is stationary, and we encouraged him by stating the good progress he made.
Nevertheless, progress was slow, his ey@®constantlyconcentratdon the screen. He stated

so in the last round when he lifted his hand, SiiIKk DNLQJ 3QHHG ORWV RI FRQFH
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we convinced him to carry on with the last round. After what seemed like forever, he managed

to complete filling up the water bar.

Once introduced to play with the pen, his motion becomes more liberal; dravales ceally

fast compared to before. It was like comparing seconds to minutes. Even though the circles are
wobbly; they resembled a flower shape more than a circle, but he drew the circles with speed
and vigour. He seemed to be relieved that the touglaests over. It would not be explainable

otherwise, considering he had a really slow start.

Once we started the weed cutting game for him, he took off his spectacles and rubbed his face
a little. From the time he focused at the screen, it must have w&gaificant amounts of
FRQFHQWUDWLRQ IRU KLP WR SOD\ WKH JDPH :‘H HQFRXUD

pressed on.

He did not take too much time to learn the game, but the speed this time is comparable to the
water wheel game with the pen, despitdy getting to know the weed clearing game seconds

ago. The performance was a huge difference from when he started. Half an hour ago he was
disoriented and slow, sluggish and finding the ropes; now he is focused and coordinated, rarely
faltering in his notion. We were worried of the final round as the weeds will grow intnea

and outpace the player, but he surprised us by catching up right away and finished the game,
RYHUDOO XVLQJ OHVV WKDQ PLQXWHYV 3<Raints@idDUHG LV

the first one from him since we stepped in.

,Q WKH LOQWHUYLHZ WKH ILUVW WKLQJ KH VKDUHG LV WKDYV
the beginning to be quite tough. It is extremely difficult to handle. But after you manage to do

it, WKHQ \RX IHHO EHWWHU ~ &RQVLVWHQW ZLWK ZKDW ZH \
turning circles with the mouse, stating difficulty in figuring out the direction. He has more

control when using the pen and his own finger. When asked to reflechén@wercame his
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GLIILFXOWLHY KH ZDV DEOH WR DUWLFXODWH DERXW KRZ
mind, and that once he managed to get a routine up in his mind, he could overcome with more

ease. He also stressed on the spirit of tryinagQ ZKHQ LW VWLOO IHOW GLIILF>
, WKRXJKW RI VWRSSLQJ LW , FDQYW IRFXV DQ\PRUH YHU\

WLPH XQWLO , ILQLVK ~

+H VWUHVVHG WKH YLIJLODQFH WR SUDFW LdroHe #hY Reder G D\ 3,
PLQG WKHQ WZR GD\V« GD\V EHFRPH ZHHNV ZHHNV EHFR
forgotten. It is difficult, especially with this disease, so | must tell myself to practice every day
without fail, because fail once, you will fail twice,aMd KUHH WLPHV =~ :KHQ DVNHG \
with the game experience from just now, he keyed into the element of immersive and focus. In
KLV RZQ ZRUGV 3, IHHO WKDW ZKHQ SOD\LQJ WKH FRPSX\
Because it is a new game, (be@lsnever seen the game before that (is) where the difficulty

FRPHVY LQ 7KH JDPH NHHSV \RX RFFXSLHG DQG NHHSV \RX J

He shared at length on the poverty, family dispute and hardship he faced in his youth, and the

fighting spirit that ensued. His lasisponse sums it up well.
3:KDW LV \RXU PLQG VHW IRU WKH QHZ JDPH"’

837KLV JDPH LV QHZ WR PH 0\ PLQG VHW LV LI, ILQG LW L
(in real life) find it so difficult, | nearly want to walk away. But I try, | try, trytiith really

FDQTW WKHQ JLYH LW XS %HFDXVH , WULHG WR GR PDQ\ V
on try it and trying. And I just learned successful people have to try many times. Yes, you have

to try, you have nothing to lose in fact. OnceypbuYH LW XS WKDW{V WKH HQG
EH YHU\ YHU\ IRFXV HG $QG WKHQ \RX WKLQN LW LV JRRC

RQ WKH FKDOOHQJH .HHS WU\LQJ XQWLO \RX VXFFHHG ~
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We found it apt to describe this essence of his attitude, shapé&dlbV OLIH H[SHULHQFH L
journey, on a quest to discover the self, encountering pressing challenges, fought hard to

VXUYLYH DQG HQMR\HG D KDSS\ HQGLQJ 7KDW LV ZK\ ZKH
VDWLVIDFWLRQ" DQG UHFIRPDYXQDG HGKW RJHIS@QLVKKHRLWK D EL

reasons to let out a laugh of relief ourselves too.

He personally sent us to the doorstep with help of his walking stick with an unusually fast gait.
‘H DOPRVW FRXOG QRW WHOO Kirbskdatsth8 expeaxien@e\helggd imG LV H D

recall his unusual past and we were glad he shared it with us willingly.

4 h 4 h Endured
: challenges,
Under immense enjoyed

stress from

Sluggish, slow to satisfaction from

challenge, :
respond conter_nplating arcehrﬁxgren; g’:{s,
to give up fighting spirit in
his past
N J N J

Figurell P2's Character Development Throughout the Game Session.
3.4.3 Participant 3: 69, Male, 6Y earsSince Diagnosed

His voice might be soft, but that does not make him sound less amicable. In fact, when we
introduced the game to him, he leaned forward, seemingly anticipating exploring something

new. On top of that, he wears a slight smile as we interview him before the game

The smile is not as prominent when he is playing though. Peering at the screen from the top of
his glasses, a focused expression took shape. His hand controlling the wheel is always open,
fingers spread, as he slides a single finger on the screen karefdtaw the required circle.

With the constant speed, it felt like a trance. Sometimes his finger would lose contact with the

screen and it would respond by going dark. He did not flinch but merely continued with the
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circle until the movement is detedtagain. In the last round using the hand though, he glanced

up nervously and hastened up aftersaag, 3*ODVW URXQG"~ $IWHU WKDW ZH D\
stressed with the gameplay speed, and it turns out his concern was on the slight breaks in his
motion. He really is careful about circles being proper circles, which probably explains his

slow, smooth playstyle. We again assured him it is not a big deal.

It did not take him too long to find out that maintaining the same smooth circular motion while
usingthe mouse is significantly tougher. Still focused, he leans to his right to get a better look

at the feedback, checking if it matches with his mouse movements. He is cautious, slowing
GRZQ HYHQ PRUH WR VWLFN WR WKH ZKH ebSdgrVorRiKiMWHU ULP
asking him to stick to the inner rim instead, shrinking the circle size and lowering the goal
difficulty. He adjusted quickly and found his pace, but he still tries really hard to stick to the

exact shape of the inner rim, which weifid to be rather diligent.

When changing to pen, some relief returned to his expression; now he is smiling a little again.
The lift of difficulty did not tempt him to go too fast though. Remaining patient, he draws the
pen exactly following the rim agaithis time commenting that it felt way easier from just now.

We praised him for the patience, and his smile broadened momentarily. As he nears the last

round, his actions became quicker, possibly from eagerness to finish.

The weed clearing minigame did pasome problems for him though. He had difficulty getting

his initial touch registered by tlgame andumbled around a little to obtain his bearings. It
turns out his gesture has resulted in another part of his hand touching the screen unknowingly,
and wren we pointed it out, he figured out that he needs to tuck in the rest of his fingers to be
able to play properly. It was a good discovery; he understood immediately in the last challenge
in the weed clearing minigame that he had to catch up with the aedsweonstantly appearing

on-screen. He focused more than usual rounds, and as a result, the motion of both his hands
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did not go out of sync and he was able to catch up to the growing weeds in seconds. We

applauded him for the great performance, and hkeebirdgo a big grin.

We were rather interested in how he kept himself composed throughout the game process. He
mentioned that he has played other types of tablet games before, so he was neither nervous nor
intimidated when first playing the Pumpkin Gard¥vihen asked about how he managed to
finish smoothly, he seemed to have trouble coming up with words, making a few gestures he
just practiced irgame. We asked if that means he feels immersed, he affirmed and stated that
he is able to get immersed quickly hif¢ he stutters to find the right words when speaking, he

is liberal with using hand gestures to illustrate what he is trying to express and maintains eye

contact throughout.

However, he does find turning circles challenging. He highlighted the neeskeptélling

himself to maintain the size of the circles he draws, and make conscious efforts to motivate
himself to control the drawing well, never thinking of giving up. When asked about the gaming
process as a whole, he mentioned enjoying the game enpeyias he is able to apply his
EHOLHIV WKDW 3ZH VKRXOG EH GHWHUPLQHG DQG IRFXV R

gameplay. Then when he has completed the game, he could feel relaxed and satisfied.

Despite being less vocal, he left a deep impoess our hearts. Reflecting on his gameplay,
he looked like a calligraphy master patiently creating a masterpiece that he knows he will be

satisfied with.
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4 N 4 N 4 N
Focused &
patiently Ensuing
Receptive, getting every relaxation
open minded detail right after the
during challenge
execution
\_ J \_ J \_ J

Figurel2 P3's Character Development Throughout the Game Session
3.4.4 Participant 4: 73, Female, 30rearsSince Diagnosed

3, FDQTYW UHDG (QJOLVK RK«" 6KH VDLG ZKHQ VKH VDZ WKH

\RX ~

8, KDYH WR SOD\ WKLV WKLQJ"’

3<XS °

6KH JODQFHG DW WKH L3DG 3,V WKLV p3XPSNLQ *DUGHQTY"’

S<HDK <RX KQOOUMRG

8, VDZ WKHVH ZRUGV EHIRUH °

She might look aged, but she is warm, chatty and moves around a lot.

It was fun interviewing her with Bght-heartedmood hanging in the air. When we started the
JDPH DQG WROG KHU QRW WR IRUHG DMHDHIGOD SMHW KH RMD R
shifting around a little. By now we have gotten a little more used to the lively movements that

she kept making in her seat.

8+ROG \RXU ULJKW KDQG KHUH "~ 3WKLV LV WKHhandbiW KDQG
WKH EXWWRQ 38VH \RXU OHIW KDQG WR WXUQ FLUFOHV ~ 37
VLQJOH FLUFOH DQG WKHQ VWRSSLQJ ZDLWLQJ IRU RXU Q
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WXUQLQJ ~ +HU ILQJHU ORRN H Gth® fifgeitih Was dMg§er ScBostide WK H \
VFUHHQ LQGLFDWLQJ KRZ KDUG VKH SUHVVHG GRZQ 6KH V
LW ~ ZH SURPSWHG 32K WKHUHJV PRUH" , VWLOO QHHG WR

LW KDVQTW I|L@athgto walth ZeDI¥arhiqywhe game.

3<RX ORRN WURXEOH GWapRmRed 6KHHBRRISOS'LQHG 3, SUHVVH
&DQ , QRW SUHVV DV KDUG"” 3<HV LW ZLOO ZRUN WRR ~ ZH
KDUG ~ 6KH FRQWLIQXK GV MK IQHDNHQRZOHGJH DQG VDLG 32QR
VOLSSHG DQG VKH VWRSSHG EHIRUH OHDQLQJ EDEN DJDLQ
JDPHV , IHHO VORZ ~ *<RXfUH GRLQJ RN ~ 7KH DJHQW VHHP]
shecaULHG RQ 3,V WKLV JDPH WHVWLQJ P\ EUDLQ" 0\ EUDLQ
LV GXH WR ODFN RI D FHUWDLQ YLWDPLQ ~ :H WULHG WR SL

, KDYH 3DUNLQVRQ , GRQYW NQRZ KRZ WwenplyfuDFWXDOO\

31RZ ZH XVH WKH PRXVH WR SOD jialt koF 1D PPHRQ 8W . FPLRX\V HG |
\RXU EHVW "~ 6KH WULHG LW RXW DQG VDLG 3*EXW LW NHSW |
EXW VKH FRXOG QRW VHHP WRMWX\W Q KHLYH @HRV pPLIRRKS W KLHQ W
WKH PRXVH /HW PH WU\ DJDLQ ~ $ IHZ PRUH VHFRQGV SDV
81RSH ZLWK PRXVH , FRXOGQfW GR LW 0\ SHUIRUPDQFH Z
WR SOD\ " 6KH ODMYRKE DHOANMANGHRQWR OHW KHU SOD\ DQI
QR SUREOHP FDQ \RX«” 3GRQTW SOD\ ZLWK WKH PRXVH"" 6

QRZ \RX ZLOO XVH WKH SHQ ~

81RZ LW LV HDVLHU ~ 6 KH H[FODLPHG 3, WDVOIKW RAQRQNH: ¥R
DUH SOD\LQJ YHU\ VPRRWKO\ "~ 3<HDK , XVH WKH SHQ HYHU!'

hand, | am less used to it. It will be slower, but | exercise my hands every day, so they are not

3 UM L Beferd My g dire situation in Singlish
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VR VWLII = $V VKH SOD\ih@hoW Ked gfabdohbttheld gat Re@to Wit with the
right hand instead of the left. She completed the water wheel minigame with the pen in no time.

3:DV , IDVW"" 39HU\ ~

3,Q WKLV JDPH \RX KDYH WR FOHDU WKH ZHHGV ZLWK ERWK
KDYH WR XVH D ORW Rl VWUHQJWK"" 37DNH LW HDV\ ~ 6KH J
D IHZ VHFRQGYV DW PRVW 3PaiGeiG QIFRRW LS/DPA WH B\ RZHSOROV L W H
YHU\ ZHOO ~ 7KH ODVW URXQG Z Ihis tihel Dv@a¥handIR ofeHarl thek D O O H
JDPH ZDV FRPSOHWHG LQ QR WLPH 3:RZ \RX FRPSOHWHG L

S1RW DW DOO \RX DUH IDVWHU WKDQ PRVW SHRSOH ~

After the game, she shared that she has been diagnosed with PD for 30 yeatispagh her

actions can be stiff sometimes, the game still helped her become more confident in herself. She
felt happy when she is able to play the game well, and she said this game, along with all the
other tasks in life that she is able to completeegiher a sense of satisfaction. When asked
why she liked playing the water wheel with the pen, she shared at length how she still writes

on a daily basis, and how it helped her play better and have more fun during that part.

She shared that although ghay not have wholeheartedly enjoyed all parts of the game, she

still felt happy to be able to contribute to research that can benefit fellow Parkinson patients,
HYHQ WR WKH H{[WHQW RI FKHHULQJ IRU WKHP 37KDQN \RX
my fellow Parkinson patients! Although not as interested in the game itself, | still think that
KHOSLQJ RWKHUV LV WKH OHDVW , FRXOG GR , KHOS P\VHO
We thanked her back for the kind gesture that reminds usuofresearch mission and

compassion amidst the technical details and empirical findings.

4 1S D Liwgdhs%orry in this context, also describes an embarrassirtipsitua
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4 A ( A A sense of

purpose for being
able to help other
PD patients,
showing empathy
winning over her
inexperience with
games

Do not enjoy
games, however
Jolly & happy pulls through
challenges with a
"try again" spirit

- J - J

Figure13. P4's Character Development Throughout the Game Session

3.4.5 Participant 5: 78, Female, 10r ears Since Diagnosed

Shesitson® HGLFDO FKDLU 2Q ILUVW VLJKW LW LV HDV\ WR DV
\RX RZQ D KDQGSKRQH"" :H DVNHG H[SHF Weds@wadaystioX V X D O
RZQ SKRQHV 31R% VEAKH BHHOWMROHG D WRRWKarsdlfJds@nDV VKH
outdated and tacky. Our previous conception was turned on its head. Despite immobile, she
FRXOG FUDFN MRNHV DQG ZDV DSSDUHQWO\ YHU\ FDULQJ W

WKH XVXDO VPLOH 3,1P JRRG Qukvd; We/shewl béltke 'one agkiddD vV D O

the question.

Her gameplay with the water wheel is neither slow nor trembly, almost like a normal person.

3<RXU SOD\ LV DV JRRG DV D QRUPDO SHUVRQ "~ ZH QRWHG
HM3DUNLQVR QN X@QWVRQH DG ZH ERWK ODXJKHG 'HVSLWH KDY
LQ FRQFHQWUDWLRQ VKH DOzZD\V KDG D ZzD\ WR OLJKWHQ X
S3HRSOH ZLWK 3' VHHPV WR KDYH WUHPEO\ KDQGVes 3<RXU ¢

.

\RXU KDQG XVXDOO\ WUHPEOH"" 3:KHQ , DP KXQJU\«" ZH OD?

Switching to the mouse, she asked for a few tips right when she started to play. She was able

to cope with the difficulty spike by making a key discovery: the mouse registers motion only

5 jO inChinese
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at its optical sensor. By only focusing on moving the tip of the Microsoft arc mouse against the

mouse pad, she was able to gain better control despite never having used a mouse before.

'R \RX ZULWH RIWHQ"" :H DVNHG DV ZNKH Q QM &HKHG WEKHKIH Sq
VD\ PXFK HOVH ZKHQ SOD\LQJ ZLWK WKH SHQ H[FHSW DVN

provided the relevant information and the pen gameplay finished without much issue.

She needed much help for the weed clearing minigdfthk R X JK 3<RX ORRN WURXE(
QHHG KHOS"" DVNHG WKH FRPSXWHU DJHQW 6KH QRGGHG
ILQJHUV XS« \RX PLVVHG WKH ZHHGV FRPH EDFN GRZQ DQC
our guide. Despite missing the target pler®l WLPHV XQGHU QXPHURXV 3WU\ D
us, she slowly cleared the weeds bit by bit and learned to deal with instances where she missed

the target and had to come back by herself. We had to manually quit the last round for her,
since she got stk in an unintended game mechanic and was starting to look more and more

troubled. We still applauded her for her efforts and taking the challenges positively.

She was not great with words but managed to express that although she had more than a decade
of SBDUNLQVRQTY GLVHDVH VKH VWLOO SXW LQ D ORW RI HII
with a human presenckelping her out whenever needed. Her cheerful attitude despite
immobile showed us to never judge a book by its cover when interacting atiémgs who

may appear frail from the outside.

: R 4 ) 4 )
Immobile, not In
great with concentration, Satisfied and
words but not hesitant to cheerful for
remains smiley voice out the effort
and when help is spent
entertaining needed
J - - J

Figurel4. P5's Character Development Throughout the Game Session
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3.4.6 Summary of PhenomenologicalT ext

When participants are informed to play the game, we observed some uneasingshatihe
interact with something that they are unfamiliar with. The uneasiness is not very pronounced;
rather, participants chose to play the game because they trust that we will guide them well. As

P4 putit,?, OO0 MXVW IROORZ \RXU LQVWUXFWLRQ WR SOD\ °

The first hurdle for the hero comes when they are required to play the water wheel minigame
using the mouse. P1 felt the lack of strength and control in her left hand when using the mouse,
DQG WKH ZHDNHU OHIW KDQG FDXV H Cectétl\héf getheplBbNth® VR Q TV
weed clearing minigame, with the weaker hand falling out of sync. In round 6, she only
managed to clear the weeds slower than the growth rate, which eventually leads to the game
timing out. However, she was determined to contirpentil the end. Her pogtame interview

LV ZHOO VXPPDUL]J]HG E\ D TXRWH IURP QRQH RWKHU WKI
FKDOOHQJLQJ 'HVSLWH P\ ZHDN OHIW KDQG , HQMR\HG W
willingness to play and positive ganexperience to the support and good encouragement
received from the researcher. That could explain why she was willing to share with us

VRPHWKLQJ DV SULYDWH DV KHU PRWKHUTV LOOQHVV FRQG

P2 experienced arguably the most amoofnchallenge in the gameplay with the mouse. In

addition to intense tremor in both his hands, he found it hard to focus especially when
coordinating the mouse direction into circles. Relief came when we switched in the pen for

him, and he was able to pemm well until the end of the weed clearing minigame. His
H[SHULHQFH DQG DWWLWXGH WRZDUGV WKH FKDOOHQJH L
overcome it, | guess you have to try it, try it and try it. Once you overcome it, then you feel it
betWHU ~ ,Q WKH VDPH LQWHUYLHZ KH VKDUHG ZLWK XV DW
reminded him of his hardship in the past (planting crops for a living) and how he persisted with

WKH VDPH WU\ DJDLQ" DWWLWXGH
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P3 reported finding it difficult to mintain a circular shape when he was playing the water

wheel minigame, taking exceptionally more time when using the mouse. The weed clearing
game posed a slight challenge for him as well, but he was able to master the gameplay
techniques quickly, beatin RXQG LQ QR WLPH :KHQ DVNHG DERXW K

IRFXVHG DQG EH LPPHUVHG LQ WKH JDPHSOD\" ZKLFK LV D

P4 was very unhappy and unconfident with her performance when playing with the mouse,
eventually giving up. Despitihe setback, we asked her to play with the pen instead, and she
DFWXDOO\ KDG D IDU EHWWHU JDPH H[SHULHQFH 3 W LV H
ZLWK WKH PRXVH™ ZzDV KHU UHPDUN WKH PRPHQW VKH VZLW
to clearall rounds of weed clearing minigame without problems. She later stated that she felt

the fun when playing with the pen because she uses the pen every day, and it reminds her of
WKH RWKHU WKLQJVY VKH FDQ GR ZHOO L Qif©dways m&k@sWKLQJ

PH IHHO KDSS\ ° VKH QRWHG

P5 is not as troubled with the water wheel mouse gameplay, due to the ingenuity of discovering
the exact way the mouse works and using it to her advantage. The subsequent challenge in the
weed clearing minigamproved slightly too hard for her though; she took a long time just to

get every inch cleared in rounds 1 to 5. From what she shared; she enjoyed the game because

she put in a lot of effort with a positive attitude

The gameplay sequence presentgegure9jabove has produced a set of common experiences

that our participants reportedly went through. In the following section, we present the

experience themego better understand what makes them unique yet similar.

Findings: Elements thatM ake a Good Health Game Experience

This sectionanswes the question presented|$1{ What elements makes up thtkOGHUO\ TV

experience whegoing through éealth gamesessiof? .
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We offer our interpretation of what made participants enjoy the game, through close inspection
of their sharingParticipants were prompted to share with us their game experience after the
Pumpkin Garden gameplay session. Through combining the interview responses with
SDUWLFLSDQWVY UHDFWLRQV GXULQJ WKH JDPétemes\ ZH JD

that shape positive experiences in health games. Several themes were identified and presented.

Familiarity

In our study, the pumpkin garden gameplay resonated well with our participants in terms of
familiarity, and observations were categorizegdshon the 3 familiarity dimensions described

E\ WKH DXWKRUTMOGUHYLRXV VWXG\

For P2, the irgame tasks of tending to a farm has encouraged him to share about his past doing

farming activities for a living.

30\ HD U @vasiniairhpund( | did farming. Life was difficult, | tried
YHU\ KDUG WR VXUYLYH 7TKHUH ZDV OLNH QR IRRG Q
(P2, Male, 69 years old)

The visuals of a farmland and the farming activities he performgdnme invoked a symbolic
familiarity of him in his youth days, which reminded him of the accompanying hardship as

ZHOO DV WKH FRSLQJ DWWLWXGH GHVFULEHG DV D WU\ DJ

3,Q WKH EHIJLQQLQJ , WKRXJKW RI VWRSSLQJ LW , FD(
difficult. I say, | will try it, try itone more round until | finish.

3<RX QRW RQO\ ILQLVKHG LW \RX GLG ZHOO YHU\ ZHO
3Very good game to stimulate the mind. | tried very hard.

(P2, Male, 69 years old)

With that he was able to have a memorable game experience when he was abjplpite

into the challenging gameplay.

82



Chapter3

When P4 tried to give up after encountering difficulties with the mouse gameplay, we
introduced the pen as a play tool and she subsequently regained interest in the g&meplay.

mentioned about her experience with wugtin

S8QWLO WRGD\ , VWLOO ZULWH ZLWK WKH SHQ , ZULWI
DQG VRPHWLPHY , HYHQ ZULWH WR OHDUQ VRPHWKLQJ
'R \RX WKLQN EHLQJ IDPLOLDU ZLWK WKH SHQ KHOSHC(
3<HV , WKLQN VR O\ SDVSHR[8EHUOISHGFPHZE® R\ VEKIRV W H
(P4, Female, 73 years old)

We concluded that the action of moving a pen along a surface has allowed her to enjoy the
game segment and recover from the setback she experienced when playing with the mouse.
Interestingly, actiondb familiarity could also be the reason why she dislikes using a mouse,

as she recounted bad prior experiewdé it (i.e. environmental spoilin¢L09, p. 356}.

3, KDG D FRPSXWHU PRXVH EHIRQHW BEXVWD QO OR XQE RWW
so | gave it away. | have no interest towards the mouse, | played vdyy bad

ZKHQ , XVH LW 7KDW LV ZK\ , GRQTW ZDQW WR SOD\ ZI
(P4, Female, 73 years old)

P1 experienced the game in a much more rational way, playing am shieelearnt that the
empirical data generated from the study can potentially help develop better healthcare tools.
She was able to key into these medical facts and details due to her work culture in the past as
a nurse. In her interview when asked abquitions towards health games, she highlighted
their usefulness in capturing various metrics of the body or movement, giving detailed

descriptions ofhe problems she faced and how she might overcome it

8 < Rr{ust know which part of body is lackingjt brain, fingers or hand?

Got to seavhat you are trying to measur@/hen this game measurfasger

movementfrom there you can study where a person needs to develoR U

mel try to (coordinate) but the fingers are not moving the way | want to

go. The bain can think of wanting, but this hand is like, stuck. I think it is

due to my degenerative Parkinson, and I think if | practice more, draw

PRUH FLUFOHY DQG WU\ KDUGHU , WKLQN ,Y00 VWLOO
(P1, Female, 64 years old)
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As a retired nurse faiffar to the culture in the field of healthcare, she was able to strongly
associate the purpose of the gameplay process to a culturally familiar context, hence providing

her with a meaningful and unique game experience in her own way.

Although the 3 famiDULW\ GLPHQVLRQV DUH REVHUYDEOH LQ RXU ¢
hard to put familiarityoriented constructs into action due to very personalized requirements

that vary greatly between individuals. The personalized requirements also take affottof

to understand and replicate. While familiarity is still a good measure of good health game
experience, other personalization techniques that we explored are alternative avenues that are

more actionable and less dependent on the nuanced detafldbft QGLYLGXDOYfV SDVW

Human Interactions

One of the defining features of this study is the presencéofm@nguideto accompany and
assist the elderly when they play. With progaidance players were able tquickly engage

with thein-game tasks.

'R \RX IHHO QHUYRXV ZKHQ \RX SOD\ WKH JDPH""
31RW DW DOO , MXVW IROORZ \RXU LQVWUXFWLRQV 11
confident to tackle the game since | know you will help me if | face any
GLIILFXOWLHYV ~

(P4, Female, 73 years old)

P1 encantered difficulties when synchronizimgrfingers in the weed clearing minigame. For

more than half a minutehenot making any progress; in their perspective the screen seemingly
did not react to their inputs which is a source of frustrationth&eexplained the stepy-step

process to her on how to synchronize the fingers and move upwards together, at the same time
providing realtime feedback by askirntgerto go back when her fingers have slid too far ahead
without registering progress. With specifinstructions to break a problem down into
understandable goalserperformance improved, arstheis able to complete the weed clearing

minigame P1 later expresseappreciatiorthe coaching provided throughout the game session.
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When asked what helpedrheomplete the challengeshereferred to our coaching as very

helpful and encouraging.

3<RX DUH YHU\JKQFRKWHU MDKR XJKW RI JLYLQJ XS
(P1, Female, 64 years old)

The stepby-step coaching is also wetceived by P3 and P5.

3. OLNH Wstelp yuigh® JIRDOV DUH FOHDU
(P5, Female, 78 years old)

S'RHV MMM SURFHVYVY PRWLYDWH \RX WR SOD\"’
83<HV ,W KHOSV PH VWD\ IRFXVHG WR FRPSOHWH WKH .
H[SHULHQFH -~
(P3, Male, 49 years old)
On the other hand, P5 was veryrdortable to voice out any doubts to us while playing, and

was able to enjoy the game session despite not having owned any smart devices.

3$P , SOD\LQJ RN" 'LG , PHVV XS DQ\WKLQJ"”
(P5, Female, 78 years old)

She alsdisplayed much friendliness towartie researcherand felt happy to accommodate

us.

3+DYH \RX HDWHQ" 'R \RX QHHG IRRG" &RIIHH"’
(P5, Female, 78 years old)

In ourstudy, the researcher interacts with the elderly at key moments (especially when they are
having trouble with the game). The eldertD WWULEXWHG WKH UHMHDBda FKHUV
moments reflected that human presenanigssential elemethat keeps the elderly players

going when facing douhts

Health Values

‘H LQIRUPHG SDUWLFLSDQWY DERXW WKH 3XPSNLQ *DUGF

detection and rehabilitation after they playhen participants were asked how much they
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weighthe health values present in a game compared to the fun, the replies thggryzradly

reflected the cherish they had towaleizdinga healthy life.

ForP1 and P3bothhealth values and fun elemeate equally important. P1 was able to better

articulate:

5% RWK YDOXHV DUH LPSRUWDQW +DYHNWR JHW SHRS
the first place. Health values are important too, you must know which part

of the body the person is lackirfgrom there, you can study where a

SHUVRQ QHHGV WR GHYHORS ~

(P1, Female, 64 years old)

The insight here is that health values and fun elenme@ifiealth game go hand in hand; while

we ultimately depend on health values to provide players with the benefits, even PD patients
who felt the need for good health every day would like to have fun too when playing a game
to stay engaged1 to explainé more of her opinions towards how she found the game relevant

to her health:

WV LOWHUHVWLQJ HQMR\DEOH DQG VRPHZKDW FKDO
FRRUGLQDWH P\ EUDLQ DQG P\ KDQGV +DYLQJ 3DUNLC
weakened my left hand. It did not listermy brain, | felt like | have to

keep practicing, be patient in order to complete the game. As | play, my

skills get better and my coordination improved. And | feel very satisfied

when | complete the game.

(P1, Female, 64 years old)

Incontrast,t3 DQG 3 LQGLFDWHG WKDW KHDOWK VKRXOG FRPH E

3Even if the game is not fun to play, I will still choose the health game. You

know it is good for your health, so you play the game rather than for money

orprizes. If\RX SOD\ LW IRU KHDOWK \RX WDNH LW DV D FK
your mind and your wellness. Health value is the most important because

ZLWKRXW KHDOWK \RX JR QRZKHUH -

(P2, Male, 69 years old)

From his sharing, we gained a new perspective that the opallgmovided by a game can
stimulate continued usage of the game that ultimately encourages players to perform healthy
activities. P4 expressed awe as it was her first time experiencing a game that helps people

obtain better health, stating that better tie very important to her. If games can really bring
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about the good health she desired, she is willing to change her attitude towards digital games
and would try more of them in the futuie.their view,fun elementsupport the main cause

by encouragig players to utilize the health game to cultivate good healthy habits.

Regardless being more important or on par with fun elements, health values is a defining
HOHPHQW RI KHDOWK JDPHV DQG WKHUHIRUH VKRXOG EH

experierce.

Discussion:A Fuller Picture of the Health Game Experience
The themes presented above (familiafityman interactionhealth values) can be understood
as 3 sets of the relationships between 3 entities: the elderly player, the health game and the
resarcher as their game companidrhe sets of relationships are presented in the diagram
below. The arrows in the diagram represents the flow of information, and each pair of arrows

represent a relationship between a pair of entities.

Figure15. Understanding dRelationships betweeaheElderly, Health Game an@ame Companion
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We will reconstruct the above diagram arrow by arrow using the themes presented above.

In pror literature game experience is

typically described as a subjective

relationship between player and game.

When the average player plays a generic

game, they are usually able to waet with

the game withoumanyissues and have fulrigure16 (0O G H UrGinishadmteractionwith the Health Garnr
LowersGame Experience

from it. When put in context of elderly

participants playing health games for improving health as the main benefit (instead of

entertainment), the situation is significantly different (§egure 16). If left to their own

devices, the elderly tends to find it difficult to adapt to the technology products and has to spend

extra effort to learn to interact with virtual éms which they are not used to.

However, with the presence tiie researcher as fauman guide this situation could be
alleviated.In the case of our prstudy, he elderly player

experiences the added company of a caathop of the

Pumpkin Gardemgamebeing played and now we have 3

entities in the gameplay: the player, the health game and the

coach|Figurel7).

Figurel?. The Researcher

The dderly participants have provided feedback thaalth
Valuesare important to them, hence we found it important
to highlight the health values of health games to the players
asthey play. In our case, the coach highlighted gasteted
health values to the elderly when introducing Pumpkin

Garden to our PD patients. As a result, subsequent feedback
Figure18 HealthValues
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that the health game provides to the player will be much more relatable novhevithach

KHOSLQJ WKH HOGHUO\ XQGH U \RAYybel8. Witk & bt@Palifty/tok H D O W

relate to the gamé&V D V N V 1, GiXdltSrRgpditicipants were able to enjoy the health game.

Familiarity was found to be a great motivator for our elderly participants as they were able to
be immersed in the game quickly if they pick up familiar

elements in the game process (e.gsoreen design, game

mechanics). Thus, the coach could utilize this piece of

information to assess how much a player is enjoying a game

Figure 19’. Through evaluating the match between

HOHPHQWY SUHVHQWHG E\ WKH ™™ Figure19. Familiarity “V SUHIH

the coach can obtain an accurate judgement of how much the player is enjoying the game. If
the coach can obtain sufficient understanding towards the player, it is possible to nudge the

player into recalling some of their prior knowledge and reapplyingatthig gameplay.

Human companionship has generated interaction that our

elderlies value when navigating an unfamiliar digital

realm (Figure 20). With the presence ofhuman

interactions that elderlies are warmly receptivetieir
anxietiesencountered when playing health games can be
alleviated. This helps the elderly player to intact

. Figure20. Human Companionships
properly with the game.
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Figure21 Holistic View of the EHGEwhen Accompanied by the Researcher

In summary, the themes are presented as the interaction between the 3 entities: the player, the
game and theesearcherThus,the emergent diagram on thev&y relationship between the 3

entities represents our holistic view of the health game expendgticéhe 5 elderlies

Summary
The phenomenological report presented above aims to an3Wkat elements makes up the
elderly 1 &perience whegoing through éealth gamesession. We presented Health Values
(the healthrelatedgame experiencgfamiliarity and Human Interactiolithe elderly-related
game experiencéd be the key elemesithat our participants value in the health gaming session.
Since WKHVH RSLQLRQV FRPH IURP 3DUNLQVRQYV 'LéaDVH SD
represent the group of frail elderlies who has, in general, reduced abilities when interacting
with digital technology{40]. These 3 elements as an alternate route to enjoyment of health

games will be further developed into an assessment tool in Part Il of this thesis.
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4. Review of Existing Game  Experience
Questionnaires

Introducti on

Challenges to Improve Game Design with the Rise of Video Games Demand

As the demand for video games continue to rise, game developers and designers are facing the
challenge of creating games that are not only gratifying to play, but also marketatde in t
competitive game industry. In order to improve the success of commercial video games,
GHVLJQHUV VWDUWHG WR XVH D YDULHW\ RI JDPH HYDOXD'

designs.

Video games are different from traditional software in termseir tdesign intention. Most
traditional software are tools intended to perform tasks in a more efficient, easier, and less
errorprone manner, resulting in higher quality outcem@ames, on the other hand, are
intended to be pleasurable yet challengingugi to elicit a positive gaming experience.
Therefore, the main challenge of game design is to tackle the obstadlesrather than

obstacles oaccomplishmentd 10]. In essencegnjoyment comes abowempletion.

When evaluatinggames one should not simply adopt usability analysis tools meant for
productivity software to measure the quality of a gqbdd ]. For example, Wwile consistency

is praised for productivity softwari would not necessarily make a game entertainRegher,

it is more appropriate to include usability as one of the metrics and explore other dimensions
that make a game fun and fulfilling, such as the gameplay experience. The concept of game
experienceis understood as the subjective relationship between player and game. It goes
beyond the usability of the garfiel 2], focusing on the personal outcome that player gets from

interacting with the game while completing a taskthis case, game experienisemore on

91



Chapterd

charting down how the interactideelsto the game player&elf-reporting questionnairis a

commonpsychometri¢ool to measure and quantify intangildenceptdike game experience
Game Experience4d X HVWLRQQDLUHYV DV OHDQV WR (YDOXDWH 30D\

Numerous benefits are inherent to questionnaires as a game experience evaluatiamieol. G
experience questionnaires are easy to admirgstenasseand quantitative results may help

spot trends that drive big picture decisions. The quality of these results, nonetheless, is
dependent on how proper the game experience questionnaire, rating scale, or instrument was
developed. Thus, it is essential to have psychometrically validated questesnfor the

purpose of playtesting and game evaluation.

We investigatethe common practice asuchquestionnaires, commonly identified dimensions
of game experience, various existing game experience questionnaires, and finally provide a
discussion on whiacan be improved from the&tatus qudo develop a health game experience

guestionnairdor elderlies

Common Practices: SeHReport Measurement using Likert Scales
Self-report measurement is type of method for game players to expresattibigies, feeling,
EHOLHIV RU NQRZOHGJH DERXW WKH JDPHV W FROOHF\
experiences of their interaction with the game technologies. Theepelft questionnaires
mentioned above are discrete and radithensional. The adntages of selfeport
measurement are numerous: they are convenient to administer, they possess high internal
consistency for weltleveloped construdsith specific definitions, they enable statistical

analysis and function well in large scale reskatadies.

6 &RQVWUXFWY DUH D VHPDQWLF DOWHUQDWLYH WR GLPHQVLRQV 7KH
academic sources, especially in literature that proposes questionnaires on measuring game experience.
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These selfeport measurement tools ofteecord S D U W L FdsigoD8saing® Likert scale
a psychometric rating scalidely used inquestionnaires. A Likerscale comes aftea
statemenpresentedo respondentsvho are then asked tatehow much they agree drsagree
with the statemenEach responsen a Likert scaleFD SWXUHV WKH LQWHQVLW\ RI
feelingtowardsa givenstatementAn item can be rated either on a scale of Scate of7, as

exemplified in the following table:

Table4. SampleFormat of Likert Scale Questionnaire

7-point Likert Scale 5-point Likert Scale
x Strongly disagree x Strongly disagree
x Disagree x Disagree
X Somewhat disagree x Neither agree nor disagree
X Neither agree nor disagree X Agree
X Somewhat agree x Strongly agree
X Agree

X Strongly Agree

The main benefit of using Likert scale is the ability to collect data easigorderlymanner

As the collected data ialready quantifiedit is easier for researchers to perform statistical
analysisand draw conclusionwith confidence usingroven dta analysis methodafter the
guestionnaire is completed, each item casdmeedseparately ogrouped Questionnaires that
implement Likert scale typically feature some highly correlated items that help ensure high
internal consistency. As a resultset of items mighappear to beeplicasof each other, but in

fact such items angistified asparallel instruments.

The5-point Likert scale is mainly used to increase responseimaiegh ease of usehile 7-
point Likert scales can theoretically cagdiner detaildy presenting more optiondowever,

for statistical analysis purposes, the difference betweaniri or Zpoint Likert scales does
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not appear to be significajit13]. Hence we do not discriminate betwegame questionnaires

that use differengcales.

Various Existing Game Experience Questionnaires
The following subsections present several sets of validated gaming experience questionnaires
that have been designed to comprainely understand the experience of playing video games,
or gaming experience, which in turn helps developers or researchers assess, compare, and

improve video games.

4.3.1 Game User Experience Satisfaction Scale (GUESS)

GUESS measures video game satisfactioth @onsists of 55 items under 9 subsc{ey.
Usability/playability GHVFULEHY KRZ HDVLO\ LV WKH JDPH OHDUQHG
interface. ThenarrativesVXEVFDOH HYDOXDWHY WKH JD PsHfaVare WR U\ H
developed in regard to their game storyliRéay engrossmerdescribes how well the game

induces a state of being immersed, such as a player losing track of time while playing and
expressing excitement to play agatmjoymentreflects how furthe game is for the players.

Creative freedonshows how well the game stimulates curiosity and how much imaginative
control it providesAudio aestheticappeal players to the music and sound effects of the game.
Visual aestheticattract the players witlthe graphics of the gam@ersonal gratification

motivates the players to continue to pl8gcial connectivityndicates the connections between

the real people playing the game.

GUESS scoresses a foint Likert scalescores of the 9 subscales areraged to obtain a

ILQDO VFRUH 7KH ILQDO VFRUH DOORZV WKH TXHVWLRQQDL
GUESS can be conducted to evaluate a variety of player satisfaction in different types of video
games. Utilizing the newfound understargliof what people enjoy in video games, game

designers are able to make informed decisions on where to improve.
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4.3.2 Core Elements of the Gaming Experience Questionnaire (CEGEQ)

CEGEQ measures the observable variables in order to understand the behavicemt of lat
constructs and comprises 38 items with 10 hierarchical 4é@E<On the top of the hierarchy

is theCEGESscale itself, which comprisézuppetryandVidecGame Puppetrydescribes the
interaction of the players with thedeo-game under the conditions @bntrol, Ownershipand
Facilitators. Video Gamefocuses on how the game is being experidint¢he terms oGame

play and Environment Finally, two scales oEnjoymentand Frustration is also included to
examine the relationship between them @iGE CEGEQ captures scores using thgomt

Likert scale. It is possible to use CEGEQ to identify what produces the difference between

games and provide a hierarchical approach to undertarghming experience.

4.3.3 Player Experience of Need Satisfaction Questionnaires (PENSQ)

3(164 LQYHVWLIJDWHYV WKH PRWLYDWLRQ WR SOD\ WKH YLG
motivation[44]. The questionnaires are based ori-Beltermination Theory (SDT) and other

relevant theories to assess the game play experiences in teaun®dmy(having control

over actions)competencédself-efficacy), relatednesgmeaningful connection with others),

intuitive controlsandpresence/imersion Intuitive controlsdetermines the degree of control
SOD\HUV FDQ H[HUW RQ WKHLU FKDUDFWHUYVY DFWLRQV LQ
is to bring in greater focus to design of learning curve and provide practical feedback to the

game deviepers. The result of PENSQ is based on a set of 21 itemspim¥Likert-scales.

4.3.4 User Engagement Scales (UES)

UES assesses seHported userengagement andncludes of 31 items experiential
TXHVWLRQQDLUH ZLWK GLPHQVLRQV RI SOD\HUYV HQJDJH
novelty, perceived usability, endurability and felt involvem@t]. Similar to GUESS,

aesthetic ppeal LV SOD\HUVY SHUFHSWLRQ RI WKH YLVXDO DSS
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Endurability LV XVHUVY RYHUDOO LPSUHVVLRQ RI WKH H[SHULHQF
FRQFHSWYVY OLQNHG WR SOD\HUYV OLNHOLKRRGF8tR UHWX
involvementGHILQHYV SOD\HUVY IHHOLQJV R KDNolke@ycouKkt® GXULQ
SOD\HUVY OHYHO RI LQWHUHVW LQ WKH WDVN DQG FXULR
Perceived usabilityVKRZYVY SOD\HUVY DIIHFWLY HgniteJ(e.g.l &ifoxt)&w U D W L F
responses to the ganfeocused attentiolFRQFHQWUDWHY SOD\HUVY PHQWDO
the elements of flow, specifically focused concentration, absorption and temporal dissociation.

UES does not only evaluate engagement iewigamesit canalsomeasure engagement in

online videos, consumer applications as well as social networking systems: BothZpoint

Likert scales can be employed through UES, which depends on the study desibjeatines

4.3.5 Immersive Tendencies Qestionnaire (ITQ)

ITQ is developed to measure the tendency of users to be involved or immersed to experience
presence comprising of 18 items. ITQ features both total immersion score and scores that is
calculated for subscales wivolvementfocusand gameplay. Involvemenis the tendency of

game players to become involved in their activitlescuson the ability to maintain attention

on a given game questameplayis the tendency to play the video games. For a game player,

a higher ITQ score reflects aggter tendency to be involved or immersed in the game playing,
the tendency to maintain focus on the current game and tendency to play the game frequently

[46]. ITQ relies exclusively on seteport measurement and usegoint Likert scale as well.

4.3.6 Game Experience Questionnaire (GEQ)

Game Experience Questionnaire (GEH®@Y] ZDV GHYHORSHG XQGHU WKH 3)X

(FUGA) project funéd by the European Community, which strived to measure the experience
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of game enjoymentGEQ’ is measured on-point Likertlike scalesand consists of three

different modules:
1. The coremodule

Obtains the game experience as scorésammponents: immei@n, flow, competence,
positive affect, negative affect, tension and challenge. Thera@mximately5

questions per component.
2. Social presence module

Acquires psychological and behavioural involvement of the play with other virtual
social entities. iis module only applies when at least oneptayer was involved in
the gameThe 3 constructs of social presence moduleargathy negative feelings,

and behavioural involvement.
3. The postgame module

Examines how players felt after they stopped plgyitcontains 4 constructs: positive

experiences, negative experiences, tiredness, and returning ta reality

GEQ constructs emphasize on plagentric feelings without addressing specific game design
elements, unlikudio/Visual Aesthetiags GUESS oiintuitive controlin PENSQ.A simple
interpretation towards reading GE@nstructscores is that good game tends ttause users

to reporthigher scores odesirable aspects such@ssitive affecandimmersion and lower
scoresomore3QHJDWLYH ™ FR égativedretiddiensisnkdH@ever this simple
interpretation is not necessarily true, BRRQVWUXFWV WKDW PD\ VRXQG 3QHJL

in enriching the game experiendés].

” Game Experience Questinaire should not be confused with other questionnaires with similar or same
abbreviations, namely CEGEQ (reviewed in se¢ddh3 or the Game Engagement Questiaine.
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Discussim
From review of existing game experience questionnaires and commonly idecoifisglucts
of game experience elaborated above, it is not hard to see that existing survey tools can mostly
agree on what constitutes a good game experience. Convunstructs such as
immersion/attention, fun/enjoyment, challenge, social elements, usability andvasuwib
appeal are regularly shared among different game questionnairescdhssactoften focus
on the gameplay experience themselves and assumes a degaeeediteracy to be present
among the audience, which makes perfect sense when the goal is to create the best experience
(common in commercial games). In other words, a good game is a game that people enjoy and

want more of.

Serious games, on the other dais a duapurposed game system combining not just hedonic
elements but also utilitarian values to provide both functional benefits and pleasure for players.
Serious game experience comprises of both hedonic expe(iemiR® PRQO\ GHVFULEHG D\
experiH Q Fahd utilitarian experience (i.e. how the player perceives the game as arseful
valuablg. Therefore, current game experience questionnaires may not holistically measure
SOD\HUYV JDPH H[SHULHQFH ZKHQ SOD\LQJ Vigth&keXi¥ JDPHYV

a need to develop a game experience questionnaire specially tailored for serious game use.

Table 5| summarizesthe questionnaires anaviewed in thissectiontogether with their

constructs
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Table5. Examples oPrevious Game Questionnaifesm the Literature

Game Questionnaire Dimensions Present
Game User Experience Satisfaction Sq Usability/Playability, Narratives, Pla
(GUESS)[42] Engrossment, Enjoyment, Creative Freed

Audio Aesthetics, Personal Gratification

Social Connectivity

Core Elementsof The Gaming Experience Puppetry, Videeggame, Control, Ownershif

Questionnaire (CEGEQ#3] Facilitators, Gameplay, Environment
Enjoyment & Frustration

Player Experience of Need Satisfactiof Autonomy, Competence, Relatedness, Intuil

Questionnaires (PENS(34] Controls & Presence/Immersion

User Engagement Scales (UH&%] Aesthetic Appeal, Focused Attention, Novel
Perceived Usability, Endurability & Fe

Involvement

Immersive Tendencies Questionnaire (IT@§] | Involvement, Focus & Gameplay

Game Experience Questionnaire (GHOJ] Sensory and Imaginative Immersion, Tensi
Competence, Flow, Negative Affect, Positi
Affect & Challenge

Summary
This chapter presentse current status of game experience questionnaires, including benefits
of game experience quamnaires, the common practice of using-sefort questionnaires in
Likert scale format, the commonly identified game experience aspects, as well as brief

summary of existing game experience questionnaires.

Based on literature studies, we find that mgetne experience questionnaisscribe the
game experience witBimilar dimensios. This is due to developers of game experience
guestionnaires focusing solely into the hedpeitjoyableaspect of game experierec While

it poses no problem when dealwgh commercial games, which are targeted for entertainment
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purposes, these questionnaires do not fully capture the entire facets of gameplay experience of

serious games consist of both hedonic and utilitarian aspect, including health games.

With the rise of demand in health games especially for aging population, it follows that there
VKRXOG EH DQ DVVHVVPHQW WRRO WR PHDVXUH SOD\HU¢YV
holistic manner to help developers or researchers evaluate and irttprdwealtlgame. So far,

little research has been done to develop questionnaire specifically tailored for health game
experience, which is the primary motivation for us to come up with Health Game Experience
Questionnaire (HGEQ). The following chapterscdiss howthe novel questionnairés

develodand how we evaluate its appropriateness for general use.
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5. Health Game Experience Questionnaire (HGEQ):
A Health Game Experience Assessment Tool

Introduction
Healthgames belong to a subset of serious games aimed at driving-tredatiénl outcomes.
As uncovered by previous chapters, health game experience plays an important role in
GHWHUPLQLQJ SOD\HUYYVY DWWLWXGH WRZDUGV Vdti JDPH
game experience is a complex concept, combining the hedaloie such asnjoyment and

utilitarian values likeperceivedusefulness.

Existing game experience questionnaires may not sufficiently portray the unique experiences
generated by health gas which is especially important when uncovering ways that can
improve the game experience and in extension, cultivate favourable attitudes towards health
gamesWe learn froncommercial games industry that often emplgysstionnaires (typically

after phytesting) to gather player experiences that can then serve as constructive feedback to
game designer§&EQ is an example of a popular questionnaged in such cases, however it

is developed and validated with teenagers or younger adults (mean age) =plagi8g

commercial games

Interestingly, there has been no attempt to validate the GEQ in the domain of serious games
such as health gamgd5]. Moreover there arereasons to argue that there are certain aspects

of health gane experience which are not reflected in the GE€searchers have agreed that

JDPH H[SHULHQFH RQ VHULRXV JDPHV RWKHU WKDQ 3SRVLYV
3 X Q FR P IR;the&rddeeatégories of experience that lies somewhere betweeveparsiti
uncomfortable/negative experience such as the®MRYRNLQJ R-Q HIDRWLLYWHLY H
experience (i.e. where the user/player takes pleasure from negative expdi8hc8pme

researchers even further argue that notion§loKkQ™ DUH QRW QHFHVVDULO\ DSS
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JDPHV LQVWHDG WKH SOD\HUYV LQWHUHVW LQ WKH WRSLF

evaluation metric for their experienf3].

This phenomenon can also be observed in practice, where different indicators of game
acceptancemanifestwhen games are used for more serious purposes (such as education)
instead of fun[114, 115] In contrast, the GEQvas primarily intended to measure the

experience of games which are more hedonic in nature (i.e. entertainment games).

Therefore when measuring experience of games with more utilitarian purposes such as health
games, GEQ requires additional dimensionséasure experiences beyond what is examined
by GEQ[35].This chapter proposes the Health Game Experience Questionnaire (HGEQ), a
health game experience assessmenthablextends the GEQ measure factors that affect the

health game experiendailored for the elderly

Developmentof Health Game Experience Questionnaire
The Health Game Experience Questionnaire (HGEQ) is an extension of Game Experience
Questionnaire (GERa multidimensional game experience measwgentool commonly used
to assess gameplay experience of commercial games. Among the many game experience
guestionnaires available, GEQ is one of the most popular in game experiencgL&gjdy
which is the reason why we ch@&EQ as a starting ground for our new questionnaire. In this
section, we will discuss the issues pertaining the use of GEQ in health games, how HGEQ

addresses such issues, and the process of HGEQ item generation.

5.2.1 Additional Constructs to GEQ

We briefly review the literature of the 3 constructs uncovered by ousfugy:health values,
familiarity and humaninteraction (formalized asdentification of humaiiike propertiesin
HGEQ). Literature generally support health valuead/HULR XV DVSHFW RI WKH JDF

LQ KHDOWK JQO3H WHijle Fdrniakitid &vd human interacticere much valued as
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positive experiences among elderlig$7,118]. The use of thesdhreeconstructs are supported

by previous studies age reviewin the following subsections.

5.2.1.1 Health Values

Health gamesre acombination of entertainment and health benefisilarly, the serus
game experienceonsists ofenjoymentand perceivedhealth benefits[64]. Enjoyment is
identified asan extrinsic motivatoes it involvesthe gratification of earning some kind of
reward from the game. Where&®althvaluesasthe logicalperceivedhealth benefitsto the
self after playing a health ganeeidentified as an intrinsic motivat@84]. We focus on the

latter in this section as a trait unique to health games when contpax@dmercialgames.

Health values are proposed to ba assential part of the health game experielbtes is
becausehtereis strong evidencthat supportthe relationship between intrinsic motivation and
activity enjoymen{119, 120]. In fact, players who are intrinsically motivated enjoy activities
more than those who are extrinsically motivatetO]. As such, researchers of serious game
design suggest intrinsic motivation as an important factor to consider in serious game

developmenil121].

7R HYDOXDWH SDUWLFLSDQWYVYT LQWU L g¥ériment? Riviheiy DW LR Q
Motivation Inventory (IMI)[122] is invented as a measurement device. IMI consists of six
subscale scores pertaining intrinsic motivation: interest/enjoyment, perceived competence,
effort, value/usefulnessfelt pressure and tension, and perceived choice. Among these
subscales, we are interested in the value/usefulness sub&bale the activity is defined as

playing health game, we argue that the other subscales are more related to the hedonic or
entertaiment side of the game, hence are likely to already be captured by GEQ, while

value/usefulness are related to the utilitarian side.
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The value/usefulness subscale is used in IMI for internalization stodiesfy whether people

become selfegulating when they perceive the activity as useful or valuable to themselves.
6WXGLHYV KDYH VKRZQ WKDW YDOXH XVHIXOQHVYVY LV D VYV
gameplay experiencayhether it manifests atSHUFHLYHG HGX[EBW24RQDO YD
HSHUFHLYHB50 HIBHIQ E@ LY H2B, DH QS HWAHIL Y H GLIMMEBL 00 QH V V

MSHUFHLYHG KZ26Dwhithkead®tO Mdhdr intention to use.

Many more studies support this type of intrinsic motivation to be more effective in encouraging
adoption of serious gamds.asW X G\ RQ HOHPHQWDU\ VWXGHQWY UHVHL
willingness to use education games is more influenced by expectations of usefulness than
enjoymentthey HYHQ ZHQW VR IDU DV VWDWLQJ WKDW WKH pIXQf
engagerant[115]. Another study on young students also emphasizes learning opportunities as
PDLQ GHWHUPLQDQW RI VWXGHQWYV {112 UHhisHSLAld@Qdbsern&dR XV H |
IURP WKH WrspbediveHuhst§ uSefulness is found to be a strong predictor of attitude
towards educational video gamd27]. As such, they recommend that educational value is

taken into account when designing and utilizing games for éduea purpose$l14, 124,

125]

Perceived value/usefulness is also a major experience factor among elderly partiéipants.
crossgenerational studyighlights age as an independent variadifiecting the amount of
perceived benefitkom health gamefL28]. Anotherstudy on elderlies playing exercise games
using theNintendo Wii suggested that perceived health value leads to perceived affective
response, which leads to perceived satisfag¢fi@6]. This is the reason researchagsee that

health game benefithould be properly presentamithe elderly[26, 129]

As such, we can argue that perceived health value is an essentialtmbé&iassessed as part

R1 H O Ghtalthdakh¥ §xperience
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5.2.1.2 Familiarity

YDPLOLDULW)\ SOD\V DQ LPSRUW D QWhetudai®yhg lo@ agdbivityV L FL S D Q
HVSHFLDOO\ IRU ROGHU SHRSOH 6WXGLHV RQ )LQQLVK H
indicated that their associationsttaditional Finnish dod (e.g.porridgeor hot cereal) may

explain the higher acceptance ratings compared to the ya30¢ This also holds true in

game experiensenamely wherelderlies prefer games which resemble activities that they are

alrealy familiar with [131, 132, 133]. Therefore, researchers hasientimessuggested the

incorporation of familiarity in digital game desifft33, 132] to better appeal tde elderly

The effect of familiarity ortheelderly { §ame enjoyment can be explained by tHe fiR theory

[117]. When not possessirgyifficient competenct finish a task (i.e. low ability)a sense of

familiarity increasesHOGHUOLHVY IXQFWLRQDO DELOLWLHV E\ HYRN
KDQG LQ WKH FDVH RI LQVXIILFLHQW HQYLURQPHQWDO SU
emotions will be aroused by familiarity and thus their motivation will increass.ifidrease

in motivation and abilityvhen applied into video games daad to a positive game experience.

Prior research suggedtsat familiarity is influenced by 5 factof$34]:

x

SBULRU H[SHULHQFH 7 expeSeddds/RI&defl o théJddrehtRsitulus
X 3BRVLWLYH HPRWLRQ 7KH SHUVRQYV SDVsdmBURVLWLYH I}

X Occurrence frequency: The frequency of a stimulus encountered by an individual as

stored in his/her memory
X Level of processing7 KH GHSWK RI SURFHVVLQJ LQ RQHYV PHPR

X Retention rate: How much of the memory about a stimulus is retained and is negatively

affected by the time interval between two encounters
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When one or more of these factors are satisfied, a sense of faynidirite felt by the subject.

Familiarity can manifest in 3 distinct but related categdfies]:

x Symbolic familiarity: Objects, activities or processes commonly occurring in the target
XVHUVY GDLO\ OLIH Désign bofQd Xyétena Thi® W he Watelgorys of

familiarity that is often being discussed when talking about game Ul design.

x Cultural familiarity: Concepts, artefacts, patterns, traditions, or rituals commonly
DSSHDULQJ LQ WKH WDUJHWnNtX thél degi§n bfXaOsyétérd. HoDUH L
distinguish this from symbolic familiarity, we define this as familiarity with non

tangible aspects of the game such as language, exprgs3ignand behavioujl36].

x Actionable familiarity: The acts of interacting with elements in the system are similar
to the acts of interacting with these elements in real life. This does not necessarily
suggest different humancomputer interaction interface For example, familiar
gesturesthat people can associate to in real [#87] also falls underactionable

familiarity despite not being an interface.

5.2.1.3 Identification of Human-Like Properties

Researches of video game have attempted to identify eeowmfcgame enjoyment beyond
performancenduced sekesteeni70] 2QH RI WKHVH VRXUFHV LV SOD\HU¢YV
game, in particular the game character. The notion of identification is conventionally defined

as the dgdic relationship between the player and the game character, such as dag&ithy

and parssocial interactio139]; however, it can also be defined as a monadic concept of
temporary shift in playef V \pétre@ption by adopting characteristics of the game character

that the player valud440].

Identification is believed to be an important quality of game experience as stronger sense of

identification is often assmated with higher degree of game enjoyniéntl, 142]. This is also
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observed in educational games, where a higher degree of identification leads to higher learning

effects, which have strong association with enjoyment in educational game ¢b#A83xt

The intriguing capability of humans to idég with an inanimate object is explained by the
concept of imaginative perceptipti38]; that is, humans imaginatively perceive some human

like characteristics (such as expressions or actions) from the inanimate objectaunsels

them to empathize with said object. The attribution of hulik@characteristics to nenuman

entities is linked with the concept of anthropomorphiaiipasic human psychological tendency.
Historians suggest anthropomorphism allowed hunters tdifgl@mpathetically with hunted
animals and better predict their movements. This tendency is exploited by video game
developers to create anthropomorphic characters in the game, some of which have become

successful media franchises suclsasic the Hedgely andDonkey Kong

Researchers have identified two ways that perception of anthropomorphism can be manipulated,
bottomup and topdown. Bottomup manipulation is achieved by making the subject appear
more human (i.e. by showing humbke physical appearance, actions, or éoms), while
top-down manipulation is achieved by making people ascribe agency, affect, or intentionality
to the subject (e.g. by explaining that the subject indeed has Hikaaraits) [144]. While
bottomup manipulation trough physical resemblance is shown to have negative impact on
game enjoyment through decreased sense of autofip#d}, top-down manipulation of
emotion and agency attribution seems to display some positive impte elderO \ §evious

game enjoyment (at least in the short tefbt®)4]. Therefore, we believe that nghysical
humanlike characteristics have an influential impact on serious game experience, especially

for health games which oftemtaas a virtual agent/medium to encourage healthy behaviour.
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5.2.2 HGEQ Item Generation

Based on thtéhreeadditional constructs outlined above, we create a set of questions to be added
to the existing questions in GEQ to develop HGEQ. Five questions are adéeadH construct,
with answer to each question being measured usingpbud Likert scale consistent with the
GEQ. The additional questions will be added to the Core Module of the conventional GEQ, as

we believe thehreeconstructs are part of theirreoinrgame experience.

To generate the question items, we take considerations from literature reviews and interviews
with participants. Past research efforts on relevant topics of health value, familiarity, and

identification of humasdike properties helpis obtain essential stdspects of these constructs

to be evaluated. Previously developed questionnaires, such as the Intrinsic Motivation

Inventory (IMI) [122], are used as a reference for our question generation.

5.2.2.1 Health Values

Below we presented theoncepts to bencluded in HGEQ as questionnaire construttsese

concepts arsupportedn prior literaturesas well as our prstudy.

PerceivedHealth Value

This is the core concept of the health value construct, which haslzdemated extensively

in sectionb.2.1.1 above

Based on the concept of perceived health vale,formulated two questionnaire items

(adapted from IM[122]):

o 3 EHOLHYH WKLV JDPH KDV XVHIXO KHDOWK YDOXH WR

o %, ZRXOG EH ZLOOLQJ WR SOD\ WKLV JDPH DJDLQ EHFD>
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Relevance ofHealth Value

TKH SHUFHLYHG KHDOWK YDOXH SHU VH PD\ QRW EH WKH ID
relevance of the health value being presented plays an important role. As an example, a disease
management game for serious illness may be morereedived byits target audience

(patients with such iliness) than game to reduce binge drinking among teenagers and young
adults, who are less concerned with health consequences of drinking. The more the game is
relevant to the players, they will be more omeimdedand willing to try the game, leading to

a more enjoyable experien@s]. This is shown in an experiment with depression intervention

game, where participants exhibiting more depressive symptoms were shown to have higher
motivation to play the game that explicitly claim the health objectives due to personal relevance

[146].

Based on the concept of relevance of health value, we formulated one questionnaire item:

o 37KH KHDOWK LVVXH BHIRPHUWWHDMNG QW WR PH’

Utilitarian over Hedonic Value

As previously mentioned, some serious games players perceive the utilitarian value (e.g.
usefulness) as the more significant driving force of their motivation to play compared to the
hedonic value (g. fun). Researchers have explored the different pathways perceived hedonic
DQG XWLOLWDULDQ YDOXH LQIOXHQFH VXEMHFWVY DWWLW]
YDOXH KDV D PRUH SRVLWLYH HIITHFW RQ >aNaH \afu¥ heasaW LV IDF
more positive effect on customer loyalty and usefulness, both of which leads to intention to use

[147,148]

Moreover, the degree on which perceived hedonic and utilitarian value affects the sabject h
found to be varied across demographics. For example, in a study on mobile data service usage,

effect of hedonic value was found to be stronger in the female group than the male group, while
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utilitarian value had stronger effect for the male group tharfiemale groufil49]. Differences
on perceived hedonic and utilitarian value based on gender is also found on a study of games

[150].

Two conclusions can be drawn here:

x People maychoose perceived health value, as opposed to fun, as their motivation to
play, leading to different pathways to reach intention to use
X The degree in which people choose health value over fun differs across demographic

groups

The discriminability outlined above provides a foundation for a meaningful measurement tool,

thus this conceps used to formulate one of tlggiestionnaire ites

Based on the concept of utilitarian over hedonic value, we formulated one questionnaire item

o % SOD\ WKH JDPH PRUH IRU WKH KHDOWK EHQHILWYV WK

Explicit Address ofHealth Value

There are two ways to address the health value of the game to the players, implicitly (e.g.
through use of metaphors, symbols, or other altarmagpresentations) or explicitly (e.g.

through direct mention of the health issues). Results on studies determining which approach
works better are inconclusive. One study on diabetes intervention @&hand one on

depressin intervention gamgl46] showed that better game enjoyment are found on explicit

version of the game for patients with respective said health problem than the implicit version,
possibly due to personal relevance. Another ystad cancer treatment game, however,
provided different conclusion, that game version with no caretated content was better
UHFHLYHG E\ FKLOGUHQ ZLWK FDQFHU WKDQ WKH H[SOLFL

showed some support towards an eiplhealth game version, prompting the researchers to
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suggest further investigation into this is$i®1]. Based on our literature studypre evidence
suggesthat explicit address of health value is prefergl2@] especially for players with more

personal relevance with the health issues being addrgst®d 52,153]
Based on the concept of explicit address of health valulgrweilated one questionnaire item:
0 37KH KHDXHWK LBHLQJ H[SOLFLWO\ DGGUHVVHG LQ WKH .

5.2.2.2 Familiarity
Deriving from our previous research, we define 3 categories of familiarity: symbolic familiarity,
cultural familiarity, and actionableamiliarity. Therefore, we formulated three questionnaire

items, each corresponding to the different categories of familiarity:

o 3, DP IDPLOLDU ZLWK WKH REMHFWY GLVSOD\HG LQ WKF
o %, DP IDPLOLDU ZLWK WKH ODQJXDJH BpgddHiviheRQ DQ

JDPH’

o % DP IDPLOLDU ZLWK WKH ZD\ WR LQWHUDFW ZLWK WKF

5.2.2.3 ldentification of Human-Like Properties

Human companionship has proven effectivelevating game experiences toe elderlyin

the prestudy. The implementation biumanlike entities kgame should create similar effects.
Referencing from properties of virtual hum§ib4], there are three essential hunti&e
FKDUDFWHULVWLFV WKDW FDQ EH LQWURGXFHG ZLWKRXW L

[138]: autonomy, interactivity, and personification.

X Autonomy refers to the ability to sajovern and perform actions without receiving

explicit instructions. Two key sufeatures of autonomy can be identified:

X Situation Awareness: The ability to understand the situation and context of the

environment
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x Proactiveness: The ability to exhibit gahtected behaviour by taking the
initiative.
X Interactivity refers to the ability to interact and communicate with its surroundings,
such as human players
x Personification means giving humbke attributes (such as emotions) to AmmMman

objects

Studies onHOGHUOLHYV KDYH VKRZQ WKDW DGDSWLQJ WKH JDPH
them to keep playing serious gani@29], especiallyfor those who have disabilities that
reduced their abilities to play well55, 156] Serious health gmes which possess such

stuationawarenesss likely to produce betterxperiencd157].

$ KHDOWK JDPHVY SURDFWLY id Cphsidsret @n igdr@rit QrdenefH HO G H |
serious game experienfks8], despite guidance beirgss important icommercialgames

This is due to the different demographics the games are targe@uiddnce can come in the

form of clear instructions or feedbafd69] *DPHV ZLWK FOHDU JXLGDQFH LQF

confidence in playing, which leadsammore satisfying user experience.

Based on the concepts outlined above, we have formulated 5 question items:

o %, IHOW WKH JDPH GLIILFXOW\ ZzDV DXWRPDWLFDOO\ EH
o % IHOW WKH JDPH zZDV DZDUH RI P\ VLWXDWLRQ"

o %, IHOW WKH JDPHYHDY BURIKI PH WKURXJKRXW WKH J|
o % IHOW WKH JDPH ZDV LQWHUDFWLYH"

o % IHOW OLNH LQWHUDFWLQJ ZLWK D KXPDQ
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5.2.3 The Big Picture

Figure22belowsunmarises the proposed Health Game Experience Questionnaire. All in all,

the HGEQ consists of ten subscales, with a total of 63 items. The first 7 subscales are extracted
IURP *(4YV FRUH ZKLFK DUH VHQVRU\ LPDJLQDWLYH LPPF
negative affect, positive affect and challenges, while the other 3 are the newly added constructs.

The three new constructs of HGEQ haealth values, familiarityandidentification of human

like properties all of which are added under the core module GEQ. Health values construct
involves perceived health value, relevance of health value, utilitarian over hedonic value, and
explicit address of health value. Familiarity consists of symbolic, cultural, anzhalsle

familiarity. Identification of humadtike properties comprises autonomy, situational awareness,

proactiveness, interactivity, and personification.

Figure22. Summary ofConstructs irProposed HGEQ
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Methods to Evaluate HGEQ
As with development process of other questionnaires by past researchers, an evaluation process
is needed in order to establish the suitability of the questionnaire for general use. Experts have
identified various criteria of good measuremeals, such as reliability, validity, sensitivity,
robustness, nemtrusiveness, and convenience. Among these, it is generally viewed that

reliability, validity, sensitivity are the three most important critg4ia 160].

Therefore, with reference to GEQ evaluation process, we employ the following criteria to

evaluate the quality of our questions:

x Validity: The measure should address the intended construct. For this criterion, we
focus on face validity (the extent which a measurappearso evaluate the intended

construct), content validity (there is an underlying theory and clear definition of the

construct), and criterierelated validity.Face validity is established in pseudy|@.5

while content validity has been established through literature review of health value,

familiarity, and identification of humalike properties(5.2.1). Criterionrelated

validity is established ithe subsequentti&ly 1 (Chapt.

X Reliability: The measure should be consistent and stable over time. For this criterion,
we focus on internal consistency reliability (the extent to which the items of a measure
address theasne underlying trait or characteristic), which will be established in the

experiment section.

X Sensitivity: The measure should be able to distinguish between different levels of a

construct with a reasonable level of detail. Tibisstablished irstudy1 (Chapteﬂ.

Summary
In this chapter, the Health Game Experience Questionnaire (HGHPYposedo measure

health game experience. HGEQ is an extension of GEQ kgtimtention to address its two
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shortcomings: the lack of validation in serious health game use, and the posited lack of

measurement of utilitarian aspect of health game experience.

Three constructswere added to the HGEQnamely Health Value, Familiarity,and
Identification of Humarlike Properties, Health Values comprises perceived health value,
relevance of health value, utilitarian over hedonic values, and explicit address of health value.
Familiarity is categorized into symbolic, cultural, and actisedmiliarity. Identification of
humanlike properties consists of autonomy, situational awareness, proactiveness, interactivity,
and personificationThirteen questions arehen generated from the three construetgh
reference to the subconstrustsnnarized in the previous paragraph. These questethen

added to the Core Module of the original GEQ. Evaluation methods are also laid Stutior

1. aquantitative study of HGEQ, which will be elaborated in the next chapter.

115



Chapter6

6. Study 1. Evaluation of Health Game Experience
Questionnaire (HGEQ)

Introduction
The previous chapteletails theHealth Game Experience Questionnaire (HGEQ), an extended
version of Game Experience Questionnaire (GEQ) tailored for the use of health Saveesl

criteriawere also outlinedb prove that HGEQ is a good measure of health game experience

namelyvalidity, reliability, andsensitivity(5.3).

Content validity of the additional constructs (i.e. Health Value, Familiarity, and Identification
of HumanLike Propertieshas been established with findings from qstady and literature
review. The rest of the criteria can only be verified through quantitative experitmetitis
chapter, the Health Game Experience Questionnaire (H@&E@Jidated withelderlyplayers

who play through a health gantgefore filing up theHGEQ. We thenperform quantitative
analysis on the data collectexestablish HGEQ as a viable assessment tool, placing emphasis

on the 3 new constructs as well as their relationship with existing constructs

Study Methodology
6.2.1 Evaluation Criteria and Tools Used

Five remaining criteriaareyet to be establishddr the HGEQ to be considered a wielimed
guestionnaire internal consistency reliability, predictive validity, convergent validity,

discriminant valiity, and sensitivity.

Internal consistency reliability is an assessment of how well a questionnaire is measuring what
the question designer wants it to measure. This critaagks the questioriis your test
PHDVXULQJ ZKDW L WdrdupvoXdeeStians FbGa abrRtfushouldexpress a single

clear stanceln contrast, if the answecsntradicteach otherit is a sign that the questionnaires

DUH QRW UHOLDEO\ PdpiDiohX towapds HakkiHvakiEEEL). Me fnéasue the
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LOQWHUQDO FRQVLVWHQF\ UHOLDELOLW\ XVLQJ WZR DVVHV

loadings obtained through Confirmatory Factor Analysis (CFA).

Predictive validity displays how well a certain measure can predict future behdaowur

study, weuse fit indicego show how well the CFA modeF{gure23and FigureZAT fits the

observeddata collected from the studyA model that achieves good findiceswould be
deemed to posseascertain level of predictability, which is an essential trait for measurement

tools.

Convergent validity andiscriminant validity are subtypes of construct validiBonvergent
validity requiresconstructs that are supposed to measimdar conceptso be corelated.On

the other hand, discriminant validitgquires thatonstructs which are na&xpectedio be
relatedhave low correlationBoth of these measuressurethat the HGEQ@onstructs cover
distinct aspectand qualitie®f the health game experience, while at the same time, maintaining
a healthy level of redundancin order toobserveconvergenvalidity of HGEQ, we observe

the factor correlations obtaindcbom CFA. Whereas for discriminant validity, the Fornell

Larcker test is employ€d 62].

Sensitivity of a questionnaire is defined as the ability to discern expedteckdi levels of a
construct given manipulation of an independent varidbleur casewe expect the age of the
participants to affect a certain set of constructs in the HGABIQ; difference should be
significantly reflected in the HGEQ for it to be emed as aensitivemeasurement tool
Statistical tests can be utilised to shtie sensitivity of HGEQ.We propose3 qualities of

HGEQ that we deem significant to perform statistical test for validation:

1. The proposedamiliarity construct in HGE(as higher correlation to Positive Affect

and Negative Affect among older participants
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2. The proposeddentification of HumasLike Propertiesconstruct in HGE(as higher
correlation to Positive Affect and Negative Affect among older participants

3. The proposedHealth Valuesconstruct in HGE(as higher correlation to pogfame
Positive Experience and Negative Experiemogong participants with prexisting

healthconditions compared to healthy participants

To summarize, we have outlined the criteria and our approaches in the following table:

Table 6. HGEQ'sEvaluation Citerion andAssociated Metrics Usetd Support the Criterion

Criterion Metrics Used

Internal consistency reliability &URQEDFKTV DOSKD &)$

Predictive validity Fit indices

Convergent validity CFA (bivariatecorrelations)

Discriminant validity CFA (FornellLarcker testing systeiii62])

Sensitivity CFA (bivariate Correlationssplit by age
health conditioh

Several tools will be used toonduct quantitative analysis of the collected data, namely

Microsoft Excel, IBM SPSS Statistics, and IBM SPSS AMOS.

X Microsoft Excel is spreadsheet tool used to tabulate the collected data and compute
SDUWLFLSDQWVY GHPRJUDSKLIpi2aO VWDWLVWLFV DQG &
X IBM SPSS Statistics is a statistical analysis software package used to conduct means
and correlations testing
X IBM SPSS AMOS is a structural equation modelling (SEM) software to conduct

Confirmatory Factor Analysis (CFA)
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6.2.2 Confirmatory Factor Analysis

Confirmatory Factor Analysis (CFA) is a multivariate statistical procedure, whose objective is

WR WHVW WKH FRQVLVWHQF\ RI D FRQVWUXFWY{V K\SRWKHV
construct by fitting it with real data. It focuses on modellingréh@tionship between variables

and factors, indicating which variables load on which factors and which factors are correlated.

In our case, CFA is used to assess how well the hypothesized additional constructs to GEQ (as

well as the original constructsjd the results from the study outlined above.

Researchers often use Exploratory Factor Analysis (EFA) to derive the constructs which are
then confirmed with CFA. However, scholars have suggested that measurements with adequate
empirical and theoretical @ence can be directly confirmed with CFA without using EFA
beforehand163]. For our case in the previous chapter, we laid outhiberetical foundation

of the importance of Health Values, Familiarity, and Identification wiidnLike Properties

as part of health game experiendehese 3 constructs are backed tegtimonies from

interviews in our phenomenological stufly.§ abov§ participantsexpressed how Health

Values (e.g. relevance of health values), Familiarity, and Identification of Hurkan
Properties (e.g. situation awarendsslpedthem to enjoy the gameélencewe deem the three

constructs to possess sufficientdance to be confirmed directly with CFA.

The hypothesized 1@onstruct model for HGEQ Core module, in which theroposed

additional constructs are located is depicted below.
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Legend:

x comp: Competence

sii: Sensory and
Imaginative Immersion
flow: Flow

tens: Tension/Annoyance
chal: Challenge

naff: Negative Affect
paff: Positive Affect

hv: Health Values

fam: Familiarity

ihlp:  Identification of
HumanLike Properties

x

X X X X X X X X

Figure23. TheHypothesized 1@onstructModel for HEQ CoreModule
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On the other hand, theabnstruct model for HGEQ Pe&ame module (which is identical to

GEQ PostGame module) is depicted below.

Legend:

X pe: Positive Experience
X ne: Negative Experience
x tire: Tiredness

X rtr: Return to Reality

Figure24. TheHypothesized 4ConstructModel for HGEQ PosGameModule

The HGEQ core module consists of 33-piLVWLQJ TXHVWLRQV LQ WKH RU

module (adhering to the 2013 publicatjd®4]), plus the proposed additional 13 questions. In

total, HGEQ core module contains 46 questions, which is modelled as shguguie 23

above The GEQ posiame modwd is unmodified with 17 questions, which is modelled as

shown inlFigure 24| Since GEQ has two published versions containing different sets of

guestions (the full papeni2008[47] and the questionnak@nly version in 2013164]), we
opted to use the questionnaire presented in the 2013 v§ididhto derive the HGEQ used

for our valdation study, as it is more recent.

We convert the tabulated survey results into IBM SPSS Statistics dataset, then use IBM SPSS

AMOS to conduct CFA.
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6.2.3 Study Flow and Selection of Participants

Fifty-oneactive elderliesvho are in the age rangé 50-80 years oldvere recruited in total
from the communityThe research participants were recrur@tlomly from the community
All participants were briefed on the IRB consent agreement and signed the form before taking

part in our study.

The participatswere required tplay the Pumpkin Garden game by themseMéstold them

to try and completéhe Pumpkin Garden game sequence used in thetyulg (p.64Figure9).

We only provided pointers upon their request. Unlike thesprdy, we did not proactively
guide them throughouthe gameplay proces3his helps us observe howderlies with

different levels of prior experience with technology interact with health games

Before the gameplay, participants were required to completegapre ques