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Abstract

Researchers have explored how online communities can be levdmageeer support, but general
disinteest and a lack of engagement have emerged as substantial barriers to their use in practice. To address
this gap, we designdderlynneusing the Elaboration Likelihood Model (ELM) and games user research
a serious game that motivates individuaisbecomepeer supportersising the Cognitive Behavioural
Therapy (CBT) techniges, through playWe conducted a mixeghethods, exploratory study &valuate
Mer | ynne Gasd spedfigallygsiidd the Proteus ffect, hypothesizing that players using a
stereotypially helpful avatar would have higher usage rates and a higher change in helping attitudes scores
than players using a stereotypically unhelpful avatrlynne had high engagement evidenced by usage
rates and meaningful participant responses, and segame techniques were used as effective cues for
motivation. Energing themes from thematic analysis of setnictured interviewsvere supported with
usage data and survegsponsesWe also found that sata appearance influencepdlayeravatar
connectedassandengagement throughe frequency of empathy expressed in solutiongeflecting on
our findings, wediscuss design challengesch as Ludonarrative dissonance, designing for emotional
fatigue, mdp | a yorercenfidenceandpresentdesignconsierationssuch as using avatars to promote
empathyfor those seeking to motivate participation in mental health suppdrtie use of serious game
techniquedo encourage participation in health intertiens
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Terminology

This sectiordefineschosen terminology used in the context of this thesis.

Human-computer interaction (HCI): The design, evaluation, and implementation of interactive

computing systems, including digital systems for individual and populagiaithhand wellbeing.

Proteus Effect The phenomenon where playbehavious and attitudes arenfluenced by the
stereotypes of their visual representations, such as their avatars in a computer game.

Games for Health: Games used to facilitate a health gddéley are noexclusiveto gamesdesigned for

the purpose of healttare butcan also includeammercial gam& such a¥\ii Sportsused for exercise.

Serious GamesGames designed for the p uabysioesseor aopfosoeal s er i
goal A prosocial goal could hienproving mental health and wellbeing.

Gamification: Use of game eleamts in norgame environments. The applicatisnnot necessarily

presented as a game.

Cognitive behavioural Therapy (CBT): Shortterm psychotherapgxplaining thoughtshehavious,
and emotions are linked, thus altering one aspect affects another. @otretiapy, wherdeliberately
modifying thoughts to change emoti@one approach to CBT.

Cognitive reappraisal: Re-orienting anegative thought into a positive or neutrajectoryto regulate
emotion.lIt is one technique used in CBT. For examplespiheoneis upset since theff f aiseless |

theycouldcognitively reappraise the thought by seeking evidence of productivity and improve emotion.
Peer to Peer P2P) Support: Informal support given between persons with shared experiences.
Service User EU): Person who has accessed mental health services.

Non-service user NSU): Person who has not accessed mental health services.
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Chapter 1: Intr oduction

The rising rates of mood disorders suchaagiety and depressidmave increasethe use of informal
mental health services (Findlay & Sunderland, 2014). One informal option for symptom management is
online peer to peer (P2P) support, seen ombaotedia sites and diseaspecific platforms. Howesr,
compared with face to fa¢e2F) P2P methods, there are high dropout rates for online groups (Andersson,
2014). Previous research by Morris (2015) studied the efficacy of crowdsourcing strangsesoeach
other's mental health experiences onlisang the Cognitivdoehavioual Therapy (CBT) process.-lab
results showed therapeutic value, yet the commercialized product was criticized by the public as unengaging
(Bot-Hub, 2016) a documented baer to platform engagement (Edelmann, 2012)

Criticism extends to the greater P2P mental health support services, sephoamgthe culture of
biases formedih peer support communities predominansémvice users (SU), individuals who have used
menta health care services in the pagth experiencemiting their abilities to be objective (MdaHilton,
& Curtis, 2001). Designs for P2P mental health services should encourage participation freenviten
users (NSU) to add diversity of experientedts community and to validate that skills learned in P2P
groups become transferable to day to day life. However, NSUs with low anxiety states may be disinterested
in participating in P2P networks (Delch, Bailey, Kirlik, & Zilles, 2017), and thus mayeed to be
appealed taifferently than SUs. Maledentifying individuals, prefemactionoriented support (Kliewer et
al., 2014; Seidler et al., 2018) and are hesitant to use P2P (Ray6i.d),and this preference shoube
considered irthe design omental health tosl(Seidler et al., 2018).

This thesisusesa research through design (Zimmerman, Forlizzi, & Evenson, 2007) appeoath
describes thdesign and evaluatn ofa serious gme, titledMerlynne to motivate disinterested groups to
participate and engage in online P2P using CBT techniques. The Elaboration Likelihood Model (ELM)
(Petty & Cacioppo, 1986) was used as framewordesigngame elementd.focussed on studyindé
influence of avatar designs in P2P CB&havious and attitudes wh maleidentifying participants.
Observedchanges in playearesponsesittributed to differences in avatars useould imply theProteus
Effecti the phenomenon where stereotypep ¢f a yvisualgepresentationsfluence their behaviours or
attitudegYee & Bailenson, 2007).

Merlynneis a computer game designesinggames user researchiomancomputer interaction (HCI)
andguidelines forinternetbased CBT (iCBT), and inspiration fromroent commercial games. Players,

termedhelpers were asked to pride emotional support the negative thoughts ofhers, termedeekers

within afantasyrole-playing gamenterface usi ng ei ther a stereotypically



The engagement, attitudes, and game experiences between avatarigriglgplynnewerecompared and
presented in this thesis, along with findingsplications and future work.

Assuming théProteus Effecwill occur, | hypothesized that participants in thelpful avatar group would

have (1) higher engagement in Merlynaegl (2) greater change in attitudes towards helping others post
play.
1.1 Chapter outline

In Chapter 1, I introduce the motivations behind the research and describe the structure of the thesis. In
Chapter 2, | describe the current literature guiding the relsetasign and identify gaps in research this
thesis aimsa fill. In Chapter 3, | define the academic, industry, and public health implications of thesis
study findings. I n Chapter 4, [ document the res
desgn and development. In Chapter 5, the research studyrdasd methodology including measurement
tools, equipment, and data analysis is explained. In Chapter 6, the quantitative research findings are
presented, followed by the qualitative findings in @iea 7. Chapter 8 discusses findings converged and
their implications. Chapter 9 identifissudy limitations andrea of future work to extend our contributions.

Chapter 10 presents the thesisbs conclusion and a

1.2 Contributions

Thecontributions of the study include:

1. A prototypeand evaluton of Merlynne, a serious game to motivate engagemneR2P supports
using CBT
An evaluation of théroteus Effecfor motivating helpfubehaviourand attitudes in Merlynne.
3. Identification of asignchallenges andonsiderations for serious gasntor P2P support using

CBT, and norgame mental health applications.



Chapter 2: Relatedworks

In this section, background is provided on digital presentations of CBT for mental health therapy, the use

of P2P support, serious games, and the influence ofral@gns on prosocial interactions in games.

2.1 Mental health

Mental illness in Canadaestimated to have cost workplaces $20 billion in 2013 due to lost productivity,
with mood disorders sucls anxiety and depression being the greatest contribiroldi¢ Health Agency
of Canada, 2014). Mood disorders affected 3 million Canadians (11.6%) over the age of 18 in the same
year, with 27% reporting that ttoheoirr fdeixstorredmeerl yaf fie
months (Mental Health Comission of Canada, 2017). Of those affected, only 67% reported that their
needs were met, citing time (73%) and inaccessibility (19%) to be barriers to treatment (Statistics Canada,
2015).These reprtssuggest thatental health tools and resources desibfor quick use and easy access
could fill gaps to facilitate mood disorder management.

2.1.1 Cognitivebehavioural therapy (CBT)

An evidencebased method to treat anxiety and depressive sympso8BT (Centre for Addiction and
Mental Health, 2012). CBfas been repeatedly shown as effective for a wide array of disorders, with meta
analyses supporting its use in anxiety disorders, somatoform disorders, bulimia, anger control problems,
and generalteess (Hofmann, Asnaani, Vonk, Sawyer, & Fang, 2012). @BIr por t s t hat a
thoughts, emotions, arldehavious areconnectedand one approag¢ltognitive therapyexplains that
challengingo n etl@wsghts can lead to changeim eethations andehaviours (Beck, 1979). The CBT
techniquecognitive reappraisaasks individuals to reframe their negative automatic thoughts to decrease

undesirebehavious and has evidenced therapeutic success in digital mediums (Gilat & Reshef, 2015).

Although CBT is ashortterm psychotherapy, the treatment is still considered to be difficult to deliver
F2F(Hofmann et al., 2012). One problem is accessibility, such as where disenfranchised youth, or persons
in rural areasvith limited mental health resources may haviialilty seeking treatment (Hofmann et al.,

2012) Anotherbarrieris cost, as CBT is not publicly fundedCanadautside of inpatient units (Hofmann
et al., 2012; Gilbody et al., 2015), or select community care units (Elliot Fung of Waterloo Wellington

Local Health Integration Network, personal communication, Jurie 2@18) in Canada

2.1.2 Computerised cognitivdoehaviour therapy (cCBT)

cCBT programs are CBT programs delivered through a computer, successfully decreasing costs and
improving accessibty of CBT treatment (Gilbody et al., 2015). A subset of cCBT is inteoased CBT

(iCBT) featuring online programs with material accessible from home or on personal devices (Andersson,



2014) including smartphones (Lindner, Ivanova, Ly, Andersson, &@agl, 2013; Miloff, Marklund, &
Carlbring, 2015). iCBT programs have been shown to be effective in suppontiog disorder
management, such depression recovery (Brooks & Fox 20Barsell et al., 2017).

There are four categories of iCBT, the oggrnided, operunguided, closeduided, and closednguided
(Andersson, 2014). Open programs have unrestricted access by the public, as opposed to closed programs
whichrequire selective membershiuch adbeingclients of aspecificclinic. Unguided programsave no
human guidance, where functions such as tracking, assessments, and fegdtmdomated, but guided
programs on the other hanslould perhaps involve a health provider giving manual updates anly high
personalized assessments to d¢hent (Andersson, 2014). Opeuanguided iCBT programs are affordable
and accessible options (Andersson, 2014), with-tengn economic success (Hedman et al., 2014).

Unguided iCBT programs can achieve higher reach vl personnel costs, but a concern from in
houseHCI experts is that there is no auditing process by a professional to prevent inappropriate self
appraisal of thoughts in CBT exercishise cognitive reappraisalvhere an individual reframes their own
thoughts independently. Unreliability of sepoted progressvere alsccriticized by the HCI experts of
non mental healtself-help apps such as calorie trackiogsmoking cessatigrandunguided sethelp
exercises with no human feedback, suctp@sandpaper cognitive journalingUllrich & Lutgendoff,

2002) A potential solution is explained thh3 Crowdsourcing focognitive behavioural therapy

2.1.3 Adherence

Despite i CBTb&s gr daees prgblenpsoot aglhererica llike cCBTt(Andetsaon] 2014;
Gilbody et al., 2015). In an evaluation of the iCBT proghd@®ODGym the completion rate was only 20%
compared to the 80% completion of human guided iCBT (Andersson, 2014). This observation isrtonsist
with findings in a systematic review in the Unit&ghgdom (UK) of cCBT for preventing depression
relapse, where despite evidence to support cCBTO6s
2008), there were high draput rates and reagitment difficulties (Woodford, Farrand, Bessant, &
Williams, 2011).

Notably, a steppedare model is used in some countries such as Canada and the UK (Murray et al.,
2003) where Kaltenthaler et al. (2008) conducted the systematic review (not exclugivétevature). A
steppeecare model offers the most minvasive and costffective option to patients first, with cCBT
offered among earlier options like bibliotherapy and group CBT before F2F therapy (Murray et al., 2003).

In another UK study by Murragt al.(2003) iCBT options were viewed as inferior E&F in usefulness
amongst patients who were not exposed to the treatment. In response, experts have suggested a stratified

model, where suitability is prioritized over cost, instead of the stepped fooddfering cCBT to avoid



negative attitudes toward=fective options (Aboujaoude & Starcevic, 2015). Therefore, some of the
dropouts for I CBT in comparison to F2F therapy ma
pati ent 06 s eiveduseafulness fer the therapy. In line with thisuamgnt, persomelated factors

also influence uptake, for example, younger persons in rural areas have less knowledge of psychological
treatments thus will not seek it out (Aboujaoude & Starcevic, 2BPEss0rrelated factors associated with

high adherencinclude having high selsteem, independent personalities, and higher baseline depression

severity and appropriately, higher baseline perceived usefulness of cCBT (Aboujaoude & Starcevic, 2015).

Preenting unpopular mental health solutions with diffener@diums and contexts could improve the
appeal of effective options like ICBT amR2P andcan be done within the current stepmede model
(Andrews & Williams, 2015). In an Australian study compaar@CBT game to traditional F2F treatments,
the cCBT grop yielded higher remission rates for clinical depression (Merry et al., 2012), and another
study in Finland found iCBT comparable to F2F treatments for depression (Lappalainen et al., 2014).

2.2 Peerto peer (P2P)support

Another form of mental health pport for norsevere mood disorders is P2P support. Matad.(2011)
defines P2P support as fAa system of giving and r e
responsibility, and mual agreement of whatis helpful a nd e mp hiamotibasedson gsycliatric
model s but formed from the empathy of each otherod
take F2F forra such as in person support groups, or online formmected over forums, chats, or social
media. In a systaatic review on the effectiveness of online forums for youth with mental illnésses
despite fewer higlguality studies which evaluated the effectiveness of P2P support spedfidal was
a consistenfeature of online interventions and were most effectr anxiety and smoking cessation (Ali,

Farrer, Gulliver, & Griffiths, 2015; Melling & Hougud®incham 2011)Notably, tere arealso groups
which prefer P2P over professional support due to thensatiof seeking formal mental health assistance,

and ingead reaching for support of others with shared experiences (Ray et al., 2017).

2.3 Crowdsourcing for cognitive behavioural therapy (CBT)

Crowdsourcing involves requesting information from the puldicch as asking questions over the
internet on social neka or forums. In recognizing the power of social interactions, Richard Morris explored
the use of crowdsourcing on the traditionally solitary CBT process of cognitive reappraisal, and developed
a plaform calledPanoplyfor his PhD dissertation at the Mashusetts Institute of Technology (MIT)
(Morris, 2015).Panoplyinvited persons with identified stress problems to help each other and employed
trained volunteers to reply to queries that were left unanswered. Participants (seekeRimoiggroup

would express a concern to the other participants (helpers)wahiol then appraise the concern using a



guided CBThased format (Morris, 2015), as seerfFigures 1- 2. There were both immediate concerns
such as test anxietys well as long term concersach as body image problems included in the study
(Morris, 2015.

When compared to a otveay expressive writing control (10 sessions, averagihg ®inutes and under
500 words per session), tRanoplyplatform had higher engagement (21 sessions, avey&y8 minutes
and over 800 words per session) (Morris, 2018)ti€ipants reported in pestudy interviews, that they
began to use the CBT techniques in their own lives as well (Morris, 2015). This phenomenon could be
explained by Social Cognitive ThgofSCT) which states that through observational lear@itige pocess
of associating value tolzehaviouhhy s eei ng ot h& rcan bkenithe pdogiion ®fragothér's
behaviourfor the desired benefits (Glanz, Rimer, & Viswanath, 2015). SCT supperigptake of CBT
techniques when seeing others benefit frarpitactice in P2P CBT through Panoply and can potentially

be replicated in other P2P platforms for mental health.

© Support  ® Debug | @ Reframe

I really like my friends, but they're all kinda 'alpha male' types. very extroverted and such. I'm not
and so | get ignored a lot. | feel like a loser when I'm with my friends and | never say anything. | feel
like they only just tolerate my presence.

bjc8211

It is ok to not be the most outspoken or "alpha® in a group. Maybe your friends prefer to be the center of attention and
appreciate your quiet demeanor. They probably aren't ignoring you or leaving you out on purpose, they may just think
you are more introverted and prefer to be on the sidelines instead of in the limelight.

PYPPPYP = SendThanks)

Oceanlove

There is nothing wrong with being introverted and quiet if that is who you are. | am also a quiet type sometimes and
more than often people understand that. Many gifted famous people are introverts - Albert Einstein, Abraham Lincoln,
J.K. Rowling and many other people! Introvert observe and think more, which makes them more wise and creative!

..... =7 Send Thanks 3)

Figure 1. Query from Panoply from the view of theegy submitter (Morris, 2015).



Reframe

& Eric19 says:

Please help this person reframe this situation so that it seems less
distressing. Check out our , if you need help thinking of something to
say.

My reframe is realistic, not just wishful thinking.

I'm helping this person rethink their problem, not solve it.

Skip

Figure2. Vi ew of someone attempting to cognitively

In another studyDavison, Pennebaker, & Dickerson (2000) conclude that persons with stigmatized
illnessesi(e., prostate cancer) who sought support groups outnigdlieose with less stigmatized ilinesses
(i.e., heart disease). Additionally, if an illness was described as embarrassing, socially stigmatizing, or
disfiguring, the individual received morefgort messages than their counterparts. Davison et al. (2000)
also explains that embarrassment was a barrier for persons to use their normal circle of social support and
thus the anonymous online P2P support was more valued in these cases. Online B2Hssalgo
supported by Davison et al. (2000) as an attracipt®n to those not confident with social factors such as
voice, appearance, or social skills. Despite online P2P support bringing unique value for those fearing
embarrassment due to an illsesr social factors, there afewer perceived benefits for theswithout
stigmatizing disorders to social difficulties. Nonethelesdine P2P support could haren-discriminatory

effectiveness, reach, and economic efficiency regardless of embarra@Smésdn et al., 2000)

2.3.1 Support on social media

Due to the number of Canadians reporting unmet mental health needs (Statistics Canada, 2015), it is
important to expand mental health services to cater to NSUs. Social media can be effective ingdeliver
P2P support, such as shared supports between Meheié s car egi vers (Bateman et
always desired due to lack of anonymity. In a study wipexaplerequestd encouragement frotheir
Facebooklriends on a math test, mostreportett ey f el t uncomfortabl swasdoi ng

not preferred (Deloatch at al., 2017). SCT explains that possible embarrassment can cause one to assimilate



to a norm of not asking for help on social media (Deloatch at al., 2017). Howeventaswewby Davison
et al. (2000) once removed from esting social networks, under anonymity, embarrassment is less
influential and contradicts SCT. This opinion further justifies anonymous P2P mental health networks as it

can extend supportive benefitsroainstream social media sites.

2.3.2 Threats and opprtunities of online support

Persons with severe mental illnesses benefit from online P2P support, but knowledge gained must be
transferable to the offline world (Naslund, Aschbrenner, Marsch, & Ba26l6). Naslund et al. (2016)
notes that risks inclugreceiving misleading information, echoing Mead &t €2001) concern that a closed
bubble of culture can normalize abnorrbahavioudue to shared biased experiences. Naslund et al. (2016)
suppors Davi son et al . 6s (20 0 pnline bosiad supparts oftemexperierece p e r
social isolation and the online medium may be one of the few ways to reach this group. Engaging NSUs in
P2P with SUs could also have benefits to simulatiffigne interactions for this group to give them the

neessary skills for improvement for real offline interactions.

2.3.3Non-service user NSU) inclusion in peer to peer P2P) communities

Given as a theoretical perspective by Mead €2aD1) there ag benefits to including NSUs with mild
or undiagnosedeaeds in P2P programs traditionally for only those with identified illneBsegxample, a
P2P support group exclusively made up of SUs risks the ability to evaluate subjective experiences and can
nomalize the abnormal (Mead et al., 2001). The narrativetosed P2P groups separates the diagnosed
with the undiagnosed, which Mead et @001) purports to be countaonstructive for mental health
education. Mead et gR001)wishes to redirect the ental health narrative away from illness and disability
and the concepts of fAotherso (Mead et al ., 2001) ,
health further described @hapter 4: Research throudésign

Stress is universally experienced and partiaigain P2P support groups of practicing CBT exercises is
of value (Centre for Addiction and Mental Health, 2010), regardless of SU or NSU status. Benefits could
include 1) building resilience for mattiliness prevention, and 2) contributing to and gjte@ning social
support networks for communal and personal health. Mental health is a fluctuating state, where more
inclusive support systems can destigmatize the treatment seeking process (Mg2@0gt)all his inclusion
further extends to SUs withostigmatized illnesses, or social difficulties as identified by Davison et al.

(2000) to be drawbacks in participation in P2P systems.



2.4 Gender differences insupport seeking

In this thesis, the twoanders of male and femaleere used, as nebinary and other genders have
unfortunately not been adequately explored in relevant literéeseassigned at birthiasnot used due to
no assumptions of relevance in this study cdntegnder has been documed to predict certain suppeort
seekingbehavious in children and adults. In a 1990 study on an anonymous hotline for kids-4ded 6
girls were more likely to call asking for advice on interpersonal situations, whereas boysaxeikely
to ask for reources Kliewer, Lepore Broquet & Zuba,1990). This trend was also seen in a study by
Lehdonvirta et al. (2012) which observed gender differences when seeking support in online games; players
with male avatars asked for more infational support than ayers with female avatars. (Lehdonvirta et
a | (2@18)study is explored further iR.7.3.5 Gender) The authors termed the way males sought support
to be indirect apatkrmaetde ¢ utplpaduld betsensidinedcaingtie design of
health applications involving P2P support (Lehdonvirta et al., 2012).

Different messaging may be needed to appeal to NSUs with unique outlooks of P2P support (Clark,
2016). In ouiinterest of gender, men prefer P2P sarppver professionals for mental health due to stigma
of helpseeking, and literature review suggests NSUs are mostly men (Men's Health Forum, 2014).
Complementing public health campaigns to promote support syssanSeidler et al. (2018) also stresses
the need for designing support systems for men who seek participation which consider diverse and complex
masculinities.

In considering attitude change, we turn to Eeboration Likelihood ModgELM).

2.5 Elaboration Likelihood Model (ELM)

The ELM is amodel for attitude change, predicting how likely one is to reflect on messaging they receive.
It offers two messaging routes: the central route and the peripheral route. The central route is intended for
persons recdjye to messaging for attitude changel@he peripheral route is an alternative messaging route
for persons not receptive to original messagikigyre3) . However, the ELM stress:
impact of variables on the motivation to processeisessary, but not sufficient for pretihg the effects of
arguments presented in a messaged as explained by
used to motivate purchases. Thus, given complex systems, experimentation with reseagbhdisign,

explained inChapter 4: Research throudésign is appropriate when exploring the ELM.




Auidence Factors Processing Approach Persuasion Outcome

Deep processing,
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or number of
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Figure3. ELM (The science behind persuasibtay 23, 2014.)

Users of the central route our context would be persons whe aeceptive to understanding how P2P
participation will benefit themselves and others, such as but not necessarily the SUs. Users of the peripheral
route in our context would be those disinterested in thinking al#ribenefits, but instead are interested
in the peripheral messaging, such as NSUs. Peripheral messaging could be offered through presenting P2P
as a serious game, explained in the se@iérSerious game#pplicationof the ELM in our game design

is in setion4.7.1 Serious game elements applied to the ELM

2.6 Serious games
Games are played across genders, ages, races, and health statuses (Lofgren, 2fat6ificaimbnis
theuse of game techniques in Agame sitiations, while the terraerious gamesefers to games aligned
with a fiseriousd concept. Both terms fall under g
and serious games have been effective in prombihgvious for good, such as for h&almanagement
(Tallner, Pfeifer, & Marer, 2016; Merry et al.,2012)

Gamification ofMultiple Sclerosis MS) management platforms has evidenced higher adherence to
exercise programs (Tallner et al., 2016) and CBT administered in the form of a fantsdgyiolg games,
the serious gan®PARK, has led to higher remission rates in clinical depression (Merry et al., 2012). Games
also provide anonymity through virtual representations such as avatars and pseudonyms commonly called

fihandl es. 0o

Gameful design add establish a peripheral route f8EUs to participate in P2P networks in the ELM,
but the peripheral route could also be effective for SUs with negative attitude towards using cCBT and
online P2P due to its perceived inferiority to F2F treatment. Ghesbarriers of embarrassment, peredi

effectiveness, and disinterest in using P2P tools (Davison et al), 20@fyporating gameful design into
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cCBT and P2P support can (1) improve attitudes towards P2P support and cCBT tools; and (2) motivate

and incease P2P suppdrehavioumwith in-game objectives.

Morri sbés s oc i Rahoplyn@mineraalized iradkokobat(Morris, Kouddous, Kshirsagar,
& Schueller,2018) a chatbot which assigriadividuals scores based on the effectiveness of their
contiibutions, as scored by otheEdure 4). The chatbot has received criticism from industry reviewers
for its lack of appeal and incentive for people to use it-{Bab, 2016). There is no study evidencing
K o0 k o beffactiveness fobehaviourchange, and iis no longer being updated by theators who are

exploring other projects (Robert Morris, personal communication, May 13, 2018).

Koko Bot

@itskokobot
@ Send some final kind words to the user @
Try not to say things like ‘just dump him’ or "call the

teacher’

Instead, show this person love, empathy and support

@ Reply below
por 27
Continue being you, at any pace. ) ﬁ
Apr27
@ Looks great! | sending this off...
Apr 27

What would you like to do now?

o
@ Apr 27
e

Your Karma Score is 1400!

@

Figure 4. Kokobot chatbot integrated into Twitter. Responses are guided and there is a gi@nt. sy
The chatbot explains that onaecertain amount of points is earned, you would be invited to contribute to
the development of the app.

SuperBettera selthelp platform also uses point rewards by rewarding players based oapEeied
completion ofmindfulness exercises (Kaltenthal2007). However, current games research suggests that
the use of badges, leaderboards, achievements, and points (BLAPS) like Kokppstand Superbetter
is ineffective beyond short term engagement, despite itslpreea(Barik, MurphyHill, & Zimmermann,

2016). Barik et al(2016)argues that gameful designs should provide experiences beyondsBiuth as
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in SPARX which is an opinion shared by Scott Nicholson who explains that rdvagetl motivations can
only fulfil short term goals (Nicholson, 20114

2.6.1 Gamification with avatars

Tallner et al. (2016) used avatars to promote exercispefgple withMS, and a systematic review of
mental health games on the market listed avatars and their contextual narcativesrtost prevalent
gamification tebinique used (Lau, Smit, Fleming, & Riper, 2017). Despite the social benefits of anonymous
P2P, anonymity discourages lotegm relationships (Dunn & Guadagno, 2012). However, avatars and
handles can provide linked ananigy to encourage building relatioriph between anonymous people
(Dunn & Guadagno, 2012). Avatar identification can also encourage continual participation in programs
by fostering intrinsic motivation (Birk & Mandryk, 2018). Thus, avatars could incre2aBeeRgagement
with mental health isss with anonymity without sacrificing connection. Prosocial avatar design is
described in sectio®.7.3 The helpful stereotype

2.6.2 Perceivedagency

Morris et al.(2015) used huran participants and trained human volunteers to shataviourand
experiences oRPanoply Thus, when a cognitiveea p pr ai s al in response to ano
thought was sent, the sender would expect a of risk to online reputatinruiidesable response was
submitted. This perceived risk would encourage more thoughtful submissions. Meanwhile, the receiver of

submissions may have emotional responses in knowing another person volunteered their time on their issue.

2.6.3 Agents vs aatars

Degite little reputational consequences of actions towards compaomérolled avatars, termedjents
there is research describing how agents can elicit responses like-bontanlled avatars, generalized to

avatarsin this section of the paperpim persas who are aware they are interacting with agents.

Kothgassner et al. (2017) studied the differences between how humans exhibited phesasimiur
after being socially excluded or included by either an agent versus an avatar in aedtitya{VR) bdl
game (Kothgassner et al., 2017) based on how close they chose to sit in a waiting room to a confederate,
and how quickly or not they would retrieve a pencil dropped by the experimenter (Kothgassner et al., 2017).
Excluded participants were legsosocidwhen compared to participants who were included, regardless of
agent or avatar group (Kothgassner et al., 2017). However, participants excluded by avatars were
significantly slower in the peretrieval task than those in the agent group (Kothigaset b, 2017).
Kothgassner et al. (2017) explains that being excluded by an agent can be reasoned by participants as a

result of a computer error, whereas being excluded by an avatar cannot be. Thus, despite immediate effects
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of reluctance to help thexperimeter, after using some time to reason, the participant would choose to
help the researcher, whereas no time delay used to reason is needed by those who were included. There was
no difference between the groups included by the avatar or agengésstier teal., 2017).

The findings of Kothgassner et §2017) contradict a metanalysis on perceived avatar agency on
persuading social interaction by Fox et al. in 2015, which determined that agents, were less persuasive than
avatars when it comes $ocial irfluence (Fox et al., 2015). Fox et @015)explains that avatars are more

inviting to the player to interact with due to the perceived agency of the entity.

Designing for avatar agency is implicative in healthcare designs, specifically iesdepr dagnosis

applications and Fox et al . (2015) suggest t hat
persuasive contexts to maximize the potential for
sophisticated, design choices to prese human e s s such as introducing i
interruptionsd and avoiding perfectly scripted re

applications (Fox et al., 2015). Hybridization where humans and computer algorithms are dambine
improve social influence while minimizing costs in areas where computer algorithms are enough may be

effective and is presented as an area of future study (Fox et al, N6 et al., 2018

Although both avatars and agents may elicit similar tenal responses (Kothgassner et al., 2017),
agents may not directly persuade prosoo&iavious as strongly as avatars due to their lower perceived
agencies (Fox et al., 2015). Players may reason that interactions with a human have more meaning and

impact than nteractions with a computer (Kothgassner et al., 2017).

However, the undereporting of aesthetics is recognized as a limitation of avatar studies by Fox et al.
(2015). This includes factors like art style, screen resolution, and avatar moyEment &, 2015), but

given the near infinite possibilities of design, it is a complex issue, which we expGtiapter 4: Research

through designSerious game designers may use avatars to visually idplatygrswith arbitrary creative
freedom, but research has shown that perceived meaning through avatars can influence attitudes and
behavious of aplayer (Yee & Bailenson, 2007), thus thoughtful avatar choices can enhance desired

behavious in a serious game.

2.7 The Proteus Effect

In studies of selfepresentation, players have taken on stereotyped traits of avatars they use in virtual
spaces, even if the traits are not true to their offline selves due Rydteus Effec{Lin & Wang, 2014;
Kasunic & Kaufman, 2017)This phenomeno has been named tleoteus Effectby Yee& Bailenson
(2007)alluding to the shapehanging abilities of the Greek god Proteus in mythology, following his studies
in Massive Multiplayer Online RoiPlaying Games (MMORPGsptudies regardinghe Proteus Hect
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have been explored in areas ranging from ggvies & Bailenson, 207) and social medi@/atamanescu
& Cicei, 2014) to mentalhealth programéNrzesien et al., 2015)

Yee & Bailensor{2007)first supported th@roteus Effecby showingthat players sing more attractive
avatars would socialize more intimately with confederates post play, and then deradtisatapersons
playing taller avatard as greater height is a stereotyped physical trait of confident pérsoegotiated
more aggrssively in a pstplay offline task.

Despite numerous studies documentingRhateus Effectthere is no one agreed upon mechanism and
studies have all proposed their own theoretical explanations (Pefia, 2011). Sherrick et al. (2014) explains
that Self Peception Theey ( SPT) expl ains that for a playerds a:
behaviour the player must believe in stereotypes associated with the avatar (Sherrick et al., 2014).
However, if theProteus Effeco c c ur s wi t h baligf in & dtreotye] itanayebe dus to priming
effects and not selberception, as the player would be automatically acting on media trends based in

memory, and not the beliefs and meanings behind their actions (Pefia, 2011; Sherrick et al., 2014).

This Proteus Effectvas also studied iRacebookcommunities with survepased results showing that
choice of profile pictures shaped onlibehavious and then offlindbehaviour(Vatamanescu & Cicei,
2014). In alignment with observational learning, observinghoe r s 6 k pgradile @ichuie @hoices also
influencsoneés future profile picture choice to repl:.i
Yuan, 2015). Therefore, through collaborative learning of online communities afuatews Effecof
selfrepresentatio, positivebehaviout oul d al so be pemremasantdtiords. by ot her s é

2.7.1 Player characteristics

Bian et al.(2015)further found individual factors such as shyness and perceived avatar attractiveness to
mediate avatar identificah for theProteus EffectHigh-shy groups were less receptive to stereotype cues
than lowshy groups, and attractive avatars used by persons with high shyness can motivate higher
identification and higher engagement (Bian et al., 2015). The latterdirgloonsistnt with a games study
by Andrew Przybylski which found that when a pl ay
(an attractive representation), there is higher motivation for play, especially when their game self is unlike
how they seeltemselves offline (Prybylski et al., 2011). However, gender was not controlled for in Bian et
al .6s study (Bian et al ., 2015).

Gender stereotypes have been evidenced to carry through Pnatesis Effegtwhere female players
using male avata score béer on posplay math tests (Yee & Bailenson, 2007), and a later study has
shown that males who play female avatars assist their teammates more in the computEvgapuest ,

andWorld of WarcraffWoW)(Yee, Ducheneaut, Yao, & Nelson, 201Cjfeated cotexts such as igame
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narratives are important to establish understanding of the world, and stereotypes need to remain
contextually relevant for theroteus Effecto occur.

2.7.2 Avatar characteristics

Avatars which resemble their playersnmental heah applications were shown to form greater avatar
identification (Wrzesien et al., 2015), which correlates with a stroRgeeus Effec{Yee & Bailenson,
2007). A study by Soutter and Hitche(®016) also shows that higher similarity predictéigher
identification, yet the evidence of similarity promoting identification goes against the idea bgt\ade
(2011) that acknowledging the stereotypes of a character will chaagaviour In Yeeet al6 $2011)
study, males with little physical sifarity to their female avatars still exhibitdghavious stereotyped to
women; one of supportive and healing roles in a fantasy genre. It could be that helping or prosocial
behavious were changed with thieroteus Effectvithout mediation by avatar idefitation.

Perceived trustworthiness can be based on traits such as face shape and eye size know as physiognomy
but expected stereotypes do not always carry over into the virtual §gang, Geigel, & Herbert, 2013
A study by Wang et al2013) showedthat not allphysiognomy from reality carried over to the virtual
space. For example, while wider faces were more trustworthy for photographed human faces, it was more
hostile inSecond Lif§Wang et al., 2013

2.7.3 The helpful stereotype

In an experimet by Yoon &ad Vargas(2014) participants who were playing as either a hero avatar
(Superman fromDC Comic$ or a villain avatar (Voldemort fronHarry Potte) showed altruistic
behavious stereotyped of their avatars. Those playing as Superman addecchoocdate thn hot
peppered to ot her pthosetplaying asa/aldemadit (Yoan & Vargass 201d). Yobra
and Vargag2014)suggest that the degree of immersion a game provides predicts obisenesibuy
concludi ng t h a tplayBre ch@seyhdilrown agadars, buat greating games with more heroic

avatars could encourage more prosdoédiaviour 0

What constitutes as helpitghaviourhowever, varies between avatar studies. In MMORPGs where a
Apartyo system e meong playergte slefeat ereemesp helplmehaviourcould be
providing skitb ased support to teammates, such as restori
combat. It is also important to consider possible asymmetries between players. For exaWiptl of
Warcrat Wow2 005, a player who is playing as a hunter
who is playing a priest, cafWwOWpedia, 2019)In other studies, helpinigehaviourcould be providing

gameplay advice to other players ire form of information, introductions to others, or even providing
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emotional consolidations to stressful events. Although Yoon and Vargas (2014) points to value of heroic
stereotypes for helping, it is unclear if it is appropriate for all forms of helping.

Familiarity of a stereotype must exist for tReoteus Effecto occur. Previous studies have focused on
heroic stereotype@’oon & Vargas, 2014; Yee et al., 201%Juch as height and attractiveness to improve
performance on activities which require sadhfidence, such as negotiation or test writipe &
Bailenson, 2007)However, there is minimal research onfmeteus Effector helpfulness, partly because
of different definitions of what is considered a helpful stereotype. For example, a doctdrneblie
stereotypically helpful for providing basketball advice, as a sports awachl not be helpful for giving

medical advice.

Currently no study investigates whether avatars influence providing information, advice, or emotional
support to others iasetting where that is the game objective. There is no definitive stereotype for emotional

P2Psupport, but there are visual attributes which imply an avatar is more likely to provide help than others.

2.7.3.1 A helpful avatar

Visual andcontextual fact@ can af fect a playeroés desirability
t he avatar 6s (Banksh Bowman A0l6ypahism(Eaxet al., 2015)similarity to self(Van
der Land Schouten, Feldberg, Huysman, van den HdbfBartet, 2014) similarity to others(Pefa
Hancock, &Merola,2009) and gender and role stereotyif¥se et al., 2011)explained in this section
These factors arfound for both the avatar controlled by the player as well as avatars of NPCs or other

players.

2.7.3.2 Anthropomorphism

Anthropomorphism is when human traits are given teimaman entities and the more anthropomorphic
an avatar is, the more social influence it holds (Fox et al., 2015). For example, when animals are given
humanlike behavburs such as speh, personality, or gait. Anthropomorphic avatars are also more credible

and competent (Banks & Bowman, 2016), appearing more helpful and useful to others.

2.7.3.3Realism

Realism is different from anthropomorphism as it refers to the fidelity of theraaathnot necessarily
human like qualities. If an avatar was a detailed render of a fir tree, it would be high in realism but not high
in anthropomorphism. Although avataalism increases avatar identification when similar to the player
(Van Der Land, Q14), leading to higher social interaction with othergame, a mismatch of realism and
anthropomorphism can be creepy and unsettling (Fox et al., 2015). When a \pseséméation is too

human but is not human it can end up in the fAunca
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2.7.3.4Similarity

Avatar similarity influences avatar interaction, with studies showing that a player is more likely to be
prosocial towards entities physically like the tavahey are using. In a 2014 study by \den Land et al.
(2014), teams with simifeavatars collaborated more efficiently in a chatrdmmsed murder mystery game
to determine the culprit and win tigame.This phenomenon was seen in an earlier studydafet al.
(2009) with theProteus EffectPlayers with avatars in black cloaks wibabllaborate more with others in
black cloaks to sentence a criminal i®t&ar Warg(1977) game with less merciful sentences than players
using avatars cloaked in whiteotNonly were participants collaborative with others whom shared physical
similarities, but they also exhibited traits stereotyped of their physical form (black being evil, white being
good in theStar Warsuniverse)(van der Land et al., 2014Avatars albw individuals to visually convey
social identities and identify with others seethwgimilar social identities.

Although it is more likely for a player to socially interact with other physically similar avatars, it is not
always the case for all attrites and interactions. Avatars of the same gender were not more likely to help
the sane gender in MMORPGs, with men more likely to help women, and women significantly more likely
to help men (Lehdonvirta et al., 2011). It is suggested that men subsdhbeh&roic stereotype of giving
help to women seen as inferior, while women feelribed to overcompensate by helping men to obtain
respect in malelominated game environments (Lehdonvirta et al., 2011).

2.7.3.5Gender

A well-researched topic is the impax avatar gender in games, especially when it concerns interacting
with other avad r s . However, there are |l imited studies wh
influence on prosocidlehavious and only two which report on-game emotional sygort in the context

of theProteus EffectThere are contradicting findings recodnizneeds for further research in the area.

Yee et al. (2011) found that the expectation of women being more helpful than men existed in gameplay.
When men used female aaeg, they showed more assistance to their teammates\iidiie Assistance
howeverva s measured by the frequency of performing a
frequency of providing advice, information, or emotional support to otheergaxt the time of the study,
only four of the nine classes in WoW could perforra tiealing skill. Priests, a class centered around
healing, is the only class with a female avatar majority (55.7%) in WoW (Realm Pop, 2015). It is unclear
whether this is de to female stereotypes for roleplaying, or player preference of the femalepriestt ar 6 s
artwork over the mal e pr i eBigu&y.Wdneonsidpringasingdectsr wi t h t
avatar studies, it is important to recognize otheeetspof the game worlésgender choice would not be
the sole contributor in Yee atl (2@1%)findings that higher healing frequency is correlated with female

avatars, it could also be artwork or animation preference.
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Figure 5. Male and female priests in WoW (2008) wearing the same garment item yield artisti
differences. (Blizzard Entertainment, 2008).

Another study was conducted by Sherrick et al. in 2014 to determine mechanisms beFRiratethe
Effectby comparing SPT wit priming effects using avatar gender as afaetor control (Sherrick et al.,

2014, introduced irR.7 TheProteus EffectParticipants used either a male or female avatar in an interactive

narrative game asdetective interrogating a suspect (Sherrick et al., 2014). Stereotypically masculine and
feminine choices were presented for actions in the narrative, with friendly or merciful choices coded as
feminine bySherrick et al. (2014)ased on the stereotypettha i Wo men ar e mor e sympath

soot he feelings. o

Going against the expected ooines,players usingfemale avatars andéhdividuals with higher
stereotypical gender beliefs selected less femip@mavious (Sherrick et al., 2014). Sherrickadt(2014)
explains that this may be due to players consciously rejecting stereotypiaaliyinie traits and
overcompensating by choosing masculine options. There was no response time reported for players to select
their options i n cBlideallawitimé fiors cogaitives dppraisav las supgested by
Kothgassner et al2017) of playes rethinking their decisions beyond immediate influences by avatar

appearances (Kothgassner et al., 2017).

I n critici s m(2014)st8dybased ond-k e (201&)cono@rs of unreported aesthetic
traits of avatars between studidserewere differences between the male and female avatars Sherrick et
al. (2014) used beyond gendeFigure 6. In-house lab members pointed out thzs female avatami

comparison to the male has disheveled hair, dullersiiour, and arched eyebrows forample, which
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may infer stereotypes of an aggressive individual (Wang et al., 2013). Although there is a similar facial
width to height ratio and features of sameesbetween the male and female avatars, face ratios can
influence trustworthiness or aggre®ness differently based on gender and should have been reported
(Wang et al., 2013). Thus, gendeaynotbe interpreted as the only instrumental variable ii\his study.

Figure6.Av at ar s fr om Sh e hereffectlof awatiar gantler dn slecisian making iroam  t
interactive narrative. (Sherrick et al., 2014)

A 2011 study by Lehdonvirta et §2011)involved more aesthetically diverse male and female avatars
in a commercial Japanese MMORRP&gure 7) outside ofhe | ab sett i n@20ld)reSdter r i ck
both contradicted and supported Lehdonwittald €011)findings, which found female avatars provided
more help, but the help they provided was coded as masculine, such as providing help in the form of
materials,labour, and information, instead of emotional support. Emotional or psychological support was
a feminine form of helping determined by authors through gender role theory and was equally given by

both male and female avatars in their study (Lekitanet al., 2011).

Figure 7. Male and female avatars in similar dress fidncharted Waters Online (UWO#, Japanese
massively multiplayer online game launched in 2005 and publish&ddio Koei Games
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Lehdonvirta et al(2011) wasalso unable to match player gender to player avatar gender as they used
amalgamated thirgarty data spplied by Uncharted Waters OnlindUWO), a Japanese massively
multiplayer online game launched in 2005 and publishe@dmyno Koei Game&oughly lalf the avatars
used in UWO were female, yet only 13% of players reported to be w@irebdonvirta et al., @11)
Considering that some women may choose male avatars, most female avatars were determined to be
controlled by men. Thus Lehdonvirta ethaf2011) findings are in line with Yee et @l§011) findings
that males using female avatar offer more helpeammates, beyond-game healing abilities but with

interpersonal interactions between players as well.

Female avatars wemreasoned asot mordikely to provide more emotional support as observed because
men playing these avatars may subscribe taorthes cul i ne st ereotypes of hel pi
of material andabourto compensate for their masculinity while using a female ayiaéddonvirta et al.,
2011).This compensation goes against pteyeravatar identificatiorcorrelated withiThe Proteus Effect
but is explained tshwapygdgmgfstirnatMMORP Gse n deehrer e me n
avatars may obtain certain advantageasocial treatment given to women in a nddeninated space
(Hussain & Giriffiths, 2008)This explanation is in line with Kothgassner et al. (2017) who explains

cognitive reasoning can overcome avadluence with time.

Bot h Sherr i candlLehdonarth et abs0(112 ddudlids )iffer in setting (lab setting versus
in a field settng), in the way helping is measured (gelported multiple choice versus observed helping
action), and in camera perspectives of the avatars (animated head ismussfukk body over the shoulder
view). Lehdonvirta et al. (2011) also does not reporthendid players give NPCs, while Sherrick et al.
(2014)only measures help given to NPCs.

Although gender roles were found to yield differences througRPtbieus Eect, such as male avatars
improving math skills (Yee & Bailenson, 2007), and female asabaproving assistance given to
teammates (Yee et al., 2011), the strength of gender stereotypes on influsri@n@us varies on the
type ofbehavious influened and the state of the world at the time of study. In the case of providing
emotional supgrt, both Sherrick et al. (2014) and Lehdonvirta et al. (2011) ran studies which showed that
the gender role of females being more caring than males did not teamsf@male avatars being more

emotionally supportive in games.

Given inconsistencies oeathetics, interfaces, and what is constituted as prosocial hbkdnagiourin
studies, there is no generalizable conclusion on whether the factor of gendéystsredluence prosocial

playerbehaviourin all virtual spaces. However, both Sherriclaket(2014), Lehdonvirta et al. (2011), and
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Yee et al. (2011) recognized the value of exploring avatar designs, including gender, in hEalh or
applications wheréhe goal of the application is prosocial interactiamsfutureareas of research

2.8 Summary and implications

Research into serious games, iCBT, and crowdsourcing techniques is needed to impteffectiost
mental health treatments. Although promggithere is uncertainty on what elements of gameful design are
appropriate to facilitatergagement in mental health P2P networks. Narratives and avatars have been
supported to provide the experiences to motivate attitudebahdviourchanges in seriougames.
Specifically, theProteus Effecthas been documented to persuade changes in plegfigstive of
stereotypical traits of avatars based on experience. Understanding whether strategic avatar design can
persuade emotional support in players can peuisign guidelines for mental health applications.

Current P2P support groups have alserbcriticized for excluding NSUs, leading to ftaeansferrable
skills for daily life, and forming cultures of bias. This study narrows that gap in knowledge uaiivagl
whether avatar based serious game techniques can improve engagement and motiwvaepGidipate
in P2P networks traditionally targeted to SUs. Specifically, we will assefydheus Effeédi s st rengt h
increasing the prosociblehaviourof giving emotional support others when players use a premade avatar
bearing stereotyped helpiyualities against a control with stereotypically unhelpful qualities. We focus on
gendeed stereotypesgiven controversial information from limited studies on thiee avatar gender
influences likeliness to provide emotional support when framed in @usegame for mental healthut

recognize gender cannot be isolated as a single factor in avatar.studies
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Chapter 3: Rationale

In this chapter, the motivations apdtential contributions behind this research study is described, for

academia, industrynd public health.

3.1 Scholarlyimplications

In designing, developing, amyaluatinga serious game using elements of narratives and avatans
the ELM, and aresearch through desigipproachwe e x t e n d €2015)Mark of mesging CBT
with P2P sipport and further Yeand Ba i | e nveork andreProtedstEGectpur study evaluates
opportunities for avatar designs to foster prosocial engagement andeatthange for emotional peer
support. Also, results could further suppasing seriougiames as peripheral cues in EleM to predict
attitudechange through observation in the space of mental health technologies.

There are studies exploring the betsefif using avatars in mental health applications to teach emotional
management for thoseaeiving help (Wrzesien et al., 2015), but there are limited studies looking at the
effects of avatars in mental health applications for persuading emotional suppoothers (Lehdonvirta
etal., 2011). Other existiiRyoteus Effecstudies linking avair factors and other forms of prosocial support
measur ed p a-reportadichowieen ih dames reneré observational studies in MMORPGs where
helping othersd not required for gameplay. There is no study directly measurifyabeus Effector peer
emotional support in mental health applications.

3.2 Appliedimplications

Results from our study can guide the development of mental health services for gegditemore cost
effectively. Identifying novel ways to involve NSUs in mental heatttnmunities can also improve efforts
for mental health awareness and prevention by normalizindéhaviourof P2P support in organic
settings. Using serious games to atiderse people to mental health communities can also improve
transferability of idas shared to day to day life, avoiding the bubble culture formed by communities solely

made of SUs.

Our study can also offémsights for solutionto improveiCBT uptake ly consumers, facilitating attitude
change through gameful design. Although clinisiand mental health professionals recognize the potential
of gamified mental healthpplicationsthere are concerns on the specifics and requirements to successfully
applyit in practice (Hopia & Raitio, 2016). Findings codideexisting cCBT platformsr bring novel
industry solutions to market. Game developers with a social agentthuse oudesign recommendations
to improve prosocial player interaction within theioducts to form strong likeable communities. As

suggested by Yoon and Vagr@®14, understandinpehavious inspired by avatars in games could also
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persuade designers to use characters of a thoughtfulstereotype in ganseto persuade desired player

behaviour

Design recommendations cowdtsobe scaledo other public health iniatives to change the perception
of and attitude towards effective treatments betavious viewed to be inferior to costly counterparts
beyond cCBT oP2Psupport, suchsaprescribed exercise for pain relief instead of drug solutions. The
effective P2P dsign elements could be applied to other health problems which benefit from open social
support beyond mental health issues such as physical health problems like chigoni da pain
management, and other prosodiahaviourlike forming environmentallyconscious habits and refugee
support.Due to our focus on gendst stereotypes and helpingehaviouy findings may also inspire
guestions in design on whether the steneetghould be accepted as relevant or be reconsidered due to
gender equity concerns.

3.3 Researchguestions

My research questions are:

RQ1: Would avatars which appear helpfulotivate higher engagementhelping?

RQ2: Would avatars which appear helpful imove attitudes towards helpihg

We are also interested in determiningdiators and confounders to observed differences between avatar
groups, in understanding the Proteus Effect.

3.4 Summary

We approach the problem through research through design tmahetehe feasibility of using games to
motivate P2P support for mentabalth, with a focus on avatar design and their ability to persuade more
helpful behavious through theProteus Effect Expected contributions this thesisis to produce an
exemplamrtifact and from its evaluatioidentify challenges andievelopconsterationgranslatable to real
world design practice$or persuasive avatalesignand the user of serious gamies mental health

applications and beyond.

Chapter 4: Research through @sign

Research through design involves designing and developing &actatt fulfil research objectives,
especially when deriving knowledge from undenstrained problems in complex systems (Zimmerman
et al., 2007). Developing an artifact by bridging design, science, and engineering for a specific use case,
time, andaudience can give insights into problems in a constantly changing landscape where repeatability

or falsifiability of traditional research cannot be met. This is effective in the figitlCb and gaming, as
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technology trends to constantly evolve, but als@ublic health where needs and conditions fluctuate.
When unknown variables outnumber the controll abl e

more valuable than prioritiag the universal and generalizable (Stolterman, 2008).

Recent pushesipublic health to switch from a diseasentric approach to a holistic one by the WHO
(Pourbohloul & Kieny, 2011)arein line with the principles of research through design. Groethefedl.
(2018) notes value in considering all possibilitiesanglesas fiheal th i s i ncreasingl
merely as the absence of disease, but as the ability of patientsto adaptaralsei ge . 6 Ther e ar e
in healthcaickettéertaed e @Gwntradi ct ichamging nedds and act |,
it is important for researchers to accept design complexity as a practical problem faced by industry designers
(Stolterman, 2008), and public health professionals. This isiedigdcue in the context of mental health,
as explained by Mead et al. (2001) where it should not be defined by disease, but it is an ongoing experience
for all people, regardless of mental iliness status.

The drawbacks of traditional research are ecied Fox et al . (2015) on avat
nearly infinite possibilities in creating avatars across platforms, it is difficult to accurately replicate a study
that only offers vague descri pti on tricasiacvhriablesn 6a ma
studies can be a wicked problem in its own, due to the infinite changing meanings and trends behind design
and variations in art stylesdlor, shape, line, etc.). Although a problem, Fox et al. (2015) proposes that
i Wi t hi n onp,uidnhdr descaiftions, figures, or links to online content can help resolve thig issue
Detail in design is documented in this paper to satisfy research, nkeesi©ur iterative design notes are

documented iMppendix A

For this studywe designed a computer game for miglentifying individualsfrequenting campuses of
postsecondary institutions, either as students or employees, to encourage peer lseip@adurto
problems of their student peers. Groelteét al. (2018) identified seeking collaboration with -ersgrs to
be an area of difficulty in research through design in healthcare, especially in pursuit of iterative design.
Due to the demographics of ourliouse lab members beitige our target demgraphig iterative design
was involved in the development of our game, which is nakhedynne a feminized reference to the

assistive wizard Merlin in theegend of King Arthur

Techniques applied were chosen specifically to motivate or improve thiy abilhe player to process
the P2P CBT messaging within the ELMgure 8shows gamification techniques used as peripheral cues
in the ELM grouped into motivation categories identified by ,Yl@echeneau® Nelson (2006), and
techniques for ability were guped as categories 1) Facilitate Mastery, to give access to learning CBT, and

2) Protection, to reduce barriers from potential embarrassment or loss.
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Proteus Effect
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Figure 8. Gamemechanics for game goals integrated as peripheral cueghtBLM. The Proteus
Effect influences social game goals as-sgfffresentation relative to others could guide social behaviour
(Glanz et al., 2015).

Consequential elements such as branching plots and strategy were considered, but any game change
based orthe performance of the players would require true P2P interaction to validate whether player
responses were of merit or quality. There was an ethical concern expresseOffigelef ResearclhEthics
(ORE) at the University of Waterloof misleading partipants into believing their efforts were of low
quality. This approach could be considered in future studies with mental health professional cooperation,

like in Panoply (Morris, 2015).

4.1 Ethical considerations

Merlynne was developed using existing gelthes for ethical considerations for mental health

applications. It was important to recognize +&akld constraints for ethical design in this research through

design approach.

Taken from the Universal Declaration of Ethical Principles for Psychologist® are four main points

Andersson et al2014)in iCBT: Clinical Guidelineshad pointed out concerns when designing unguided

iCBT in compliance for these guidelines:
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1) Respect for Dignitylhis includes, informed consent, as well as respedhéividualswho drop out.
It is difficult to gaugefinformed conselitin cCBT, individualsmay disregard disclaimers in electronic
mediums (Andersson, 2014). Poor comprehension of disclaimers may cause persons who require
professional help to neglect seekingnilieu of unsuitable unguided help, especially if there is a negative
experience with the cCBMerlynneopens with clear statements that it is not a substitute for peer support

training or needed therapeutic support in concise language whittdihielud must read to advance.

2) Competent caring of welieing of personsOpen, unguided iCBT cannot urgently handle crisis
situations, thus access to crisis services is necessary in the design. Merlynne lists regional angidanada

hotlines on every sceaof the game.

3) Integrity and 4) Professional anstientific responsibilities to societythe program should be
presented as a complement and not a replacement to F2F guided methods at the current time. As our study

concerns peer support giving and reseiving, we offer no therapeutic claims for participants.

There are additional ethical considerations brought up by the academic community (Andersson, 2014)
regarding visual display and wording used in health applications, as inappropriate pushionsfiegp
icons, and app names which show personal health data or suggest stigmatized health content. It may be a
breach of privacy if an unintendeddividual sees the unopened app on then d i vsideligeaand
perceives that the user is struggling witental health illness when they were unaware. It is important for
thei ndi vpduabhaéy for the game to not Ol ookd I|ike a
closed room with no spectators, our game avoided any icons or titles suggestiscaihewdthrelated
application to reflect design constraints outside the lab.

4.2 Narrative construction

Narratives are also vehicles to attitude change
& Haddock, 2012). In previous research by Kathaler et al. (2007), a theme or story is a commonly used
game feature in unguided iCBT. However, there is a concern of using inappropriate theme elements which
may trivialize thep | a ymeemtad lsealth issues (Lau, Smit, Fleming, & Riper, 2017). We clbassetthe
common medieval fantasy theme used in gamified mental health appliqagof8PARX, SupedBette,
yet we steer clear of violence, death, or religious imagery in compliatitéhe OREat the University of

Waterloo where the study was running

Merlynnef ol | ows a fAherods journeyo narrati verdofa t ool
the Rings Star Wars andDon Quixotefeaturing a central character called to a challenge, overcoming
obstacles, then bringing back knowledge to lo#fiers Appendix Boresents the way our narrative matches
with the herods nar tyafthe stos foimola funtber supports ideatifidateomfor the a r |
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Proteus Effecthrough strengthening familiar seéatypes. In our narrative, the player helps NPCs afflicted
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4.3 Designing theavatar
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To test theProteus Effectwe designed two player avatars toresgnt two conditions: 1) the helpful

condition, and 2) the unhelpful condition. NPCs were also designed to contrast the player avatars to eith
di

encour age

Wi

th exi

st

or

ng

scour age

iterature

and

prosoci al [

an

nteracti

on.

Aunhel pful o

avat

NPC avatars which invite social inteten for both groups. This section describes the aesthetic decisions

made for the avatar designs.

Player avatarsesemble familiar stereotypes to allow for identificati@u¢henaut, Yee, & Wadley

2009) |
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of attractiveness predicted higheroteus Effecstrength in ¥e & Bailensor® $2007) study, thus our

design did not stray from conventional ideas of beauty even in the fantasy context, such as retaining a

humanoid figure, free of deformitie¥¢e & Bailenson, 2007 Although highfidelity renders of avatars

with high physical similarity to players yield greater playeatar identification, due to current resource

constraints we opted for relatedness tigltoreduction instead of similarity. As explained by comic artist

and theorist Scott McCloud in his bodlnderstading Comics(Figure 9), using images with reduced

features can invoke relatedness among more viewers than detailed faces (McCloud, 1993).

THE ABILITY OF
CARTOONS TO FOCUS'
OUR ATTENTION ON
AN IDEA IS, I THINK,
AN IMPORTANT PART
OF THEIR SPECIAL
POWER, BOTH IN COMICS
AND IN DRAWING
GENERALLY.

DO

ANOTHER 1S THE
LINIVERSALITY OF CARTOON
IMAGERY. THE MORE CARTOONY A
FACE 1S, FOR INSTANCE, THE MORE
PEOPLE IT COULD BE SAID TO
DESCRIBE.

THUS, WHEN You

LOOK AT A PHOTO OR

REALISTIC DRAWING
OF A FACE--

--YOU SEE IT
AS THE FACE
OF ANOTHNER.

BUT WHEN YOU
ENTER THE WORLD
OF THE CAR 700N --

=-YOU SEE
YOURSELE

Figure 9. FromUnderstanding Comidsy Scott McCloud. Cartoon imagery allows for univeitgaif

representation.
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A second reason we chose to avoid highly realis
realistic computegenerated humans give unsettling feelings (Fox et al., 2015). We usduit sty pixel
art from the 80s, whichont i nue to be seen in modern games, es|
such as the Canadian ga@elestg2018) , or tactical RPGd dapan, such as tire Emblem: Awakening
series Figurel0).

| can't breathe.

Figure 10. CelesteaCanadian indie game, aitre Emblem: Awakening commercial Japanese RPG
share similar dialogue layouts.

4.3.1 The helpful avatar

Wedrewm t he st erwomangepce whi ¢hei § in | ine with curre
players offer andeguest assistance more frequently when playing with a female avatar (Yee & Nelson,
2011). Emotional or psychological support was a feminorenfof helping through gender role theory
(Lehdonvirta et al., 2011). Consistent with fantasy genres, she wasedeagcanagic userwhich are
commonly shown as wise, calm, and intelligent, while also traditionally placed in a supportive role in
fantasyrole-playing games like iDungeons & Dragonby Wizards of the Coast, a lottigne publisher of
roleplaying gamem the tabletop gaming industry (Gillespie & Crouse, 2012).

Through feedback from our iterative design phase bliouse experts, wizards were a term not
understood to be supportive basWoW \Vietinstead uséddhama ge de .
ficlericd0 t o describe the character, to make direct ref
given red hair due to artistic preferences, but during iterative design, red hair was mentioned to convey a
rebellious and aggressive steggae, which did not fit the supportive archetype we were aiming for. The
avatards hair was |lightened to a blonde in |ine
recent games such &verwatchand Final Fantasy X\ Despite supportive image the avatar was
described as a hero in the narrative context to further encourage prbsbealouras suggested by Yoon
and Vargas (2014)We refer to the avatar &LERIC in this thesis due to its design intentionst bu

participants asa i h, e@réb®ve religious associations after discussion withomse HCI researchers.
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