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Abstract

This study attempt® reveal theoretical mechanisioy which interactivity features on
an antismoking websitéenfluencei n d i v atitudes ksl belief®wardant-smoking
messges on the sitelnteractivity is operationalized as modality interactivitg., thedegree to
which users contrahe medium) and message interactivifye., thedegree to whiclthe
messages from thmedum arecontingentuponu s e r s)0Threentypes Df user engagement
imagery engagemerthg ease withwhich participantganpicture the effects of smoking in their
mind), cognitive engagemenhg degre¢o which participantengagen message elaboratijn
and emotional engagemetité¢ degree diearand arousahat participants feel while browsing
the sitg - are suggested &y mechanisis by which interactivitynfluences persuasion

A 3 (Message interactivity: igh vs. Medium vs. LowX 2 (Modality Interactivity:
Slider vs. Controljully factoriallab experimentwasperformedo testthe persuasive effects of
interactivityonthe stimulus websitéN = 167) Results showed thatodality interactivity led to
more positive interface assessment and greater cognitive absorption. Theséctweesin turn,
contributed to more favorable attitudes toward the website and even toward tra@kitig
messages. Mod#f interactivity also enhanced the feeling of presence and imagery engagement,
which in turn, resulted in more favorable attitudes toward thesamtking messagesd a
perception obmoking as a less attractive behavis.for emotional egagement, maality
interactivity caused greater fear appeal, especially when there was no message interactivity on
the websiteThe presence ahodality interactivitytended taeduce the amount of message
related thoughts after browsing. In contrast, message intetaethhanced message elaboration
for participants, especially those with low involvement in the message Tty@oretical and

practical implications of these findings are discussed.
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INTRODUCTION

Interactivity is perhaps the most distinguishable feature of modern media technology.
Interactivefeatures allow users to take a number of actions instead of passively receiving
information from a medium. Usecan swipe, zoom, and mouse over content on an interactive
website, and click through several layers of hyperlinks to open hidden caxgehe term itself
implies, interactivity rests on the notion of active users who can control media content and
interface. To media effects researchers, interactivéguires a completely new angle to study
the inteaction betweenusersand mediah e per specti ve that account
capability to change both the content éimeifform of mediatednessage

Persuasiomand health communicatiditerature ha been focusg on message features
such asrgument qualitye.g. Petty & acioppo, 1984and message sensation valeg(
Palmgreen, Donohew, Lorch, Rogus, Helm, & Grant, 18@dfljcanchange s er s 6 at t i t ud e
behaviorsOn the other side, structural features such as scene changes on TV (Lang, 2000) and
usability andaesthetics of webpagEdgg, Marshall, Laraki, Osipovich, Varma, Fang et al., 2001;
Sutcliffe, 2002) and even the type of medium (i.e. Web, television, radio, print,(e&ny,
2006)also have been discussed as an important facthratageattitudes toward messagd/ith
the arrival of digital media, however, there is a growing realizatiorthkatteractivity afforded
by themedum canalsohave gpersuasive appeébundar, 2008)Going beyond the given, fixed
format of messages delivered by media, digital media users are actively involved in accessing
information in a variety of waydy swiping an zooming images, and making decisions about
which parts of the message to read by clicking different hyperlinks and buttons. If the user is

navigating their way through various paths of a website, the way they interact with the content



could change the ay they are influenced by the messages delivered by the website. In the
context of health communication, the same message may be more or less effective in changing
healthrelated outcomes depending on the interactivity of the medium via which the massage i
delivered.

Given that interactivity calls for heightened user activity, it is generally assumed that
interactivitycan create higher involvement in interacting with mé8iandar& Kim, 2005.
However, it is debatable wheththis heightened degree aker activitycan hold true for
engagement with content, and furth@hetherit caninfluencei ndi vi dual sé attitud
toward the contenBeveral theoretical approaches have been swghfstexamininghe ways
in whichinteractivity engagessersand createpsychological effects for individualgcluding a
curvilinear model of interactivity (Bucy, 2004he mediated moderation model of interactivity
(Bucy & Tao, 2007)a duatprocess model of interactivity effects (LiuShrum, 2009), anthe
model of interactivity effecten user engageme(&undar, 200) As Rafaeli (1998) suggested in
his seminal work on interactivity, it is importantdiearlydefine the concept of interactivity and
theorize the effects of interactivity independentbni the everchanging examples of
interactivity, gven that newer interfacesecontinuouslydeveloped and introduced

One of the most basic definitions of interactivity referslhoost any function that can
enable tweway communication between the user and sygeegn Bucy, 2004 Liu & Shrum,

2009) The next question whetherall the different interactive featuresiformly influence
psychology of usersr differentally affect the outcome depending on their own characteristics.
Giventhevastvariety ofoperationalizations and conceptualizations of interactiitiig difficult

to draw any firm conclusi@that can summarizerevious resultsWhen technology changes

rapidly according to the demand of users, it is harder to find a firm theoretical ground where the



term interactivity can be defined consistently throughout the diverse applic&iges. this the
concept of interactivity needs to be rigorously defibetbre discussings persuasive effects.
Theoutcome of interactivityinclude various aspects of user engagemdsers can
emotionally engage with the message as a resiterfcting with the interfacer they can also
cognitively engage with prossing and learning from the messathes are delivered by the
interface Another unique type of user engagement that can be created by interactiviyids a
visualizationof objecs o r p h e n o me n Rorinstance, g@ng a drtuah¢ameta on a
shoppingsite provides a realistexperiencef observing the actual objedthus,a
comprehensive model for theorizing persuasive effects of interactivity needs to incorporate these
various dimensions of user engagement
Perauasive message designers have suggested various message features that can induce
persuasive outcomes, such as fear appeal, argument quality, and message osvess,
such message features have often lbeeceptualized in terms of tieéfect of mesage
variations, rather than in ter ms Inotherwonds,iti nsi c
is still unclear what kind of featuseve have temployin order toinduce fear appeal or vivid
i magery i nFoudesgnirgg Persoasiveessages, it is critical to find a medium or
message feature that can be defined independentthyits expected effec{Sundar, Oh, Kang,
& Sreenivasam2013. If interactivity asatechnological attribute is shown to have persuasive
appeal by inducingurther user engagemeiitwill provide a useful set of rules of thumb for
health campaignand interface designers
This dissertation examisghepersuasive appeaf interactivityon an antismoking
website It proposes a theoretical model including two types of website interactivity eeel

types of engagementwo forms of interactivity (modality interactivity and message



interactivity), boththeoretically and practically meaningiula persuasion contg, will be
examinedlmagery engagement, cognitive engagement, and emotional engagéliieat
proposedand examineth order to explain the persuasive effeatenteractivity on individuadd

attitudes and beliefs toward asstnoking messages

LITERATUR E REVIEW

I nteractivity asMedium and M essagd-eatures

Interactivity has been defined as a construct having several elements wittviroitvay
communication (Liu &hrum, 2002)multi-media (Ahren, StromeGalley, and Neuman, 2000),
personalization (W2006), user control (Coyle &horson, 2001; McMillan & Hwang, 2002;
Steuer, 1992), responsiveness (Rafaeli, 1988)procal communication (Ha & James, 1998)
and synchronicity (Liu &Shrum, 200Zprevious definitions often do not distinguish the concept
of interactivity itself from its possible effects such as reciprocal communication; mestia
output, anduser contralHowever, when designing persuasive interfaces or persuasive messages,
this outcomebased definition cannot answer the question abouttbaesign interactive
websites in order to cregpersuasive outcomeshus,this dissertatiorfirst defines interactivity
as a technological feature of media, not the outcome produced by using the feature.

Anotherapproach to defing interactivity isto consideinteractivity as any type of
action possibilitieprovidedby thesystem (Jensen, 1998; LiuShrum, 2009; Lombard &
SnyderDutch, 2001). Howevesimply equating interactivity withction possibilitiestops short
of definingthe objectof user actionsThe object of user actions could include source of
information, a medium involved in the interaction, or a message that is delivered by the medium.

For instanceyuses can become the source of information by generating contents thraigh so



media. Users can control a medium or an interface by swiping, zooming, and dragging product
pictures on a shopping website. They can also control the message involved in the human
website interaction by clicking through layers of hyperlinkbus what precisely the user can
controlduring thecommunication process is an important defining feature

Three forms of interactivity explicated by Sundar (2007) sugbes¢ forms of
interactivity thatcan be central to delivering persuasion messd&gesed on three basic factors
in a communication process (i.e. medium, source, and message), interactivity can exist as a
medium feature, source feature, and message fedflg@ality interactivity(or Mediumbased
interactivity) refers to the variety obbls or modalities available on the interface for accessing
and interacting witlinformation. Traditionally, different modalities have referred to text,
graphics, audio, and videblodern multimedia interfaces offer usereater capacity for
interaction For instance, wth more developed interfacenpdalitiesinclude examples such as
sliders, drags, mouswevers and zoom features available on websitess, the more modalities
offered by the website, the greater its interactivitging the mouse to spavirtual camera and
to zoom in the details of it would be considered as having more capadityei@cting withthe
medium or the interface, thus as being higher in interactivity, compared to merely scrolling a
webpage with corresponding stapictures, as if in a magazine.

Different from modality interactivity, some forms of interactivity can go beyond being
bells and whistles on the interfaddessage interactivityefers to the degree to which the system
affords users to construct an idioskaitc message thredaly reciprocally communicating with

the systemln order to do this, the system has to be capable of accounting for previous messages

from users as well as those preceding them an



instance hyperlinks embedded on a website consi
previous inputs as well as those preceding them.

Indeed, dferent modality interactivity features and message interactivity features have
been widely usetbr desgninghealth campaigwebsites For instance, anrsmoking websites
provide layers of hyperlinks where users can click through to see the list of common triggers of
smoking. They also embed different modes of interaction such as a video clip aboutjfuitw to
smoking, a smoking costlculator, or a slideshow with images amxtgeabousmoking
outcomes. While previoysersuasion literature has mostly focused on message features to design
a successful intervention (e.g. EveretP&mgreen, 1995; Kang, Qaglla, & Fishbein, 2006),
interactive tools for persuading peoplgve been only recently highlighted by researchers. Thus,
formally testing the persuasive appeal of modality and message interactivity features would
reveal both theoretical implicatiof@r the role of technology in persuasiand practical

implications for designing more effective online interventitorshealth campans.

Interactivity and User Engagement

The traditional approado investigatingnteractivity effects orthe level ofengagement
is based on dugdrocessing the@ssuch as ELM Retty & Cacioppo, 1986)-or high
involvement individuals, interactivity has been found to enhance user engagement with content
by demanding user action, resulting in systematic processing t@nt¢hiu and Shrum, 2009).
On the other hand, for loimvolvement individuals, interactivity is said to induce heuristic
processing. For instance, the mere presence of interactivity can serve as a positive peripheral cue
such that users with low involvemigpositively evaluate the credibility of website without

further elaboration (Sundar, 2008).

st



However,ndi vi dual s6 psychol ogical states infl

beyond taking one of the two processing routes (i.e. central and heuinstagyt, the concept of
user engagement has tried to incorporate various dimensions of user experience with media
beyondthe dual routes of cognitive processing. User engagement, as a broader conces, refer
a psychological state where users are either cognitively or emotionally involved in a task at hand
(e.g. Bussell& Bilandzic, 2008; Chapman, Selvaraf@tWebster, 1999; Jacques, Preéce
Carey, 1995Strange & Leung, 1999As Green and Brock (200pinted out, the state where
users feel engaged with media content does not necessarily mean that tiiegydakeal route
of cognitive processing about the content.

Also, thetheoretical connection betweartaractivityanduser engagement is still
unarswered. Some scholars argue that interactivity leads to shallow processing and superficial

interactions with media content (e.g. Carr, 2010), whereas others claim that interactivity richly

u

operationalizes the ideal edlizedhwattctitaditienal mass di e nc e

media(e.g. Sundar, 2007T.he nteractivity effects model proposed by Sundar (2007) points out

that three forms of interactivity (i.e. modality interactivity, source interactivity, and message

interactivity) affectindividu@d s cogni ti on, attiibfluedotnguserand beha

engagement via different mechanisM#en interactivity affords a variety of ways accessing
content (i.e. mdality interactivity, it canenhance our ability to mentally map the contant

expandhgour Aperceptual Dbandwidtho and thereby

e

with consequences f or usand@rdentadgerneialMesdages t owar d

interactivity canmbue the sense of back and forth and intercondewteractioni.e., perceived
contingency. This user perception d¢aighten user engagement with the content, which then

leads to other cognitive, attitudinal and behavioral outcomes



To furtherelaborate the theoretical connection between interactwvidyuser engagement,
this papemnoticestwo limitationsin previous research: first, interactive features have been
operationalized as a peripheral feature, rather than playing a cential deleveringmessages.
Examples of interactive features usecdvertising studies are often limited to communication
or navigational tools, such as onhloentact form, site search tool, online bulletin board, or an
interface feature for adjusting information flow (e.g. Lynch & Ariely, 2000; Liu & Shrum, 2009),
which are not central to delivering the central persuasion messages related to the jmoduct.
order to be a central feature to deliver a persuasive message, interactive features should
significantly change the way users access the core message that the amissto deliver,
rather than merely add optional features to the site that can potentially increase the navigational
burden.

Second, the concept of user engagement has been narrowly defined which inhibits
scholars from constructing more comprehensive@hof interactivity effectsAdopting the
frame of dualprocess mods] moststudieshave focused orelaboratiori the degree tavhich
interactivity enables users to systematically process the messadguagr & Kim 2005; Liu
& Shrum, 2009Sicilia, Ruiz, and Munuera, 2005However, other aspects of user engagement
couldalsobeinfluenced by interactivityfor instancepanning and zooming tools in online
shopping websitesvith their ability to let users intuitively interact with the product, resad to
more cognitive absorption in the browsing tabhkis heightened engagement is conceptually
different from message elaboration. If elaboration is a process making connections between the
product information and what the user has heard about elsswherabsorbing experience of
interacting with a virtual product i s a proce

on processing the incoming information from the websitéth this in mind thisdissertation



proposeswo different type®f cognitive engagement as mediators for the persuasive effects of

message interactivity, as discussed in the following sections.

Explication of User Engagement
User engagement in traditional media has often been defined as a state where users are
cognitively and affectively focused on the unfolding of the storyline or narrative. With TV
content, viewers are said to be Ahookedo on t

program withfocusedattention (e.g. Cunningham, Hall, & Young, 2006). Engagenvéht

narrative in general has been defined as a st
the story and its themeso (Strange & Leung, 1
as Atransportationo, whlinwodelswera allsnersal sgstemssahdr u c t i

capacities become focused on events occurring in the narrative (e.g. B&isBadliedzic, 2008;
Green & Brock, 2000). Studies in narrative persuasion have indicated that engagement,
absorption, and transportation aescribing the same phenomenon in that each concept is the
degree to which a message recipient is cognitively and affectively engaged with the vicarious
experience of narratives (SlaterRibuner, 2002).

In the context ohumanrcomputer interactigrengag ment has been define
intrinsically motivated attraction to a multimedia system (Chapman, Selv&ajétbster,
1999; Jacques, Pree&eCarey, 1995, Webster & Ho, 1997). Jacque et al. (1995) mention that
users ar e 0enga g e mnédiawheh ihholdsdheicattentiornamcithey areu | t
attracted to it from their own desire. These authors argue that multimedia design should be
attractive enough to engage users, but should not be distracting for final learning outcomes to
occur (Jacques,Bece& Car ey, 1995). User engagement has

pl ayfulness which includes attention focus, ¢
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of multimedia features (Webster & kdsted 1997, p
similar attributes of user engagement, including aesthetic and sensory appeal, attention, interest,
awareness and positive affelct.sum user engagement indicates a psychological state of being
attended or attracted, usually from intrinsic curipsiward media content or system.

User engagement can be also defined as cognitive efforts oradjmplof rational
strategy. In education resealibrature cognitive engagemengfersto be the level of self
regulatory activity and use of meaningétlidy strategies to process class material (e.g. Greene
& Miller, 1996; Meece, Blumenfeld, & Hoyle, 1988), or to incorpmatof new knowledge
with pre-existing knowledge while completing learning tasks (Staa&liver, 1999). In this
conceptualizationengaged users are proactively setting a strategy to access the content and to
thoughtfully process itLikewise,Douglas and Hargadd@000)define emgagement with
hypertext fictionasr e ader sd attempts to di scoverheicongrue
pre-existing schemas based on the ability to make sense of the work as a wholas&hus,
engagement does not only refer to the state where users are emotionally engrossed by media, but
also the rational state of investing mental effort to processnimg informationwhich can be
similar with the concept of elaboration or systematic processing of media messages

Other conceptually similar terms, suchuser involvemerti.e. emotionally and
cognitively engaged way of enjoying media content) (Vorderer, 1992 eakiciKlimmt&
Vorderer, 2003 transportation(i.e., the degree to which a message recipient is cognitively and
affectively engaged with the vicarious expade of narratives) (Slater Rouner, 2002),
absorption(i.e., the degree to which people experience temporal dissociation, focused
immersion, heightened enjoyment, curiosity, and control over the computer interaction)

(Agarwal & Karahanna, 2000), anchmession(i.e., the degree to which people experience lack
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of awareness of time, loss of awareness of the real world, involvement and a sense of being in
the task environment) (Jennett, Cox, Cairns, Dhoparee&My&lton, 2006), have been used to
refer to tle same phenomenon. Acrossstbdifferent usage of terms, the common factors in
those definitions is the degree to which users become cognitively and affectively focused on the
interaction with media. Isummary cognitive engagemeandemotional engageméehave been
used as key features to desctibeintensty of user experience with media.

Another important facet of user engagenisimnagery engagemeni cognitive
psychology, visually imagined thingges ai d t o be power f ul enough tc
behaviors compared to the things from purely logical reasoning (Shepard, 1978). When it comes
to media effects, visual i magery constructed
been anndicator to show the degree to which useeseangaged in the stor(een & Brock,
2000). However, visual imagery does not function only in the context of textual media. New
media interfaces, with their broadened informational bandwidth, are capablesefidg more
vivid, realisticimages of objects to users. In this sense, imagery engagement induced by
interactive media needs to be consideredramportant facet of user engagement.

Oh, Bellur, and Sundar (2010) explicated the concept of user engagasia construct
that has four dimensions: physical interaction with interface, cognitive experiences, absorption,
and outreach through social netwdphysical interaction with interface and outreach through
social networkepresent behavioral dimensgaf user engagement whereas cognitive
experience and absorption refer to psychological dimensions of user engagement. In this
framework, definitions from previous research related to cognitive involvement in a mediated
experience can be equated whie stage calle@bsorption where the individual is consciously

involved in an interaction, and more specifically with the content of the interaction, with almost
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complete attentional focus in the activitljmagery engagement can be included as one aspect of
cognitive experience whi ch i s operationalized as fithe ex
preliminary information from the interface as well as the media content which is marked by an
activation of the user sod s ensminclde peeceptiomofi s ms . 0
visual features, sounds, motion, touch and novelty of inform@&tadhstimulus features of
Aperceptual interfaceso (Reeves and Nass, 200
channels.

In summary, three different specieseoigagemenimagery engagement, cognitive
engagement, and emotional engagement of usandhe identified as critical concepts that can
reflect the intensity of user experience with media. The next few sectionwoybse the
theoretical and operatiohdefinition of each

Imagery engagemerimagery engagemert defined as the degree to which rsse
construct vivid mental imagef objects in their mindh a mediated environmer®ne
precursoof imagery engagement can be the conceptegencePresence has been defined as a
sense of fAlamadiated ertvioenmegBiocca, h9921Jsselsteign, de Ridder,
Freeman, &Avons, 2000) Biocca (1992 attributes this phenomenon of presence to the
characteristic of our perceptionthe same peaption used to stimulate the automatic perceptual
processes in order to respond to the physical world creates the sense of being there when
technology can afford itn humanwebsite interaction contexts, tfeelingof presence isaid to
beheightened wén the website gives a sense of interacting withlieagtimuli. For instance,
panning and zooming inartual product in a commercial website would provide usesense

of manipulating a physical object in real world.
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When the websites providevide nough stimuli that can i nvol
resource to the extetitat the real world requires it when they process the real world
counterparts, the websites can creatte vivid i
Steuer (1992)vividness as formal or technological attribigeomprised ofensory depth and
breadth Sensory breadth refers to the number of sensory dimensions simultaneously presented,
and sensory depth refers to the resolution of each perceptual channel. For itst@ize,
carousel featurby whichusers can flip throughigtures on a websiteanappeako bothour
motion and visual systems, whereas static pictures appeat ¥esual system only. Likewis&,
3D-animation feature embedded on a website provides higkelution to describe the same
object compared to static 2D picturés. a result of it, more vivid representations from media
stimul i enhance user s6 abTherefdreyimdgery epgagemantr e o b j
can be measured by the degewhich media stimuli can evoke vivid pictures or visualizations
ofthe mediated bj ect s i n usersd mind.

Cognitive engagementognitive engagemers definedasthe degree to which users
have a focused attention tre message or object describedhidia An indicator of cognitive
engagement can be the statalo$orption whichhas been defined #se state ofemporal
dissociatiorandfocused immersiom the interactior{Agarwal& Karahanna, 20Q0orthe state
where individuad areconsciously involved in an interaction or with the content of the interaction,
with almost complete attentional focus in the activity (Oh, Bellur, and Sundar, 2010).

One might question the distinction between absorption and cognitive involvesmemt
it comes tasystematic processing or elaboratiorthia context oflual process model
Transportation theory suggests avey to makehedistinction Whereas cognitive elaboration

includes a divergent process by which individuals are involved in diversereated thoughts
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and previous experience to evaluate an argument, transportation (or absorption) is said to be
more convergent in that individavould have a single, strong focus on the narrétiven
generalthecontent) t s el f . I't is the phenomenon where fa
capacities become focused on the events occur
324).

Whether it is more convergent process such as absorption, or more divergentlix®cess
el aboration, both of them ultimately refer to
resources are focused on processing media stimuli at hand. Givenottihaf the conceptefer
to an intensive psychological state where users are deeply involvethedgliated contena
comprehensive measurement strategy for cognitive engagement would be to incorporate both
aspects oabsorption and elaborationhus, this study operationalizes cognitive engagement as
the degree to which users feel absorbed in the process of interaction they are imnvadveel|
as the degree to which they systematically process the messages.

Emotional engagemerEmotional engagemert defined as the degree to which users
arearoused andr experience a certain emotion (e.g. fear, anger, oljpyhediated content
Emotional engagement has been defined broadly as the degree to which users are affected
emotionally by media stimulFor instance, individuals are said to be emotionally engaged with
narrative when they feel empathy or sympathy toward characters (Bu&s$ilEndzic, 2009) or
when they perceive the narrative content affected them emoticuahythat the emotions keep
lingering after the exposuf&reen & Brock, 2000)

Apart from this general perception of being emotionally affected by media comtent, o
indicator of emotional engagement with media contantbethe degree to which individuals

feel arousedAccording to dimensional views of emotion (Russell, 1980; Tellegen, 1985),
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emotional experience variatong two primary dimensions of affectiveleaceand arousal,
which can explain most of the variability in affective judgment created by individuals (Osgood,
Suci, & Tannenbaum, 1957Along with specific emotional states, the dimension of arousal
needs to be addressed when it comes to measur@eal@ngagement of users. Thus, this study
employs both the degree of arousal and specific emotionad sfateers affected by media as
measurement of emotional engagement.

Based on these definitions of user engagement, the next few sections will decompose the
theoretical mechanisnisy which different forms of interactivity altehe degreef user

engagemengn route to explicating their effects parsuasiveutcomes

Modality Interactivity and Its Persuasive Effects

Modality interactivity and imagery engagemedhe of the primary rolesf interactivity
is to help individualgccess information in a variety of waysr instance, using the mouse to
spin a virtual camera and to zoom in the details of it would be considensol@siteractive
way ofaccessing the product information, as supposed to merely readielgpage with
corresponding static picturebhis typeof interactivity has been definedi modal i t y
i nt er aocrt ifiviinttyeor act i vi t($undas 20@7p. 8o ldtexrdctivitygsaf eat ur e o
modality feature strives to create a variety of ways to present information for users, which often
leads to grater number of bells and wHes$ on the website. Thankstteeincreasing amount of
Internet bandwidth, lots of bells and whistles in contemporary websites employ graphical
elements, such as video clips, and animated graphics.

When website interactivitynvolvesmodality interactivity it is often accompanied with
an abilityto manipuéte virtualobjects When users spin a virtual camera, the objespong as

if the event iooccurring in the physical worl@D carousel, the rotating set of images whene y
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control the flow by hovering over each image, also provides us an illusion that we control the
rotating objed. If the virtual object seamlessly respaiido u s e r s Ocreateafeeling,of i t c a
presencé where users fedike they are manipulatingn actual object. ie combination of the
users6 movement to manipul ate the object and
fundamental factor texplain the effects ahodalityinteractivity.

Previous studies have found that subtle manipulationaafality interactivity can
successfully lead to the feeling of presence. For instame¢al (2002) found that interactive
features enabling users to move, rotate, and ziaaavirtual video camera evoked greater
feeling of presence compared to the 2D version of the same wélsiteer, persuasion
literature points out that modalitytine r act i vi ty can c¢chahang@ducem di vi du
greater sense of presenkel ei n (2003) 6s work found that a pr
features evoked greater feeling of presence than the site with text and static pictures,dahich le
stronger belief and attitudes abousfindngsai ms ma
also revealed that the feeling of presence evokeddye, rotate, and zooin interactions with
the virtual camera led to greater product knowledge, paséive brand attitudg and greater
purchase intention.

A mechanism by which modality interactivity evokbefeeling of presence and imagery
engagement is based on a basic feature of human percepgdmave not evolved enough to
distinguish the mgiated content from real world obje¢Reeves &\ass, 1996)When modality
interactivity allows users to interact with a virtual object in a manner that is similar to the way
they perform the behavior in the real world, it can easily creatdifeahagery in our mind.
Given that human mind does not distinguish the virtual stimulus from real world phenomena, the

heightened presence arehltlife imagery in human mind created by modality interactivity can
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be comparable to direct experienberectexperience, such as product trial in an advertising
content, has been said to form more confident, enduring, and resistant attitudes than does indirect
experience (Fazio &anna, 1981). Direct experience is also known to be more trustworthy
since individals themselves control the focus and pace of the interaction (SrEhirgard,
1982). Thusit is likely that mediated experience through modality interactsdlly generata
similar persuasive appeal when it successfully replicates the vivid and ecaspetts of direct
experience.
Indeed, researchers suggest evidence that a website employing modality interactivity
such as zooing an image oanimation to simulate movement of an object yielded no significant
difference from direct experience of thereaphysical objectn terms of brand attitudeand
purchase intentiorD@ugherty Li, & Biocca, 2008)Empirical evidencsuggests thahodality
interactivity increases the degree to which users generate vivid mental jnvAgdscan change
userso6 att it uScklasset(2008afoudd thatanodalayrinteractivity as clicking on
or rolling the mouse over a camera image created more mental imagery than the control
condition with static pictures of each corresponditep. The degree of imagery engagement
fully mediated the relationship between modality iatert i vi ty and participant
intenton Coyl e and Th o sasosuggéstnb@ vividivebsite with dudia and
animation is able to maintain gitive attitudes towarthewebsite even after two weeks.
In sum when users can interact with objects and products thnmoglality interactivity
that simulatsrealworld phenomenon, the interactonan cr eate feeling of p
mind. Subsequet | y, the feeling of presence would sha

mind, which can lead to more persuasivenésghe context of website browsing, it can
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positively affect i nnoessageddelavdres by theebsiteastwallhe s t owa
attitudes toward thevebsite.Thus, the following hypotheses are proposed:

H1: Modality interactivity will lead to greater feeling of presence compared to the control
condition.

H2: Modality interactivity will lead to greater imagery engagenoempared to the
control condition.

H3: Greater feeling of presence and imagery engagement created by modality
interactivitywill, in turn, lead to more positive attitudes toward the website.

H4. Greater feeling of presence and imagery engagement crgateaidality
interactivitywill, inturn, lead to moe positive attitudes towahtrsmoking messages that are
delivered by the website.

H5: Greater feeling of presence and imagery engagemeatedrby modality
interactivitywill, in turn, lead to more negjive attitudes toward smoking, after controllprg-
existing attitudes toward smoking

The mechanism via which individuals shape their attitudes toward the website can be
different from the mechanism by which they form their attitudes toward the messages delivered
by the siteFor instance, positive website attitudes can be shaped by thibdamodality
interactivity enables users smoothlymanipulate the virtual object and thus experience greater
feeling of presence. In contrast, postattitudestoward the persuasive messapeuld involve
some processing of tireessage itselfjoingbeyondplaying with theinteractive featuresn the
website. Thusfeeling of presence by modality interactivity may create positive website attitudes
without necessarily going through imagery engagentémizever,invoking morepositive

attitudes toward essage should involvecreased level dmagery engagemernhe degree to
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which participants shape vivid visualization of the negative outcomes of smoking in their mind
as a result of further processing the messabes,this papemlsoteststhe following hypothesis:

H6: Greater feeling of presenceeated by modality interactivityill directlylead to
more positive attitudes towatlde website.

Modality interactivity and cognitive engageme@teater cognitive absorption in the
mediated conterdan be another outcome of modality interactiwilhen the site enables users
to interact with the contendbne consequence of the interaction might bettieggtcan bded to
pay more attention to the website browsihgve more fun whilexploring variaus aspects of the
website A recent study (Sundar, Xu, Bellur, Jia, OhK&oo, 2010)ound that a website with
the highest degree of modality interactivity includstigle, animation, and 3 carousel induced
higher degree of cognitivabsorptiorthan did the medium level of modality interactivibat
was comprised of simple clickingsers felt more absorbedhile browsing the sitand
perceived thathe websiténeld their attention to a greater degndeen they used the highest
level of modaliy interactivity. Subsequentlythis heightenedegree of cognitive engagement led
to more positive attitudes toward the website dnednessagelelivered by the sitelhus, when
users are more absorbed in the browsing bgskell-designed interactive featurabeir attitudes
towardthe website and evahe content can be positively affected

Then what aspect of modality interactivity makes individuals feel more immersed while
browsing? One theoretical mechanism is basethe notion of perceptual bandwidth (Reeves &
Nass, 2000)Sundar (2007argues that the effeof modality interactivityis to increase the
degree to whiclive can mentally represent the mediated informatkor instance, when

individuals operataslider feature on an ardimoking website, it can show the changes in brain

activitiesfromnons moker 6 s br ai n t evhehteewnmoye tree moukedrondlsfit b r a i
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to right along the slideihis process requires several different perceptions amdtiots. Users
are adjusting their motor response to drag their mouse from left to right, perceptually coding the
visual changes according to their mouse movement, and finally, cognitively processing the
graphical information that shows more inactiveaieass t he heavy smokersdé br
often do, move the slider back and forth in order to see and encode dynamic changes. During this
process, individual sd perceptual bandwi dt h wi
they passively receiv&imuli from mediaXu and Sundar (2012) found that the richer sensory
experience afforded by modality interactivity coeldh hance usersd engagemen:t
the websitewhich subsequently carry over to persuasive outcomes. In their study, the high
interactivity condition allowed users to spin, zoom, and mouseover the product image, whereas
the lowinteractivity condition only allowed them to scroll down different product images. As a
result of interacting with the product image with a variety ofstoasers reported having more
fun and feeling in control, which led to more positive attitudes and greater behavioral intention
than the lowinteractivity condition.

For individuals to successfully process all of this information provided by interactive
media, the operation of the media interface needs to be natural and inNdiveaf, 1991
Naumann & Hurtienne, 2010; Steuer, 1992ddality interactivity, with its ability to access
information by flipping, zooming, sliding, etc., often affords moreirsd and intuitive
interactions than simple clicking or scrolling. As long as modality interactivity creates more
natural, intuitive, and eadp-use interface, the increased perceptual bandwidth by interactivity
will be fully used tamobilize their pergetual, motor, and cognitive abilitieghich in turn,
creates further engagement with browsiktpwever, if the interaction with system is error

prone omot intuitive enougtto interact with, it would b&arcer for users to be completely
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immersed in the browsing experien8eindar, Bellur, Oh, Xu, and JiaQ13 foundempirical
evidencesupportingthat ndi vi dual s 6 iohits maturla@esseintustigesesssandne n t
ease of usked to greater feelirgpf being absorbed while browsj. Subsequently, theacreased
absorption led to more favorable attitudes toward the website and the content that is delivered by
the website.

Given this, this study propostsatp ar t i ¢ i p a ndf thedntedacé ihcluding i o n
naturalnesdantuitiveness, and easiness of the interimegliate the effect ahodality
interactivityuponus er s 6 f eel ing of absor pisexpeaedwohi | e br o
enhanceheir attitudes toward the arsimokingwebsite and its persuasiagessages.

Furthermore, given that the site is dedicated to deliveringsambking messages, this
engagement process can eventually adjust their general attitudes toward smoking in a positive
direction.

H7: Modality interactivity will lead tonore positivanterfaceassessment compared to
the control condition.

H8: Modality interactivity will lead tdhighercognitive absorption compared to the
control condition.

H9: More positiveinterface assessment admdhercognitive absorption created by
modality interactivitywill, in turn,lead to more positive attitudes towahe website.

H10: More positiveinterface assessment amdhercognitive absorption created by
modality interactivitywill , in turn,lead to moe positive attitudes towamht-smoking messages

that aredelivered by the website.
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H11: More positiveinterface assessment amghercognitive absorption created by
modality interactivitywill , in turn,lead to more negativattitudes toward smoking, after
controlling pre-existing attitudes toward smoking

The mechanism of inducing better attitudes toward the website can differ from the
mechanism of producing better attitudes toward the messages delivered by the site. Previous
literature about website design suggests that structural features of the vimtisid&)g the
design, usability, organization, and interactivity of the site, can play an importait role
determinng the credibility of website§undar2008;Wathen& Burkell, 2002). Thus, positive
evaluation about thgualityofi nt er f ace can directly adjust par
website. In contrasgttitudes toward the message would depend on the extent to which the
positive quality of interfaceould actuallyengage users itognitively processing the messages
rather tharthe evaluation of the interface itselhereforejt is likely that the attitudes toward
the website can be solely determined by interface assessment, without going through further
cognitive absorption.

H12: More positiveinterface assessment created by modality interactivity will directly
lead to more positive attitudes toward website.

Another indicator of how individuals are cognitively engaged in website browsihg is
degree of systematic processofghe message thes delivered by the websitén fact,the
limited capacity model of mediated message processing (Lang, 2000) would claim that more and
morebells and whistlesn the interfacevould compete for the same pool of cognitive resources
that are necessary fprocessing the messagehichmightnegativelya f f ect user sé i nf
processingapability of the message itselFollowing this model, a website with many

interactivity features would evoke more orien



23

changes in the environment) because of thie @l interaction from thenodality interactivity
The frequent cadl for interaction issuelly modality interactivitycould result in cognitive
overload, which would result iless available resource for systematically processiogmation
displayed on the website with many interactivity features.
There is empirical edience fromSundar etl (2010) whichndicates thaa highly
interactive website witBD carousefeaturei nhi bi t ed parti onthezanterd 6 r e c ;
compared tahe site with only simple clickingsiven that recall memory has been used as a
measue of systematic processing (eGhaiken& Maheswaran, 1994pnepredictionwould be
t hat modal ity interactivity can inhibit parti
However, the way modal ity intepraessingisi ty i n
not simplynegative Given that modality interactivity includes a variety of bells and whistles
existing on the websitéjfferent types of modality interactivityanaffect their cognitive
processing differentl). N Sundar eutly, far instahce,dhe Stydy examined the recall
memory of different types of addiction from a webpage with a 3D carousel feature. A 3D
carousel involves automatically rotating pictures, and the rotating movement functions as pure
bells and whistles hoveing over images and changing the direction of the flow do not have any
function that can help users understand the information about addiction. Thus, it is natural that
3Dcarouset an i nhibit participantsd coding of the
contrast, if the interactive featureascommodated to understanding itfermation it can
effectively enhance cognitive processing of the message.
One studythatexamned six different types of modality interactivisypports this
hypothesisSunday Xu, Bellur, Oh, and Jia (2011) found tishitler condition where participants

moved aslider over hotspots along anieline of Redwoods produced the most amount of recall
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memory of content compared to other types of modality interactiVitg slider is designed to
open hotspots in a linear order (from left to right), which is congruent with the chronological
information about Redwoods that the study employed. Mitsnmodality interactivityis
operationalizedn a way that it can matdherhythm and flow of thggersuasive contenit can
aid individualsto more actively process the content, rather than distracting them from the
content.

Given this, this paper operationalizes modality interactivitgrasence oa slider
feature wherdy users can have moopportunities fointeraction with the negative outcomes of
smokingthanmerely looking at static picturel indeed this slider feate effectively delivers
the persuasive content, higher modality interactivity will produce mlatsoratiorabout the
messageHowever, if the slider feature merely functions as bells and whistles and consumes
more cognitive resources that could have hesad for processing the persuasive messages,
including slider featur e elaboratiboreabontdhie message wi | |
Thus, this paper asks the following research question:

RQ1: Does lgher modaliy interactivity, operationalized gsesence atheslider,lead to
greatemrmessage elaborati@ompared to the controondition?

Modality interactivity and emotional engagemevibdality interactivityhave been found
toaf fect participantsd® emoti on, I[eithdrrhoreiomless nt ens
persuasive outcomeReeves and Nass (2000) points out that an increase in the breadth and
depth of media represent at i eanpercegivaluesporsesup t he
which may or may not lead to desirable outcomes depending on the quality of stimuli. In other
words, perceptually rich experience can induce more intense response from users, which can

sometimes create negative influences on dititl outcomes whetihe mediated content is not
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properly designed. For instand&o & Kim (2005) compared highly animated banner ads and
moderately animated banner ads to static ones. They found that the degree of animation on

banner ads linearly increabe subj ect sé6 intensity of -emotional
reported arousaHowever, since articipants with highly animated banner ads showed the most
unpleasant feelingnaong the three conditions,ultimately negatively affected attitudes toward

the ads.

Given thatmodality interactivityis accompanied by a changing image of an object like
animationand thus capable of inducing immediate orienting respoitssslso likely to induce
greater level of arousal among participafis:. instanceenlarging an image by a zoeim'out
feature can induce an orienting response given that it requires users to take action and observe
the visual changes caused by the actoth motor activity such as clicking a mouse and visual
changes such as animatioave been found to generate physiological arousal (Wise & Reeves,
2007, Detenber, Simons, & Bennett, 1998; Sundar & Kalyanaraman, 20@therindicator of
emotional engagement is fear. The psychological effect of fear is distinguishable from other
negaively valenced emotions, such as anger or sadness. From the perspective of discrete
emotions (Dillard & Peck, 2000), fear signals danger, and motivates individuals to protect
themselves. Fear appeal studies have employed vivid language or gruesomegndtfites as
fearinducing content (Witte, 1992). Indeed, asitnoking websites employ interactive features
in order to deliver the negative outcomes of smoking more vividly and fearfully. For instance,
when individuals operate a slider feature on ansmbking website, it can show the changes in
brain activities fromnos moker 6 s brain to heavy smoker 6s br
left to right. This kind of feature is designed to more effectively deliver the threatening fact about

smoking.This leads to the following hypothes
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H13: Higher modality interactivityill create greater emotional engagement with the
content compared to the control condition as indicated by gilest#rofarousalH13a) and
greaterevel offear(H13b) amongparticipants.

In general, strong fear appeals are said to be more persuasive than weak fear appeals
(Beck & Davis, 1978; see Witte & Allen, 2000 for a matealysis)Fear can lead to greater
message acceptance such that participants perceive the persuasion messages as more persuasive
and convincing (Dillard, Plotnick, Godbold, Freimuth, & Edgar, 1996). Studies based on dual
processing models pointed out that fearhadd i r ect ef fect on partici pa
message (Dillard, Plotnick, Godbold, Freimuth, & Edgar, 18f6e, Lemieux, & Mongeau,
1995). In their metaanalysis based on ninegyght studies, Witte and Allen found that the
correlations betweethe fear manipulation and attitudes, intention, and behavior are all positive
and reliable across different settings and manipulations of stkideegp e ci al | y , i ndi vi c
information seeking behaviors tendkieenly respond tperceived risk or fegiDunwoody,
Griffin, & Neuwirth, 2000).Based on the previous findings, this study proposes

H14: Greater fear induced by modality interactivity will lead to greater behavioral

intentionto seek information

Message Interactivity and ts Persuasive Hfects
Different from modality interactivity, some forms of interactivity can go beyond being
bells and whistles on the interface and are explicitly designed to increase systematic processing.
Message interactivityefers to the degree to which the system affass's the ability to
construct an idiosyncratic message thread by reciprocally communicating with the $gstem.
order to do this, the system has to be capable of accounting for previous messages from users as

well as those preceding them so thatitcamct i ngent |l y r esTpeorstidal t 0 user s
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mechanisms underlying the effect of message interactivity rests oarthiegencynvolvedin
message exchange (Rafaeli, 1988). Hyperlinks and buttons embedded in websites show the
communicatiorpossibilities to users, where they can click to see another layer of content. As
opposed to readg the whole content by just scrollimpwnnortinteractively, these interactive
features account for usersd pr esghetweesthdugeput . W
and system through a layered structure of hyperlinks, the message constructed by this interaction
relates both to previous messages and to the way previous mes$agesto those preceding
them. This conceptonaérgationafol dewkot hRafiael
successful form of message interactivity mimics the way in which humans condut-face
conversationsWhen the interaction with the system approaches this ideal, two psychological
outcomes can @cir: absorption anchessagelaboration.

First, message interactivity can increase the degree afepelfted absorptiomto
website browsindpy heightening the level of perceived contingerfcyecent study with a
movie recommendation site (Sundar,IBelOh, Jia, & Kim, 2012pperationalizes message
interactivity as the degree to which the site
providing more hyperlinks related to the previous actidhgy found that higher message
interactivity led © higherdegree of absorptionith the site which was mediated by the degree
to which participants perceived the website as contingently responding to the interaction between
them and the system. This heightened degree of absorption with the sitenta@ foositive
attitudes towards the site and higher intention to recommend it to offtezse findings lead to
the following hypotheses:

H15: Higher message interactivity will lead to greater perceived contingency.
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H16: Higher message interactivity widlad to greater cognitive absorption while
browsing.

H17: Greater perceived contingency resulted from message interactivity will lead to
greater cognitive absorption while browsing.

Secondlythe backandforth interaction between the user and the sysiamelicit
greaterelaboration of persuasive messatieg aredelivered by the systerithis capability of
message interactivity would attribute to the fundamental nature of cognitive elaboration such that
theelaboration occurs when individuals make a mmagful response to a message received
based on their prior knowledg€remayne% Dunwoody, 2001)In other wordswhen message
interactivity affords users to be engaged in this reciprocal way of communication with system,
the linear process of exchangimgssages can trigger further elaboration on the message
the users are forced to create meaningful, contingent response to the previous one.

Several studies have shown that message interactivity indeed has potenéakto
greater degree @laborationwhich leads to more positive attitudes toward contard.political
candi dateds website, medium | evel of message
on the candidate regardless of ara&Kalyanamamgnant s 0
& Brown, 2003). This absence of the effect of topic involvement suggests tr@itthal level
of message interactivity does not function as a mere heuristic cue such that it heavily influences
only apathetic users. Instead, it can resuthe same outcome in terms of attitude changes for
both highly involved users and apathetic users.

Sicillia et al (2005) also showed that higher degree of message interactivity as
manipulated by embedded hyperlinks in a product website induced argreatber of website

related thoughtBy using thinkaloud protocol, Tremayne and Dunwoody (2001) measured
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cognitive elaboration as the number of commentsgeasedgdemonstrating a connecticetween

currently encountered informati@mdprior knowledgeAn interactive version of website with
hyperlinks was f ound rmessagelabonateraancthelmmoouttofpar t i ci
contentspecific recall.

In this paper, message interactivity will be operationalized as the number of layers of
hyperlinks: low (only one layer, i.e. scrolling only) vs. medium (two layers of hyperlinks) vs.
high (three layers of hyperlinks plus breadcrumbs). High message fivi¢yamndition would
enable users to be involved in the most active message exchanges between the user and the
system. Users can further click and open the content they want to rgaubasd tdeing
merelyexposed to the conterithis operationalizabin of interactivity has been shown in
previous research (e.g., Sundar, Kalyanaragh8nown, 2003; Sunda& Kim, 2006; Sundar,

Bellur, Oh, Jia& Kim, 2012) as successfully enhancing the perceived level of interactivity, given
successful manipulation checlBreadcrumbs would allowsers tovisualize the navigation path
they went through, whicbanalso help users more freely determine the content they want to read
next. Mediumand low conditions would alloesser chances of constructing their own way of
reading the content compared to the high condit®men this operationalization and previous
findings aboumessage interactivityhis study poposes the following hypotheses:

H18: Greater perceived contingency reswgtfrom message interactivity will lead to
greaterelaboratiorof antrsmoking messages.

H19: Greater message elaboratiwiti mediate the relationship between message
interactivity and attitudes toward messages.

H20: Greater message elaboratiwiti mediate the relationship between message

interactivity and belief about the effects of smoking.
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The role of cognitive engagementtire persuagin process relies on the degree of
involvement that participants had beforehabdalprocess model@Chaiken, 1987; Petty &
Cacioppo, 1986%uggest that highly involved participants will cognitively engage with the
content by systematically processing the messages, which imilirareate more persuasive
outcomes. In contrast, for participants who hiave involvement with the topic, heuristic
processings said to predominatetheir attitudes toward messageesimply determined by the
presence or absence of relevant heuristic duesand Shrum (2000) found that website
interactivity can work as aghiristic cue for those whare not involved in the topic of the website
and elicit uniformly positive attitudes. On the other hand, the same feature can elicit either
positive or negative attitudes for those who are highly involved in the topic, depemding
whether they are capable of actually using that interactive feature.

In this study, message interactivity is not just bells and whistles, but a feature that is
designed to cognitively involve useras users click through hyperlinks, each hyperlinkdes
information related to the ardimoking topicln addition, opening and clicking hyperlinks do not
involve particular skills or much amount of cognitive resources. Assuming the message
interactivity feature proposed by this study can be opeeatedno st unconsci ously
previous experience or skills would not matter.

Based on dal-process models, however, thiéect of message interactivity will differ
acrosghe level ofissueinvolvement.Those who are highly involved in tiesueof smoking
would systematically process the asitnoking messages, therefore be minimally influenced by
the message interactivity featufidat is, they will engage with the message no matter how it is
structured on the site. Highly involved users of the will centrally process the message even

when it is offered in a relatively nanteractive form, e.g., simply scrolling down a tédavy
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site. Thereforemessage interactivity will positively affect the degreelaboratiorfor those
who are not highl involved in the issue of smokinGiven that message interactivity
operationalized in this study functions as a tool for involving participants rather than appearing
as bellsandwhistles, it is likely that message interactivity further engagesnealvement
participants irsystematic processiras they open the multiple layers of hyperlinks in stages.
This systematic processingduced by message interactivity wikely mediate theeffect an the
degree of message elaboratiaith consegences forsubsequent attitudes toward and beliefs
about the persuasive messages. In other words, the potential of message interactivity for
cognitively engaging users would be more pronounced for those who do not have personal
involvementin the issue of smokin@.hus, the following hypotheses are proposed:

H21: Higher message interactivity will result in greaterssage elaboratiarf antk
smoking messages, only for lamvolvement participants.

H22: Message elaboratiomill mediate the relationship between message interactivity
and attitudes toward messages, onlyidar-involvement participants.

H23: Message elaboratiomill mediate the relationship between message interactivity

and beliefs about messages, only for-iowolvement participants.

Combinatory Effect of Modality | nteractivity, Message ihteractivity , and Issue
Involvement
Simply put, the combinatory effect of modality interactivity and message interactivity
means that users will have more interacpossibilities with the websitd.he MAIN model
(Sundar, 2007) suggests a variety of ways by whicimir@ existence ohteraction
possibilitieson an interfaceanserveas heuristic cue§.he suggestion of activity, by way of

different kinds of interaction techniques (zooming, dragging, etc.) available on the interface, is
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said to trigger thactivity heuristic The presence of dialog boxes and other features that invite
user input may cutheinteraction heuristicA menu bar with a series of tabs could cue the
choice heuristicand so onThese heuristics promote perceptions of dynamism, specificity,
accessibility oinformation and other such credibility markers in the minds of userpersdade
users by promotinghortcut judgments of the quality of the content delivered by the interactive
interface.

However,with the addion of more interaction techniques, there might be a curvilinear
relationship between levels witeractivity andts persuasiv@utcomesuch that there is a
threshold beyond which the positive potential of interactivity decreBsey.(2004, p. 378)
namedthisnoh i near effect of 1 nt er.8&undarKalyatagamams @i nt e
andBrown( 2 0 0 3 ) osalsofshiowdhicleagcurvilinear effect of interactivity on attitudes
toward website and political candidasegh that mediuAnteractivity condition elicited the
highest score for almost every attitudinal outcom@hereagrevious studis focus on the
amount of interactivity and its effects, this study operationalizes interactivity in two different
waysi modality and message interactivityand investigate how these different types of
interactivity affect each other when they work tdgein the saménterface Modality
interactivitycan be considered as bells and whistles, in that it often contains some visual, playful
features that allow users to access information in a variety of Watsthese features, modality
interactivity careasily enhance the perceived level of interactjatyd function as a prominent
heuristccue I n contrast, message interactivity mor
message delivered by the website, rather than any other interface aspects of therwelsite.
involvement individualsmodality interactivitycanoverwhelm the effectfanessage

interactivity, thereby negate any effect from the message interactivity fedsudeial process
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models (Chaiken, 1987; Petty & Cacioppo, 1986) suggestinealvement individuals can be
easilypersuadd up by peripheral interface features sasimodality interactivity. Thus, when
modality interactivity is placed on the same interface with message interactivity, it can offset the
effect of message interactivity on message elaboration by inducing heuristic prodesising.
high-involvement individials, the interaction potential offered by modality interactinigy or
maynot be appreciatedepending on whether they are compatible with the judgment based on
systematic processing (Chaiken, & Maheswaran, 198tording tothe additivity hypothesis

when the information yielded by systematic processing does not overwhelm the effect of
heuristic cue and the heuristiage provides compatible information, the presence of heuristic cue
can bolster the persuasive outcome. However, when the heurispoostigesinformation that
contradics the judgment based on systematic processing, the effect of heuristic cue can be
negligible.

Giventhatthereis not enougrempirical evidencabouthow the information provided by
modality interactivity(in the formof a form ofaslider) is perceived by userthis dissertation
proposes the following research question:

RQ2 How does the interaction effect ahodality interactivitymessage interactivifyand
issue involvemennfluence user engagement, attitudes and beliefs towargranting
messages?

Figure 1 summarizes the hypothesizeldtionshps between variableBigures with

hypothesis and research question numbers will be provided in the results section.
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METHOD

Two independent variabl&smodality interactivity angnessage interactivity were
manipulatedo vary the level of interactivity on the stimulus websitas2 (Modality
interactivity: Controlvs. Slidej X 3 (Message interactivity:ow vs. Medium vsHigh) fully
factorial, betweensubjects lab experimemntasconducted t@ollectdata Pre and Pat-tests
method wagmployed taaccount for preexistingattitudes toward smokinghus, the study
consisted of two paristhe first part was the pttest, online survey that measured their smoking
attitudes and demographic information, and the second part was a lab session where they

browsed the stimulus website and filled onb#nerquestionnairéposttest)

Participants

Participantsvererecruited from undergraduate classeBetin State in exchange for
extra creditOne hundred seventy three participants successfully completed both parts of the
study.Two of them were removed from the data set becausesthéyhat theyadparticipated
in the pilot test of the same study. After checking the time spent for browsing the stimulus
website, four participants who spent less than thirty seconds were efichfman the data set.
The final sample consisted 67 participants. The final sample included 97 femg@8sl%)
and 70 male$41.9%) with theaverage age 19(&D= 1.43) Most of the participants were
CaucasianN = 115). Other races in the sample were Askdr (L7), African AmericanN = 14),
Hispanic N = 12), Arab N = 3), and OtherN = 6). The sample included 56 freshmen, 43
sophomores, 35 juniors, and 33 senidte majority of the sample were native Englspeakers

(N = 150).
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Procedure

First, a Bminute, seHadministered online questionnaire was sent to recruited participants
in order to measure their smoking status, issue involvement with smoking, and preexisting
attitudes toward smokingAt the end of the survey, participants were direttea sigrup link
where they couldeserve a lab sessidparticipants were able gagn up for a sessiaghatwas
scheduled at least d#bursafterupon the completion of the online survey.

The second art of the study was administered in a media effects research laboratory at
Penn State Universitypon arrival, @rticipantswereadministered informedonsenforms
Theystarted an online questionnaire by typing the last four digits of theipleetienumber and
the month they were born, which served as an anonymous id for each participant in the data
analysis stagelheywerethengiven abrowsingtask on an ansmoking websiteThe
guestionnaire software randomly assigned each partidipant of he six conditionsThe
instruction for the browsing task included a brief introduction about the we¢bsite e . ATobacc
Free St at andwa@soranhed asea egrning task. The instructisked participants to
fully browse the website and spendnasch time as they need They were specifically told that
the site contained three different topics aslledto explore all three topics and learn as much as
they could(see Appendix fothe complete instructignOn averaggeparticipants spent 317.08
seconds browsing the entire websig&Y= 149.07 Min = 30.37secondsMax = 682.98 seconds
After they finishedorowsing the site, they were asked to fill out a questionnairepds$itest
guestionnae includedmedia use and demographic information of participantsaHiice
outcome measurdbatwill be described in Measurement section of this paplee entire study

session lasidapproximately40 minutes
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Stimulus Material

Six prototype websitef2 (Modality interactivity: Control vs. Slider) X 3 (Message
interactivity: Low vs. Medium vs. High)wereconstructedor this study The six prototypes
differedonly in the interactivity features they oféefto the usersExcept forthe interactivity
featues employed, all six versions of the prototype sddhe same conterdndthe samepage
layout The prototype website wéiled asfiTobacco Free State Collape

All of the prototype websitelsadthree topics describing the negative health outcomes
induced by smoking ihow smoking affects your | ookso, i
A h osmoking affects your respiratory systergach of the three issueasfurthercategorized
intothreeseci ons: Ahow s mokiwagli afi fdemematunetagingrdndl o o k s 0
wrinkic&yot eethhaneanbtdainr 6; Ahow wwasdiKdedirgo af f ect
fismo ki ng r edu emosk iynogu ri nldQioc, e si | a c lsmokirfg islmkedto e nt r at
brai n s hr ihowksmakiagoaffectayout redpiratory systewmasd i v i d eodygennt o A
intakeo, fAmoc¢cusemplysainge st i on

For dl prototype websitesh e name of the website, ATobacc
located at the left top corner thfe web pageRi ght next to the | ogo of i
Coll eged, the site provided a simple mission
Collegef om t he dan gEhewebsitd was conbpasedcobode main graphic area
followed by three smaller boxes undernedthe main graphic area showed an undergraduate
student who seemed to taking a note in a library, and provided a cover story obsite:we
fiFacts MatterEveryone thinks they've heard it all before, but take some time to explore for
yourself how deadly and dangerous tobacco can

three smaller boxes underneath contaimédbck of text statingne of t he three t o]
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smoking affects your | ookso, Ahow smoking aff

respirat drigurel.y st emo)

TObOCCO Free To protect the people in State College

State Colle‘.‘l from the dangers of tobacco.

FACTS MATTER

Everyone thinks they've
heard it all before, but take
some time to explore for
yourself how deadly and
dangerous tobacco can be to
you and your loved ones.

How Smoking Affects How Smoking Affects How Smoking Affects
Your Looks Your Brain Your Respiratory System

] f

Figure2. Homepage of stimulus website

Manipulation of modalitynteractivity. Modality interactivity is operationalized as the
presence (Slider condition) vs. absence (Control condition) of slider feature. In Control condition,
each of the three topics contairedeast twestaticimagesrelated to the topi€i.e. looks, brain,
andrespiratory systejn Theimagesweredesigned to showhree different health outcomes
regardingeach topic area. Fthei h ow s mo ki n g a fopiccaccomputey our | 00Kk s ¢
simulation of aging pcess wagresented by threstaticp i ct ur es corresponding
looks 1) in a current state, 2) in the case cdiged norsmoker, o3) in the case of an aged
smoker(Figure 3left). For fAhow s moKk i nhgee gictufeededcribedyliffeoent b r a i

outcomes irglucose metaolismof a humarbrain in the case of Hnonsmoker, 2)asmoker 10
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days dter having stopped smoking, 8y asmoker 100 days after having stopped smoking

(Figure3, middlg.  F o r smdkimgaffects your respiratory syst@rwo pictures showet)

hedthy lungs,or2)a s mo k es(Figwe3,lrighi. g

Figure3. The absence of modality interactivity (control condition)

In Slider conditiona dragandslide bamwas located under the sarsiged imagesThe
images ofaf e ma | e (Figureld,deft) brain activity(Figure 4, middle)andlungs(Figure 4,
right) changedas participantsnoved the slideacross thémage Instead of showing images
discretely like those in théontrol ondition,the images were morph@to one so that the same
image showed gradual changes over time upon slider movement across the horizoaéaxis

alsoAppendix for the links to the actual stimulus websites.
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Figure4. Slider (modality interactivitgondition

Manipulation of message interactivitylessage interactivity wasperationalized as the
number oflayers ofhierarchicahyperlinksand the presence/absence of breadcrufirties low
condition dd not have any hyperlinks. Participamisreable to readhe tree topicqi.e.the
effects of smoking otooks, brainactivity, andrespiratory systejrby simply scrolling down the

screen(Figureb).

Figure5. Low message interactivity condition
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The mediuntonditionhad two layers of hyperlinks. On tHeomepage participants were
able to click one of the thrdmxes under the main framehich directedthem to one of the
same three topiosith the low conditionlf a participantclickt he | i nk sayi ng fhow
af fects yhisaiskwduld dirkcthe partitipant tahe next pagaith the headingf
fihow smoking affects your looksin this page, the site listedl of thethree subtopi(i.e.
Aprematur e agiing kayn d evert ihrok | acaneihteddxtubldescnpgons h ai r O
Atthebottonro f t he page, A bac kprovideutd takié nsergithedbaditot t on s
thehomepage where thiiean click the other two topics, or to proceed to the final layerevh
there were pictures (or slider, depending on the modality interactivity condition) describing the

negative outcomes of smokiifgigure6).

How Smoking Affects
Your Looks

Figure6. Medium message interactivity condition

The highconditionhadthreelayers of hyperlinksand breadcrumbsike the medium
condition,participants could click one of the three boxes under the main frame, mvbicd
them to one ofhethree topicsOn the next pag@articipantswvere able to click further. There

werethree hypdinks listing the three sulssues of the selectédpic, allowing them to click
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them one by ondJponselection of each hyperlink, the site showed one or two paragraphs of

textual information about each stdpic, while automatically closing the other siapic if it had

been opened. The page contained both ABacko a
They could proceed to the final layer that was maintained exactly the samt@ewhedium

condition Additionally, participants could sgellow-colored breadcrumbs that track their

locations on the website right above the main fréfgure?).

Figure7. High message interactivity condition
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Measurement

Moderator. Issue involvementith smoking was defined as the degree to which
information about smoking is of personal importance. Issue involveranimeasured by ten
items fromZaichkowsky (1985)On a 9point semantiedifferential scaleparticipants indicated
if information abous mo ki ng i s-i improir m@orn tergenltieivrarnet | 0e v ainmte a n s
tomemeans a | ot twalmeab | eiow-0 efierkddete srgerefideeodeish g n g o,
Aunex-ekti hgngo,-i Mmwuali \mivodg & jampipuenaa pi pnegadl , - nagn d A mu n
faschn at (Mr¢.62SD= 1. 88, Cronbachdés U = .93).

Control variablesDue to the nature of the as&imo ki ng t opi c, particip
statusand their preexisting attitudes toward smokimgereincluded in the analysi§€Smoking
statuswas classified into three categoribased orsiegel 2000} (1) nonsmokers, (2)
experimentersand (3)established smokers. Nonsmokers were defaseparticipants who never
tried smoking. Experimenters were defined as those who tried smoking at least once, but smoked
fewer than 100 cigarettes. Established smokers were those who answered that they smoked at
least 100 cigarettes in their lifetint®0.3% (N = 84) of participants were classified as
nonsmokers, whereas 37.7 % of participaNts 63) were experimentgrand 12% of them\ =
20) were established smokers.

Pre-existing attitudes toward smokimgere measured by 10 items on-pd@nt semantie
differential scale before they came to the [abey included 8 items from Swanson, Rudman,
and Greenwal-gdod®®d,0 1hyendiidtaidt ds, e xiiyuon,s efixuyyn ph € asta o t
Ahar-méouml es s 0,-s oficui nashol egiloeg bm daungdd /oS, tcrad srs fnwglo, and
additional itemessucheas &mdgdatarbil ewar aAml eex pl o

analysis using principal axis factoring extraction and Oblimin rotation was employed to examine
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t he struct urattitudes toward sntoking.iThe amalysss éevealed two faatibins
eigenvalues greaténan 1 These two factors explain@d.74% of thevariance. The first factor
included threessemantiedifferentiali t e ms-go @ th@a d fluenahletaH wch,y-and #dAhar
harm esso. This factor was | abeled as attitudes
factor was comprised of-sermai nirfpmlppseasbooat t ems
Aunsosobabhbeél-gloga manungu e ,al ims tnrge spsdisul ldagdavteioy, e
Aunf awvwfoavadbrlaebl eo. This factor was | abeled as a
In sum, tvo indexes were created based on the factor anaftsisides toward health effects of
smokingver e cal cul ated by -gooedoagiingealati eypo, tams,
Aihar-mdoumlMs1sA8SDE . 86, Cr o n Atttedésdosvardattractiver@ss pf .
smokingver e cal cul ated by aver agi nsge xtyhoe, rieumapi|ne ansg
pl easant 0;softdmbd-ggioga mbagu ya,al ims thrge spsdfsuild g avteioy, e
and fAunffawor MbR®8D=( 1.69, Cronbachés U = .92).
Persuasion literature points out that defensive processing camdsaag@rocessing
(Block & Williams, 2002; Freeman, Hennessy, & Marzullo, 2001; Liberman & Chaiken, 1992).
When the persuasive message is threatening, or personally relevant, individuals tend to put more
effort to process the message, but in a defensive and critical way. Foc@stalividuals tend
to perceive that the messagearyingto manipulate their feelings, evaluate the message as
distorted and overblown, and actively generate cotargurments. Given that biased processing
is animportant determiant ofpersuasion outeoes this study controls the degree of biased
processing about argsimoking messages delivered by the stimulus website.
Biased message processings measured usirggx semantic differential items on a 9

point scale. The items were adapted from Shen, kamaRhodes, and RoskBsvoldsen
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(2009). Participants indicated their attitudes toward the message on the website with six pairs of
adjectives:diifnotr tkidot, eoriteeod | owabd bl déwont exagger
exagger at e dwgr inmgednipblaigemmmgmpul ati veodo, -and fAnot
expl oi(Malok8e=d . 69, Cronpachodés U = .90

Manipulation checkPerceived interactivityvas measured by three items adapted from
Kalyanaraman and Sundar (2006he first item asked participants to indicate their attitudes
toward website ranging from 1(= not at all interactive) to 9 (= highly interactive). The next two

items asked participants to indicate their attitudes toward two statements about the website on

9point Likert scale, ranging from 1 (= strongl
all ows me to perform a | ot of actionso, and
vari ety Meb2ly¥Bysd. {6, Cronbachés U = .91).

Mediating variablesPerceived contingenayas measured by threeis from Sundar,
Bellur, Oh,Jia and Kim(2012). Participants indicated how well they thought each statement
described the website on g8int Likert scale, scale ranging from 1 (= describes very poorly) to
9 (= describes very well). The statetments inc
interactions with the siteo, dal felt as if th
actionso, and AThe website W&489%0ma228 of the a
Cronbachoés U = .85).

Presencavas measured using three items otgtd from Witmer and Singer (1998) on a
9-point Likertt ype scale. The items included: AHow we!
while browsing? (ranging from 1 = not very we

aspects of the websiteinvelv you? (ranging from 1 = not at al
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completely were all of your senses engaged while browgmagg@ing from 1 = not completetp
9 = compM=&6H52IDy ) b. {6, Cronbachdés U = .76).
Thelnterface assessmemieasure consisted of three items onpoit Likert scale.

Participants responded to three statements indicating their feeling toward their interaction with

the website: fAMy interaction with the website
changes on the website seemed nMtund6sD=0, and
1.30, Cronbachés U = .63).

Imagery engagememtas measured by three items adapted from Schlosser (2008
guestions asked participants how mtiudy could consruct vivid mental imagery of negative
outcomes of smoking in their mind while browsing the website ranging from 1 (= not at all) to 9
(= a lot), such as fAHow much did the website
smoking?06, fHow nmuacsh lcyowlidct ure the effects of
AHow much did the website |l et yMwr7448DF|1 y Vvi su
1.26, Cronbachoés U = .88).

Cognitive engagememtas measured by (1) setported cognitive absorptip(R) self
reported elaboration, and (Blessage elaboratioaflected ina thoughtlisting measure. First,

absorptionwas measured by 15 items obtained fibgarwal and Karahanna (2000he

ori ginal instrument in Agar wal and Karahanna (
di ssociationd (the degree to which users | ose
Afocused i mmersiono (the degr ee teonteradiingch user

-1}

with system), hei ghtened enjoymento (the deg
interacting with system), Acontrol o (the degr

and Acuriosityo (the degseeséepnpswhi magtheaetiaohe
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673). The factor structure was examined byeaploratory factor analysis with principal axis

factoring extraction and Oblimin rotation. The result showed that only three factors emerged

from the data set, with eigealues greater than 1. These three factors expl&t€®% of the

variance. The first factor, explaining 37.58 % of the total variance, included six items that had
beenusedtomeasuich ei ght ened enj oymento and Acuri osi t
(2000 : Al had fun interacting with the siteo, 0
enjoyment o, dAl-codedboredl (feVvéras i f my curio
my i magination was arousedo, Kpe435D=1H&1t t hat

Cronbachdés U = .88). The second factor includ

dimensions irAgarwal and Karahanna (2000), six items explaining 13.20 % of the total

vari ance: Al was abl e t o basabsokedonuvhatimwasst ot her
doingo, Al was i mmersed in the task that | wa
Al felt in controlo, and Al felt-codeMd3b fad n

668SD= 1.21, Cropnbadhéstbisd. Tactor was the sal

di ssociationo dimension in Agarwal and Karaha
9.18% of the total wvariance: fATime appeared t
spentmoretimé han | haM=51880=nde &®B,( Cr o nGnlythéafisss U =

factor, representing the degree of heightened enjoyment and curiosity, yielded a significant
result. Thus, the first factevasnamed as cognitive absorption and discussetdui this
study.

Message elaboratiohas been measured in several different waysior research
including thoughisting technique and seteported inventorykichten, Amsel, and Robillard

(1988) found out that the list of thoughts and feelings from participeimgthe thoughisting
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technique showed only few differences from thedigtined bythe self-reported inventory

measure. Howeveliferaturealsosuggest that cognitive responses measuvethe thought

listing technique cagield different resukthanthose measured by sedported leved of

attention and cognitive effort (Wheeler, Petty, and Bizer, 2005). Thus, this study employs both

measureand report findings from both thougligting question and sefeported items.
Selfreported elaborationwas measured by asking participants to indicate the degree to

which they were involved imessage elaboratiavhile browsing the website. Five items were

obtained from Kahl or, Dunwoody, Griffin, Neuw
actions | myself might take based on what | b
between the website contentamth at | 6ve read or heard about el
and what | had browsed related to other thing
applications of what | browsedo, and AM tried
=752,SD= 1.19, Cronbachés U = .79).

A thoughtlisting measure was also employed to measure cognitive engagement. Right

after participants finished browsing, they were asked to list all the thoughts they had while

browsing the website. They h@dminutego answer. After 2 minutes, the online questionnaire

automatically moved them to the next page where they answered to other questions. Three

coders coded the op@mded responses following the steps described in Shen and Dillard (2009).

First, the coderfagmented the data into thought units. 10% of the data was checked if they

agree on the t hoU(Cudatzkow,Mn950)sverade0lefor allbairswodcoders.

In other words, there was 1.5%dfi sagr eement in codersd unitizaf
Secondly, they coded each thought unit as favorable, neutral, and unfavorable thought

toward the message and the website, respectively. Favorable thoughts about the message
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expressed a positive or agreeing responsetotheanto ki ng me s s algr@evsing( e . g . A
the website, | realized just how bad smoking

message were those that did not express any evaluation about-#raakitig messages on the

site, but still wer e r efimgboyriends pga@ntstwhcearet opi ¢ ( e
smoker so) . Unf avorable thoughts were those th
the messages (e.g. Al wish that the informat.i

kappas for three pairs of cadevere .50, .56, and .73.

Favorable thoughts about the website expressed a positive response to the website
structure, |l ayout, colors, etc. (e.g. AThe ap
message delivered by the site. Neutral thoughtsitatihe website were supposed to be those that
did not express any evaluation, but still mentioned some aspects of the website. However, no
thought was found in this category. Unfavorable thoughts reflected a negative response to the
website (e.ghi | thaeitlwias hard to follow with all of the bright colors directing my eyes to
di fferent pl aces 0bethre€ pags ofcoders webes73,k88, arml 01.f o r

Three indexes were obtained based on the coding results. One outlier was idertdified a
removed from the analyses that involved any of the three indexestdtakgmount of thoughts
an individual generated was the number of thought uMits 4.81,SD= 2.07,Min = 0, Max =
15,N = 166). Secondlythe valence of messagelatedthoughtswas calculated by subtracting
the number of unfavorable thoughts toward the message from the number of favorable thoughts
toward the messag®i(= .76,SD= 1.29,Min =-1, Max=5,N = 166). The same formula was
applied to calculatthe valence olvebsiterelated thought¢M = 2.45,SD= 2.54,Min = -4, Max

= 14,N = 166).
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Emotional engagememtas measured by arousal and féanusalwas measured using
three items selected fromMehrabian and Russell (1974), on-a@int sematic differential scale
Participants were asked to indicate their feeling while they were browsing the website, on the
items incl gt inmuliatd aiidlea diaskleede pyanda mandleda s d
441,SD= 1. 58, Cr o nFAearmdasure cobsisted dfre@ #e)ns on a-point Liker
type scale from Dillard and Peck (2000). The items asked participants their feeling while they
were browsing the website, including fearful, afraid, and scied 3.31,SD= 2.10,
Cronbachdéds U = .92nonEBhefsctchlie fardeédgf =omont
feeling = 90.

Dependent variable$seneral dtitudes toward smokingere measured ke same.0
itemson a 9point semantiedifferential scaldhat measured the pexisting attitudes toward
smoking Attitudes toward health effects of smokingre calculated by averagitige samehree
itemswith the preexisting attitudes measyre ftdb@aad 6, flueeletal wh,y-and fAha
har mlM=s1s34SDE . 65, Cr o n.Btitedesdosvardiktrastivenesséof smoking

were calculated by averaging th@meseven itemsvith the preexisting attitudes measyre

5t

unssexxyy o, fphpideastads ofti mbd-¢giog mMblegl o6, fAstres
cal mi ngo;pofsindagateioy e daavdo idbHRB®SD+ abl 22, Cronbac

92.

Attitudestoward antismoking messagegeremeasured usgsixitemsselected from
Sundar (2000). Participants indicated how well the adjectives (believable, informative, insightful,
objective, interesting, and cleatgscribe the messages that were delivered by the website-on a 9
point Likerttype scalgM = 7.22,SD=12 2, Cr o n b a.dHe &csle ranged fram8 2 )

Afdescribes very poorly .= 10 to Adescribes ver
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Attitudes toward the websit®nsisted o§ix items selected from Sundar (2000) and
Sundar, Xu, Bellur, Oh, and Jia (2011). Participants were askeditate how well the

adjectives (exciting, high quality, fun, cool, imaginative, and entertaiciesgribe the wedite

that they interacted with on agint Likerttype scalef =5.27,SD=2.0, Cr onbachés U

=95 . The scal e r amgye do oforrdny f=d elsoc rtiob efisd evsecr i bes

Beliefs about the effects of smokimgremeasured using items. Participants were asked

to indicate how likely they believe that a smoker will develop certain symptoms if s/he continues

to smoke compared t@ nonsmoker on aoint Likertt ype scal e, anchored w

likely=-406, HAsame as = 00, aThdsymptomsihcludadtheaneghtivek e |l y =

health outcomes of smoking that the stimulus website codvesguced 1Q, brain shrinkage,

premature aging and wrinkles, lung cancer, mucus congestioimysempa, and stained te¢

=7883SD=102, Cronbadghés U = .88
Par t i dehpveonaltinterdion related to smoking was measurdaehgvioral

intention toseek further informatianBehavioral intention to seek further informatiamas

measured by three items adapted fidmand Sundar (2010participants responded to three

statements on af8oint Likertscale angi ng from Astrongly di,sagree

s u ¢ hl weukl liké to know more about the topic of smoking a Inwduldfike to browse
more content aboutsmoking and fAl woul d di scuss the
Demographics Parti ci pantsd media use was

minutes they spend on the Internet on a given d&y (167.13,SD= 135.17 Min = 0,Max =

topi c

measur ¢

1000) Parti cVMpHwzSPs1.48)gpendet (70 males, 97 femalesdhnic group (17

Asians, 14 African Americans, 115 Caucasians, 12 Hispanics, 3 Arabs, and 6 in Other category),
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academic standing (56 freshmen, 43 sophomores, 35 juniors, and 33 seniors), and first language

(150 having English as first language) were ate@asured at the end of the questionnaire.



Tablel. Descriptive statistics for moderating, meufig, dependent, and contnadriables

53

Variables M SD  MIN MAX Skew. Kurt. U
Moderator
Issue involvement 492 188 100 840 -050 -0.44 .93
Control variables
Smoking status 0.62 0.69 0.00 2.00 0.68 -0.69
Biased message processing 3.04 1.69 1.00 800 0.69 -0.17 .90
Attitudes toward health effects of smoking 1.48 0.86 1.00 7.00 283 11.44 .85
Attitudes towardattractiveness of smoking 2.58 1.69 1.00 814 1.06 0.37 .92
Mediating variables
Perceived contingency 4.89 2.28 1.00 9.00 -0.15 -0.92 .85
Presence 6.52 1.76 1.00 9.00 -1.08 1.16 .76
Interface assessment 7.06 1.31 3.00 9.00 -069 042 .63
Imagery engagement 744  1.26 200 9.00 -1.37 3.09 .88
Cognitive absorption 5.43 1.53 1.33 867 -0.39 -0.17 .88
Selfreported elaboration 7.52 1.19 2.60 9.00 -0.87 0.95 .79
Total amount of thoughts 481 2.07 0.00 15.00 1.58 5.10
Valence ofmessageelated thoughts 2.45 254 -400 14.00 0.55 3.59
Valence of websiteelated thoughts 0.77 129 -1.00 5.00 1.50 1.74
Arousal 4.40 1.59 1.00 8.33 0.07 -0.43 .64
Fear 3.31 2.10 1.00 9.00 0.83 -0.09 .92
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Dependent variables

Perceivednteractivity 521 215 1.00 9.00 =24 -.87 91
Attitudes toward health effects of smoking 1.34 0.65 1.00 433 216 4.34 .76
Attitudes toward attractiveness of smoking 2.29 1.52 1.00 8.14 1.33 1.18 .92
Attitudes toward antsmoking messages 7.22 1.22 133 9.00 -1.32 357 .82
Attitudes toward the website 527 2,01 100 9.00 -0.28 -045 .95
Beliefs about the effects of smoking 7.88 1.02 1.00 9.00 -251 12.87 .88
Behavioral intention to seek further informatioo 4.86 2.13 1.00 9.00 -0.04 -0.71 .92

* Smoking status was coded asnominal variald: 0 = nonsmokergN = 84), 1 = experimentergN = 63), 2 = established
smokergN = 20).



Table 2. Zercorder correlations of all variables

5 6 8 10 11 12 13 14 15 16 17 18 19 20 21 22
1. Modality
interactivity 1.00
2. Dummy variable
(Low message -.01 1.00
interactivity)
3. Dummy variable
(High message .00 -.50**  1.00
interactivity)
4. Issue 01 -06 13 100
involvement
5.Biased message o1 .00 .15 1.00
processing
6. Preexisting
attitudes toward .08 .05 -.05 -.07 .28** 1.00
smoking
7. Perceived 3% 11 14 .02 -25% -13  1.00
contingency
8. Perceived 297 .13 14 .05 -26%  -23%  53* 1,00
interactivity
9. Presence .38** -.05 A1 .06 -.20%  -.08 A2+ 59+ 1.00
10. Interface 25% .10 .10 -03  -22% .06  35%  51% 47 100
assessment
11. Imagery 16* 14 -0l -01  -28% -10  23%  30% 34+  32% 100
engagement
12. Cognitive 13 08  -02 .05  -35% .22% 33+  5p= 350 74 398, 100
absorption
13.Selfreported ) o5 18 21 26 .01 22%  19%  24%  23% 420 33% 100
elaboration
14. Number of .16 -03 -03 -10 -03 0L  -04 0L -0l -01 0L 00 08 100
thoughts
15.Valence of
messageelated -.10 -11 .16* -.03 -.24%% -.16* 24* .25%* .20** 0.14 .16* 32 21% .36** 1.00
thought
16. Arousal .13 .03 .01 A9 -.29** -.08 23 .28+ 24 18 .28 AT 24+ -.03 12 1.00
17.Fear .05 A1 -.05 .06 -12 .01 .15 .10 .09 .03 .16* .18 21+ .03 .04 32+ 1.00
18. Attitudes ek ok S ok * * ok ok
toward smoking -.01 .01 -.04 -.09 42 .82 -.16 -.28 13 -.15 -.19 -2 -0.08 -.01 -.20 -.10 .02 1.00
19. Attitudes o * o * * - ok - *
toward the message .13 .13 .08 12 -41 -.10 29¢ A4l .26~ .28~ .53 46+ .36 .01 .23 .30 17 -7 1.00
fo%g:gtgf?:aebsite 14 -.04 .08 .10 -.31%* -.18* 33 59** A3 29%* .30** 54* 24 .13 29%* .28+ .07 -7 A45** 1.00
21.Beliefs about
the effects of -.07 .10 -.04 .04 -.32%* -.23% .14 16* 13 27T .25 16* 25+ .02 .13 .15 .03 =31 27 A7 1.00
smoking
22.Behavioral 11 .01 .14 .30** =19 -.05 .28** .38** .26%* .16* .19* 56** 31 -.04 24 .32%* 37 -.07 .35** .39** .08 1.00

intention




Data Analysis
General Linear Model (GLM) analyses were used to test the effects of two independent
variables (modality interactivity and message interactivity, fully crossed), one continuous
moderator (issuenivolvement), and two contrelriables (smoking stastand biased message
processing) on dependent variables proposed in hypothesexiftneg attitudes toward
smoking were controlled in all analyses that used the attitudes toward smoking as a dependent
variable. To examine the mediating effects propdseldypotheses, this study adopted a

bootstrapping method (HayeX)13 Preacher & Hayes, 2008).

RESULTS

The results will be organized basedhypotheses proposed in the literature review
section and primary finding¥he effects of modalitinteractivity are analyzed first.féer
manipulation checgkthe effects of modality interactivity on imagery engagement are reported
first, as proposed by H1 to H6. Next, the effects of modality interactivity on cognitive
engagemenrdre reportedas proposd by H7 to H12 and RQMNext,we move on tdhe
combinatory effects of message interactivity and issue involvement on cognitive engagement, as
proposed by H15 to H22\s an answer tbl13, H14, andRQ2, hecombinatory effectsf all
three 1Vs (i.e. rodality interactivity, message interactivity, and issue involvenemtcognitive
engagement and emotional engagenaeatreportect the endSee Table 3 and Table 4 to

overview the organization of results section and significant findings.
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Manipulation Check

To test whether the manipulat®for modality interactiiy and message interactivity
werepsychologicallyeffective,the level of interactivity of the website perceived by participants
was analyzedModality interactivity and message interactivitgn fully-crossed and entered as
independent variable$he analysis showed that participantshie@modality interactivity
conditionperceived the website as more interactive, allowing them to perform more actions, and
enabling them to access informatiomrmore various wayd = 5.74, SE= .24). The degree of
perceived interactivitpf those in the control condition was significarltdyver than thisi =
4.36 SE= .23, F (1, 152 =22.08 p < .00, d° = .13 For message interactivityhe ratings of
high, medium, and low message interactivity conditions shamedaginally significant
difference acrossonditions Participants in the high message interactivity condition perceived
the website the most interactif = 5.5Q SE= .28),whereas those in the low message
interactivity condition perceived the website the least interative 4.63 SE= .28). The rating
of themedium message interactivity conditimasin between i = 5.00 SE=.28),F (2, 152) =
2.80 p=.06 d*=.04

The analysis also revealed a marginally significant interaction effect between modality
interactivity and message interactivify(2, 159 =2.53 p= .08 d*= .03 Message interactivity
positively predicts perceived interactivityut only in the absence of modality interactivitp.
the presencedhes | i der , p ar t iotthepneenadtistyoof tipeevebsite was nod n
affected by the degree of message interactivity, showing almost the sameinatiegthree
message interactivityonditions(high: M = 5.8 SE= .40 medium:M = 5.6Q SE= .39 low: M

= 5.7Q SE=.39. In contrast, participants perceived the website with higher message
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interactivity as more interactive when the site did not offer any modality interactggy: M =

5.13 SE= .38 medium:M = 4.41, SE= .37, low: M = 3.47, SE= .37) (Figure8).

.
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Figure8. Modality interactivity X message interactivity interaction on perceived interactivity

Effects of Modality Interactivity on Presence, Imagery Engagementna Attitudes
H1 to H6predicted (1) positive effects of modality interactivity on the degree of presence
and imagery engagemeiaind (3 mediating effects giresence and imagery engageniéti to
H6). Figure9 summarizeshte hypothesized relationships between the variables proposed by H1

to H6.
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Figure9. H1 to H6

PresenceH1 hypothesized that modality interactivity, openadilized agheslider, will
lead togreater feeling of presence compared to the control conditidine modality
interactivity condition, participants drag the slider to see the continuous changes in faces, brain
activity, and lungsfteryears ofsmoking Inthecontrol condition, partipants scrolled down to
seethe sameset of pictures that describige negative outcomes of smoking faces, brain
activity, and lungsln keeping with H]1 participants in the modality interactivity condition
reported feeling greater degree of presengigeviney were browsing the webs(td = 7.16,SE
= .20)compared to those in the control conditivh= 5.78 SE=.19) F (1, 152 =30.79p<
.001, d* = .17. In other words, thewere more likely to say that thésit as if theymoved or
manipulaté objects, ane&ngagedll of their senses véminteractng with the website, compared

to when they were merely scrolling down the static picturleas, H1 was supported.
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Imagery engagemerii2 hypothesized that modalityteractivity would also lead to
greater degree of i1 mager yThedatgsugpertedethsthypothresisp ar t i
Participants in radality interactivity condition moreasilypictured and visualizd the effects of
smoking in their mindM = 7.64 SE= .15 than those whavere in the control conditiofM =
7.20, SE=.15) F (1, 152) = 5.40p < .05 ¢ = .03 Thus, H2 was supported.

Attitudes toward the websitslodal ity i nteractivity also enl
toward the website. Participantstive modality interactivity condition evaluated tiole
website as morexciting, cool, imaginative, entertaining, and having high&lity (M = 5.44,
SE= .24)than did those in the control conditiv = 4.78, SE= .24),F (1, 152) = 4.75p < .05
d°=.03

To test H3 and H6, the indirect effects of modality interactivity on attitudes toward the
website through presence and imagery engagement was examined. A bootstrapping procedure
using 5000 bootstrap samples and {miasected confidence intervgldayes,2013 was
employed. Modality interactivity was entered as an independent variable in the mediation
analysis Presence and imagery engagement were entered as mediators that operated either
separatelpyr i n serial. Participantsd smoking statu
wereentered as the same contvatiables as in the GLM analysis.

As hypothesized, the mediation analysis revealed a significant indirect effect for presence
(B=.5%6, SE=.17, 95% C.I. from .26 to X. Thus, H6 was supported. Modality interactivity
increased the feeling of presence during the braywsisk, whichinturme n hanced parti ci
attitudes toward the website such that the site is ear#ing, coolimaginative, entertaining,

and having higher quality.
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The result did not reveal any significant indirect effect for imagery engageBien08,
SE= 05,95% C.I. from-.02 to .18. Although participants in modality interactivity condition
reported moreasily picturing and visualizing the effies of smoking in their mind tihathe
control condition as revealed by the GLM analysis, this heightened degree of imagery
engagement, without the aid of presence, did not translate into more positive attituddghewar
website. The indirect effect through both presence and imagery engagement when they operated
in serial was not significant, eitheéB € .05,SE= .05 95% C.I. from-.02 to .17). Thus, H3 was
not supported.

Attitudes toward artsmoking messageBeyond the attitudes toward the website, the
presence of modality interactivitytheansi ti vely
smoking messages that were delivered by the website. Participédmsriadality interactivity
conditionmore lkely agreed that the arsimoking messages on the site waetevable,
informative, insightful, objective, interesting, and cledr< 6.99,SE= .13)thandid those in the
control condition 1 = 7.38,SE= .13, F (1, 152) = 5.47p < .05 o’ = .04

To test H4, the indirect effects of modality interactivity on attitudes toward the anti
smoking messages through presence and imagery engagement were tested by the same
bootstrapping procedure. In the GLM analydishe attitudes toward the astoking messges,
message interactivity emerged as a significant predictor in addition to modality interactivity.
Thus, message interactivity was entered as a controlling variable in the mediation analysis, in
additionto the existing two controlariables (i.e. smokmstatus, and the degree of biased
message processing). The analysis revealed a significant indirect effect through both mediators
in serial B = .11, SE= 04, 95% C.I. from .04 to .23 he presence of modality interactivity on

the website increased thesfig of presence during the browsing task, which in turn, enabled
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participantgo more easily picture and visualize the effects of smoking in their mind. This
heightened imagery engagement subsequently led to more positive attitudes toward the anti
smoking messages that were delivered by the webHtes, H4was supported.

General attitudes toward smokinjttitudes toward health effects of smoking did not
yield any significant result. For attitudes toward attractiveness of smakigglity interactivity
successfullypersuaded participants that smoking is not an attractive belesreioafter
controllingfori n d i v preexistihgaathitudes toward smokingfter browsing the website,
participantswho interactedvith the slidemwere less likelyto say thatsmoking, in general, is
sexy, pleasant, sociable, glamorous, calmmgijtive,or favorable(M = 2.29 SE= .10)than
those in the control conditiogiV = 2.55 SE=.10), F (1, 151) = 4.45p < .05 o = .03 The
analysis alsoevealed anarginally significant interaction between modality interactivity and
message interactivitf (2, 151) = 2.81p = .06 d® = .04 Under high message interactivity
condition, participants who interacted with modality interactivity less likelievel that the
smoking is an attractive behaviorl € 2.9, SE= .17) than didparticipants in the control
condition M = 2.74 SE=.16). The difference between two conditions was significant by Tukey
H S D 6 s-hop testTthus, the main effect of molity interactivity on attitudes toward
attractiveness of smoking was attributed to its effect uthadrigh message interactivity

condition(Figure10).



63

23 ;/ % —O—MO.dality interactivity
Absence

—m-Modality interactivity
L5 Presence

Low Med High

Message interactivity

Figure10. Modality interactivity X message interactivity interactionaititudes toward

attractiveness of smoking

The indirect effecof modality interactivity orattitudes toward attractiveness of smokivgre

examined to test H3n additiontoa r t i ci p ant s and themediee af iasedimaedsage
processing, their prexisting attitudes toward attrastinesof smoking message interactivity,

andthe interactiorbetween modality interactivity and message interactivgyeentered as
controlvariablesin the mediation analysighe result shows thaeither presence nor imagery
engagement is a significant mediatdhe degree of imagery engagement and the feeling of

presence enhanced by matainteractivity did notexplam ny di f ference i n par
attitudes towarattractiveness agmoking.Thus, H5was not supportedrigure 11 summarizes

findings from H1 to H6. Supported hypotheses are marked by solid lines.
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Effects of Modality Interactivity on Interface Assessment, Cognitive Absorption, and

Attitudes

Thus far, this dissertation has analyzed the effects of modality interactivity on imagery

engagement and attitudes. Next, we will turn to the effects of modality interactivity on cognitive

engagemerdnd related variabledH7 to H12 proposed (Positive effects of modality

interactivity on interface assessment and cognitive absorptiorf2pmdirect, positive effects of

modal ity

nteractivity

on

i ndi vandion @dgnisivé

absorptionFigure12 summarizes the reaianships hypothesized by H7 kil 2.

att

t

u
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Figurel2 H7 to H12

Interface assessmemdodality interactivitys uccessf ul |l y enhanced i nc¢
assessmentheanalysis found that participantstime modality interactivity condition evaluated
the interfaceasmore intuitive, natural, and easy to interact wWikh= 7.36, SE= .16)compare
to those in the control conditiqiVl = 6.61, SE=.15), F (1, 152) = 14.66p < .001, d*= .09
Thus, H7 was supported.
Cognitive absorptionindividuals reported being more absorbed while browsing the
website whenhte site was equipped with the slidBarticipants ithe modality interactivity
conditionagreed that they weraore absorbed in the browsing task and that their attention was
less diverted while they were browsing the webdte=(5.58, SE=.18), compared to those in
the control conditionNl = 5.07,SE=.17),F (1, 152) = 5.30p < .05 d* = .03 Thus, H8 was

supported.












































































































































































































