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ABSTRACT 

 

 The purpose of this study was to determine how children cognitively and 

emotionally process interactive marketing of snack food products in advergames.  

Investigating the general relationship between customizing this type of 

advertising and cognitive and attitudinal effects was central to this purpose.  The 

results of this study indicate that customization of game avatars can affect both 

subjective feelings of presence and psychophysiological indicators of emotion 

during gameplay.  A secondary analysis of these data revealed significant age 

differences in responses to avatar customization.   
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CHAPTER 1: INTRODUCTION 

  

 

 

 The purpose of this study was to determine how children cognitively and 

emotionally process interactive marketing of snack food products in advergames, 

or free online games with embedded, branded content.  Researchers have 

studied the impact of food advertising on kids for nearly three decades, but most 

of their work has focused on television ads in terms of behavioral effects 

(Goldberg, Gorn & Gibson, 1978; Gorn & Goldberg, 1984), the prevalence of 

television advertisements to children (Derochers & Holt, 2007; Taras, Zive, 

Nader, Berry, Hoy & Boyd, 2000) and children’s capacity to understand 

advertisements in general (Kunkel, 1990; Kunkel & Roberts, 1991). During these 

three decades, children have been increasingly exposed to integrated marketing 

communication (IMC) techniques including television commercials, print 

advertisements, packaging designs, product placements, in-school marketing 

campaigns, sponsorships, promotions and advergaming (Moore, 2006).  During 

this increase of IMC campaigns targeted toward children, obesity rates have 

tripled for individuals aged 6-11 (Ogden, Carroll, Curtin, McDowell, Tabak, & 

Flegal, 2006).  These simultaneous increases have led many researchers to 

investigate the possibility of a connection between advertising and obesity.  

Thus, there is extensive research on the general relationship between advertising 

and children’s perceptions, but the cognitive and attitudinal effects of different 
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branding strategies on children are less established.  The effects of more 

interactive media on children are even less well known.  The use of interactive 

media in marketing food to children should be examined not only to investigate 

these innovative marketing messages, but also to address concerns of these 

marketing techniques playing a role in increasing the prevalence of childhood 

obesity.   

Interactive media, by definition, allow for an interaction between the user 

and the message; this interaction can be between humans, between humans and 

machines, and between machines (Li & Leckenby, 2004).  Li and Leckenby 

(2004) identified interactive communication, which occurs when users relate to 

and/or change the message with which they are interacting, as a key component 

to increasing Internet advertising effectiveness.  Online advergaming is a growing 

form of interactive media marketing, with major snack food producers such as 

Nabisco and General Mills producing advergames targeting children 

(Mallinckrodt & Mizerski, 2007; Moore, 2004; Moore & Rideout, 2007).  An 

advergame, or a free online game with embedded, branded content, is a distinct 

form of online gaming in that these games are completely advertiser sponsored 

and produced (Moore & Rideout, 2007).  While the use of advergaming as a way 

of targeting children continues to increase, little is known about the effects of 

advergames.  The interactive, immersive nature of advergames could make the 

persuasive impact of such messages somewhat different from ads in traditional 

media.  Insight into the impact of these messages via systematic research on 

children’s cognitive and emotional processes engaged by playing online 
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advergames is necessary. This study will serve as an initial investigation into the 

processing and effects of advergame play on children.   

The main theoretical framework for this study will be Lang’s (2006) Limited 

Capacity Model of Motivated Mediated Message Processing (LC4MP).  Previous 

work on advergaming using this model has argued that interactive media may 

require more cognitive resources than traditional media like radio and television 

due to the added draw on resources controlling participant reaction to game 

stimuli (D’Andrade, 2007).  Thus, the storage of brand related information in 

advergames might suffer as a consequence of resources allotted to encoding 

and executing motor tasks in response to stimuli.  However, the immersive 

quality of the advergame may create a more powerful, positive emotional 

experience that in turn increases encoding and storage.    

In order to increase game enjoyment, a great deal of effort is devoted to 

making videogames more immersive (Murray, 1997).  One way of accomplishing 

this is through customization.  Videogames are becoming increasingly 

customizable, not only in terms of game environment and play options, but also 

avatar customization (Lim, 2006).  Advergames, while not nearly as advanced as 

expensive videogames, are following this trend toward giving players more 

choices.  An extensive body of psychological research has found that giving 

individuals choices not only leads to better performance and more intrinsic 

motivation, but also more overall satisfaction (Cordova & Lepper, 1996; Iyengar 

& Lepper, 1999; Langer, 1975; Taylor & Brown, 1988).  One particular way in 

which today’s videogames are customizable is in the creation of one’s avatar, 
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which is the on-screen representation of the person in the game environment. 

Based on the above research, allowing individuals more choices concerning their 

avatars should increase their overall enjoyment and perhaps their level of 

involvement and immersion, or presence, within an advergame.  The degree to 

which advergame players feel that their avatars represent them in third-person 

point-of-view games (when they can see the avatar negotiating the game) is 

important in determining and explaining their emotional experiences.  These 

emotional experiences are central to understanding how the persuasive 

messages embedded in snack food advergames are being processed.  This 

study will investigate how variation in avatar customization affects children’s 

information processing, feelings of presence in the advergame, attitudes and 

brand preferences. 
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CHAPTER 2: LITERATURE REVIEW 

 

 

Childhood Obesity and Snack Food Advertisements 

During the past three decades, children have been increasingly exposed 

to integrated marketing communication techniques including television 

commercials, print advertisements, packaging designs, product placements, in-

school marketing campaigns, sponsorships, promotions and advergaming 

(Moore, 2006).  During these decades, obesity rates have tripled for children 

aged 6-11 (Ogden, Carroll, Curtin, McDowell, Tabak, & Flegal, 2006).  These 

simultaneous increases have led many researchers to investigate the possibility 

of a connection between advertising and obesity.  Much of this research has 

focused on television advertisements because television is the primary medium 

used to reach children as well as the primary medium used to advertise food and 

beverage products (Desrochers & Holt, 2007; Kunkle, Wilcox, Cantor, Palmer, 

Linn & Dowrick, 2004).   

Early evidence for an effect of media on children’s food habits focused on 

behavioral effects.  For example, Goldberg and colleagues (1978, 1984) found 

that children who were exposed to advertisements for less healthy foods like 

candy and sugary snacks were more likely to choose them than children who 

were exposed to healthier food public service announcements.  However, these 

findings failed to explain why children are so susceptible to television 

advertisements.   



 

 6 

Much research dedicated to this question revealed a prevailing finding: 

that children are unable to distinguish commercial advertisements from television 

programming, especially children under the age of 5 (Kunkel et al, 2004).  Once 

children develop the ability to perceptually distinguish between commercial 

advertisements and television programming, they still must master the task of 

identifying persuasive messages and defending against them, a task that is 

generally not mastered until the age of 8 due to progressive cognitive 

development (Kunkel et al, 2004; Young, 2003).  Some researchers and 

marketers, however, have challenged these findings, citing that children may 

understand but do not have the ability to explain their comprehension to an adult 

(Kunkel et al, 2004, Young, 2003).  Nonetheless, this body of research has led 

experts, advocates, legislators and researchers to suggest policy change, and 

government officials to request more specific research be done (Ambler, 2006; 

Bridges & Briesch, 2006; Deroschers & Holt, 2007; Gantz, Schwartz, Angelini & 

Rideout, 2007; Kunkel et al, 2004; Livingstone, 2005; Moore, 2006; Moore & 

Rideout, 2007).  As a part of this research, many suggested investigations into 

the effects of more interactive media such as advergaming (Deroschers & Holt, 

2007; Moore, 2006; Moore & Rideout, 2007).   

 
 
Advergaming as a Persuasive Message 
 

Investigations into the effects of advergames on children are in their 

infancy.  Moore (2006) overviewed major food advertisers’ websites to study the 

types of messages children are receiving in advergames.  She found that of the 
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websites studied, almost a third had one or more advergames containing food 

brands and the sites with more games attracted more young children visitors.  

Advergames generally fit into one of a few categories, including arcade, puzzle, 

adventure and sports; most (90%) use animation, music and sound effects.  She 

also found that 39% of the advergames studied gave players customization 

choices, including choice of avatar, opponent, and game environment.  In 

addition, many of these advergames included features intended to extend game 

play.  More than two thirds of the games overviewed awarded points to players, 

almost half offered multiple levels, and many have time limits.  Membership 

options and virtual communities were also popular ways to get and keep visitors 

(Moore, 2006, pg. 7-8).    

As these results suggest, one of the main advantages of advergaming that 

advertisers are hoping to capitalize on is repeated long-term brand exposure, 

something that isn’t possible with short television commercials (Moore, 2006; 

Moore & Rideout, 2007).    Another main advantage advertisers are looking for in 

the use of advergames is brand immersion and entertainment surrounding the 

brand (Mallinckrodt & Mizerski, 2007; Moore, 2006; Moore & Rideout, 2007).  

However, research is limited as to the success of advergames concerning these 

advantages.   

As one of the very first studies into the effects of advergaming on 

children’s food preferences, Mallinckrodt and Mizerski (2007) investigated 

children’s preferences, brand attitudes and requests.  After exposure to a game 

for Froot Loops with an embedded brand claim that Froot Loops are healthier 
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than fresh fruit, the researchers examined children’s attitudes toward product 

healthfulness.  Despite this brand claim, 83% of the child participants still 

identified fresh fruit as being a healthier food choice.  After exposure to the Froot 

Loops game, significantly more children in the treatment groups preferred Froot 

Loops to other cereals and to other food product categories.  Even though 

participants showed a clear preference for Froot Loops, the children who 

viewed the advergame did not indicate that they would ask their parents to buy 

this brand more than those who did not view the advergame.  Lastly, Mallinckrodt 

and Mizerski measured children’s knowledge of the persuasive intent of the 

advergame after gameplay.  A majority of children understood the intent of the 

advergame to encourage them to ask someone to buy Froot Loops for them, 

and almost half indicated that they understood the intent of the advergame to 

encourage them to eat Froot Loops.  Knowledge of the persuasive intent of the 

advergames tended to increase with age of the children, but this knowledge did 

not affect food preferences (Mallinckrodt & Mizerski, 2007).     

As these findings suggest, advergames may have the ability to alter brand 

and food product preferences, even if children are cognizant of their persuasive 

intent.  Mallinckrodt and Mizerski’s study seems to support concerns about the 

inability of children to understand and react appropriately to persuasive 

messages.  Therefore, systematic research on children’s cognitive and emotional 

processes engaged by playing online advergames is needed to gain insight into 

not only the impact of the claims present in these messages, but also how these 

messages are being processed in the first place.  As Schneider, Lang, Shin and 
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Bradley (2004) note, a major goal of videogame designers is to make the 

videogame a more positive emotional experience.  Combining the effort of 

investigating the persuasive brand messages as well as the emotional 

experiences evoked by advergame play is necessary to understand the full 

impact of advergames on children, but certain game characteristics may alter 

these emotional experiences.  The degree to which a player can customize his or 

her game experience may play a substantial role in how the player evaluates the 

game itself.  The trend toward customization in these games is growing (Moore, 

2006), and avatar customization may have an even greater effect on how players 

experience a game due to increased involvement in gameplay.   

 

Avatar Relationships and Customization  
 
 Avatars, or representations of people in virtual environments, are under the 

direct control of human beings in terms of design and movement (Whalen, Petrui, 

Yang, Petrui & Cordea, 2003).  It has been argued that when an avatar 

representation is embodied, or taken under the control of a human being, three 

“bodies” are present: the objective body, or the physical, observable body of the 

user; the virtual body, or the representation of the user inside the virtual 

environment, and the body schema, or the user's mental representation of his or 

her body (Biocca, 1997).  In highly immersive environments, such as virtual 

reality, the virtual body is capable of affecting the body schema. Biocca (1997) 

argues that these connections make the design of an avatar very important, 

especially in highly immersive environments like virtual reality.  Research has 
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also identified effects of avatar design on social behavior in online environments; 

those assigned more attractive avatars behaved more confidently than those 

assigned less attractive avatars (Yee & Bailenson, 2007).  Thus, avatar 

customization options, especially in immersive environments, are likely to not 

only affect users mental representations of their bodies but also their behavior.     

As previously noted, a recent overview of snack food websites found that 

almost three quarters of these sites employed advergames, and 39% of the 

advergames studied gave players customization choices, including choice of 

avatar (Moore, 2006, pg 6).  The likely explanation for this movement is 

psychological in nature.  A large body of findings has suggested that giving 

individuals choices not only leads to better performance and more intrinsic 

motivation when performing tasks, but also more overall satisfaction.  These 

findings have related self-efficacy and a sense of control to more motivation and 

more persistent efforts to succeed, which in turn leads to better performance in 

the task at hand (Cordova & Lepper, 1996; Iyengar & Lepper, 1999; Taylor & 

Brown, 1988).  In fact, even trivial choices and the perception of choice are 

enough to elicit these reactions (Cordova & Lepper, 1996; Langer, 1975).   

Children also demonstrate this pattern of results.  Cordova and Lepper 

(1996) conducted a study using children aged 9 to 11 years in which they 

manipulated learning environments according to personalization and choice.  

Children given more choices about their representation in a learning game 

environment exhibited more intrinsic motivation, more enjoyment and more 

learning (Cordova & Lepper, 1996).  This finding was replicated for Anglo-
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American children in a cross-cultural study, which suggests that choices about 

self-representation are important in ensuring high levels of enjoyment, intrinsic 

motivation and learning in children  (Iyengar & Lepper, 1999).  

In non-learning oriented videogames, this also seems to be the case.  Lim 

examined the effects of choice of avatar and visual point-of-view (POV) on 

physiological indicators of arousal and emotional valence as well as on self-

reported presence and identification with the avatar (2006).  She argued that  

“the more cognitive and affective resources a player invests, the more realistic 

the representation of the self the avatar becomes; the choice of one’s own avatar 

is a process… that is likely to have a strong repercussion on the player’s sense 

of self-relevance during the gaming activity” (Lim, 2006, pg. 21).  Results 

supported this argument for third-person POV gaming.  When a participant was 

offered a choice of avatar, in a sense gaining “ownership” of the avatar, arousal, 

presence and identification were higher for third-person POV games (games in 

which the player can see the avatar) than they were for first-person POV games 

(Lim, 2006).  

 Given these findings, allowing individuals more choices concerning their 

avatars should increase their feelings of identification with the avatars.  

Identification has been defined as “a process that culminates in a cognitive and 

emotional state in which the audience member is aware not of him- or herself as 

an audience member, but rather imagines being one of the characters in the 

text,” or in this case, the game (Cohen, 2001, pg 252).  Further, if users identify 

with an avatar, salient characteristics of that avatar may integrate into the user’s 
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idea of self during gameplay (Klimmt, Hefner & Vorderer, 2007).  Identification is 

useful to this discussion in terms of choice of avatar but is less useful in games 

where more highly customizable avatar options are available.  Research has 

shown that giving individuals more choices concerning their avatars will likely 

lead these individuals to identify more with their avatars during gameplay (Lim, 

2006).  However, in more customizable games, players have the option of 

building an avatar from several different attributes including gender, body type, 

skin color, hair, and various other physical attributes.  Should a player design an 

avatar to look like him- or herself, this process may not be identifying with the 

avatar as much as projecting ideas of the self onto the avatar.  Cohen (2001) 

notes that identification is “a response to communication by others that is marked 

by internalizing a point of view rather than a process of projecting one’s own 

identity onto someone or something else” (pg. 252).  In recalling the previous 

discussion of embodiment, the avatar is the virtual body, or the representation of 

oneself in a virtual world (Biocca, 1997).  When a user is embodied in an avatar, 

the user’s own mental model of his or her body is altered, even if only transiently 

(Biocca, 1997).  Taylor (2002) argues that, “through avatars, users embody 

themselves and make real their engagement with a virtual world” (pg. 40).  Thus, 

if a user is given a choice of avatar, his or her idea of self is altered by adopting 

characteristics of the avatar, and if the user is given the option of building an 

avatar to represent him or herself, the experience may be made more real and 

have an effect on a user’s own mental representation of self.  Either case is likely 

to strengthen the relationship of an individual with an avatar, but it is likely that 
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those individuals given the opportunity to project their own identities onto the 

avatar will be more involved in the game than those who merely choose an 

avatar.  

This study will manipulate avatar customization by three levels.  The first 

level will be playing the game with an assigned avatar.  Under this condition, 

participants will play a game given a randomly assigned avatar from of pool of 

previously created avatars within the respective advergame.  The second level 

will be choosing an avatar from a pool of avatars to play the game.  Under this 

condition, participants will choose from a pool of avatars created prior to 

participant selection by the experimenter.  The third and final level is playing the 

game with a self-designed avatar.  Participants will design an avatar with which 

to play the advergame, thus creating a virtual body.  As discussed, it is likely that 

those who have the opportunity to embody an avatar will be more involved in the 

game than those who have only the opportunity to identify with the avatar.  

Customization options may help players interact with the game more fully by 

enabling them to represent themselves in the game environment. However, if 

avatar customization brings about a more intense and involved experience for 

the advergame player, certain physiological and psychological effects may also 

occur as an effect of presence, or a feeling of being part of a mediated message 

(Lombard & Ditton, 1997).  
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Feelings of Presence in Media  
 

As previously noted, the two main advantages that advergames afford 

their producers are extended brand exposure and brand immersive 

entertainment. The interactive, immersive nature of advergames, which may be 

furthered by certain game features like customization, could make the persuasive 

impact of such messages somewhat different than ads in traditional media 

through an increase in what is known as presence, or a feeling of being part of 

mediated messages.     

 In a review of the literature related to presence, Lombard and Ditton (1997) 

identified six conceptualizations that are central to the explication of presence:  

social richness, realism, transportation, immersion, the perception of media 

personalities as social actors, and media as social beings.  The first, social 

richness, is the degree to which a “medium is perceived as sociable, warm, 

sensitive, personal or intimate when it is used to interact with other people” 

(Lombard & Ditton, 1997, pg. 4).  The second, realism, is “the degree to which a 

medium can produce seemingly accurate representations of objects, events and 

people” (Lombard & Ditton, 1997, pg. 4).  The third, transportation, is the ability to 

make users feel transported into the medium (Lombard & Ditton, 1997, pg. 5).  

The fourth, immersion, is the idea that users can become perceptually and 

psychologically immersed in the medium. The fifth is the perception of media 

personalities as social actors with whom viewers can interact.  The sixth is the 

response of individuals to the media as though they are social beings (Lombard 
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& Ditton, 1997).  Lombard & Ditton further explain that all of these 

conceptualizations share the idea of “the perceptual illusion of nonmediation” 

(1997, pg. 9).  The term "perceptual" is defined as the involvement of an 

individual’s sensory, cognitive and affective responses to stimuli in his or her 

environment, and the  "illusion of nonmediation" is defined as the state in which 

an individual no longer experiences a medium in that environment (Lombard & 

Ditton, 1997).  Further, these six conceptualizations of presence can be divided 

into two main categories: physical and social. Physical presence refers to feeling 

as though the medium is transcended, and social presence is a feeling of social 

interaction (Ijsselteijn, Freeman & De Ridder, 2001; Lee, 2004; Lee & Nass, 

2005).  A more recent review of the literature on presence has yielded a slightly 

different definition: “a psychological state in which virtual objects are experienced 

as actual objects in either sensory or nonsensory ways” (Lee, 2004, pg. 37).  

This treatment of presence allows for a slightly different interpretation of the 

presence categories.  Physical and social presence are similar, although social 

presence is also identified and defined as when the experience of oneself is 

mediated by technology or when one experiences the virtual construction of an 

alter-self, such as an avatar (Lee, 2004).  In the case of virtual constructions of 

an alter-self, an individual can construct a partially or fully physical representation 

(e.g. the avatar is fully or partially visible), or a fully psychological representation 

(e.g. no avatar is visible; first-person point-of-view game) (Lee, 2004).          

 Some of the contributing factors to creating a feeling of presence are the 

number of senses that are engaged by the medium; form characteristics of the 
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medium such as size, quality, vividness, motion, color, and dimensionality; aural 

characteristics such as sound quality and spatialization; non-obtrusiveness of a 

medium; user characteristics such as willingness of a user to suspend disbelief; 

and interactivity (Lombard & Ditton, 1997).   

 This study will investigate the ability of advergames to induce feelings of 

presence.  Advergames, much like videogames, present a spatial world that is 

capable of being explored and manipulated by the player.  Thus, form and aural 

characteristics present in these advergames may be leading factors in creating a 

sense of presence for the players. In the case of children, these characteristics 

may be even more important.  Certain user characteristics implicated in the 

creation of feelings of presence include willingness to suspend belief (Lombard & 

Ditton, 1997).  Because children have been found to exhibit decreased prefrontal 

lobe activity in conjunction with higher reported levels of presence (Baumgartner 

et al., 2006), it is likely that they are more willing to suspend disbelief and 

become more immersed in the medium and its content.  However, the effects of 

interactivity and customization on children, which increased presence in adult 

populations (Lim, 2006), are less clear. As previously noted, many advergames 

are employing more customizable options, including game environment, 

opponent and avatar customization (Moore, 2006). In order to understand more 

fully the effects of advergaming on children, it is necessary to investigate whether 

giving children the opportunity to make choices and customize their experiences 

within advergames will increase self-reported presence.  If this relationship is 

established, it is necessary to determine whether those feelings of presence will 
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mediate children’s physiological responses to the advergame and their later 

attitudes and behaviors.  As discussed previously, it is likely that those who have 

the opportunity to embody an avatar through customization will be more involved 

in the advergame than those who have only the opportunity to identify with the 

avatar through choice.  Thus, it is likely that embodiment brought about by 

participants building avatars to represent themselves will evoke more feelings of 

presence than identification brought about by participants choosing or being 

assigned an avatar with which to play the game.      

 

H1:  Embodiment will produce more self-reported feelings of 
presence than identification.   

  
 

 However, the effects of this induced presence may be harder to establish.  

The body of research concerning the effects of presence is extensive. Though 

most researchers accept that media can induce physiological, emotional and 

behavioral changes in individuals (Jerome & Jordon, 1997), the specific effects of 

presence on each of these systems are less clear. The conceptual definitions of 

presence outlined previously are derived from the idea that presence is not only 

a mediated experience, but also a psychological mechanism (Jerome & Jordan, 

2007; Riva, Waterworth & Waterworth, 2004). The division of attentional 

resources, with some of those resources being directed toward external 

stimulation, creates normal levels of presence, those experienced in our 

everyday realities (Riva et al, 2004).  Thus, physiological effects induced by 
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experiences in reality might mirror, to some extent, the physiological effects of a 

virtual recreation of such experiences as a covariate of experienced presence.  

Lombard & Ditton (1997) identify likely physiological effects of increased 

presence as the increased propensity to feel more arousal or relaxation, and 

likely psychological effects as enjoyment, involvement, desensitization, and 

persuasion.        

Since the suggestion of the relationship between presence and 

persuasion, researchers have examined its possibility and characteristics.  Kim 

and Biocca (1997) proposed that this relationship is best explained by findings of 

attitude formation studies which suggest that direct experiences create more 

concrete attitudes; they further proposed that the more present an individual feels 

in a medium, the more direct his or her experience.  Their findings supported this 

hypothesis; more presence had a positive effect on brand preferences and 

buying intentions (Kim & Biocca, 1997).  Nelson and colleagues also found that 

more presence had a positive effect on perceived persuasion, brand attitudes 

and preferences (Nelson, Yaros & Keeum, 2006).      

 Nevertheless, effects research concerning presence is only useful to 

media studies if it is capable of being systematically measured and 

operationalized.  Presence measures are either subjective, also called off-line, or 

objective, also called online (Insko, 2003; Jerome & Jordan, 2007; Lee, 2004).  

Many subjective measures exist to quantify the feelings of presence that 

individuals self-report (Jerome & Jordan, 2007), and objective measures include 

behavioral and physiological measures.  Behavioral measures, such as ducking 
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and flinching, are reflexive indicators of responses to stimuli in virtual 

environments, but most presence researchers only accept physiological 

measures, such as heart rate and skin conductance, as corroborative measures 

of presence (Jerome & Jordan, 2007).  A systematic relationship between 

physiological measures and self-reported presence has yet to be established.  

As this study is concerned with the effects of advergaming on children, 

assessing the relationship between self-reported presence and physiological 

indicators of presence in this population is also important as this relationship may 

be somewhat different than it is in adolescent and adult populations.  

Baumgartner, Valko, Esslen and Jancke (2006) found that children aged 8 to 11 

indicated more self-reported presence than adolescents and exhibited decreased 

prefrontal lobe activity, an area of the brain associated with control processes.  

As no comparison to other populations will be made in this study, only the 

relationship between self-reported presence and physiological indicators of 

presence will be examined with the goal of accessing how well these 

physiological measures corroborate self-reported presence in a child population.      

 

RQ1: How well do the physiological indicators associated with 
arousal and emotional intensity correlate with self-reported 
feelings of presence in children?    
 
 

 Assessing the physiological effects of presence is helpful in not only the 

future of its measurement, but also in determining its effects and relationships to 

other variables in interactive media such as advergames.  The degree to which 
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advergame players can customize their avatars and feel that their avatars 

represent them in third-person point-of-view games is important in determining 

and explaining their cognitive and emotional experiences via the effects of 

presence, and these cognitive and emotional experiences are central to 

understanding how the persuasive messages embedded in snack food 

advergames are being processed.  If more available avatar customization does 

increase attention and emotional reaction to advergames, it may, in turn, 

condition appetitive activation and more strongly positive implicit attitudes toward 

an associated brand. 

 

Advergaming and Conditioned Implicit Attitudes 
 

An initial investigation into the effects of advergaming on children found 

that after exposure to a breakfast cereal advergame, significantly more children 

in the treatment groups preferred that brand to other cereals and to other food 

product categories, and this preference was not affected by knowledge of 

persuasive intent of the advergame (Mallinckrodt & Mizerski, 2007).  As these 

findings suggest, advergames may have the ability to alter brand and food 

product preferences, even if children are cognizant of their persuasive intent.  

Conditioning effects may be a likely explanation for this phenomenon.  

Classical conditioning may be one process through which affective 

responses can be transferred to brands and products (Shimp, Stuart & Engle, 

1991).  Repeated pairings of an unconditioned stimulus, in the case of this study, 

an advergame, with a conditioned stimulus, or branded food, can result in the 
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transfer of the affective responses garnered by the game to the branded food.  

Mere exposure is another mechanism that is thought to transfer affective 

responses to brands; if an individual is exposed repeatedly to a brand name, the 

brand becomes more and more familiar, which increases liking of that brand 

(Baker, 1999).  In a study comparing these two mechanisms, Baker (1999) found 

that advertisements using conditioning and mere exposure were only effective at 

encouraging purchase if the brand names were previously unknown, which 

supports the idea that affective conditioning can enhance brand attitudes.  

Similarly, Kim, Lim and Bhargava (1998) found that affective pictures could 

condition responses to advertisements.  Results indicated that as the number of 

viewing repetitions increased, attitude evaluations toward the brand depended 

less on affective conditioning and more on dual-processing of brand information 

(Kim et al., 1998).  Affective conditioning may be an explanation for the positive 

evaluations and brand preferences evoked by advergames because 

advergames/videogames provide positive emotional responses (Mallinckrodt & 

Mizerski, 2007; Moore, 2006; Moore & Rideout, 2007; Schneider et al., 2004). 

However, certain characteristics of advergames may also affect the likelihood of 

affective conditioning.    

Wise and colleagues argued that the effectiveness of advergames hinges 

on this transfer of feelings and attitudes about the medium to the sponsoring 

brand (Wise, Bolls, Kim, Venkataraman & Meyer, 2006).  They further argued 

that if such transfers happen, variables that strengthen the connection between 

the media content and the brand should enhance the relationship between 
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attitude toward the media content and attitude toward the brand; results 

concerning the relevance of the advergame to the brand did support this notion 

(Wise et al., 2006).  Because avatar customization may strengthen the 

connection of the user to the medium’s content via presence effects, the 

emotional response may be stronger and therefore affective conditioning is likely, 

especially in the absence of any brand claim information.  

Because many advergames do not explicitly communicate much brand 

information, dual-processing effects should not play as strong a role in brand 

attitude evaluations, making repeated gameplay reinforcement of attitude 

evaluations.  In fact, because any brand claims made are likely embedded in the 

entertaining experience, children may not be aware of the claims at all. As 

previously discussed, Kim and Biocca (1997) supported the hypothesis that the 

persuasive effect of presence is explained by a more direct experience during 

attitude creation.  Thus, if children are unaware of the brand claims and are 

forming attitudes based more on the affective element of the advergame through 

direct experience with the brand, it is likely that the attitudes they are forming are 

implicit, or unaware.   

Implicit attitude formation via classical conditioning procedures is not an 

entirely accepted phenomenon; but recently, Olson and Fazio (2001, 2002) found 

support for its occurrence.  Because the process of perceiving the brand or 

product may in itself make the attitude toward it more explicit than implicit, Olson 

and Fazio (2001) developed a measure using a subliminal priming technique.  

This implicit attitude measurement will quantify pre and post implicit attitudes 
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toward the branded food present in the advergames; however, because this 

study is concerned with the conditioning effects of advergaming, an advergame 

will serve as the only conditioning procedure.  Initial development of this measure 

was done based on the idea that the presentation of an attitude object will 

activate associated evaluations and will then facilitate similar evaluations 

occurring soon after the initial presentation (Fazio, 2001; Fazio, Sanbonmatsu, 

Powell & Kardes, 1986).  Attitude objects with a positive valence presented as 

primes elicited faster evaluations of positively valent adjectives, and negative 

attitude objects also elicited faster evaluations for negative adjectives (Fazio, 

2001; Fazio, Sanbonmatsu, Powell & Kardes, 1986); thus, congruence of these 

two evaluations is important and implicit attitudes should be apparent in the 

speed of adjective evaluations.  If the advergames do condition positive implicit 

attitudes toward their branded food items, positive adjective evaluations should 

be faster than they are in the absence of a prime, or in this case, a picture of the 

branded food.  Further, individuals who play the game with an embodied avatar, 

or one they construct to look like themselves, may have a more direct, more 

positive experience with the brand leading to a stronger implicit attitude.  These 

individuals should exhibit faster positive evaluation times for the branded food 

pictures than those who have less avatar customization options.  

 

 H2a: Individuals given more avatar customization options within the 
advergame, which allow for embodiment, will exhibit stronger 
positive implicit attitude evaluations toward the branded food shown 
than those given fewer customization options.    
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As noted previously, as customization options increase, the degree to 

which advergame players feel that their avatars represent them in third-person 

point-of-view games is likely to increase feelings of presence, which may affect 

other cognitive and emotional reactions to these advergames.  Because Lombard 

& Ditton (1997) identify likely psychological effects of presence as enjoyment, 

involvement and persuasion, presence may mediate the effects of customization 

on conditioned implicit attitudes toward the branded foods within advergames.   

 

H2b: Self-reported presence will mediate the effects of customization 
on conditioned implicit attitudes. 

 
 

 Thus, individuals who are given the opportunity to embody an avatar with 

more customization options should exhibit stronger positive implicit attitudes by 

way of increased presence within the game and a more direct experience with 

the brand.  However, to examine further the differences in cognitive and 

emotional processing of advergames with differential customization, consultation 

of Lang’s (2006) Limited Capacity Model of Motivated Mediated Message 

Processing (LC4MP) is necessary.  

 

Motivated Information Processing: Dimensional Emotion and Attention 
 

The LC4MP argues that humans have a limited pool of cognitive 

resources and that these resources are divided among three simultaneously and 

continuously occurring subprocesses of cognition: encoding, storage and 

retrieval (Lang, 2006).  Resource allocation to these subprocesses occurs via 
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controlled and automatic attentional processes (Lang, 2006).  An individual’s 

interests and goals may increase resource allotment to encoding and storing a 

certain stimulus in his or her environment via a more conscious, controlled 

allocation of resources; however, because so much information exists in our 

environments, too much for it all to be encoded, certain aspects of the 

environment automatically trigger resource allotment (Lang, 2006).  Novel stimuli, 

or elements that represent a change in the environment, and signal stimuli, 

elements that have personal relevance, both automatically trigger resource 

allotment to processing (Lang, 2006).    

 According to the model, motivationally relevant stimuli may also trigger 

automatic allocation of resources to processing. The LC4MP is built upon the 

idea that complex human affective processes can be explained by a dual 

appetitive and aversive system operating on a bivariate evaluative plane 

(Cacioppo and Berntson, 1994) rather than the univariate bipolar continuum of 

former theories (Allport, 1935; Green & Goldfried, 1965). Cacioppo and 

colleagues (Cacioppo & Berntson, 1999; Cacioppo & Gardner, 1999) have 

provided an evolutionary explanation for this dual system, which they call the 

Evaluative Space Model, and have argued that it encourages the exploration of 

novel stimuli while maintaining vigilance for aversive developments. According to 

this dual system approach, a stimulus can activate the aversive and appetitive 

systems in three possible modes.  The first mode is reciprocal activation, or 

increased activation of one system in conjunction with decreased activation of 

the other.  The second mode is uncoupled activation, marked by the increased or 
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decreased activation of one system while the other system does not change. The 

third and final mode is nonreciprocal activation, and it occurs when both systems 

increase or decrease together. To summarize, the emotional responses that 

people have to stimuli are driven by separate systems, appetitive and aversive, 

that may operate independently of one another.  In a neutral environment, the 

appetitive system is thought to be slightly more active to encourage exploration, 

but if a negative stimulus is presented, the aversive system is able to activate 

more quickly to aid fight or flight reactions. Individuals have been shown to 

measurably differ in resting levels of activation in these two systems (Lang, Shin 

& Lee, 2005), and younger individuals tend to have a higher resting level of 

appetitive activation in general (Lang, Schwartz, Chung, & Lee, 2004).   

 The LC4MP argues that appetitive activation increases automatic resource 

allocation to encoding and storage and that these allocations, as well as the level 

of appetitive activation, increase as the environmental stimulus becomes more 

arousing (Lang, 2006). Because advergames capitalize on the association of 

entertainment with the brand (Mallinckrodt & Mizerski, 2007; Moore, 2006; Moore 

& Rideout, 2007), it makes sense to also define advergames as intending to 

capitalize on emotional, arousing experiences with the brand.  According to the 

LC4MP framework, the more pleasant the advergame, the more resources will 

go to encoding and storing the information presented in the advergame, whether 

that information is embedded brand claim information or simply the brand name 

encoded with stronger ties to a positive emotional experience. Further, the 

immersive quality of the advergame may create a more powerful, positive 
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emotional experience that in turn increases encoding and storage.  Children, who 

arguably have less cognitive control capacity, may be less able to defend against 

advergames’ inherently persuasive stimuli and may, as a consequence of their 

increased appetitive activation, encode and store this persuasive information 

more readily. 

 In order to examine children’s emotional experiences with advergames, this 

study will employ a dimensional view of emotion.  In this view, the relationship 

between emotion and motivation is close, and while emotion is a term usually 

reserved for humans, the motivational models of animal behavior, like the 

Evaluative Space Model referenced previously, are applicable to human behavior 

as well (Bradley, 2000).  Behaviors occurring as a response to environmental 

stimuli occur with varying strength and speed, and these parameters correspond 

well to the parameters of emotion, valence and intensity (Bradley, 2000).  Thus, 

this dimensional view of emotion posits that emotions contain two underlying 

dimensions, hedonic valence and arousal (Bradley, 2000; Lang, Greenwald, 

Bradley & Hamm, 1993).  Arousal ranges from bored or relaxed to excited or 

aroused, and valence ranges from highly positive to highly negative (Lang et al, 

1993).  Measurement of emotion is difficult because it occurs in a variety of 

responses ranging from behavioral to physiological (Bradley & Lang, 2001).  

Among physiological measures, facial electromyography (EMG) has been used 

to measure valence and skin conductance has been used to measure arousal 

(Bolls, Lang & Potter, 2001). If the intent of advergames to capitalize on the 

association of entertainment with the brand can also be defined as intending to 
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capitalize on emotional experiences with the brand, advergames should evoke 

measurable physiological responses associated with emotional reactions.  

 Facial EMG is a measurement of the contractions of the facial muscle 

groups associated with certain emotional expressions, such as smiling and 

frowning (Bolls et al., 2001). Increased activity in the zygomaticus major, located 

in the cheek area, and corrugator supercilli, located in the brow area, muscle 

regions has been associated with positive and negative emotions, respectively, 

when viewing pictures (Lang et al., 1993) and hearing radio advertisements 

(Bolls et al., 2001). Studies also have found that orbicularis oculi muscle area 

activity is associated with positive emotion (Eckman, Davidson & Friesen, 1990) 

and is greater during high-arousal than during low-arousal emotion conditions 

(Bradley, Cuthbert, & Lang, 1991), and orbicularis oculi EMG activity has been 

shown to be high during positively valent high-arousal emotions (Ravaja, 2004; 

Ravaja, Saari, Kallinen & Laarni, 2006). 

 During advergame play, it is likely that both positive and negative emotions 

will be present due to the effects of successful and non-successful maneuvers 

and interactions.  However, if avatar customization does have the hypothesized 

presence-inducing effect, those individuals who have the most customization 

options should experience increasingly intense emotional responses over the 

course of the game, irrespective of valence.  If an individual is enjoying the game 

and doing well, his or her appetitive emotional intensity should increase over time 

and his or her aversive emotional intensity should decrease over time; however, 

if an individual is not enjoying the game and is doing poorly, his or her aversive 
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emotional intensity should increase over time while aversive intensity decreases. 

In either case, individuals who are more present due to more available avatar 

customization options will have facial EMG responses that show a greater 

reciprocal relationship over time than those individuals in conditions with fewer 

customization options.  

  
H3: Individuals given more avatar customization options within the 
advergame will exhibit orbicularis oculi and corrugator supercilli 
facial EMG responses that show a greater reciprocal relationship 
over time than individuals in conditions with fewer customization 
options.    
 

Skin conductance is a measurement of electrodermal activity on the palm 

of the hand indicating sympathetic nervous system activation (Ravaja, 2004; 

Schneider et al., 2004).  With an increase in sympathetic nervous system 

activation as an operational definition of arousal, electrodermal activity, or skin 

conductance, can be an excellent measure of arousal (Ravaja, 2004).  Studies 

have shown that self-reported emotional arousal and skin conductance correlate 

well across valence level (Lang et al., 1993).  Tonic, or long term averages of 

skin conductance (SCL), show gain or loss in emotional arousal over time, and 

event-specific phasic, or short-term skin conductance responses (SCR), show 

emotional arousal to a specific stimulus (Ravaja, 2004).  As Lim (2006) showed, 

the provision of avatar choice increased self-reported feelings of presence as 

well as physiological arousal (SCL).  Thus, as avatar customization options 

increase within an advergame, a greater overall level of physiological arousal is 

expected.  
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H4: Individuals given more avatar customization options within the 
advergames will exhibit a skin conductance level that is greater over 
time than individuals given fewer customization options.    

 
   

 
Further, if individuals who are given more avatar customization options 

within an advergame exhibit increased skin conductance and a greater reciprocal 

appetitive-aversive facial EMG relationship due to presence effects in the games, 

they may exhibit conditioned physiological reactions to the branded food 

appearing in these games at a later time. The ability of advergames to condition 

attitudes toward these brands will be accessed, but to further examine whether 

advergames condition positive responses to the branded food associated with 

them, psychophysiological indicators of emotional valence and arousal also will 

be measured.   Before and after advergame play, psychophysiological measures 

will be collected during presentations of pictures of the branded food shown in 

the advergames, similar branded food and healthy food.  These measures will 

allow the assessment of the possible conditioning of physiological responses to 

the branded food appearing in advergames and of how these indicators of 

cognitive and emotional processing map onto implicit attitudes. Based on the 

aforementioned conditioning research, it is likely that children will form positive 

implicit attitudes toward the branded food appearing in the advergames, and that 

those children who are likely to be more involved in the game due to more 

customization choices will have more strongly positive implicit attitudes.  

Therefore, it is reasonable to believe that those individuals who have had a more 
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direct, positive experience with the brand via avatar embodiment may also exhibit 

more strongly appetitive psychophysiological responses when presented with 

attitude priming pictures.  

 
H5: Individuals given more avatar customization options within the 
advergame will exhibit more strongly appetitive skin conductance 
and orbicularis oculi facial electromyography responses than those 
given fewer customization options while viewing attitude priming 
pictures.     

 
 
 

The proposed effects of avatar customization on facial EMG and skin 

conductance responses to advergame play and to the attitude priming pictures 

are likely to be functions of increased presence.  The more an individual can 

relate to his or her avatar through embodiment and, to a lesser extent, 

identification, the more present in a game he or she will likely feel.  Because two 

of the identified effects of presence are increased arousal and enjoyment 

(Lombard & Ditton, 1997), it is reasonable to believe self-reported presence will 

mediate the effect of customization on indicators of arousal and emotional 

valence.   

 
H6: Self-reported presence will mediate the effects of customization 
on skin conductance and facial EMG reactions to the advergames. 

 
 
 

As previously stated, this study uses the LC4MP as a theoretical 

framework.  Thus, attention is conceptualized as cognitive resources allocated to 

encoding the stimulus message or, in this case, the advergame. The two main 
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areas of research on attention are short-term or selective (phasic) and long-term 

or cognitive effort (tonic) (Posner & Peterson, 1990).  Selective attention involves 

the allocation of resources to focusing on stimuli within the environment, and 

cognitive effort involves the amount of resources that are allocated to processing 

stimuli over time after selection (Posner & Petersen, 1990).  Heart rate has been 

used to examine both tonic and phasic allocations of resources (Bradley, 2000; 

Posner & Peterson, 1990).  However, because heart rate is under the control of 

the autonomic nervous system’s two subsystems, the parasympathetic and 

sympathetic, it may be more useful to examine the relative activation of these two 

subsystems over time to examine attentional resource allocation to advergame 

play.   

The parasympathetic and sympathetic nervous systems are the two main 

subsystems of the autonomic nervous system.  Most organs, including the heart 

and lungs, are innervated by both the parasympathetic and sympathetic nervous 

systems, and these two systems have somewhat opposite effects on these 

organs; parasympathetic activity tends to activate specific organs with rapid 

short-term efforts and sympathetic activity is more diffuse and longer-lasting 

(Bradley, 2000).  The relationship between these two systems and their 

subsequent consequences for physiological measurement of emotion and 

attention is quite complex.  Sympathetic activation is associated not only with the 

aversive fight or flight response, but also with appetitive responses, just as 

parasympathetic activation is associated with aversive and appetitive responses 

(Bradley, 2000).  This relationship has led researchers to propose that these two 
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systems activate independently of one another, and in theory can be reciprocally 

active or coactive (Berntson, Cacioppo & Quigley, 1991). Thus, an examination 

of attention via heart rate must be more selective than simply beats per minute. 

The vagal system is the primary component of the parasympathetic 

nervous system (Porges, Doussard-Roosevelt & Maita, 1999).  The vagus nerve, 

or the tenth cranial nerve, provides for bidirectional communication between the 

brain and other organs, but it is also bilateral with the two branches originating in 

either the nucleus ambiguous or the dorsal motor nucleus (Porges et al., 1999).  

The dorsal motor nucleus is involved with more vegetative functions while the 

nucleus ambiguous is involved with emotions, communication, and movement, 

and these two branches are also lateralized with the right and left pathways from 

each having separate regulating functions in their primary areas (Porges et al., 

1999).  The right pathway from the nucleus ambiguous is the primary input to the 

sino-atrial (S-A) node, which controls atrial rate and the left pathway regulates 

ventricular rate (Porges et al., 1999).  The S-A node is the primary pacemaker for 

the heart, and vagal stimulation of this node slows heart rate while vagal 

withdrawal speeds heart rate (Porges, 1999).  Measuring respiratory sinus 

arrhythmia (RSA) may be helpful in quantifying the changes in the autonomic 

system that are associated with emotional states. 

RSA is described as “a rhythmic increase and decrease in heart rate” with 

an increase being associated with respiratory inspiration and a decrease with 

respiratory expiration (Porges, 1999, pg. 171), which makes RSA essentially a 

measure of vagal regulation of respiratory action; the more the vagal system 
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regulates metabolic activity, the more heart rate will respond to respiration, which 

produces larger RSA waveform amplitudes (Ravaja, 2004).  RSA is measured by 

finding changes in heart rate period from beat to beat; during inspiration heart 

period is shorter than during expiration (Stern, Ray & Quigley, 2001).  

Suppression of RSA has been shown to be an indicator of attention paid to a 

stimulus as well as more cognitive demands for attention (Porges, 1995; Ravaja, 

2004). For this reason, some researchers identify RSA as a particularly useful 

tool for media researchers (Ravaja, 2004).  Although some researchers have 

suggested that under certain circumstances RSA may reflect cardiac vagal 

control as well as changes in respiration independent of that control, research 

supports that during a state of resting RSA remains a valid measure without 

correction for respiration effects (Allen, Chambers & Towers, 2006).   

Because the playing of an advergame is likely to illicit activation in both 

the parasympathetic and sympathetic systems, it will be helpful to examine the 

differential activation of these systems.  RSA, as an indicator of parasympathetic 

activation as it relates to cognitive resources allocation to processing information, 

will serve as a measure of attention.  In the relatively low arousal context of an 

advergame, as compared to a more realistic and more intense videogame, it is 

likely that parasympathetic activation will drive attentional resource allocation to 

processing the advergame stimuli.  Because individuals who have customized 

their avatars are likely to be more involved and more present in the advergame, 

these individuals should exhibit more RSA suppression and therefore more 

attention.    
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H7a: Individuals given more avatar customization options within the 
advergame will exhibit greater RSA suppression during advergame 
play.    
 
H7b: Self-reported presence will mediate the effect of customization 
on RSA suppression. 
 

I proposed to test these hypotheses through an experiment in which 

children played avatars with varying levels of customization.  During gameplay, 

physiological responses were monitored and subjective presence was measured.  

Before and after gameplay, an implicit attitude test was given.  If the degree to 

which advergame players customized their avatars affected attitudinal, 

emotional, and attentional responses to advergames, it might have, in turn, 

conditioned appetitive activation and more positive implicit attitudes toward an 

associated brand, leading children to make less healthy eating decisions.   
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CHAPTER 3: METHODS 

 
 
 

 
Experimental Design 
 
 A 3X3 mixed-design was used in this study, with one factor being level of 

customization and the other being game.  This design was not fully crossed.  

Each participant only played one game at each level of customization.  

Dependent variables included heart rate, facial EMG, skin conductance, self-

reported presence, implicit attitude, and conditioned psychophysiological 

response sets.   

Independent Variable 
  

Avatar Customization  
 

 This study manipulated avatar customization by three levels: assignment, 

choice from a pool, and customized design via choice of avatar characteristics.  

The first level was playing the game with an assigned avatar.  Under this 

condition, participants played a game given a randomly assigned avatar from a 

pool of previously created avatars within the respective advergame.  The second 

level was choosing an avatar from a pool of avatars with which to play the game.  

Under this condition, participants chose an avatar from a pool of avatars created 

by the experimenter prior to participant selection.  The third and final level was 

playing the game with a self-designed avatar.  Participants designed an avatar 

with which to play the advergame.  Participants were allowed five minutes to 



 

 37 

choose or create their avatars, but the amount of time each participant spent 

making his or her choices was recorded.  

Dependent Variables 
 

Respiratory Sinus Arrhythmia  
 

This study conceptually defined attention as the allocation of cognitive 

resources to processing or encoding information into an individual’s short-term 

memory driven by parasympathetic activation of the vagal system.  Participants’ 

heart periods were obtained in order to measure attention. Procedures 

recommended by Cacioppo and Tassinary will be used to obtain participants’ 

heart periods (2000).  Two 8mm, AG/AGCL (silver/silver chloride) electrodes 

were placed on participants’ forearms and a third 8mm AG/AGCL electrode was 

placed on the wrist as a ground reference electrode.  Participants’ heart periods 

were collected as milliseconds between R-spikes in the QRS cardiac cycle.  

Heart period data were then submitted to the CMetX program contained in the 

QRSTool software package.  CMetX applies a band-limit filter to the heart period 

data and produces an estimated RSA time-domain metric, the natural-log of 

band-limited variance, that correlates very well with frequency-domain RSA 

metrics (Allen et al, 2006).  

Orbicularis Oculi Facial EMG 

Increased activity in the orbicularis oculi muscle area has been associated with 

positively valent, high-arousal emotions (Bradley & Lang, 2000).  Orbicularis oculi 

facial electromyography was used as a physiological indicator of positive 

emotion. Two 4mm, AG/AGCL sensors were placed on the orbicularis oculi facial 
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muscle after the area was wiped clean with alcohol pads.  The signal was 

amplified at 50K, filtered with a low pass of 1KHz and a high pass of 13Hz.  The 

signal was sampled at a rate of 167Hz and then averaged over one second 

intervals.     

Corrugator Supercilli Facial EMG 

Corrugator supercilli facial electromyography was used as a physiological 

indicator of positive emotion. Two 4mm, AG/AGCL sensors were placed on the 

corrugator supercilli facial muscle after the area was wiped clean with alcohol 

pads.  The signal was amplified at 50K, filtered with a low pass of 1KHz and a 

high pass of 13Hz.  The signal will be sampled at a rate of 167Hz and then 

averaged over one second intervals.     

Skin Conductance Level   

 Sympathetic arousal was measured by obtaining participants’ galvanic 

skin conductance.  Two 8mm, AG/AGCL sensors were placed on each 

participant’s left palm after the area was wiped down with distilled water to 

control for hydration.  Data was collected time-locked to exposure to each 

stimulus message.  The skin conductance signal was sampled 20 times a second 

at 167Hz and averaged over each second of data collection. 

Presence 
 
Presence was measured using three semantic differential scales in which 

participants rated to what degree they felt like they were there (there, not there), 

how much they felt like they were in a real place (real, not real), and to what 

extent they felt like the other characters were real people (real, not real).  A nine-
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point Self-Assessment Mannequin (SAM) scale also was employed to quantify 

how “present” or transported into the game individuals felt.  This scale was 

moderately correlated (.5) with the semantic differential scales, indicating that 

this scale does assess some element of presence (Schneider et al., 2004).  This 

study served to reassess the validity of this SAM presence scale.  The three-item 

presence index in this study was found to be reliably measuring the same 

concept, α=.853.  The SAM presence scale was negatively correlated with the 

presence index, r=-.798.  Therefore, only the presence index was reported and 

used in analyses.       

Implicit Attitude 

Implicit attitudes toward the advergames’ branded food were obtained 

using an established attitude affective priming task.  The implicit measure of 

attitudes is designed to assess the strength of positive and negative associations 

participants hold toward branded food in advergames.  This measure consisted 

of a subliminal priming task (Olson & Fazio, 2001).  Participants were primed with 

pictures of the branded food products sponsoring the advergames and then 

shown an adjective that they were instructed to classify as either positive or 

negative.  The degree to which being primed with pictures depicting branded 

food facilitated or interfered with classification of positive and negative adjectives 

served as an indicator of the strength of positive and negative associations 

participants hold toward those branded foods.  The picture primes were 

presented in a random order each time a participant completes this measure. 

The attitude-priming task involved two identical stages, which took place 
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before and after advergame play.  Participants were seated at a computer station 

and told that they would be identifying the connotation of words.  Participants 

were presented with positively-valent adjectives (e.g., “beautiful,” “pretty,” 

“likeable”) and negatively-valent adjectives (“annoying,” “disgusting,” “ugly”). See 

Appendix B for a list of adjectives used in this study.  Participants were instructed 

to press one of two keys, “Good” or “Bad,” to indicate whether the adjective on 

the computer screen has a positive or negative connotation.  Participants were 

instructed to press the appropriate key as quickly as possible, but not to go so 

fast that they made mistakes. 

The computer screen and video card refresh rates were set at 72 Hz, 

which resulted in a single screen refresh cycle of 14 ms.  Trials began with a pre-

mask string of characters for 56 ms (4 screen refresh cycles) followed by a 

priming picture appearing for 28 ms (2 screen refresh cycles).  The post-mask 

was the same string of characters for 42 ms (3 screen refresh cycles).  A blank 

screen appeared for 98 ms (7 screen refresh cycles) followed by the adjective to 

be evaluated. A practice block of 15 adjectives without primes was administered 

prior to the first phase of the measure.  Then, two blocks of 48 trials each were 

administered.  The three branded food product pictures appeared as primes 30 

times each, 15 times with positive adjectives and 15 times with negative 

adjectives.  Response time to indicate whether a brand is “good” or “bad,” and 

the responses themselves were collected and analyzed.  If a response was not 

selected within 3 seconds, the trial timed out and moved on to the next trial 

presentation.   
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All incorrect responses were disregarded in analyses.  Attitude scores 

were calculated by taking the difference in average response latencies for 

positive trials and negative trials.  These scores were computed for pre and post 

trials and then submitted to a 2 (order: pre, post) x 3 (customization) x 2 

(valence: positive, negative) repeated-measures ANOVA.  The trials primed with 

the branded food pictures that were the sponsors of the games played at a 

specific level of customization were used in the analysis at that level.  Therefore, 

each level of customization in this analysis contained trials from all three branded 

food picture primes.    

Conditioned Physiological Responses 

In addition to implicit attitudes, physiological indicators of positive and 

negative emotional valence and arousal were collected during ten-second 

exposures to pictures before and after advergame play.  Pictures included the 

same branded food product pictures used in the implicit attitude measure, as well 

as identical pictures of similar off-brand food products and healthier, fresh foods. 

Pictures were presented on a computer screen for ten-seconds each followed by 

black screen between exposures. The same procedures for collecting 

physiological measures during advergame exposure were used.  

Stimulus Derivation 
 
 Advergames 

 Three advergames were used in this study.  These advergames were 

located on websites for major food producer and are intended for children.  All 

contained avatar customization options, including gender, hair, clothing, and 
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equipment.  The first game was sponsored by Kellogg’s Go-Tarts, a more 

portable version of Pop-Tarts.  The premise of this game was to ride a bicycle 

through a neighborhood, throwing other kids Go-Tarts. The second game was 

sponsored by Nestle’s Wonka Donutz.  This game featured a street bicycle 

race against other computer-run racers.  The third game was sponsored by 

General Mills’ Fruit by the Foot, a brand extension of Fruit Roll-Ups.  The 

premise of this game was to snowboard through several obstacles earning extra 

points for mastering certain aerial tricks.    All three games prominently displayed 

their sponsored brand symbols throughout gameplay.  Screenshots of these 

games are located in Appendix C.      

Conditioned Response Slides 

Nine picture slides were prepared that contained three targets and six 

foils.  Target pictures were pictures of the branded food products that sponsored 

the selected advergames.  Foils were pictures of similar snack food brand 

products and healthy foods that were not viewed during advergame play.   

Participants 
 

All data collection took place in the PRIME Lab in the Missouri School of 

Journalism.  Participants (N=50) were children (29 males, 21 females) aged 8-12 

years recruited from the Columbia, MO area via word-of-mouth and snowball 

convenience sampling procedures.  Local churches and youth organizations 

were informed and asked to place fliers in their respective locations.  Participants 

were paid $10 for their participation.   
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Procedure 
  

Upon arrival to the PRIME Lab, researchers welcomed participants and 

their parents and asked them to read consent information forms.  Informed 

consent was obtained from the children’s parents, and informed assent was 

obtained from the children.  Children were asked to accompany the researcher to 

the procedure room.  The children were seated in a large, reclining chair with a 

clear view of a large computer screen. First, participants completed the pre-test 

implicit attitude measure, and then the researcher prepped them for physiological 

data collection.  After the sensors were placed, participants viewed nine pictures 

of target and foil foods for ten seconds each.  During these presentations, only 

facial EMG responses and skin conductance responses were collected. Then, 

participants played the three selected advergames for five minutes each, 

completing the presence scale after each game.  Then, participants viewed the 

nine pictures of target and foil foods once again and completed the post-test 

implicit attitude measure.  Upon completion of these measures, the researcher 

removed the sensors, then debriefed, thanked, and compensated the participants 

and their parents.  Then, the researcher released the participants into the 

custody of their parents.   

Data Analysis 

All psychophysiological data were analyzed as change from the first 

second of gameplay. Change scores were calculated for each gameplay period 

by subtracting physiology data for each second of playing a game from the first 
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second value for that game.  Even though 300 seconds of physiological data 

were collected for each game, these data were averaged into 99 time points, 

which is the maximum number of repetitions that SPSS will accommodate in 

repeated-measures ANOVA.  All psychophysiological data were examined for 

outliers using the explore function in SPSS. Outliers were replaced with the mean 

if two or more were in succession.  Truncation was used for isolated outliers.   

  In order to determine whether presence mediates the effect of 

customization on arousal, emotional intensity, attention, conditioned implicit 

attitudes and conditioned appetitive physiological responses (hypotheses 2b, 6 

and 7b), bootstrapping statistical models were used. Rather than relying on an 

assumed sampling distribution, bootstrapping generates an empirical sampling 

distribution by randomly re-sampling from the data repeatedly, which creates 

more accurate confidence intervals (Hayes & Preacher, 2006).  A set of 

simultaneous regression models were tested using this method, including the 

direct effect of the IV on the DV (c´ path), the effects of the IV on the proposed 

mediators (a path), the effects of the mediator on the DV (b path), and the total 

effects of the IV on the DV (c path) (Hayes & Preacher, 2006).  Time, in seconds, 

spent building or choosing the avatar was used as a covariate to control for the 

possibility that the time spent creating or choosing the avatar influences the 

sense of ownership of the avatar and confounds the model.  This process was 

repeated for each dependent variable using Hayes & Preacher’s SPSS Macro for 

Estimating Indirect Effects in Multiple Mediator Models (Hayes & Preacher, 

2006). 
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CHAPTER 4: RESULTS 
  

 

H1 

Hypothesis 1 predicted that embodiment would produce more self-

reported feelings of presence than identification. Self-reported presence data 

were examined using a 3(customization) x 3 (game) repeated-measures ANOVA 

comparing the average scores on the presence index across participants for 

each level of customization.  The analysis revealed no differences in self-

reported presence across levels of customization, F (2, 48) = 1.62, p = .21, η2
part = 

.063.  This result does not support Hypothesis 1.  

H2a 

Hypothesis 2a predicted that individuals given more avatar customization 

options within the advergame, which allow for embodiment, would exhibit 

stronger positive implicit attitude evaluations toward the branded food shown 

than those given fewer customization options. Implicit attitude data were 

examined using a 2 (order: pre, post) x 3 (customization) x 2 (valence: positive, 

negative) repeated-measures ANOVA.  Age, time spent building the avatar and 

time spent choosing the avatar were included as covariates in this analysis.  The 

analysis revealed no differences in evaluation latencies across levels of 

customization, F (2, 42) = .55, p = .58, η2
part = .03. H2a was not supported. 
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H2b 

Hypothesis 2b predicted that self-reported presence would mediate the effects of 

customization on conditioned implicit attitudes. Average implicit attitude scores 

for each level of customization and presence index scores for each level of 

customization were submitted to bootstrapping tests of indirect effects.  The 

customization-presence-implicit attitude mediation model was not significant, F 

(3,146) = .56, p = .64, R2 = .01.  H2b was not supported.  For path results, see 

Table 1. For a visual depiction of the model, see Appendix D. 

Table 1 
Path Results of Indirect Effects Bootstrapping Mediation Models  

Model a path b path c path c´ path 

customization-presence-implicit coeff.= .23 

se= .17 

t=  1.40 

p= .16 

coeff.= 4.3 

se= 10.5 

t= .40 

p= .68 

coeff.= 5.0 

se= 21.19 

t= .24 

p=.81 

coeff.= 3.99 

se= 21.39 

t= .19 

 p= .85 

 

H3 

Hypothesis 3 predicted that individuals given more avatar customization 

options within the advergame would exhibit orbicularis oculi and corrugator 

supercilli facial EMG responses that show a greater reciprocal relationship over 

time than individuals in conditions with fewer customization options. To 

determine the outcome of hypothesis 3, the researcher computed orbicularis 

oculi and corrugator supercilli change scores, standardized them and then 

computed their added absolute values over the gameplay period.  Addition of 

these scores accounts for coactivity of these two muscle sites.  Those values 
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were submitted to a 3 (customization) x 99 (time points) repeated-measures 

ANOVA to determine whether individuals given more avatar customization 

options within the advergame exhibited orbicularis oculi and corrugator supercilli 

facial EMG responses that show a greater reciprocal relationship over time than 

individuals in conditions with fewer customization options.  Age, time choosing 

the avatar and time building the avatar were included as covariates in this 

analysis.  The overall analysis did not reveal a significant customization x time 

interaction, F (196, 8428) = .62, p = .33, η2
part = .02.  See Figure 1. H3 was not 

supported.   

An additional analysis collapsed across time points was also conducted.  

This analysis did not reveal a main effect for level of customization, F (2, 42) = .67, 

p = .52, η2
part = .03. 

 

 

 

Figure 1. OOCR x Time Interaction. The overall analysis did not reveal a significant 
OOCR X Time Interaction.    
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H4 

Hypothesis 4 predicted that individuals given more avatar customization options 

within the advergames would exhibit a skin conductance level that increases in 

intensity over time. SCL data were submitted to a 3 (customization) x 99 (time 

point) repeated-measures ANOVA.  The overall analysis revealed a significant 

level of customization x time interaction, F (196, 8820) = 1.36, p = .001, η2
part = .03, 

such that SCL for individuals choosing an avatar diminished the least over time 

and SCL for those assigned an avatar diminished the most.  See Figure 2. H4 

was supported.  

 An additional analysis collapsing SCL data across time points revealed no 

significant differences in level of customization, F (2, 44) = .98, p = .39, η2
part = .04.  

 

H5 

Hypothesis 5 predicted that individuals given more avatar customization options 

within the advergame would exhibit more strongly appetitive skin conductance 

and orbicularis oculi facial electromyography responses than those given fewer 

Figure 2. SCL x Time Interaction. Individuals SCL who were assigned avatars diminished 
the most while individuals SCL who chose their own avatar diminished the least.    
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customization options while viewing attitude priming pictures.  

Psychophysiological data for each attitude priming picture were submitted to a 3 

(customization) x 2 (order: pre and post) x 10 (seconds of exposure) repeated-

measures ANOVA comparing the average change from second one across 

participants.  The overall analysis for SC responses did not reveal a significant 

customization x order interaction, F (2,41) = 1.02, p = .37, η2
part = .05.  The overall 

analysis for OO responses also did not reveal a significant customization x order 

interaction, F (2,41) = .65, p = .39, η2
part = .02. H5 was not supported.  

H6 

Hypothesis 6 predicted self-reported presence would mediate the effects of 

customization on skin conductance and facial EMG reactions to the advergames.  

Average SCL, OO and CR scores for each level of customization and presence 

index scores for each level of customization were submitted to bootstrapping 

tests of indirect effects. The customization-presence-skin conductance mediation 

model was not significant, F (3,146) = .24, p = .87, R2 = .01. The customization-

presence-orbicularis oculi mediation model was not significant, F (3,146) = 1.02, p 

= .38, R2 = .02. The customization-presence-corrugator supercilli mediation 

model was not significant, F (3,146) = 1.10, p = .35, R2 = .02. H6 not supported. For 

a visual depiction of the model, see Appendix D. For path results, see Table 2.  
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Table 2 
Path Results of Indirect Effects Bootstrapping Mediation Models  

Model a path b path c path c´ path 

customization- presence-SCL coeff.= .23 

se= .17 

t=  1.40 

p= .16 

coeff.= -.01 

se= .11 

t= -.11 

p= .91 

coeff.= .17 

se= .21 

t= .79 

p=.43 

coeff.= .18 

se= .17 

t= 1.19 

 p= .43 

customization- presence-OO coeff.= .23 

se= .17 

t=  1.40 

p= .16 

coeff.= -.20 

se= .12 

t= -1.61 

p= .11 

coeff.= -.10 

se= .25 

t= -.24 

p=.81 

coeff.= -.06 

se= .01 

t= -.24 

 p= .81 

customization- presence-CR coeff.= .23 

se= .17 

t=  1.40 

p= .16 

coeff.= -.06 

se= .09 

t= -.70 

p= .50 

coeff.= -.20 

se= .18 

t= .-1.03 

p=.31 

coeff.= -.19 

se= .18 

t= -1.03 

 p= .31 

 

H7a 

Hypothesis 7a predicted individuals given more avatar customization options 

within the advergame would exhibit greater RSA suppression during advergame 

play. A 3 (customization) x 3 (game) repeated measures ANOVA comparing the 

estimated RSA time-domain metric across levels of customization was 

conducted.  A main effect of customization of estimated RSA was not found, F 

(2,45) = .21, p = .81, η2
part = .01.  H7a was not supported.   

H7b 

Hypothesis 7b predicted self-reported presence would mediate the effect of 

customization on RSA suppression.  The customization-presence-RSA mediation 
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model was not significant, F (3,146) = .29, p = .83, R2 = .01. H7b was not 

supported. For a visual depiction of the model, see Appendix D. For path results, 

see Table 3.  Hypothesis 7b was not supported. 

Table 3 
Path Results of Indirect Effects Bootstrapping Mediation Models  

Model a path b path c path c´ path 

customization-presence-RSA coeff.= .20 

se= .17 

t=  1.19 

p= .24 

coeff.= -.04 

se= .06 

t= -.67 

p= .51 

coeff.= -.08 

se= .13 

t= -.64 

p=.52 

coeff.= -.07 

se= .13 

t= -.57 

 p= .57 

 

RQ1 

Research Question 1 asked how well the physiological indicators associated with 

arousal and emotional intensity correlated with self-reported feelings of presence 

in children. Psychophysiological indicators of arousal and facial EMG were 

correlated with average presence index scores in order to determine how these 

indicators were related subjective measures of presence.  The presence index 

did not correlate significantly with any of the psychophysiological measures in 

this study.  See Table 4. 
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Table 4 
Presence Index Correlations with Psychophysiological Measures  

Psychophysiological 
Measure 

                 Correlation 

SCL 

OO 

CR 

OOCR 

RSA 

r=-.022   p=.98 

r=-.14    p=.10 

r=-.06    p=.50 

r=-.08    p=.31 

r=-.06    p=.46 

 

Secondary Analysis  

During data collection and analysis it became clear that the developmental 

differences between 8 and 12 year olds may be too great to treat their individual 

information processes and effects as the same.  In fact, it is well documented 

that children in this age range are going through a transitional period in their 

media literacy (Livingstone & Helsper, 2006).  This transition corresponds with 

changes in ability to think and reason logically (Livingstone & Helsper, 2006); 

younger children in this spectrum would only be beginning to use logical problem 

solving skills while older children in this spectrum would be exercising the ability 

to think logically as well as abstractly (Piaget, 1983).  This difference in abstract 

thinking may have affected how children answered presence instrument items as 

well as how they thought about their avatar-self relationships.  Further, the ability 

to defend against persuasive tactics does not usually begin to develop until the 

latter part of this age spectrum; however, much of this media literacy research 

has been focused upon television effects.  The more complicated context of an 

interactive game’s persuasive tactics is likely to be somewhat different in terms of 



 

 53 

how likely children are to recognize and defend against persuasion.  For these 

reasons, secondary analyses (N=30) not including the youngest participants, 

ages 8 and 9, also were conducted.   

 To test whether the presence instrument yielded invalid or unreliable data 

from younger subjects, reliability analyses were conducted with only 8 and 9 year 

olds’ scores and with only 10, 11 and 12 year olds’ scores.  The overall reliability 

of the index was computed as well as by game-customization level combination. 

A paired-samples t-test on the reliability coefficients yielded a significant 

difference in reliability (t (8) = 2.26, p < .05) such that the reliability for the older 

participants (M=.83, SD=.08) was significantly higher than that of the younger 

participants (M=.70, SD=.15). Based on this, the above analyses were rerun 

using only data from 10-12 year-old participants. 

 H1 

Hypothesis 1 predicted that embodiment would produce more self-

reported feelings of presence than identification. Self-reported presence data 

were examined using a 3 (customization) x 3 (game) repeated-measures ANOVA 

comparing the average scores on the presence index across participants for 

each level of customization.  When younger participants were not included in this 

analysis, self-reported presence differed by level of customization, F (2, 28) = 3.5, p 

= .04, η2
part = .2, such that the most presence was reported when an avatar was 

embodied and the least was reported when an avatar was assigned.  This 

suggests that either the presence instrument was unsuitable and yielded invalid 

or unreliable data from the younger participants or that the effect of customization 
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on presence was unique to the older participants.  The above analysis indicates 

that the instrument may not have been valid for younger participants.  

H2a 

Hypothesis 2a predicted that individuals given more avatar customization 

options within the advergame, which allow for embodiment, would exhibit 

stronger positive implicit attitude evaluations toward the branded food shown 

than those given fewer customization options. Implicit attitude data were 

examined using a 2 (order: pre, post) x 3 (customization) x 2 (valence: positive, 

negative) repeated-measures ANOVA.  Time spent building the avatar and time 

spent choosing the avatar were included as covariates in these analyses. The 

analysis excluding younger participants also revealed no differences across 

levels of customization, F (2, 25) = .61, p = .55, η2
part = .05.  H2a was not 

supported. 

H2b 

Hypothesis 2b predicted that self-reported presence would mediate the effects of 

customization on conditioned implicit attitudes. Average implicit attitude scores 

for each level of customization and presence index scores for each level of 

customization were submitted to bootstrapping tests of indirect effects.  The  

customization-presence-implicit attitude mediation model was not significant, F 

(3,98) = .47, p = .70, R2 = .01.  H2b was not supported. For path results, see   

Table 5.  
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Table 5 
Path Results of Indirect Effects Bootstrapping Mediation Models  

Model a path b path c path c´ path 

customization-presence-implicit coeff.= .43 

se= .19 

t=  2.25 

p= .02 

coeff.= 9.03 

se= 13.35 

t= .67 

p= .50 

coeff.= -3.59 

se= 25.10 

t= -.14 

p=.88 

coeff.= -7.44 

se= 25.76 

t= -.63 

 p= .52 

 

H3 

Hypothesis 3 predicted that individuals given more avatar customization options 

within the advergame would exhibit orbicularis oculi and corrugator supercilli 

facial EMG responses that show a greater reciprocal relationship over time than 

individuals in conditions with fewer customization options. As previously 

described, the computed values were submitted to a 3 (customization) x 99 (time 

points) repeated-measures ANOVA. Time choosing the avatar and time building 

the avatar were included as covariates in this analysis. The analysis excluding 

the youngest participants revealed a customization x time interaction that 

approached significance, F (196, 4900) = 1.14, p = .09, η2
part = .04, such that when 

playing an advergame with a self-designed avatar, the reciprocal activation was 

highest and when playing the game with an assigned avatar it was lowest. See 

Figure 3. H3 was not supported.  

An additional analysis collapsing these data across time points was also 

conducted.  A significant main effect for level was found, F (2, 24) = 9.17, p = .001, 
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η2
part = .43, such that the assignment of an avatar received the most reciprocal 

activation and choice of an avatar received the least. 

 

H4 

Hypothesis 4 predicted that individuals given more avatar customization options 

within the advergames would exhibit a skin conductance level that increases in 

intensity over time. SCL data were submitted to a 3 (customization) x 99 (time 

point) repeated measures ANOVA. The analysis excluding younger participants 

also revealed a significant level of customization x time interaction, F (196, 4588) = 

1.29, p = .01, η2
part = .04, such that SCL for individuals who built an avatar 

diminished the least over time and those assigned an avatar diminished the 

most. H4 was supported.  See Figure 4.  

 An additional analysis collapsing SCL data over time did not reveal a main 

effect of level of customization, F (2, 25) = 1.06, p = .36, η2
part = .08. 

Figure 3. OOCR x Time Interaction. Individuals who were assigned avatars exhibited the 
least reciprocally active OO and CR.  Individuals who designed their own avatars exhibited 
the most.  
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H5 

Hypothesis 5 predicted that individuals given more avatar customization options 

within the advergame would exhibit more strongly appetitive skin conductance 

and orbicularis oculi facial electromyography responses than those given fewer 

customization options while viewing attitude priming pictures.  

Psychophysiological data for each attitude priming picture were submitted to a 3 

(customization) x 2 (order: pre and post) x 10 (seconds of exposure) repeated-

measures ANOVA comparing the average change from second one across 

participants. The limited analysis of SC responses did not reveal a significant 

customization x order interaction, F (2,26) = 1.20, p = .32, η2
part = .08.  The limited 

analysis for OO responses also did not reveal a significant customization x order 

interaction, F (2,22) = 2.58, p = .11, η2
part = .18.  H5 was not supported.  

H6   

Hypothesis 6 predicted self-reported presence would mediate the effects of 

customization on skin conductance and facial EMG reactions to the advergames.  

Figure 4. SCL x Time Interaction. Individuals SCL who were assigned avatars diminished 
the most while individuals SCL who designed their own avatar diminished the least.    
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Average SCL, OO and CR scores for each level of customization and presence 

index scores for each level of customization were submitted to bootstrapping 

tests of indirect effects. The customization-presence-skin conductance mediation 

model was not significant, F (3,98) = .94, p = .42, R2 = .03. The customization-

presence-orbicularis oculi mediation model was not significant, F (3,98) = .79, p = 

.50, R2 = .02. The customization-presence-corrugator supercilli mediation model 

was not significant, F (3,98) = 1.35, p = .26, R2 = .04. For a visual depiction of the 

model, see Appendix D. For path results, see Table 6. H6 was not supported. 

Table 6 
Path Results of Indirect Effects Bootstrapping Mediation Models  

Model a path b path c path c´ path 

customization- presence-SCL coeff.= .43 

se= .19 

t=  2.25 

p= .02 

coeff.= -.15 

se= .13 

t= -1.11 

p= .27 

coeff.= .29 

se= .25 

t= 1.20 

p=.23 

coeff.= .36 

se= .25 

t= 1.42 

 p= .15 

customization- presence-OO coeff.= .43 

se= .19 

t=  2.25 

p= .02 

coeff.= -.18 

se= .14 

t= -1.33 

p= .19 

coeff.= -.08 

se= .27 

t= -.31 

p=.76 

coeff.= .00 

se= .01 

t= -.45 

 p= .65 

customization- presence-CR coeff.= .43 

se= .19 

t=  2.25 

p= .02 

coeff.= .07 

se= .10 

t= .76 

p= .45 

coeff.= -.32 

se= .18 

t= -1.73 

p=.09 

coeff.= -.35 

se= .19 

t= -1.86 

 p= .07 

H7a 

Hypothesis 7a predicted individuals given more avatar customization options 

within the advergame would exhibit greater RSA suppression during advergame 
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play. A 3 (customization) x 3 (game) repeated measures ANOVA comparing the 

estimated RSA time-domain metric across levels of customization was 

conducted.  A main effect of customization of estimated RSA was not found, F 

(2,45) = .21, p = .81, η2
part = .01.  H7a was not supported.   

H7b 

Hypothesis 7b predicted self-reported presence would mediate the effect of 

customization on RSA suppression. The customization-presence-RSA mediation 

model was not significant, F (3,98) = 1.31, p = .28, R2 = .04.  For path results, see 

Table 7.  For a visual depiction of the model, see Appendix D. H7b was not 

supported.  

Table 7 
Path Results of Indirect Effects Bootstrapping Mediation Models  

Model a path b path c path c´ path 

customization- presence-RSA coeff.= .43 

se= .19 

t=  2.25 

p= .02 

coeff.= -.10 

se= .06 

t= -1.61 

p= .11 

coeff.= -.14 

se= .12 

t= .-1.15 

p=.25 

coeff.= -.09 

se= .12 

t= -.77 

 p= .44 

 

RQ1 

Research Question 1 asked how well the physiological indicators associated with 

arousal and emotional intensity correlated with self-reported feelings of presence 

in children. Psychophysiological indicators of arousal and facial EMG were 

correlated with average presence index scores in order to determine how these 

indicators were related to accepted, subjective measures of presence.  The 
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presence index did not correlate significantly with any of the psychophysiological 

measures used in this study.  However, correlations of the presence index with 

orbicularis oculi and estimated RSA approached significance indicating that 

these measures may be related to presence or be part of a patter of physiological 

response that occurs during presence.  See Table 8.  

Table 8 
Presence Index Correlations with Psychophysiological Measures  

Psychophysiological 
Measure 

                 Correlation 

SCL 

OO 

CR 

OOCR 

RSA 

r=-.08   p=.45 

r=-.19    p=.06 

r=-.05    p=.62 

r=-.09    p=.36 

 r=-.18    p=.07 
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CHAPTER 5: DISCUSSION 
 
 
 
 

 The purpose of this study was to determine how children cognitively and 

emotionally process interactive marketing of snack food products in advergames.  

Investigating the general relationship between customizing this type of 

advertising and cognitive and attitudinal effects was central to this purpose.  The 

results of this study indicate that customization of game avatars can affect both 

subjective feelings of presence and physiological indicators of emotion during 

gameplay. 

 Analysis of the self-reported presence instrument revealed age differences 

not only in responses to different levels of customization but also in reliability of 

the measure itself.  As previously discussed, the older children in this experiment 

may have been more likely to engage in abstract thought, which would enable 

them to respond to a scale quantifying an abstract concept much more readily.  

Further, the ability to think abstractly may have also altered the older children’s 

perceptions of their avatars, whether they were assigned, chosen or self-

designed.  Younger children may not have been able to make the same avatar 

embodiment connections that older children could.  The lack of a customization 

effect on presence for the whole sample may be attributable to developmental 

differences.  The results of the limited analysis excluding younger participants 

support this conclusion.   
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  Further, the results of this study indicate that building and playing a game 

with a self-designed avatar make gameplay more sympathetically arousing for 

older children.  As Figure 5 shows, younger children tended to have a more 

steady decrease in SCL, which diminished least for games in which they chose 

their avatars.  These effects may be due to differences in children’s perceptions 

of avatar-self representation. This result is additionally supported by HRV results. 

A secondary overall analysis of the cardiac data revealed a main effect for 

customization that approached significance on the Cardiac Sympathetic Index 

(CSI), F (2,45) = 2.5, p = .09, η2
part = .1, such that more sympathetic activation 

occurred when playing the game with a self-designed avatar than when playing 

with one chosen from a group.  This result did not hold for in the limited analysis. 

 

Figure 5. SCL x Time Interaction. SCL of younger participants, above, diminished the most 
with self-designed avatars and diminished least with chosen avatars.  SCL of older 
participants with assigned avatars diminished the most and with self-designed avatars 
diminished the least.    
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 As a whole, the results of this study indicate that customization of an avatar 

in a game can increase feelings of presence, sympathetic arousal, and reciprocal 

activation of facial EMG responses.  However, as revealed by the indirect effects 

analysis, self-reported presence does not affect physiological reactions.  Much 

research has been dedicated to exploring the concept of presence and what 

measures may or may not be capable of quantifying it.  Psychophysiological 

measures have been suggested as online measures of presence, but the results 

of this study do not support their use without other corroborative measures.  

These findings suggest that in searching for online measures of presence, 

neurological or other psychophysiological measures may be more promising.   

 Nevertheless, it is quite intriguing that levels of avatar customization do 

affect self-reported presence, sympathetic arousal and facial EMG activation for 

older children, but that self-reported presence, or being immersed in a medium, 

does not affect sympathetic arousal or any of the other psychophysiological 

metrics used in this study.  The issue of temporal order may be to blame in this 

case.  Measuring a subjective report of presence after the state is effectively over 

relies on the memory and honesty of the participant.  Using this subjective 

measure as a possible mediator between a manipulated factor, customization in 

this case, and an online measure of time-locked physiological responses is less 

than ideal.  To further complicate the issue, emotional states can be the effects 

and the causes of physiological responses (Bradley & Lang, 2007).  For this 

reason, it may be that presence is both a cause and an effect of 

psychophysiological responses to a mediated message and vice versa, but 
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measuring presence after-the-fact is not helpful in exploring this possibility.  In 

any case, the results of this study do not support the notion that presence and 

the psychophysiological measures used are related.   

 Because customization seems to be related not only to presence, but also 

to skin conductance level and facial electromyography activation, one might 

question why customization is not related to respiratory sinus arrhythmia, an 

indicator of parasympathetic control of heart rate.  First, the games themselves 

may elicit more sympathetic activation and control of heart rate because they are 

arousing to play.  Parasympathetic control of heart rate represents a slowing 

down of defensive systems to more of a resting state in which information intake 

can more readily occur.  If customization creates a more arousing experience in 

an inherently arousing game, information intake may become more 

sympathetically controlled for the purposes of reacting to the game and its 

challenges.  Further, if this were the case, it would make sense that much of the 

brand information embedded in the game would not be encoded.  If this brand 

information was not encoded, there would be no reason to expect that implicit 

attitudes or appetitive responses to brand pictures would change after 

advergame play.  The results of this study support this explanation, as there were 

no significant changes in children’s implicit attitudes toward the branded food 

appearing in advergames or their responses to brand pictures as a function of 

avatar customization.   

 One alternative explanation for the lack of an attitude change finding is 

fatigue.  Participants in this study were asked to rate adjectives as having good 
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or bad meanings as fast as they could for almost ten minutes.  Even though the 

task seems simple, the length of time and the concentration that is required 

would fatigue even an adult.  Thus, it is quite likely to have affected children 

twelve and under.  To address this possible explanation, positive word trials were 

examined in order of presentation.  For the pregame measure, children did not 

seem to slow down or speed up as a function of time.  However, for the 

postgame measure, children began to slow down after only three trials and then 

significantly speed up after ten.  See Figure 6.  A curve estimation regression 

analysis was conducted on these data.  The quadratic function approached 

significance, F (2, 12) = 2.73, p = .1, R2 = .31.  This does not support the fatigue 

argument.  Further, one might expect that as individuals were more fatigued, they 

would be less accurate.  However, an analysis of accuracy revealed no 

difference across time or order.  See Figure 7.    

 

Figure 6.  Average reaction times across trials indicate fatigue may have affected 
responses for the postgame measure.  
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 Further, the words used in the implicit attitude measure may have been a 

problem for some of the participants, especially the youngest.  The researcher 

was told on two occasions that the participant did not know what all of the words 

meant.  These individuals were removed from the analysis; however, others may 

not have felt comfortable divulging their lack of understanding.  This leaves open 

the possibility that children may not have understood directions throughout 

multiple stages of the experimental protocol, especially the youngest of the 

group.  

 Thus, older children may have more easily comprehended the questions 

and instructions given to them.  One instance in which this may have been the 

case is the self-reported presence index and SAM scale.  These methods of 

measuring presence may not have been ideal for children.  The index itself asked 

first, whether the participants felt like they were really there while playing the 

game followed by how much they felt like they were in a real place while playing 

the game.  These two questions may not have resonated with children in the 

Figure 7.  Proportion of accurate responses across trials does not support fatigue 
effects.  
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same way they would with adults.  Children are learning to separate fantasy from 

reality and asking them if the game seemed like a real place to them while they 

were playing is likely to receive a very black and white “no” response.  This 

explanation is supported by the reliability analyses of the presence index across 

game conditions.  The scale was less reliable for younger children.  Also, the 

third question in the index asks to what extent they felt like the other characters 

were real people.  Some children asked the researcher if the other players were 

controlled by real people, thinking that because the game was online, other 

players may have been real people playing from their own consoles in other 

locations.  In this age of virtual community and shared gaming, an index question 

like this may be misinterpreted.  Further, the SAM scale was virtually 

unintelligible to the children.  All indicated that they did not understand what the 

picture scale meant.  The researcher found it necessary to explain the scale in 

terms of game involvement; however, many children answered identically across 

customization conditions indicating that they really did not grasp the scale.  This 

problem of measuring presence is well known.  On-line measurements of 

presence are not yet established and self-reported, after-the-fact measurements 

may not be very reliable or valid.  This study suggests that even accepted, 

validated indices of self-reported presence may not be valid across different 

populations or even as technology changes.    

 Other limitations of this study include the infinite differences of the stimulus 

advergames.  To compare physiological responses across identical stimuli, like 

television commercials or PSAs, is to compare different individuals’ responses to 
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the same events occurring onscreen.  To compare physiological responses 

across a gameplay experience, you are measuring different individuals’ 

responses to different events onscreen.  Further, you are not only measuring the 

information processing occurring across gameplay but also the motor and 

sensory responses to the more interactive experience.  While the interactive 

nature of the experience could, in theory, strengthen some physiological 

responses, it also affords the experiment less control over comparisons.  

Different experimental orders were employed to help combat this issue; however, 

because the design was not fully crossed, customization level comparisons were 

made across different games.   

 Practical implications of this study are twofold.  For game producers and 

sponsors, results indicate that building an avatar with which to play a game 

makes the game more sympathetically arousing, which may in turn affect the 

strength of the emotional valence experienced, whether positive, negative or 

both.  Because arousal has been identified as a key component of game and 

media enjoyment (Schneider et al., 2004), this is useful for those trying to build 

brands.  The findings of this study indicate that offering more customization 

options in terms of avatars may make games more enjoyable with higher highs 

and lower lows.  It is likely that making these games more physiologically 

arousing will keep players coming back to play and playing longer.  This gives 

sponsors of advergames with customization options several advantages, mainly 

a willing audience who will spend more time with their brands. 

   For those concerned about advergames’ effects on the childhood obesity 
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epidemic, this study did not support that advergame play altered children’s 

attitudes toward snack food.  However, further research should explore a more 

long-term effect of advergame play on children’s attitudes.  Exposures to the 

advergames in this study were only five minutes each.  Prolonged exposure to a 

positive, immersive brand experience could yield different results.   

 Other future research should explore the measurement of presence with 

children in the hopes of validating an online presence measure that is less 

susceptible to error.  Also, examining the effects of avatar customization in older 

individuals with more realistic and complicated games could yield a more 

complete picture of the relationship between customization of one’s avatar and 

the gameplay experience.   

 In conclusion, as games become more customizable and more and more 

brands are integrated into gameplay, understanding the relationship between 

customization of gameplay experiences and subsequent attitudinal and 

physiological effects will be invaluable to game producers and sponsors as well 

as consumer-interest groups. As one of a few first looks into this relationship, this 

study provides support for further exploration of the effects of avatar 

customization and how it relates to the overall gameplay experience. 
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Appendix A 

Presence Self-Assessment Manikin  
 

 
 
Presence Semantic Differential Index 
 
1. While playing the game, did you feel like you were….  
1   2   3   4  5 
Really There                Not really there  
 
2. While playing the game, did you feel like you were in a….  
1   2   3   4  5 
Real place                Not a real place 
 
3. While playing the game, did you feel like the other characters were….  
1   2   3   4  5 
Real people                Not real people  
 
 

 

 

 

 

 

 

 

 

 

 



 

 71 

Appendix B 

Implicit Attitude Measure Word List 
Pretty  
Ugly 
Brave 
Afraid 
Careful 
Careless 
Smart 
Stupid 
Easy 
Difficult 
Fair 
Unfair 
Exciting 
Boring 
Healthy 
Sick 
Nice  
Mean 
Kind 
Mad 
Clean 
Dirty 
Sad 
Beautiful 
Angry 
Great 
Grumpy 
Fun 
Gross 
Honest 
Scary 
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Appendix C 
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Appendix D 
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