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ABSTRACT 
Embodied Conversational Agents (i.e., avatars; ECAs) are appearing in 

increasingly many everyday contexts, such as e-commerce, occupational training, 
and airport security. Also common to a typical person’s daily life is persuasion. 
Whether being persuaded or persuading, the ability to change another person’s 
attitude or behavior is a thoroughly researched topic. However, little is known 
about ECAs’ ability to persuade and whether basic persuasion principles from 
human-human interactions will hold in human-ECA interactions. This work 
investigates this question. 

First, a broad review of persuasion literature, which serves as an inventory 
of manipulations to test in ECA contexts, is presented.  This literature review 
serves an inventory to guide future Persuasive ECA work.  The ECA literature is 
then reviewed.  Two preliminary studies exploring the effects of physical 
attractiveness, voice quality, argument quality, common ground, authority, and 
facial similarity are presented.  Finally, the culminating study testing the 
effectiveness of ECAs to elicit self-disclosure in automated interviewing is 
presented and discussed.  The findings of that automated interviewing study 
suggest that ECAs may replace humans in automated interviewing contexts.  The 
findings also suggest that ECAs that are manipulated to look like their 
interviewees are able to induce greater likeability, establish more rapport, and 
elicited more self-referencing language than ECAs that do not look like the 
interviewees.   
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1 INTRODUCTION 
Increasingly, the modern individual’s first life is becoming more Second 

Life™-like. Beyond the realm of hedonic gaming and virtual worlds, virtual 
characters are being employed progressively more in every day contexts such as 
e-commerce (Qiu & Benbasat, 2010), occupational training1, and airport 
screening (Nunamaker, Derrick, Elkins, Burgoon, & Patton, 2011). This work 
refers to these virtual characters as embodied conversational agents (ECAs). 
Because the combination of the human face and voice provide a rich multi-modal 
communication medium, ECAs have the ability to provide a more natural 
computer interface and, therefore, be perceived as true social actors (Fogg, 2002; 
Nass, Steuer, & Tauber, 1994). Certainly, a major goal of the related affective 
computing work is to allow humans to interact with computers in more natural 
ways (Pantic & Rothkrantz, 2003; Picard, 1995, 1995; Picard, Vyzas, & Healey, 
2001). Since persuasion – the ability to change an individual’s attitude or 
behavior – is frequently a salient objective in human-human interactions, given 
the increase in human-ECA interactions, much still needs to be understood about 
how and when ECAs can influence human attitudes and behaviors.  

Recent work has highlighted the potential that technology (even without 
human-like interfaces) has to change behavior and attitudes in everyday life 
(Fogg, 2002). In fact, this work is largely a melding of extant human-human 
communications research and observations of how current technology already 

                                                   
1 http://www.peostri.army.mil/PRODUCTS/IEWTPT/home.jsp 
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influences human behaviors. Modern technology has an increasingly interactive, 
two-way communication core to it. Websites such as Amazon and Facebook 
encourage users to actively post their opinions and reviews on topics and 
products. Such a simple activity is saturated with the objective to influence 
attitudes and purchase intentions toward products and services. Technology is 
also used to improve people’s routine behavior. For example, continuous glucose 
monitoring devices notify diabetics when their blood sugar crosses pre-defined 
high or low levels, encouraging them to change both their food and insulin intake. 
Electronic calendars and planners, with their reminders and prioritization 
mechanisms, influence people’s daily decisions about how to spend time. 
Websites such as Mint.com provide tools for individuals to specify and achieve 
financial goals. Each of these examples highlights how technology influences 
attitudes and behaviors. Yet, this work posits that the epitome of persuasive 
technologies may lie in the more natural and human-like interactions that ECAs 
provide.  

Indeed, as Fogg (2002) outlines, there are many parallels between the 
persuasive influence of computer and human agents. One characteristic of all 
technology that is manipulated to increase its persuasiveness is its appearance. 
Attractiveness sells with technological agents just as it does with human agents. 
Past work has also suggested that, like humans, computers that are more similar, 
credible, and engaging are more persuasive (Bickmore, 2003; Fogg, 2002; Moon, 
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2000; Nass & Moon, 2000; Nass, Fogg, & Moon, 1996; Tseng & Fogg, 1999). 
Notably, most of these computers didn’t employ an ECA at the interface. 

The study of persuasive technologies is still a new and emerging field and 
much still needs to be learned about how computers can change people’s 
attitudes and behaviors. Moreover, relatively less is known about the persuasive 
abilities of computers acting and appearing as humans (i.e., ECAs). This work 
contributes to this niche. It differs from current persuasive technology work in 
that it specifically studies ECAs as the persuasive agents. Likewise, it differs from 
extant ECA research because persuasion is the primary goal of the ECA. A 
discussion of the advantages that ECAs possess over humans further motivates 
this work and is now presented.  

Persuasive ECAs, while still providing many of the benefits of human-like 
interactions, have several advantages over their human counterparts. First, ECAs 
do not fatigue, get frustrated, or get discouraged from long hours of operation or 
when their efforts are not successful. Additionally, by their nature, they are 
unbiased and unprejudiced. This is important as the appearance or prior 
judgments of an individual may cause a human agent to consciously or 
subconsciously behave in less than optimal manners. Because they are computer 
controlled, ECAs allow for precise reproducibility of persuasion tactics. This is an 
interesting and useful advantage in persuasion research where researchers desire 
to control inter- and intra-persuader variance. For example, in interviews the 
goal is often to invite (a form of persuasion) the interviewee to self-disclose. ECAs 
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allow the precise investigation of different question wording and style 
effectiveness without the confounds of “how” the question is verbalized or what 
mood the questioner is currently in. Relatedly, the precise behavior and 
appearance of humans is also not as easily manipulated as that of ECAs. In the 
experiments in this work, ECAs were created to appear like the individual 
subjects. Such a manipulation is not possible on a large scale with human 
persuaders. Last, but not least, there are reasons that ECAs may be perceived as 
less threatening than their human counterparts. Despite the human-like 
appearance of ECAs, individuals are still aware that they are interacting with a 
computer incapable of judging or assessing them and, therefore, may feel less 
apprehension or risk. Given the potential for ECAs, there exists a substantial 
need to understand how ECAs can persuade different individuals. This work 
contributes to that goal.  

This work will proceed in the following manner. Chapter 2 presents a 
broad review of the persuasion literature. It discusses the source, message, 
channel, and receiver variables that play a role in persuasive attempts. Chapter 3 
reviews the ECA literature and highlights the dearth of research investigating 
ECAs as persuasive agents. Chapter 4 describes the ECA software framework that 
was created for this work. While the framework is relatively rudimentary, it 
serves as a mechanism to explore how different ECA characteristics influence 
different individuals. It is, however, unique in its text-based capability to drive 
the speech of the ECA in real-time. Chapter 5 presents the findings of two studies 
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that both 1) manipulate different characteristics of ECAs and 2) measure 
individual differences of the users. These studies are performed in a credibility 
assessment context were the ECA makes arguments with the direct intention of 
changing the user’s assessment. Lastly, Chapter 6 presents a study focused on 
indirect persuasion with ECAs. The ECA serves as an interviewer and, as 
credibility is an important factor of the persuasion source, the ECA’s voice and 
similarity to the user is manipulated in order to achieve greater self-disclosure. 
These manipulations are compared to a human interviewer control group. 

  This work has several potential benefits for both research and practice. 
First, it provides an initial investigation into the persuasive capabilities of ECAs. 
This is important as the prevalence of virtual characters is ever increasing in 
modern life. Specifically, the vast literature review in Chapter 2 provides an 
encyclopedia of human characteristics of persuasion that need to be tested in 
ECA contexts. Second, the ECA software framework provides a model for a 
system which is capable of real-time speech manipulation. Last, the results of the 
studies in Chapters 5 and 6 provide empirical evidence that an ECA can influence 
human attitudes and behaviors. In the case of the automated interviewing study 
in Chapter 6, this work provides initial evidence that ECAs can perform as well as 
humans in some persuasive contexts.   
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2 REVIEW OF PERSUASION LITERATURE 
Persuasion has received vast and prolonged attention because of its 

centrality in everyday life. A large portion of the typical individual’s daily 
activities deals with either 1) attempting to change others’ attitudes, behaviors, 
and judgments or 2) processing others’ attempts to change his or her own 
attitudes, behaviors, and judgments. As will be shown in this chapter, the 
complexities and factors involved in changing of attitudes and behaviors – or 
persuading – are immense. When considering persuasion in the context of ECAs 
it is important to understand these complexities in order to understand how they 
might map from a human-human setting to a human-ECA setting. To 
accommodate a structured review of these factors related to persuasion, this 
chapter will separately and in turn discuss some of the source, message, and 
receiver variables that play a role in persuasive attempts. Lastly, other topics of 
persuasion important in laying the foundation of this work will be covered. 

2.1 Source Variables 
Source variables deal with characteristics of the source that influence the 

persuasive attempt. This section covers a variety of source variables that have 
been shown to be important in persuasion. 

2.1.1 Source Credibility 
Credibility is defined as “the attitude toward a source of communication 

held at a given time by a receiver” (McCroskey, 1997, p. 87). Source credibility 
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influences receivers’ attitudes by influencing how and if they internalize the 
source’s message (Perloff, 2010). In general, when dealing with only the main 
effects, high credible sources are more likely to influence attitude and behavior 
than low credible sources (Perloff, 2010; Pornpitakpan, 2004; Sternthal, Phillips, 
& Dholakia, 1978). In an interesting example, Weick, Gilfillan, & Keith (1973) 
found that musicians made fewer errors when playing a piece attributed to a high 
credible source than the same piece attributed to a low credible source. These 
effects, however, are qualified by other source, message, and receiver variables as 
will be explained later in this chapter.  

Source credibility is universally agreed to be a multidimensional construct. 
For instance, in a series of studies, McCroskey and his colleagues provide 
evidence that source credibility consists of the character, sociability, composure, 
extroversion, and competence dimensions (McCroskey & others, 1973; 
McCroskey & Young, 1981; McCroskey, Holdridge, & Toomb, 1974). Other 
proposed dimensions of source credibility include: attractiveness (Yoon, Kim, & 
Kim, 1998), dynamism (Berlo, Lemert, & Mertz, 1969; Whitehead Jr., 1968),  
safety (Berlo et al., 1969),  qualification (Berlo et al., 1969),  objectivity 
(Whitehead Jr., 1968), and authoritativeness (McCroskey, 1966). Expertise and 
trustworthiness are the two dimensions of source credibility most widely agreed 
upon (Fogg, 2003; Perloff, 2010; Pornpitakpan, 2004; Sternthal et al., 1978).  

It has been shown that expertise and trustworthiness influence persuasion 
differently. One study showed low levels of trustworthiness (acting in a self-
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serving position), while holding expertise constant, did not reduce the source’s 
persuasiveness (Hovland & Mandell, 1952). In another study, McGinnies & Ward 
(1980) demonstrated that, despite the source’s expertise, a communicator 
perceived as highly trustworthy was more influential than one perceived as 
untrustworthy. Nevertheless, the communicator that was both trustworthy and 
expert affected the greatest opinion change. In related studies, it was found that a 
source that profited from an audience’s attitude change (even though judged less 
fair, i.e., less trustworthy) was less influential than a more trustworthy source, 
but this effect held only when the source was an expert as well (Hovland & Weiss, 
1951; Kelman & Hovland, 1953). 

To determine if and how expertise, trustworthiness, and attractiveness 
(three commonly reported source credibility dimensions) generalize across 
American and Korean cultures with regards to different dependent variables; 
Yoon et al. (1998) found that the three dimensions were equally important in 
influencing purchase intentions and involvement with the advertisement 
message, only trustworthiness significantly affected brand and brand beliefs, and 
attractiveness (as perceived by the recipient) was more influential on individual’s 
attitudes towards the advertisement than were expertise and trustworthiness. 
However, in general, Yoon, Kim, and Kim found that the effects these dimensions 
of source credibility were very comparable between the American and Korean 
cultures.  
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As the factors influencing source credibility are easily manipulated in 
ECAs, it serves as a highly salient topic of persuasion to explore with ECAs. In the 
following sections, the literature that has dealt with the source characteristics of 
credibility is summarized. A discussion of how the construct has been studied in 
different contexts is also presented.  

2.1.2 Social Attractiveness 
Closely related to credibility, the social attractiveness of the source is an 

important factor in persuasion. Socially attractive sources are perceived by the 
message recipient to be likeable, similar, and physically attractive (Perloff, 2010). 
Each of these three dimensions is readily manipulated in ECAs and will be 
discussed in the following sections. 

2.1.2.1 Likeability 

Likeability deals with the appeal and affect an individual feels towards 
another (Perloff, 2010; Reysen, 2005). Reysen (2005) developed a scale to 
measure likeability and several studies have investigated antecedents of 
likeability (such as appropriate nonverbal gestures, eye contact and physical 
touch) (Crusco & Wetzel, 1984; Lynn & McCall, 2000; Rind & Bordia, 1995, 
1996). Sharma (1999) illustrates that individuals who perceive positive affect 
towards them from the source are more persuaded and engage more in 
systematic message processing. It has been suggested that likable people are 
more persuasive because they induce positive affect in the message recipients. 
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This affect positively influences recipient’s perception of the message as well as 
increases the positive thoughts accessible during the recipient’s judgment 
process. In addition, this positive affect generates a feeling of goodwill from the 
source in the recipient (Perloff, 2010). Thus, it stands to reason that likeability 
tends to be more influential in contexts where attitudes have not been solidified. 
Thus, with a better understanding of how to design likeable ECAs, such contexts 
could greatly benefit from persuasive, automated agents. 

2.1.2.2 Source Similarity to the Recipient 

The effects of similarity in persuasive contexts have been extensively 
studied in a variety of contexts (Bailenson, Iyengar, Yee, & Collins, 2008; 
Blankenship, Hnat, Hess, & Brown, 1984; Byrne, Griffitt, & Stefaniak, 1967; 
Byrne, 1971; Carli, Ganley, & Pierce-Otay, 1991; DeBruine, Jones, Little, & 
Perrett, 2008; Kelly & Derek, 2007; Nass & Lee, 2001; Pornpitakpan, 2004; 
Shafir, 1995; Vugt, Bailenson, Hoorn, & Konijn, 2010). Feldman (1984) found 
that high school students were more apt to conform to messages promoting 
nutrition when they perceived the source as more similar to them. Feldman’s 
results indicate that similarity interacts with expertise; the source low in 
similarity and high in expertise had the least effect on attitude and behavior 
change. Similarity has also been shown to enhance persuasion in contexts such as 
health (Anderson & McMillion, 1995; Crusco & Wetzel, 1984; Kalichman & Coley, 
1995; Rind & Bordia, 1995, 1996), business (Brock, 1965), and social preferences 
(Berscheid, 1966). 
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Similarity increases persuasion for the same reasons as likeability – it 
induces positive cognitions and feelings that then influence the decision-making 
process. Thus, individuals use their perceptions of similarity to the source as a 
heuristic for evaluating the source’s message. For this reason, similarity is most 
influential when the message recipient’s attitudes towards an object are 
undeveloped and shallow (Perloff, 2010). As mentioned in this work’s 
introduction, ECA technology and creation enables easy manipulation of an 
ECA’s similarity to system users. Thus, if understood, such a manipulation could 
be leveraged to increase ECA’s persuasiveness. 

2.1.2.3 Physical Attractiveness 

Just as with likeability and similarity, physical attractiveness is a source 
variable that can enhance the persuasiveness of a message when the recipient is 
in the first stages of forming an attitude towards or does not have substantial 
experience with an object. As is apparent throughout the advertising world, 
physical attractiveness is a powerful mechanism for capturing an individual’s 
attentions sufficiently long for him or her to heed a message. However, 
attractiveness does not work when it violates the role expectations for an 
individual (Burgoon, 1989), such as a family doctor that accentuates her 
attractiveness. As with likeability and similarity, attractiveness is also highly 
effective in contexts where involvement with the issue or attitude object is 
relatively low (Perloff, 2010). Despite its influence in these contexts, it should be 
noted that the effects of attractiveness tend to be relatively short-lived. 
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Physical attractiveness has been shown to interact significantly with 
source credibility when measuring the extent that individuals yield to the source’s 
argument; however, no interaction was found when measuring agreement with 
the message (Maddux & Rogers, 1980). Physical attractiveness has also been 
shown to be important when the source is inexpert; however, physical 
attractiveness made little difference in persuasion (agreement) when the source 
was an expert (Joseph, 1977). In another study, an attractive source which 
explicated its intent to persuade (and thereby, manifesting low trustworthiness) 
increased persuasion. In contrast, an overt unattractive source had no significant 
impact on persuasion (Mills & Aronson, 1965). Thus, based on these findings, 
physical attractiveness displays important interaction effects with source 
credibility. In most cases, it seems to enhance persuasion, especially when source 
credibility is low. Because attractiveness is an easily manipulate ECA 
characteristic, it is an important dimension of consideration when designing 
persuasive ECAs.  

2.1.3 Authority 
Authority has been shown to be important in gaining compliance to a task. 

Unlike credibility, authority seems to influence attitudes because individuals seek 
to avoid negative consequences for not complying or gain positive consequences 
for complying (Perloff, 2010). Milgram’s classic shock study demonstrates the 
persuasive power authority figures possess – enough to cause people to exhibit 
behavior contrary to their ethical beliefs (Milgram, 1974).  



31 
 

 

Many studies demonstrate how symbols of authority effect people’s 
perception of the source and their willingness to comply with a specific request 
(Bickman, 1974; Bushman, 1984; Sebastian & Bristow, 2008). In an interesting 
study, Bickman (1974) discovered the level of people’s compliance to a task was 
influenced by the amount of perceived authority found in the requester of the 
task. Bushman (1984) later replicated Bickman’s findings with a different set of 
factors representing authority. In a modern replication of Milgram’s shock 
experiment, Burger (2009) observed that the rates of obedience to authority 
today did not differ significantly from those in Milgram’s original study.  

Despite the studies that have shown the power of authority, it’s less clear 
how and if an ECA can take on an authoritative position. Regardless, dressing an 
ECA with authoritative symbols is an easy task. 

2.1.4 Power / Dominance / Status 
Though power and dominance are often used synonymously and 

ambiguously, much literature differentiates power from dominance as follows. 
Power resides in the individual and is defined as the capacity to influence others 
as intended (Dunbar & Burgoon, 2005a; Henley, 1977a; Patterson, 1983) . 
Dominance, however, is only one of many expressions of power (Burgoon & 
Dillman, 1995). Dominance is a dyadic variable and makes sense only in the 
context of inter-individual dynamics. Dunbar & Burgoon (2005b, p. 208) define 
dominance as “a combination of individual temperament and situational features 
that demand, release, or encourage dominant behavior.”  A person may possess 
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power, but he or she may not always choose to display it through domineering 
behavior. In addition, dominance requires the interaction partner to accept the 
domineering behavior. Perceived power is a person’s assessment of the capacity 
of their interactional partner to influence him or her. The varying dynamic 
between the latent nature of power and its manifested domineering behavior 
makes it difficult to hypothesize whether a person will choose to display 
domineering behavior in response to greater perceived power or to be 
cooperative and submissive.  

Status is related to power and dominance, but differs in that it represents 
a person’s “position in a socially agreed-upon hierarchy” (Burgoon & Dunbar, 
2006, p. 281; Lips, 1991). In her work on power and nonverbal communication, 
Henley (1977b) observed that people interacting with a partner of higher status 
tend to be more circumspect and tense.  

Expressivity is one manifestation of dominant behavior (Burgoon & 
Dunbar, 2006; Gallaher, 1992). Several studies have found that, among other 
cues, dominant people manifest more hand gestures, head shaking, and smiling 
(Gallaher, 1992; Gifford, 1994). Such behaviors indicate a high level of energy 
expenditure which has been associated with dominance (Burgoon & Dunbar, 
2006). In language, expressivity is measured by the ratio of the sum of adverbs 
and adjectives to the sum of verbs and nouns used in a person’s language (Zhou, 
Burgoon, Zhang, & Nunamaker, 2004).  
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2.2 Message Variables 
Message variables deal with characteristics of the message (such as how it 

is phrased, framed, and otherwise presented) that influence the effectiveness of 
the persuasive attempt. Most message variables and tactics are easily 
manipulated and implemented with ECAs as it is simply a matter of 
programming the ECA to speak something specific or say something in a specific 
manner. Therefore, the concern is less whether these things can be employed by 
ECAs and more whether they increase an ECA’s persuasiveness.  

2.2.1 Message Discrepancy 
Message discrepancy is the amount that the message differs from the 

receiver’s initial attitude or belief. Many studies have shown that, when the 
source is highly credible, the persuasiveness of the message has been shown to be 
linearly related to the message discrepancy (Aronson, Turner, & Carlsmith, 1963; 
Bochner & Insko, 1966; Halperin, Snyder, Shenkel, & Houston, 1976; Hamilton, 
Hunter, & Burgoon, 1990; McGinnies, 1973). In contrast, some studies report 
that message discrepancy is curvilinearly related to persuasion when the source is 
of low credibility  (Aronson et al., 1963; Koslin, Stoops, & Loh, 1967)– implying a 
moderate level of message discrepancy employed with low credibility sources is 
most effective, while high credible sources are most persuasive when the message 
discrepancy is high. It should be noted that other studies did not find the same 
curvilinear relationship between message discrepancy and persuasion (Halperin 
et al., 1976; McGinnies, 1973). The lack of agreement between these studies may 
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be a simple matter of differences in research design (Sternthal et al., 1978). 
Regardless, increasing message discrepancy seems to be an effective way to 
increase persuasion. 

2.2.2 Threat 
Several studies have demonstrated the effectiveness of threat employed in 

persuasive messages (Hewgill & Miller, 1965; Miller & Baseheart, 1969; Miller & 
Hewgill, 1966). Hewgill & Miller (1965) found that a highly credible source and a 
highly threatening message produced the greatest attitude change when the 
message emphasized the physical consequences of noncompliance with a 
suggested behavior. Not only was a highly credible source relaying a highly 
threatening message significantly more persuasive when compared to a 
moderately threatening message, but a moderately threatening message was also 
significantly more persuasive from a highly credible source than no message at all 
(e.g., control group). When the messages were relayed by a low credible source, 
there was no significant difference in attitude change between the different levels 
of threatening messages. Miller & Hewgill (1966) provided further support for 
these findings. 

Miller & Baseheart (1969) investigated the effects of socially threatening 
messages by manipulating whether the message contained opinions regarding 
only the source’s attitude toward an issue (low threat) or also contained the 
source’s perceptions of the attitudes of others opposing the message’s viewpoint. 
They found that a highly credible source was more persuasive than a low credible 
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source regardless of the message’s level of threat, a more threatening message 
from a highly credible source was more influential than a less threatening 
message, and a less threatening message from a low credible source was more 
influential than a more threatening message. Other studies have provided similar 
results (Mehrley & McCroskey, 1970; Powell & Miller, 1967). Mehrley & 
McCroskey (1970) additionally accounted for the recipient’s initial attitude 
towards the issues and, while they found similar results to Miller & Baseheart 
(1969) when the recipient’s initial attitude was relatively neutral; however, when 
the recipient’s attitude was strongly negative they found that increased social 
threat in the messages decreases persuasion for both high and low credible 
sources. 

Thus, physical and social threat is useful for persuasion when the source is 
highly credible. When the threat presented is relatively extreme, high credible 
sources are especially effective. When the threat is relatively low, high credible 
sources are still more effective than low credible sources, as low credible sources 
are less persuasive regardless of the level of threat induced.  

2.2.3 Fear Appeals 
Fear appeals as a persuasive technique have received extensive attention 

(Dillard, 1994; Johnston & Warkentin, 2010; Witte, 1994; Witte & Allen, 2000; 
Witte & Morrison, 2000; Witte, Meyer, & Martell, 2001). A fear appeal is a 
persuasive message that attempts to scare people into changing their attitudes 
and behavior by describing the negative consequences they will reap if they do 
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not comply with the message’s recommendations (Perloff, 2010; Witte, 1992). 
Fear appeals often contain gruesome, vivid and personalized contents which are 
intended to induce fear (Witte, 1992). Fear is defined as an internal emotional 
reaction involving both psychological and physiological arousal induced by a 
threat perceived as serious and personally relevant (Perloff, 2010; Witte, 1992; 
Witte et al., 2001). A threat is an environmental cue which exists independent of 
whether an individual is cognizant of it and it, thus, external to the individual. A 
perceived threat is internal to the individual and requires that the individual 
forms a cognition that the threat exists. Perceived severity (assessment of the 
threat’s seriousness or magnitude) and perceived susceptibility (perceived 
probability one will experience the threat) are integral elements of threat 
perception formation (Witte, 1992).  

Arousing fear in an individual, however, does not always result in attitude 
or behavior change (Boster & Mongeau, 1984). Witte (1992), extending past fear 
appeal research, developed the Extended Parallel Process Model (EPPM) to 
better explain when fear appeals will be effective or ineffective. At its core, EPPM 
states that, in addition to information about the threat’s severity and the 
individual’s susceptibility, an effective fear appeal must recommend an effective 
action the individual can perform to avert the threat. This requires two additional 
elements of information to be embedded in the fear appeal. First, the appeal must 
provide information about the effectiveness of the recommended action. Thus, 
perceived response efficacy, refers to an individual’s beliefs that the 
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recommended action will help to avoid the threat. Second, the fear appeal must 
provide evidence that the individual is capable of performing the recommended 
action. An individual’s beliefs that he or she is able to perform the recommended 
action are referred as perceived self-efficacy. There is no reason an ECA cannot 
embed these two elements in its messages. 

The EPPM, thus, suggests that perceived severity and perceived 
susceptibility are key in persuading an individual to take the threat seriously, 
while perceived response efficacy and perceived self-efficacy are essential in 
persuading an individual that the negative outcomes of the threat can be avoided 
through the recommended action. If insufficient susceptibility or severity is 
perceived, sufficient fear will not be induced to influence the individual to 
respond to the message. However, when perceived susceptibility and severity are 
not accompanied by perceived response efficacy and self-efficacy, then 
individuals are likely to enter into a fear control process causing them to focus 
more on the fear rather than the solution. This ultimately results in them 
rejecting the fear appeal in order to contain their fear. This defensive reaction to 
fear appeals is well documented (Nielsen & Shapiro, 2009; van’t Riet & Ruiter, 
2011; Witte & Allen, 2000). In contrast, when individuals perceive they are 
capable of implementing an effective response, they engage in a solution-
centered danger control process which causes them to accept the message, 
appraise the threat, and implement strategies to address the threat (Witte, 1992). 
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In MIS, the effectiveness of fear appeals has also been investigated 
(Brennan & Binney, 2010; Johnston & Warkentin, 2010; Marett, McNab, & 
Harris, 2011; Nelms, 2011). Johnston & Warkentin (2010) investigated the 
influence of fear appeals on information security behavior and propose a fear 
appeals model contextualized in technology acceptance. In a modified classical 
experimental design, they exposed individuals to a message highlighting the 
security threat and consequences to users who do not install and use anti-
spyware software. Their findings confirm the importance of both self-efficacy and 
response efficacy in influencing behavior intent. Interestingly, they found that 
increased perceived threat severity resulted in decreased perceived response 
efficacy and perceived self-efficacy. In addition, they found that social influence, 
which they define as “the degree to which the individual perceives his or her 
colleagues and others whose opinions matter support [the technology’s] 
acceptance and use” (Johnston & Warkentin, 2010, p. 554), was also an 
important factor influencing behavior intent to utilize anti-spyware software.  

In summary, the literature provides strong evidence for the effectiveness 
of fear appeals when the persuasive message induces sufficient perceived threat 
susceptibility, perceived threat severity, perceived response efficacy, and 
perceived self-efficacy. Very little work, if any, has been done to determine how 
the four different elements of effective fear appeals must be tweaked in order for 
an ECA to be effective with this technique. It may be one of the more promising 
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areas for persuasive ECAs as it seems people would readily accept statistically 
support facts (natural candidates for the content of fear appeals) from computers.  

2.2.4 Guilt Appeals 
Like fear, guilt has also been shown to be an effective tool of persuasion. 

Guilt has been defined as a “negative emotional state aroused when an actor’s 
conduct is at variance with an actor’s own standards” (O’Keefe, 2002a, p. 329). 
Because of this gap between personal standards and actions, guilt has a distinct 
ability to motivate action; hence, it is of interest in the realm of persuasion. 

Much of the guilt literature has centered on the effects of the door-in-the-
face (DITF) strategy, which entails an initial relatively large or demanding 
request of an individual (which is always rejected) and is then followed by 
smaller, more reasonable request (the true target request of the persuader). 
Meta-analytic reviews on the effects of the DITF technique reveal that the delay 
between the time of the first and second requests is inversely related to the DITF 
effect and that the DITF effect is largest when the request comes from a prosocial 
organization like community or civic groups that present requests for some 
socially valued cause  (Dillard, Hunter, & Burgoon, 1984; Fern, Monroe, & Avila, 
1986). While other theories exist that explain why the DITF technique is an 
effective persuasion tool (Cialdini et al., 1975), O’Keefe & Figge (1997) posits that 
the DITF technique works because the rejection of the first request arouses guilt 
in the individuals and the acceptance of the smaller second request aids in 
reducing that guilt. O’Keefe however points out that the magnitude of the guilt 
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induced plays an important role in the outcome of a guilt-based persuasion 
attempt. If too much guilt is induced, the attempt may also arouse feelings of 
anger, resentment, or annoyance, which will be counterproductive. Thus, like 
with fear appeals, if the message contains clear direction and argumentation 
regarding how a specific action can help reduce guilt it will be more effective. 

2.2.5 Presence of Evidence / Supporting Arguments 
Unfamiliar evidence has been shown to increase the persuasiveness of low- 

but not high credibility sources (Hendrick & Borden, 1970; Hendrick & Shaffer, 
1970; Hunt, 1972; McCroskey, 1969). Based on the findings from Hunt (1972), 
Pornpitakpan (2004) suggests that the presence of evidence may override the 
effects of source credibility. Congruently, Maddux & Rogers (1980) found that 
supporting arguments had independent effects on persuasion regardless of 
source credibility factors (Maddux & Rogers, 1980); however, they did not find 
any support for an interaction between the presence of supporting arguments 
and source credibility. Other studies suggest that a person’s need for cognition 
plays an important role in determining whether evidence or source credibility will 
have more influence on an individual’s attitude change (Cacioppo & Petty, 1982; 
Cacioppo, Petty, & Morris, 1983; Haugtvedt, Petty, & Cacioppo, 1992; Haugtvedt, 
Petty, Cacioppo, & Steidley, 1988; McCroskey, 1970). Thus, these collective 
findings suggest that an ECA may be able to increase its persuasiveness by simply 
providing more supporting evidence. 
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2.2.6 Argument Quality 
Closely related to the presence of evidence and supporting arguments, the 

effects of argument quality on attitude and behavior change has also been 
extensively researched, especially in the context of the Elaboration Likelihood 
Model (ELM) (Areni, 2003; Areni & Lutz, 1988; Herron, 1996; Lee, 2008b; 
Moore, Hausknecht, & Thamodaran, 1986; Slater & Rouner, 1996; Sparks & 
Areni, 2008; Stoltenberg & Davis, 1988). Areni & Lutz (1988), based on Fishbein 
& Ajzen (1975), propose and provide evidence for two dimensions of argument 
quality – argument strength (the message recipient’s perception of the likelihood 
that the attitude object targeted by the message is associated with some 
consequence or outcome) and argument valence (the message recipient’s 
assessment of the outcome or consequence). Taking argument quality further, 
Areni (2003) defines the argument quality construct based on both the structural 
(such as the message’s logical structure and the inclusion of rebuttals to opposing 
views) and grammatical (such as statement order and the use of declaratives vs. 
imperatives) aspects of a message. Significant interactions between argument 
quality and source credibility have been establish in several studies (Herron, 
1996; Moore et al., 1986; Stoltenberg & Davis, 1988). Each of these studies found 
that the persuasive effects of argument quality were greatest when the message 
source was perceived as highly credible.  

As with supporting evidence, increased argument quality may be an 
effective way to increase an ECAs influence on users attitudes and behaviors. 
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2.2.7 Message Organization vs. Disorganization and Message 
Comprehension 
Considerable work has investigated whether the organization and effective 

delivery (or lack thereof) of a message has a positive (negative or insignificant) 
impact on the recipient’s attitude change (Bettinghaus, 1961; McCroskey & 
Arnold, 1967; McCroskey & Mehrley, 1969; Miller & Hewgill, 1964; Sereno & 
Hawkins, 1967; Sharp & McClung, 1966). However, the results have been 
contradictory. Bettinghaus (1961) found that the effective delivery of an oral 
message results in increased attitude change. In contrast, McCroskey & Arnold 
(1967) did not find any statistical evidence that the quality of the message 
delivery immediately influenced the recipient’s attitude regardless of whether the 
message was delivered live, on videotape, or on audiotape. In addition, in two 
separate studies regarding the effects of the speaker’s nonfluency on attitude 
change, Miller & Hewgill (1964) and Sereno & Hawkins (1967) did not find any 
statistical evidence that attitude change is effected by the nonfluency of the 
speaker.  

The results regarding the effects of message organization are also 
contradictory. Smith (1951) found significant negative effects on attitude change 
when the message was sufficiently disorganized. In contrast, several other studies 
have found no support for the effect of message disorganization on attitude 
change (Thistlethwaite, De Haan, & Kamenetzky, 1955; Thompson, 1960). 
Thompson (1960) compared the effects of a well-organized message with a 
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message where the sentences were randomized and found there was no 
significant difference in their effects on attitude change. In a later study, Sharp & 
McClung (1966) leveraged Thompson’s randomized message treatment and 
found a significant difference in organized vs. disorganized on the perceived 
credibility of the source. 

Congruent with the findings of Sharp & McClung (1966), many of the 
aforementioned studies also measured perceived credibility (though their focus 
was on attitude change) and provide evidence that the quality of message delivery 
and  the extent speaker fluency influence individuals’ perception of the speaker’s 
credibility (McCroskey & Mehrley, 1969). McCroskey & Mehrley (1969) also 
suggests that comprehension, which is a necessary but not sufficient condition for 
attitude change, is affected by message delivery and speaker nonfluency and 
provides evidence suggesting that the absence of either a quality message delivery 
or fluent speaker is sufficient to diminish the influence on attitude change and 
that the absence of both does not cause any further diminishment of attitude 
change. This suggests that in order to affect a change in attitude, the focus should 
be on enabling comprehension of the message by the recipient.  

In a more recent study,  Ratneshwar & Chaiken (1991) manipulated 
comprehensibility of a message in two separate studies to test the effects it has on 
the extent to which individuals engage in systematic processing and/or rely on 
peripheral cues (such as source credibility). In the first study, they manipulated 
comprehensibility by giving the participants either 20 seconds (low 
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comprehensibility) or 180 seconds (high comprehensibility) to read a description 
and view an illustration of the product (an innovative pencil). In the second 
study, they tested three comprehensibility conditions - low, medium, and high. 
The medium and high comprehensibility conditions had a product description of 
an innovative pencil accompanied by non-functionally and functionally 
illustrative pictures, respectively. The low comprehensibility condition simply 
consisted of the product description. In both studies, they manipulated the 
credibility of the source to be either high or low. The results of both studies 
supported their hypothesis that increased comprehensibility results in greater 
ability to process the message systematically and less reliance on and impact 
from the source’s credibility. 

In a similar work attempting to explicate the construct of argument 
quality, Areni (2003) suggests that linear and reverse-linear statement ordered 
argument – where argument proceeds sequentially from evidence to conclusion 
and from conclusion to evidence, respectively – are easier to comprehend and 
more persuasive than non-linear arguments – where the conclusion is embedded 
in the middle of the evidence. Also related to the effects of message organization 
on comprehension, Areni argues that the use of connectives (i.e., due to the fact, 
therefore, etc.) in a message to aid the logical flow increases comprehension and 
persuasiveness. 
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In short, the results of message organization in human communication 
settings are mixed; and, therefore, it is difficult to extrapolate the effects that 
message organization may have in human-ECA interactions. 

2.2.8 Language Intensity and Extremity 
Language intensity is defined as “the quality of language which indicates 

the degree to which the speaker's attitude toward a concept deviates from 
neutrality” (Bowers, 1963, p. 345). Metaphors as well as words and phrases that 
are emotionally charged, strong, and/or vivid constitute intense language 
(Perloff, 2010). Metaphorical language has been shown to be more persuasive 
than literal language (Sopory & Dillard, 2002a, 2002b). Interestingly, Sopory & 
Dillard (2002b), in their meta-analysis, found that the employment of metaphors 
enhanced the persuasive power of low credible sources more than high credible 
sources. The meta-analysis results also suggest that more novel metaphors are 
more effective than less novel metaphors. As a whole, the meta-analysis findings 
provided the most support for the “superior organization” view regarding why 
metaphors are effective persuasive tools. The superior organization view posits 
that metaphoric messages provide better structuring and organization of 
persuasive messages arguments than do literal messages (Sopory & Dillard, 
2002a, 2002b). 

 Hamilton et al. (1990) provide evidence that language intensity increases 
the persuasiveness of highly credible sources, hinders the persuasiveness of low 
credible sources, and has no effect on the persuasiveness of a moderately credible 
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source. In addition, the results demonstrate that language intensity combine with 
message discrepancy with multiplicative effects on attitude change. In a more 
recent study, Craig & Blankenship (2011) investigated the effects of language 
extremity, which they defined as the dimensions of language intensity that 
influence the valence of a message’s position without explicitly manipulating its 
emotionality or specificity. For example, the phrase “he adores her” is more 
emotionally extreme than “he likes her.”  They propose that the effects of 
language intensity on attitude and behavior change can be explained by the 
language extremity component, and not the emotionality component, of language 
intensity. Their results support their proposition. In addition, they found support 
for their hypothesis that language extremity increases information processing 
(i.e., elaboration).  

Thus, language extremity appears to work very similarly to message 
discrepancy and would also be fairly easy to test with ECAs.  

2.2.9 Inclusion of Refutation 
A one-sided message includes only arguments in favor of a proposed 

position. A two-sided message additionally includes arguments in opposition to 
the proposed position. In other words, it considers possibilities that would make 
the argument false. Evidence suggests that the recognition of opposing 
arguments is only more persuasive when adequate refutation of those arguments 
in included – these are referred to as refutational two-sided messages (Allen, 

1998; Hass & Linder, 1972; O’Keefe, 1993). Refutational (as opposed to non-
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refutational) two-sided arguments increase persuasiveness by both increasing 
source credibility and providing convincing evidence for fallibility of the 
oppositions’ arguments (Perloff, 2010).  

Crowley & Hoyer (1994), in order to resolve conflict in the findings of prior 
studies, created a comprehensive framework describing when two-sided 
messages are effective at improving attitudes toward an object. Their framework 
posits that two-sided messages encourage increased motivation to process the 
message because of their novel and credible nature. Crowley and Hoyer leveraged 
the attribution and optimal arousal theory, respectively, to explain these 
relationships. Attribution Theory proposes that, because a two-sided message is 
not normative, it increases the recipient’s perception of the source’s credibility. 
Increased credibility of the source is then attributed to and strengthens the 
recipient’s beliefs regarding the positive attributes of the object (Crowley & 
Hoyer, 1994). Optimal arousal theories “posit that stimuli that are moderately 
novel…will be preferred over stimuli that offer too much or too little novelty” 
(Crowley & Hoyer, 1994, p. 563). These moderate levels of novelty induce positive 
affect. Crowley and Hoyer suggest that a two-sided message represents a 
pleasingly novel departure from the expected one-sided message format. This 
induces positive affect that increases motivation to process the message, resulting 
in a favorable attitude change. Crowley and Hoyer suggest that a two-sided 
message whose negative (i.e., opposing) information approaches 40% of its 
contents represents a moderate level of novelty and is most effective in changing 
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attitudes. The framework also qualifies when two-sided messages are effective. 
When the recipient’s existing attitude toward an object is negative, two-sided 
messages are useful for affecting positive attitude change; however, when existing 
attitudes are already positive, two-sided messages are effective only if the 
recipient is not already cognizant of the negative information regarding the 
object.  

Eisend (2007) performed a meta-analysis of existing experimental studies 
dealing with two-sided messages to test Crowley and Hoyer’s model. Eisand’s 
findings suggest that two-sided messages increase source credibility by increasing 
perceived novelty. This is consistent with the tenets of the expectations-
disconfirmation literature. Two-sided messages disconfirm the expectation of a 
one-sided message, creating enhanced novelty, which results in greater perceived 
source credibility. Greater perceived source credibility then influences an 
individual’s motivation to attend to and process the message, which positively 
increases an individual’s attitude toward the message object. Source credibility 
also directly influences an individual’s attitude (through a peripheral route) 
toward the message object. Interestingly, in contrast to Crowley and Hoyer’s 
proposition, Eisend found that perceived novelty directly decreased an 
individual’s motivation to attend to and process a persuasive message (even 
though it had a positive indirect effect on motivation through source credibility). 
Yet, this is in line with Crowley & Hoyer (1994) since Eisend found that most of 
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the reviewed studies did not include sufficient negative information to induce 
trade-off effects associated with arousal. 

Both from empirical evidence and face validity, the inclusion of refutation 
may, thus, be an effective tool in persuasive ECAs. Arguably, we could expect that 
computers (i.e., ECAs) would be perceived as objective and unbiased; therefore, 
they would be expected to utilize two-sided messages. 

2.2.10 Immediacy and Non-Immediacy 
Immediacy has been defined as behaviors intended to communicate 

psychological closeness (or distance in the case of non-immediacy) between 
interactants. Immediacy can also serve to create a linkage (or separation) 
between a person and an action. It is an important concept in persuasion because 
it is a tool that can be used to establish likeability, trust, and rapport.  

The degree of immediacy can be expressed verbally or non-verbally. 
Nonverbal immediacy is manifest through closer physical proximity, greater eye 
contact, and when proximity permits more frequent physical touch (Burgoon & 
Dillman, 1995). Non-immediacy is, of course, the opposite – creating distance in 
the interaction or relationship. The verbal analog for nonverbal non-immediacy 
deals with “variations in word usage which indicate…separation or non-identity 
among the communicator, the addressee, the object of communication, or the 
communication itself” (Wiener & Mehrabian, 1968, p. 31). Mehrabian & Wiener 
(1966) identified eight different categories of verbal non-immediacy. A few of 
these categories are now reviewed. 
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Spatial non-immediacy employs demonstrative pronouns (e.g., those vs. 
these and that vs. this) to imply “closeness” or “distance” between the 
communicator and the object of communication. Temporal non-immediacy 
employs tenses in order to communicate distance with the object of 
communication. For example, consider 1) “I use this product” and 2) “I have used 
this product.”  The latter gives a greater sense of disconnect with the object of 
communication than the former. The passivity category is often used to imply the 
strength or weakness of a relationship. “I’d like to see so and so” communicates 
more closeness in a relationship than “I will see so and so.”  The possibility type 
of non-immediacy is similar. It communicates the reality of a relationship. “I 
could see X” and “I want to see X” both imply that the relationship is not 
established, but the later communicates a closer relationship through its desire. 
Thus, in all these categories, a slight change of wording communicates the (non-
)immediacy. 

Verbal non-immediacy can also be manifest through the different usage of 
personal pronoun types. For instance, consider the following two sentences (1) 
“You and I should figure this out,” and (2) “We should figure this out.”  The 
former maintains a separation between two people, while the later groups them 
together as one. In addition, non-immediacy can be used to remove a person 
from the topic at hand. For example, (1) “I didn’t commit that crime” and (2) “We 
didn’t commit that crime”. The latter sentence uses the more general form of 
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first-person to move the focus a little further from the person and the crime. It 
also introduces ambiguity into the assertion. 

An ECA can leverage immediacy in its dialogue to help establish a 
connection between it and the user. This connection can lead to greater rapport 
and trust in the relationship.  

2.2.11 Explicit vs. Implicit Conclusion Drawing 
Explicit vs. implicit conclusion drawing is an area that has received 

relatively little attention. However, it is briefly mentioned here because it is a 
plausible tactic which an ECA could employ. 

In general, evidence suggests that messages which clearly articulate a 
conclusion more effectively persuade than messages which leave the conclusions 
to implication (O’Keefe, 1997, 1998). However, when recipient involvement is 
high, evidence suggests that individuals are more persuaded by open-ended 
messages which leave the conclusion to be inferred (which is more likely to occur 
when involvement is high) (Kardes, 2011; Sawyer & Howard, 1991). 

2.2.12 Gain-Framed vs. Loss-Framed Messages  
Gain-framed and loss-framed messages have been investigated extensively 

as a mechanism to encourage healthy behavior (Angst & Agarwal, 2009; Jones, 
Sinclair, & Courneya, 2003; Latimer, Salovey, & Rothman, 2007; O’Keefe & 
Jensen, 2007; Rothman & Salovey, 1997; Rothman, Bartels, Wlaschin, & Salovey, 
2006). O’Keefe & Jensen (2007) performed a meta-analysis of 93 studies and 
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found that the differences in persuasion between gain-framed and loss-framed 
messages to encourage disease prevention is statistically significant, but 
practically insignificant (r = 0.03). Their results also suggest that message 
framing is more effective in some contexts (such as dental hygiene) than others 
(such as skin cancer prevention and safer-sex behaviors).  

In response to O’Keefe & Jensen (2007) , Latimer et al. (2007) suggest the 
meta-analysis results indicate the need to refine the current message framing 
propositions with a focus on individual differences such as approach/avoidance 
motivation and regulatory focus, which capture individual’s tendency to 
seek/avoid positive/negative outcomes and tendency to act in ways to ensure 
positive or avoid negative outcomes, respectively.  Congruent with O’Keefe & 
Jensen (2007), they suggest that effect sizes should be larger when message 
framing theories are more contextually and individually precise and sensitive.  

In a study distinguishing detection health behaviors (such as 
mammograms) from prevention health behaviors (such as sunscreen use or 
smoking cessation), Rothman et al. (2006) found that loss-framed appeals are 
more effective in encouraging detection behaviors, while gain-framed appeals are 
more effective in encouraging prevention behaviors. Jones et al. (2003) observed 
that positively-framed messages from credible sources are most effective at 
improving exercise intentions / behaviors and encouraging individuals to engage 
in elaborative thinking regarding exercise. In MIS, Angst & Agarwal (2009), in a 
study investigating how to overcome privacy concerns to encourage the use of 
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electronic health records, found that positively-framed messages (emphasizing 
beneficial outcomes)  are more influential than neutrally-framed messages.  

Thus, depending on the object of the message, assuming that these 
findings can be generalized to HCI contexts, an ECA employing positively-framed 
messages may be more persuasive. 

2.3 Receiver Variables (Individual Differences) 
Receiver variables deal with individual differences (i.e., personality 

factors). These personality factors are important in contexts of persuasion 
because they help explain the variance in attitude or behavior change of different 
individuals. Perloff (2010) suggests three ways personality factors can influence 
attitude or behavior change. First, a personality factor may influence the amount 
and depth of an individual’s systematic thought with regards to an issue. The 
need for cognition is an example of such a trait. Second, a personality trait can 
accommodate an individual’s reliance on peripheral cues. For example, highly 
dogmatic people are known for rigidly adhering to expert or authority sources. 
Lastly, some personality traits, such as self-esteem, influence persuasion by 
reinforcing or weakening a person’s confidence in his or her assessment. Thus, an 
ECA system that is able to perceive, account for, and adapt to these individual 
differences, may prove to be more influential. 
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2.3.1 Issue Involvement 
The amount of involvement an individual has with an issue is believed to 

moderate persuasion. When issue involvement is high, changes in the source’s 
credibility do not effect persuasion (Johnson & Scileppi, 1969; Rhine & 
Severance, 1970). Thus, highly credible sources have less influence when the 
individual has a deep involvement with the issue at hand. It has also been 
demonstrated that when issue involvement was low, source credibility plays a 
more important role in persuasion (Johnson & Scileppi, 1969; Johnston & 
Coolen, 1995; Mazursky & Schul, 1992; Petty & Cacioppo, 1979, 1981; Petty, 
Cacioppo, & Goldman, 1981).  

An ECA that performs a quick survey of an individual’s knowledge and 
involvement with the topic at hand may then adapt its tactics and techniques 
accordingly. For example, if it discovers the individual has high involvement with 
the topic of interest, it may choose to focus more on making quality arguments; 
whereas, if the individual has low involvement, it may focus on building its 
perceived credibility. 

2.3.2 Authoritarianism 
Authoritarianism is an individual difference that captures the tendency to 

accept attitudes and opinions promoted by authority figures (Briñol & Petty, 
2005). There are mixed results regarding the effects of authoritarianism on 
persuasion and its interaction with source credibility. Johnson & Steiner (1967) 
found that high-authoritarian people were more persuaded by high-credibility 
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sources than low-credibility sources when no arguments were supplied with the 
message. Similarly, Bettinghaus, Miller, & Steinfatt (1970) demonstrated that 
high-authoritarian individuals were more accurate in classifying valid assertions 
when the source was highly credible and classifying invalid assertions when the 
source lacked credibility. In other studies, low-authoritarian individuals are more 
persuaded by high-credibility than low-credibility sources (Johnson, Torcivia, & 
Poprick, 1968) or the results showed no significant interaction between an 
individual (Johnson & Izzett, 1969). It has also been shown that high-
authoritarian individuals use high source credibility as the basis of their 
judgments when no arguments are provided (Johnson & Izzett, 1969; Johnson & 
Steiner, 1967), when arguments are terse (Johnson & Izzett, 1969), or when the 
message is highly dense and complicated (Johnson et al., 1968). When the 
message is only moderately complex, then source credibility has no effect 
(Johnson et al., 1968). 

While the results are somewhat mixed, the evidence seems to suggest that 
an ECA may be able to appeal more to individuals high in authoritarianism by 
establish itself as highly credible.  

2.3.3 Dogmatism 
Dogmatism is a personality trait that reflects an individual’s tendency to 

be close-minded and rigid towards new and unfamiliar ideas and information, 
accepting only the judgments of established authorities (Perloff, 2010; 
Pornpitakpan, 2004). While it is difficult to convince high-dogmatic individuals 
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of anything (unless the source is an expert), low-dogmatic individuals are more 
concerned about knowing the truth than conforming and are, therefore, more 
persuaded by strong arguments than the expertise of the source. DeBono & Klein 
(1993) found that highly dogmatic individuals were more persuaded by strong 
compared to weak arguments when the source non-expert, but equally persuaded 
by strong and weak arguments when the source was an expert; while low-
dogmatic individuals were more persuaded by strong arguments regardless of the 
expertise of the source. 

2.3.4 Repression-sensitization 
The individual difference of repression-sensitization seeks to capture 

variations related to how individuals deal with and respond to threatening or 
anxiety provoking stimuli. Repressors are apt to ignore or evade threatening or 
anxiety provoking stimuli; whereas sensitizers tend to engage, elaborate upon, 
and attempt to deal with such stimuli. Thus it can be argued that repressors tend 
to avoid processing counter-attitudinal arguments and focus on peripheral cues 
of the communicator (such as source credibility) (DeBono & Snyder, 1992). In 
addition, it is believed that repressors tend to display authoritarian tendencies; 
thus, they may also be more accepting of messages from experts as opposed to 
non-experts (DeBono & Snyder, 1992). On the contrary, sensitizers, because they 
are more likely to systematically process threatening or anxiety-provoking 
material, will disregard peripheral cues in favor of the message content. 
Therefore, they will be more influenced by the strength of the arguments used 
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(DeBono & Snyder, 1992). An ECA can, thus, appeal to sensitizers by presenting 
solid arguments and appeal to repressors by touting and displaying its credibility. 

2.3.5 Self-Monitoring 
Self-monitoring is a well-established social psychology construct designed 

to “capture individual differences in control of expressive behavior and self-
presentation” (Leone, 2006). High self-monitors rely heavily on their social 
environment to determine how to act; thus, their behavior is often inconsistent 
with their attitudes. They are proficient at monitoring situational cues and 
displaying the appropriate behavior at a given time and place (Perloff, 2010; 
Snyder, 1987). Low self-monitors rely more on their attitudes and beliefs and are, 
thus, more concerned about being themselves and doing the “right thing” 
(Perloff, 2010; Snyder, 1987). Ickes, Holloway, Stinson, & Hoodenpyle (2006) 
suggest that high self-monitors may be more concerned about their own self-
affect than they are with the positive affect of their interaction partners. DeBono 
& Harnish (1988) found that high self-monitors, concerned with social 
appearance and more socially-adjustive, were more engaged by an attractive 
source and, therefore, were more likely to systematically process its messages. As 
a result, high self-monitors were persuaded by the attractive source only when it 
delivered a strong argument. In contrast, high self-monitors processed the 
message of an expert source heuristically and consequently were persuaded by 
the expert source regardless of the message strength. The low self-monitors in the 
study, who were more value-oriented, tended to be more engaged by and, 
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therefore, systematically process the messages from the expert source and were 
persuaded only when it delivered a strong argument; whereas, they were 
persuaded by the attractive source regardless of argument quality because they 
heuristically processed its messages.  

Thus, an ECA with knowledge of an individual’s tendency to self-monitor 
could adjust whether it presents itself as highly attractive or expert and match its 
presentation with the appropriate argument strength.  

2.3.6 Need for Cognition 
Need for Cognition (NFC) is “an individual’s tendency to engage in and 

enjoy effortful cognitive endeavors” (Cacioppo, Petty, & Kao, 1984, p. 307). 
Studies have shown that individuals high in NFC generate more issue-relevant 
thoughts, search for more detailed information about complex issues, and 
recollect more of the message’s arguments  (Briñol & Petty, 2005; Cacioppo, 
Petty, Feinstein, & Jarvis, 1996; Perloff, 2010). Thus, NFC closely mirrors 
elaboration likelihood – the likelihood of an individual to engage in thoughtful 
information processing (Chen & Chaiken, 1999; Petty & Cacioppo, 1986a). Past 
research has provided compelling evidence that these two constructs are highly 
correlated and behave similarly (Cacioppo et al., 1983; Haugtvedt et al., 1988; 
Petty & Cacioppo, 1986b). Cacioppo and Petty, however, treat NFC as a trait, not 
a state (like elaborations likelihood) (Cacioppo & Petty, 1982). Since trait 
variables are less dependent upon situation factors, this is an important 
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distinction to make between NFC (a trait) and elaborations likelihood (a state) 
and has important implications regarding the predictive qualities of NFC. 

Based on dual-process theories (Chen & Chaiken, 1999; Petty & Cacioppo, 
1986b), individuals must possess both the ability and the motivation to engage in 
central-route processing (i.e., elaboration) (Petty & Cacioppo, 1986a). Motivation 
can be influenced by both situational factors (e.g., personal relevance) and 
individual differences (e.g., NFC) (Cacioppo & Petty, 1982). Research has sought 
to understand how the latter predict motivation because they provide a “stronger 
test of hypotheses in experiments designed to assess the importance of issue- 
relevant thinking in attitude change” (Haugtvedt et al., 1988). NFC, independent 
of situational factors, at least partially captures individuals’ motivation to engage 
in deep, effortful cognitive processing (Haugtvedt et al., 1988).  

Research provides support that NFC affects how individuals process 
persuasive messages (Cacioppo et al., 1983; Haugtvedt et al., 1988; Petty, 
Wegener, & others, 1998; Reinhard, 2010). In general, research has shown that, 
given they enjoy deep thought, individuals high in NFC are more persuaded by 
messages with high argument quality; while individuals low in NFC are more 
influenced by peripheral cues (such as source credibility and source 
attractiveness), which save them from effortful thought  (Cacioppo et al., 1996; 
Haugtvedt et al., 1992, 1988, 1988). In a study requiring participants to evaluate 
the effectiveness of different messages, Cacioppo et al. (1983) found that NFC 
strongly moderates the effect of argument quality on message evaluation. In a 
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follow-up study, they found marginally significant support that NFC moderates 
the effect of argument quality on attitude change. Reinhard (2010) found 
evidence for the moderating effects of NFC on individuals’ processing type in a 
credibility assessment context. The importance of NFC in determining how 
different individuals process persuasive health-related messages has also been 
well-established (Jones et al., 2003; Vidrine, Simmons, & Brandon, 2007; 
Williams-Piehota, Schneider, Pizarro, Mowad, & Salovey, 2003). In a study 
investigating the psychological factors of different media on “transportation into 
a narrative world” (i.e., immersion), Green et al. (2008) had participants 
participate in two lab sessions on separate occasion. In one session, the 
participants read a story from a printed book. In the other session, the 
participants watched the same story on film. The results showed that individuals 
high in NFC demonstrated more engagement in the story when they read it than 
when they watched it and vice versa for individuals low in NFC.  

Despite the substantial evidence that NFC is an important factor in 
determining to what the extent an individual engages in systematic processing, it 
should be noted that there are instances when individuals low in NFC will pay 
close attention to the message contents, such as when the issue has high personal 
relevance (Axsom, Yates, & Chaiken, 1987; Perloff, 2010). 

2.3.7 Need to Evaluate 
The need to evaluate (NE) seeks to measure differences in the degree to 

which individuals tend to engage in evaluative thought (Briñol & Petty, 2005; 
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Jarvis & Petty, 1996). NE differs from NFC in that it captures individuals’ 
habitual tendency to judge objects in their environment as good or bad (Briñol & 
Petty, 2005; Kruglanski et al., 2000). Jarvis & Petty (1996) provide evidence that 
individuals high in NE tend to generate more evaluative thoughts in response to 
novel and/or personally relevant issues then individuals low in NE. It has been 
shown that individuals high in NE are more likely to utilize both cognitive and 
affective information (Huskinson & Haddock, 2004). The attitudes of individuals 
high (vs. low) in NE have also been shown to be more accessible (Albarracín & 
Mitchell, 2004; Jarvis & Petty, 1996). Because of this, the attitudes of those high 
(vs. low) in NE are generally more stable across contexts (Briñol & Petty, 2005). 
Some studies suggest that high-NE individuals engage more in online (as 
opposed to memory-based) evaluative processing (Hastie & Park, 1986; Tormala 
& Petty, 2001). For instance, Tormala & Petty (2001) suggests that individuals 
form attitudes towards an unfamiliar person using more spontaneous and 
evaluative processing when they have a high NE and using a less spontaneous, 
more memory-based evaluative processing when they have a low NE. 

2.3.8 Need for Cognitive Closure 
The need for cognitive closure (also referred to as need for closure) is a 

stable individual difference associated with a person’s motivation that captures 
desire for a definitive conclusion in regards to an issue (Webster & Kruglanski, 
1994). Because it deals with a person’s tolerance for ambiguity, the need for 
closure is an important individual different in situations requiring predictability 
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or action (Webster & Kruglanski, 1994). Because of this situational dependence, 
the need for closure can act as a state as well as a trait. Evidence exists that 
individuals high (vs. low) in need for closure do not engage as extensively in 
information processing, are more influenced by primacy effects, and rely more 
heavily on initial anchors or primes (Briñol & Petty, 2005; Kruglanski & Webster, 
1991). Because individuals high (vs. low) in the need for closure tend to be more 
close-minded and avoid states of uncertainty, they are likely to be more 
persuaded by a message when they do not possess any prior information on the 
issue because the message provides a venue for them to reach closure. However, 
if they possess sufficient prior information, individuals high in the need for 
closure tend to maintain closure by rejecting deviating opinions while accepting 
information which conforms to their preexisting opinion (Briñol & Petty, 2005; 
Kruglanski & Webster, 1991, 1996).  

2.3.9 Causal Uncertainty 
Based on the human tendency towards uncertainty reduction, Weary & 

Edwards (1994) developed a causal uncertainty (CU) scale to measure an 
individual’s “ability to understand and detect cause-and-effect relationships in 
the social world” (pg. 308). Individual’s high in CU seek to reduce their feelings 
of uncertainty by increasing their understanding of casual relations in the social 
world (Briñol & Petty, 2005; Weary & Edwards, 1994). Thus, attitudes of 
individuals high in CU are more influenced by arguments containing (vs. not 
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containing) causal explanations. Edwards & Weary (1998) provides evidence that 
perceived lack of control is an antecedent to CU.  

It has been suggested that individuals high in CU are more motivated to 
engage in effortful information processing (Briñol & Petty, 2005). Edwards 
(2003) provides evidence that an individual’s CU and preference for effortful, 
cognitive processing interact to determine to what extent one engages in effortful 
information process and the effect that argument quality has on one’s attitude. 
Thus, it is reasonable to argue that CU should interact with NFC in determining 
whether individuals engage in controlled, effortful processing and are influenced 
by the quality of a message’s arguments.  

It should be noted that evidence suggests that causal uncertainty beliefs 
are available for all people and it should be possible, even in individuals 
measuring low in chronic CU, to temporarily activate those beliefs (Weary, 
Jacobson, Edwards, & Tobin, 2001). When activating chronic causal uncertainty 
beliefs by prompting individuals to question the biases leading to their 
judgments, Vaughn & Weary (2003) found that individuals were more motivated 
to engage in bias correction processes and that such judgment correction at least 
partially reduced feelings of uncertainty in individuals high in CU. Weary et al. 
(2001) provides similar findings. Thus, CU may be instrumental in influencing 
individuals to metacognitively assess the validity of their own thoughts and 
conclusions.  



64 
 

 

2.3.10 Self-Esteem 
Self-esteem is defined as the worth, value, or importance individuals 

perceive in themselves (Briñol & Petty, 2005; Rosenberg, 1979). Individuals with 
high self-esteem have been shown to have higher motivation than individuals 
with low self-esteem (Bénabou & Tirole, 2002). This higher motivation can have 
at least two effects. First, it will decrease users’ reliance on peripheral cues. 
Second, high self-esteem may motivate overconfidence (Bénabou & Tirole, 2002), 
which can decrease the influence of persuasive messages in general. Thus, high-
self-esteem individuals may suffer from the ownness bias or endowment effect 
and reason that their opinion is as good or better than that of the source 
(Kahneman, Knetsch, & Thaler, 1991; Perloff & Brock, 1980). This will lead to 
them displaying greater resistance to persuasion. Similarly, when elaboration is 
relatively high, self-esteem may either encourage individuals to prefer reasoning 
and logic which confirms their initial attitudes (bias effect) or it may increase 
individuals’ confidence in the validity of the thoughts they have in response to a 
persuasive message (the self-validation effect) (Briñol & Petty, 2005). Though the 
difference between the two effects is subtle, it is important. The former increases 
an individual’s resistance to persuasion in general and, arguably, will apply to 
situations when initial attitudes are strong. The later, however, will arguably 
apply in situations where initial attitudes are unsubstantial and illustrates when 
high SE can be tailored to and individual in order to produce stronger attitudes. 
For example, Briñol & Petty (2005) manipulated thought direction using strong 
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or persuasive messages and found that strong (weak) arguments produced the 
most positive (negative) thoughts towards the proposal. Further, high-SE 
individuals were more persuaded by the strong arguments than low-SE 
individuals, and vice versa. Briñol & Petty (2005) also suggests that the biasing 
effect is more likely to occur if self-esteem is measured (i.e., made salient) before 
the message presentation, while the self-validation effect is more likely to occur if 
self-esteem is measured after the message presentation. It would, however, be 
erroneous to generally infer that individuals with high SE are less persuadable 
and individuals with low self-esteem are more persuadable. Rhodes & Wood 
(1992) performed a meta-analysis of self-esteem literature that, in general, 
provides evidence for a curvilinear relationship between self-esteem and 
persuasion. Namely, individuals with moderate self-esteem are more 
influenceable than individuals with low or high self-esteem.  

2.3.11 Optimism 
It has been argued that optimists (compared to pessimists) are more likely 

to systematically process positively-framed information that is of high personal 
relevance because they are more able to cope with unsolicited and stressful 
information (Geers, Handley, & McLarney, 2003). Geers et al. (2003) provides 
evidence that optimists were more influenced than pessimists by positively-
framed, personally-relevant messages. In addition, their results indicate that 
personal relevance was low, attitude change was not effected by optimism. Briñol 
& Petty (2005), however, suggest that these findings may be a result of the 
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message matching the personality type; in which case a matched message may 
serve as a peripheral cue under low elaboration or serve to enhance information 
processing under moderation elaboration.  

2.3.12 Need for Affect 
The need for affect (NFA) is defined as “the general motivation of people 

to approach or avoid situations and activities that are emotion inducing” (Maio & 
Esses, 2001, p. 585). Like NFC, NFA indicates an individual’s motivation to 
engage in affective processing, which includes the processing of emotions, 
moods, preferences, and evaluations (Maio & Esses, 2001). Individuals high in 
NFA seek to understand their own emotions as well as those of others because 
they view strong emotions as part of a healthy life (Maio & Esses, 2001; Perloff, 
2010). Importantly, they are more likely to seek affective information when 
forming attitudes and, therefore, are more likely to be receptive to affect-based 
messages (Haddock, Maio, Arnold, & Huskinson, 2008; Maio & Esses, 2001). 
Interestingly, evidence suggests that individuals high in NFA are more likely to 
develop more extreme attitudes (especially in relation to controversial issues) 
compared to those low in NFA (Britt, Millard, Sundareswaran, & Moore, 2009; 
Maio & Esses, 2001).  

While NFA is a fairly new construct, research provides evidence of its 
usefulness in persuasion contexts (Appel & Richter, 2010; Clarkson, Tormala, & 
Rucker, 2011; Haddock et al., 2008; Maio & Esses, 2001; Mayer & Tormala, 
2010). In a series of three experiments, Haddock et al. (2008) measured both the 



67 
 

 

NFA and NFC of individuals and found that individuals high in NFA and low in 
NFC were more persuaded by affect-based messages, while individuals high in 
NFC and low in NFA were more persuaded by cognitive-based messages. While 
they did not measure NFA and NFC, Mayer & Tormala (2010) performed a 
similar study, specifically framing otherwise identical messages with either “I 
think” or “I feel,” and obtained similar results with regards to affect-based and 
cognitive-based attitudes. Aligning the persuasive communication with both 1) an  
individual’s tendency to process affectively and/or cognitively and 2) the affective 
or cognitive orientation of his or her existing attitude is called message matching 
and has been shown to increase persuasion in a variety of contexts (Appel & 
Richter, 2010; Clarkson et al., 2011; Janssen, van Osch, Lechner, Candel, & de 
Vries, 2011; Thompson & Haddock, 2011). 

2.3.13 Concluding Thoughts for Receiver Variables 
In human-human contexts, the effects of source and message variables are 

often investigated without considering the moderating role of individual 
differences. In many cases, these individual differences have the potential to 
explain conflicting results between different studies. Even more importantly, 
many practical applications of persuasive ECAs deal with the persuading of a 
variety of people. Therefore, a working knowledge and ability to adapt the ECA’s 
persuasion tactics is an important area of research to design highly effective 
persuasive ECAs. Almost without exception, the perceptual knowledge of the 
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individual differences discussed in this section help the ECA to determine if it 
should manipulate and focus on source or message variables. 

2.4 Other Persuasion Factors of Interest 
In the following sections, other factors that affect the degree of persuasion 

that cannot be clearly categorized as source, message, channel, or receiver 
variables are discussed. 

2.4.1 Conversational Small Talk 
Small talk is one of the social lubricants effective in creating more 

engaging interpersonal interaction. As one of the rituals used to start 
conversations, small talk is often used to build rapport and common ground 
between people, reduce fear (Hopkins, 1982), and establish a person’s 
trustworthiness, expert knowledge in a particular domain, and credibility 
(Bickmore & Cassell, 2001). It is also one method to de-emphasize task-oriented 
conversation. Small talk often concentrates on weather, current events, or other 
topics that appear to side-track the normal part of a conversation about specific 
task, set of tasks, or mission. Although small talk may seem trivial at first glance, 
it is used between people to determine if they want to continue the normal 
conversation and to ensure that their goals are in sync for collaboration 
(Bickmore & Cassell, 2005).  

Svennevig (1999) developed a model for interpersonal relations in 
conversation. Three of the dimensions of the model relate to building user trust:  
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familiarity, power, and solidarity. Familiarity in interpersonal conversation 
evolves through the give-and-take exchange of information, progressing from 
simple information in small talk and progressing through more personal topics. 
With power, one member of the conversation can influence or control the actions 
of another. Finally, solidarity refers to similarities and common ground, such as 
gender, religion, or education (Bickmore & Cassell, 2001). Trust, or “a process of 
uncertainty reduction” (Berscheid & Reis, 1998, p. 220) is an outcome of these 
three dimensions and can be earned through conversational strategies, including 
small talk.  

2.4.2 Mood / Affect / Emotions 
A literature review on persuasion would not be complete without a brief 

overview of how mood, affect, and emotions play a part in attitude and behavior 
change. Though the area is too broad to even approach a comprehensive review 
here, a short discussion is in order. Mood, affect, and emotions are discussed 
under this section of other factors of interest because they can reside in the 
recipient, be manipulated by the source, and be affected by the contents and 
structure of the message – sometimes simultaneously. While moods tend to be 
relatively more enduring and of lower intensity, emotions “usually have a definite 
cause and clear cognitive content” (i.e., meaning they are associated with specific 
cognitions toward some object) (Forgas, 1992, p. 230). Thus, emotions lend 
themselves more easily to manipulation and can thus be influenced by the source 
and its message. Affect is conceptualized in different ways. For example, Forgas 
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(1995) includes both moods and emotions in his definition, while Russell (2003) 
includes only emotions in his conceptualization of affect. 

Either conceptualization of affect has important implications in the 
context of persuasion. For example, a person in a bad mood may be less 
susceptible to a persuasive attempt regardless of any techniques employed by the 
source; thus, mood can be viewed as a kind of state-like individual difference 
moderating attitude and behavior change which the source has very little control 
over. In contrast, emotions lend themselves to be more easily manipulated by the 
source. For instance, an expert or trustworthy source may instill in the message 
recipient a feeling of peace and confidence, leading to the recipient being more 
open to attitude and behavior change. However, the degree to which affect, 
emotions, and moods influence attitude and behavior change is dependent upon 
many contextual factors.  

The Affect Infusion Model (AIM) provides a useful framework for 
predicting when affect will influence a person’s decision-making process (Forgas, 
1991, 1992, 1995, 1998, 2001; Forgas & George, 2001). The foundation of AIM is 
affect infusion – a causal mechanism “whereby affectively loaded information 
exerts an influence on and becomes incorporated into the judgmental process, 
entering into the judge's deliberations and eventually coloring the judgmental 
outcome” (Forgas, 1995, p. 39). AIM outlines four general processing strategies 
that an individual is likely to engage in depending on the characteristics of the 
individual and situation. Direct access processing is a low-affect infusion 
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processing strategy that is employed when the individual is familiar with the 
target object, the target object has low personal relevance to the individual, and 
no other contextual factors mandate further elaborative processing. Direct access 
processing involves the reproduction of a stored reaction to the same or a similar 
situation in the past. Motivated processing is also a low-affect infusion strategy 
which is used when the achievement of desired outcome imposes a “specific, 
preexisting preference to guide information search and processing” (Forgas, 
1995, p. 47). 

The two high-affect infusion strategies include heuristic processing and 
substantive processing. It should be noted that in these strategies the judgment 
processing is more susceptible to affect as an input. However, in AIM, it should 
be noted that the presence of affect is a necessary, but not a sufficient condition 
for affect infusion to occur. In the heuristic processing strategy, the individual 
lacks familiarity with the target, has limited cognitive capacity, and feels little 
relevance in connection to the target decision, therefore, he or she employs the 
“affect-as-information” heuristic and uses affect as a shortcut to decision making. 
In other words, he or she asks, “How do I feel about it?” (Forgas, 2001). In this 
way, affect is leveraged as an informational input to the judgment process. 

The substantive processing strategy is the most susceptible to the 
influence of affect because it occurs under complex scenarios where the target 
object is not familiar to the individual and the individual feels a stronger personal 
relevance in connection to the decision at hand. Substantive processing typically 
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requires more constructive processing; thus, the individual relies heavily on 
information from all sources – including affective sources. Here the principle of 
affective priming is highly relative – the individual’s positive or negative affect 
increases his or her access to congruent memories which tend to bias judgments 
in the direction of those memories (Forgas, 1995). 

In conclusion, though only a brief overview is presented here, AIM 
presents a useful framework in which we can predict when “affectively loaded 
information” will exert an influence on judgments and, thus, informs how affect 
can influence persuasive outcomes (Forgas, 1995, p. 39).  

2.4.3 Sleeper Effect 
In a chapter reviewing the persuasion literature, the sleeper effect deserves 

to be mentioned simply because of its counter-intuitive nature. Normally, when 
individuals are exposed to a highly persuasive message, they experience a 
relatively immediate and significant change in their attitude. Over time, this 
change in attitude decreases back towards their initial attitude. However, when 
individuals receive a persuasive message that is accompanied by a discounting 
cue (such as a low credible source) that arouses their suspicion, they tend to be 
more persuaded over time. This phenomenon is known as the sleeper effect. 
Pratkanis, Greenwald, Leippe, & Baumgardner (1988) established that the 
presentation of the discounting cue after the persuasive message was critical for 
the sleeper effect to occur. Political campaigns often attempt to leverage the 
sleeper effect to sway undecided voters (Lariscy & Tinkham, 1999). Candidate A 
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may produce negative advertisements about his or her opponent, Candidate B. At 
the end of these advertisements, a short message announces that negative 
advertisement about Candidate B was sponsored by Candidate A. While, at first, 
undecided voters may question the credibility of the advertisement, over time 
they often are persuaded to believe the advertisement.  

In a meta-analytic review, Kumkale & Albarracín (2004) found that the 
sleeper effect was manifest more powerfully when the message recipients 
possessed greater motivation or ability to elaborate on the message before 
receiving the discounting cue. They also confirmed the finding of Pratkanis et al. 
(1988) that the discounting cue needs to occur after the persuasive message in 
order for the sleeper effect to manifest itself. 

2.5 Summary of Persuasion Variables and Their 
Effectiveness in Context 

Table 1 - Source Variables that Influence Persuasion 

Factor Contextual Effectiveness 
Source Credibility In general, high credibility (expertise and 

trustworthiness) is more persuasive than low 
credibility. Credibility encourages internalization of 
the message. Thus, it may lead to a process of 
systematic evaluation of the message and ultimately 
ends in a strong attitude formation. However, source 
credibility is most effective when the attitude toward 
the target object is undeveloped and shallow. 

Source Similarity In some cases, high similarity increases conformity to 
a message. It is most effective when attitudes toward 
an object are undeveloped and shallow. It has been 



74 
 

 

shown to interact with expertise, such that a source 
low in similarity and high in expertise has the least 
persuasive power. 

Authority Authority encourages compliance through avoidance 
of punishment or obtainment of rewards. In general, 
greater authority seems to increase compliance more 
than lesser authority. 

Power Power influences persuasion when the source chooses 
to manifest that power through dominant behavior 
and receiver submits to that dominance. Thus, 
individual differences of the receiver (such as 
dogmatism and authoritarianism) will affect the 
influence of power. 

Social Attractiveness 
Likeability 
Similarity 
Physical 
Attractiveness 

The three dimensions of social attractiveness - 
likeability, similarity, and physical attractiveness – are 
influential because they induce positive cognitions 
and feelings which influence the decision-making 
process because the recipient – in light of the positive 
affect induced – perceives the message more 
positively and gains access to other positive thoughts. 
All three dimensions are most effective when attitudes 
have not already been fully solidified. Specifically, 
physical attraction has a unique ability to capture the 
recipient’s attention sufficiently long for him or her to 
consider the contents of the message.  

 
Table 2 - Message Variables that Influence Persuasion 

Factor Contextual Effectiveness 
Message 
Discrepancy 

Persuasion is linearly related to message discrepancy 
when source credibility is high. When source 
credibility is low, some studies suggest it manifests a 
curvilinear relationship with persuasion (suggest 
moderate discrepancy is most effective). 

Threat When the source is credible, increased threat results 
in increased persuasion. However, (social) threat has 
been shown to decrease persuasion when a strongly 
negative attitude already exists. 
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Fear Appeals Fear appeals are most effective when sufficient 
severity and susceptibility to the threat has been 
perceived in the receiver AND the message contains 
sufficient information to convince the receiver of an 
effective response to the threat and his or her ability to 
affect the response. 

Guilt Appeals Like threat appeals, too much induce guilt can have a 
negative effective on persuasion. However, in general, 
guilt has a unique ability to motivate action. 

Presence of Evidence 
/ Supporting 
Arguments 

Evidence unfamiliar to the recipient has been shown 
to influence attitude change. In addition, independent 
of source credibility, evidence has been shown to 
influence persuasion. Need for cognition appears to 
determine whether evidence or source credibility is 
more persuasive. 

Argument Quality Argument quality is most effective when source 
credibility is high. 

Language Intensity / 
Extremity 

Language intensity increases persuasion of high 
credible sources, has no effect with moderately 
credible sources, and hinders persuasion of low 
credible sources. It also has a multiplicative 
interaction effect with message discrepancy.  

Inclusion of 
Refutation 

Two-sided messages are only more persuasive when 
sufficient refutation of the opposing arguments is 
included. It has been suggested the optimal amount of 
negative (opposing) information in a two-sided 
refutational message is approximately two-fifths. 

Verbal Immediacy Verbal immediacy communicates psychological 
closeness and creates a linkage between the speaker 
and some other entity (such as a person, event, or 
action). 

Explicit vs. Implicit 
Conclusion Drawing 

Explicit conclusions are, in general, more persuasive 
than implicit conclusions. When receiver involvement 
is high, implicit conclusions have been shown to be 
more persuasive. 

Gain- vs. Loss- Gain-/Loss-framed messaging is more effective in 
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Framed Messages contexts such as dental hygiene than in contexts such 
as safe-sex behavior.  

 
Table 3 - Receiver Variables (Individual Differences) that Influence 

Persuasion 

Factor Contextual Effectiveness 
Issue Involvement The extent of involvement an individual has with a 

target issue moderates the effect of a persuasion 
attempt. Involvement tends to diminish the 
persuasive power of peripheral and heuristic cues 
(such as source credibility) because it motivates the 
recipient to engage in systematic thought to arrive at a 
final decision. 

Authoritarianism There are mixed results regarding whether high or low 
authoritarianism individuals are more persuaded by 
high source credibility. 

Dogmatism Highly dogmatic individuals are more persuaded by 
strong arguments, while low dogmatic individuals are 
more persuaded by source credibility. 

Repression-
sensitization 

Repressors tend to be more receptive to peripheral 
cues (such as source credibility). Sensitizers are more 
likely to engage in systematic processing and are, 
therefore, more receptive to argument strength.  

Self-Monitoring High self-monitors are persuaded by and more likely 
to systematically process messages from attractive 
sources; while low self-monitors  are more persuaded 
by and more likely to systematically process message 
from expert sources. 

Need for Cognition NFC influences the extent of elaborative and 
systematic thought an individual engages in. 
Individuals high in NFC are more persuaded by high 
quality arguments, while individuals low in NFC are 
more persuaded by peripheral cues. 

Need to Evaluate High-NE individuals engage in more elaborative 
thinking, are more likely to utilize both cognitive and 
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affective information, and have more readily 
accessible attitudes, than low-NE individuals. 

Need for Cognitive 
Closure 

Individuals high in need for cognitive closure are 
more likely to be persuaded on topics about which 
they do not possess any prior information. If they 
possess substantial prior information, they tend to 
reject persuasive attempts which deviate from their 
initial opinion. 

Causal Uncertainty Individuals of high CU are more likely to engage in 
effortful information processing and are more 
persuaded by arguments containing causal 
explanations. CU (the state) can induce despite the 
level of an individual’s CU trait measurement. 
Induced CU may influence individuals to meta-
cognitively validate their own thoughts. 

Self-Esteem Self-esteem has a curvilinear relationship with 
persuasion; thus individuals with moderate self-
esteem, in general, are more persuadable. Individuals 
with high self-esteem tend to be more influence than 
those with low self-esteem when elaboration is high 
and strong initial attitudes have not been formed. 

Optimism Optimists are more likely to systematically process 
and be influenced by positively-framed messages. 

Need for Affect Individuals high in NFA are more likely to be 
persuaded by affect-based messages compared to 
individuals low in NFA. High-NFA individuals are also 
more likely to develop more extreme attitudes.  
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3 REVIEW OF EMBODIED CONVERSATIONAL AGENT 
(ECA) LITERATURE 

A primary goal of the embodied conversational agent (ECA) work is to 
make computers more social and capable of communicating in emotional and 
nonverbal manners as humans do. Much work provides support for a paradigm 
called Computers are Social Actors (CASA), which posits that people interact with 
computers in fundamentally social manners. The ECA work extends the CASA 
work by pushing the social and communication capabilities of computers even 
further and making the human-computer interface an embodied virtual human, 
and creating that virtual human to interact with its users in socially realistic ways. 

In this chapter, the CASA and ECA literature are reviewed. Work 
employing ECAs (or similar avatar-like interfaces) as persuasive technologies is 
also reviewed and then a case for further investigation of persuasive ECAs is 
made. 

3.1 Computers Are Social Actors (CASA) 
In the Communication literature, Nass et al. (1994) proposed that people 

interact with computers in fundamentally social ways. They refer to this new 
experimental paradigm as “Computers are Social Actors” (CASA). CASA suggests 
that the social rules and dynamics of human-to-human interactions are also 
applicable in human-to-computer interactions (Nass et al., 1994; Reeves & Nass, 
1996a). Thus, even though users know that computers are not human, they tend 
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to attribute social characteristics to the computers with which they interact (Lee, 
2008a). Since its proposal, the CASA paradigm has received much attention and 
has been extensively empirically validated (Fogg, 2003; Friedman, 2001; Reeves 
& Nass, 1996a, 1996b; Sproull, Subramani, Kiesler, Walker, & Waters, 1996). In 
this section, we review significant studies supporting the CASA proposition. 

In one interesting study, Nass et al. (1996) assigned individuals to teams 
with computers. In one condition, they created a feeling of shared identity 
between an individual and a computer by: 1) emphasizing to the participants that 
they were dependent upon the computer; 2) placing a blue armband on the 
participant; 3) placing a blue border on the computer screen; and. 4) referring to 
the participant and the computer as the “blue” team (Nass & Moon, 2000). In the 
other condition, shared identity was not created – the participant wore a blue 
armband, the computer had a green border, and no team association was 
verbalized to the participant. Nass et al. found that participants in the “team” 
condition were more likely to incorporate the computer’s suggestions, cooperate 
with the computer, and perceive the computer as more friendly, intelligent, and 
similar to themselves (Nass & Moon, 2000). 

In a later study, Nass, Moon, Morkes, Kim, & Fogg (1997) tested whether 
social categorization heuristics, which have been empirically shown to hold in 
human-to-human interactions, applied in human-computer interactions. Nass et 
al. specifically tested the following social categorization heuristics:  1) evaluation 
and critique from males tends to be perceived by individuals, in general, as more 
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valid than from females; 2) dominant behavior tends to be more accepted from 
males than from females; and, 3) people tend to assume that females know more 
about “feminine” topics and males know more about “masculine” topics. To test 
their hypotheses, the researchers manipulated users’ perceptions of the computer 
gender using pre-recorded male and female voices. Each participant was 
randomly assigned to interact with either a male or female computer. The first 
computer with which the participants interacted tutored them about the topics of 
“computers and technology” (a stereotypical masculine topic) and “love and 
intimacy” (a stereotypical feminine topic). After being tutored, the participants 
proceeded to a “voiceless” computer where they were presented a test to evaluate 
what they learned from the tutoring computer. Then, they were asked to proceed 
to a third, final computer. This computer, also using pre-recorded male and 
female voices, provided evaluations of the participant’s and tutoring computer’s 
performances. The participants then completed a paper-based assessment for 
both the tutoring and evaluator computers. The results indicate that individuals 
mindlessly gender-stereotype computers and provides evidence that all three of 
the above social categorization heuristics are applied by users in human-
computer interactions. In a separate study, Nass, Isbister, & Lee (2000) observed 
that mindless ethnicity-based stereotyping also occurs in human-to-computer 
interactions. The participants perceived computers of the same ethnicity (which 
was manipulated through videos showing a Korean or Caucasian face) to be more 
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attractive, trustworthy, persuasive, and intelligent compared to the different-
ethnicity computer.  

In another study, using scripts which manifest extroverted and introverted 
personality characteristics and were spoken by a computer-generated voice, Nass 
& Lee (2001) found that individuals preferred to interact with computer 
interfaces with “personalities” similar to them. This effect held even though the 
synthesized voice was clearly non-human. In addition, Nass et al. (2000) 
performed an experiment that tested whether users can recognize extraverted 
and introverted personalities of a computer interface, which were operationalized 
through the appropriate verbal (language style) and nonverbal (posture) cues. 
Other research also provides extensive evidence that people are more attracted to 
entities (both machine and human) with personalities and attributes more 
similar to them (Blankenship et al., 1984; Byrne et al., 1967; DeBruine, 2002; 
DeBruine et al., 2008; Fogg, 2003; Perloff, 2010).  

These studies provide strong evidence that people interact with computers 
– even computers which do not employ human-like interfaces – in manners 
similar to how they with other humans. In the next section, we define embodied 
conversational agents (ECAs) and discuss research that extends the CASA 
paradigm to these human-like virtual agents. 

3.2 Embodied Conversational Agents (ECAs) 
ECAs are a type of intelligent, autonomous computer interface that is 

capable of conversing verbally and nonverbally with human-like manners. Their 
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capabilities include the ability to provide signals which indicate the state of the 
conversation to the other party, generate verbal and nonverbal output, engage in 
conversational turn taking, and employ conversational repair mechanisms to 
keep the conversation flowing (Cassell, Bickmore, Campbell, Vilhjálmsson, & 
Yan, 2001). One of the main purposes of ECAs is to enhance individuals’ 
interactions with computers by enabling the computer to communicate more 
fluently on the emotional dimension (Beale & Creed, 2009). Thus, the creation of 
an ECA requires careful study of human-human interactions.  

While an ECA is similar to an avatar, there are distinct differences between 
the two. Technically, an avatar is defined as a graphical representation of a user 
or a user’s character (Lessig, 1999). This may include inanimate, mute icons or 
pictures representing users (such as in online forums or social networking 
communities). ECAs, in contrast, are almost always animated. Some avatars, 
such as those in virtual worlds like Second Life™, are animated and capable of 
speech. The distinguishing features between these avatars and ECAs lie in the 
focus of control. Virtual world avatars are controlled by a human through some 
sort of computer interface. ECAs, in contrast, are autonomous and self-
intelligent; therefore, they are able to interact socially without human 
intervention (Cassell, 2000).  

In recent years ECAs have received attention the fields of health 
(Bickmore, 2003; Bickmore & Picard, 2005), learning (Burleson & Picard, 2007; 
Maldonado et al., 2005), e-commerce (Holzwarth, Janiszewski, & Neumann, 
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2006; Komiak, Wang, & Benbasat, 2005; Qiu & Benbasat, 2005a, 2005b, 2009), 
therapy (Grolleman, van Dijk, Nijholt, & van Emst, 2006), and collaboration 
(Bartneck, 2003; Burgoon et al., 2000; Fabri, Moore, & Hobbs, 2005). However, 
despite the increased number of studies, the complexities of ECAs (like humans) 
leave many areas which still need to be explored. For instance, a meta-analysis 
revealed that the presence of ECAs at the computer interface are significantly 
more effective at changing users’ subjective, self-report responses than they are 
the users’ objective, performance measures (such as memory and task 
performance) (Yee, Bailenson, & Rickertsen, 2007). Such findings illustrate that 
we know relatively little about how people interact with and are affected by ECAs. 
In the following sections, the extant literature on ECA research is reviewed and 
then the case is made that the use of ECAs as persuasive mechanisms is 
underexplored – this includes contexts of direct persuasion as well as indirect 
persuasion. 

3.2.1 Conversational Interaction Factors 
Extensive research has explored how to improve the conversational 

capabilities of ECAs. These capabilities include generating more realistic gestural 
motions which match the intent of the spoken dialogue (Allbeck & Badler, 2002; 
Chi, Costa, Zhao, & Badler, 2000; Hartmann, Mancini, & Pelachaud, 2006), 
engaging in meaningful small talk to build common ground and rapport 
(Bickmore & Cassell, 2005; Bickmore, 2003; Cassell & Bickmore, 2000), 
appropriate use of head nods (Von der Pütten, Krämer, Gratch, & Kang, 2010), 
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and conversational turn-taking (Bickmore & Cassell, 2005; Bickmore, 2003). 
Although much work still needs to be done in this area, the author believes that 
the current technological capabilities can be leveraged to build more persuasive 
ECAs for applications such as representing expert systems and automated 
interviewing. 

Cassell et al. (2001) developed a Functions, Modalities, Timing, and 
Behaviors (FMTB) conversational framework for “structuring conversational 
interaction” between a human and ECA (p. 31); in other words, the purpose of the 
framework was to embed sufficient conversational, linguistic, and social “smarts” 
in an ECA to carry on a face-to-face conversation. The authors make the 
distinction between propositional and interactional functions of conversation and 
seek in their framework to synthesize both. Propositional functions relate to the 
actual concepts (i.e., the topic) attempting to be conveyed in the conversation. 
Propositional information includes vocalic and nonverbal cues (such as hand 
gestures) that complement the speech content. Interactional functions of 
conversation simply regulate the interaction (turn-taking, conversational repair, 
etc.). Interactional information can also consist of both verbal and nonverbal 
content, but has the sole purpose of controlling or keeping the conversation 
flowing. To evaluate the framework (i.e., the ECA employing this conversational 
capabilities), the authors compared it with an older system which did not engage 
in nonverbal interactions. Subjects perceived the new framework (i.e., ECA) as 
more collaborative, cooperative and as exhibiting better natural language, despite 
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the fact that the natural language capabilities of the two ECA systems were 
identical.  

In a related study, Cassell & Vilhjálmsson (1999) created BodyChat, a text-
based client-server virtual world system, which was used to test the effects of 
automated communication behaviors of avatars on individuals’ perceptions. In 
their study, they found that individuals converse longer when avatars employ 
appropriate nonverbal behaviors (such as sustaining eye contact when invited to 
a conversation, raising eyebrows and remaining silent to invite the other party to 
speak, and glancing around to indicate a desire to break away from the 
conversation).  

Thus, Cassell et al.’s FMTB conversational framework and Cassell & 
Vilhjálmsson’s system provide evidence of the technological capability to create 
increasingly natural ECA systems. As these systems improve, the gap between 
human-human and human-computer interactions will be closed.  

3.2.1.1 Chameleon Effect (Mimicry) for Rapport Building 

Another technique that has been used to close the gap between human-
human and human-computer interactions is the subtle employment of behavioral 
mimicry. Research has shown that when humans interact face-to-face, they 
unintentionally mimic movements, facial expressions, postures, and even speech 
patterns and cadences of their conversational partner (Chartrand & Bargh, 1999). 
This unconscious mimicry, or mirroring, has been dubbed the “chameleon 
effect”. This effect smooths the interaction and builds rapport between 
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conversational partners in a two-way communication through the following 
sequence:  1) the perception of a behavior by a communication-sender creates a 
mirrored, passive, automatic behavior by the communication-recipient; and, 2) 
because the sender sees, or perceives, the similar, mimicked behavior, mutual 
rapport and empathy between sender and recipient is generated. This is known as 
the perception-behavior link. Although the conversational partner is rarely 
consciously aware of this mimicking behavior, empirical research has shown that 
mimicry increases likeability between communication partners and improves the 
smoothness of their interactions (Chartrand & Bargh, 1999; Chen, Chartrand, 
Lee-Chai, & Bargh, 1998; Dijksterhuis & Bargh, 2001). Chartrand & Bargh (1999) 
found that when a participant was mimicked by a confederate, the participant 
liked the confederate more and rated the smoothness of the interaction higher. 
This increased liking and smoothness is key to the establishment of a deeper 
rapport between the two individuals. Later studies showed that unconscious 
mimicry is part of a human’s collection of interpersonal behaviors and is 
displayed most often when a communication recipient wants to build rapport, 
thus leveraging the interaction (Lakin & Chartrand, 2003).  

Researchers have investigated expanding the interpersonal repertoire of 
ECAs by employing these mimicking techniques to enhance rapport-building. 
Bailenson and his colleagues in his Stanford lab have pioneered several of these 
techniques for ECAs to increase influence with users. In one virtual reality 
experiment that closely followed communication styles of human dyads, the ECA, 
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via a computer algorithm, mimicked the head movements of the human 
participant with a four second delay. They discovered that fine tuning the 
mimicry delay to be four seconds was important. At that point none of the 
participants consciously noticed the ECA’s mirroring of them (Carey, 2008). The 
results of the experiment demonstrated that humans were more persuaded by 
ECAs who nonverbally mimicked their behavior vs. by ECAs that did not; thus, 
the ECAs achieved some degree of social influence through automated mimicry 
even though they were not directly attempting to persuade the individuals 
(Bailenson & Yee, 2005). 

A different research group at the University of Southern California has 
broken rapport down into three levels: emotional, behavioral, and cognitive. 
Their interest is to build rapport at all three levels into ECAs. Using nonverbal 
communication tightly coupled to the conversation, or contingent feedback, in 
real time to build rapport, the study revealed that contingent feedback by 
“listening” ECAs elicited significantly more rapport than merely frequent positive 
feedback (e.g., head nods) and that such ECAs produced comparable results to 
human listeners (Gratch, Wang, Gerten, Fast, & Duffy, 2007).  

Gratch et al. (2007) created an ECA capable of providing nonverbal (i.e., 
head nods and body posture) and paraverbal (i.e., “mhm”) feedback to 
individuals speaking with it. For example, a speaker’s mid-utterance pause would 
generate a head nod from the ECA. The ECA also monitored and discreetly 
mimicked the speaker’s head movements and body posture, a common 
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phenomenon that occurs regularly in human-to-human conversations. The 
purpose of these gestures was to suggest to the speaker that the ECA was 
listening. The study compared the social engagement of speakers describing a 
previously viewed cartoon to one of three listener conditions: a mimicking ECA 
(as described above), a non-mimicking ECA (which, independent of the speakers 
communication, used the same nonverbal gestures), and a human. It should be 
noted that the listener did not say anything, only listened, in all three conditions. 
The results provide evidence that people talking to a mimicking ECA become 
more engaged in their “storytelling,” manifest greater speech fluency, and feel 
more rapport with the mimicking ECA than people talking to a human or a non-
mimicking ECA (Gratch et al., 2006; Gratch, Wang, Gerten, et al., 2007). In a 
similar study, Kang, Gratch, Wang, & Watt (2008b) found that individuals with 
social anxiety (shyness) felt less rapport, more embarrassment, and performed 
worse in a face-to-face conversation with a non-mimicking ECA than with a 
mimicking ECA or a human. The results also suggest that individuals with social 
anxiety perceive less trustworthiness in human listeners than ECAs. In addition, 
they found that people reported feeling about the same amount of rapport with 
the ECA as they did with human. These studies provide evidence that an ECA that 
employs appropriate nonverbal gestures and discreet mimicking of its 
conversational partner has the potential to draw out as much information from 
an interviewee as a human interviewer. They also illustrate the capability of ECAs 
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to build rapport with humans – a construct that is important in both contexts of 
persuasion and interviewing. 

Other work has investigated the realistic synthesis of expressive gestures 
in ECAs  (Chi et al., 2000; Guadagno, Blascovich, Bailenson, & Mccall, 2007; 
Hartmann et al., 2006; Tepper, Kopp, & Cassell, 2004). These studies highlight 
the complexity nonverbal gestures and their synchronicity with verbal 
information in human-human interactions and the challenges of embedding 
similar capabilities into ECAs. 

3.2.2 Physiological Factors 
Many physiological factors of ECAs play important roles in sending 

nonverbal information. Often what is said by a speaker is not so important as 
how it is being said nonverbally or who is saying it (i.e., source credibility). In this 
section, literature is reviewed that has studied the effects of different 
physiological factors of ECAs on the perceptions of those interacting with them.  

In an interesting study, Krumhuber & Kappas (2005) created a variety of 
computer generated human-like faces and animated them to have either genuine 
or fake smiles. A genuine smile is characterized by longer onset and offset times 
and a shorter apex time than fake smiles. In a series of three experiments, they 
manipulated the onset, apex, and offset times in computer animation software 
and asked participants to rate the genuineness of the smile. The results indicate 
that smiles with shorter onset times are perceived as significantly more genuine – 
even in a synthesized face which participants know is not capable of experiencing 
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emotion. In addition, there was a linear relationship between the apex-duration 
of the smile and the genuineness-ratings, namely, smiles with short apex-
durations were perceived as more genuine. These results from Krumhuber & 
Kappas (2005) provide evidence that people respond to the subtle physiological 
dynamics and flow of non-verbal cues realistically embedded in ECAs.  

In a related study, Bartneck & Reichenbach (2005) found a diminishing 
effect of increased facial expression intensity on the amount of emotion perceived 
by participants interfacing with synthetic characters. Specifically, after about 
30% of the possible manipulated facial expression intensity there was no 
significant difference in the amount of expression intensity perceived when 
compare to the maximum possible expression intensity. The same effect held for 
the accuracy of the perceived emotion – after a certain manipulated intensity of 
the synthetic character’s facial emotion, the recognition accuracy did not 
significantly improve. Other evidence suggests that the expression of some 
emotions in embodied agents, such as anger, produces enhanced realism with 
more intense manipulation; while more intense expression of other emotions 
such as happiness reduce the realism of the emotion in embodied agents 
(Tinwell, Grimshaw, & Abdel-Nabi, 2011). In other words, it is harder for 
embodied agents to appear “too angry,” but easier for them to appear “too happy” 
(i.e., artificially happy). These results suggest that even computers can employ 
fairly subtle expressions to communicate emotions effectively.  
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In other work, it has been suggested that even different dimensions of skin 
(such as color, texture, and youthfulness) convey important social and 
physiological information which affect the perceptions of those interacting with 
an embodied agent (Giard & Guitton, 2010). Modern graphics technology has 
made it possible to accurately replicate and manipulate these skin dimensions in 
virtual human characters. Giard & Guitton (2010) suggest that what is perceived 
by humans as beautiful with regards to skin often lies on the opposite end of the 
spectrum (on dimensions such as color, texture, and youthfulness) as what is 
perceived as realistic. In other words, what we person as beautiful is not always 
real.  

Related to skin realism, several studies have investigated the effect that 
increased visual or vocal anthropomorphism (visual or vocal) has on user 
perceptions of virtual characters (Gong, 2008; Lee, 2010; MacDorman, Green, 
Ho, & Koch, 2009; Qiu & Benbasat, 2009). Using static images and text-based 
computer-mediate communication, Gong (2008) found that users engaged in 
more social responses, expressed more perceived competency and 
trustworthiness in, and conformed more with a more anthropomorphic computer 
agent in a choice dilemma task. The static computer agent images ranged from 
images of robots, to cartoonish images of humans, to real photographs of 
humans. Introducing more communication modalities (i.e., greater media riches) 
with voice and animation, Burgoon et al. (2000) found that richer media formats 
with ECAs elicited more positive responses than compared to poorer media 
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formats (such as a static image and text). However, there appear to be mixed 
findings regarding the effectiveness of richer modalities. 

Several studies indicate that when animation and speech are incorporated 
into the ECA, users may become less comfortable interacting with ECAs that take 
on a close to, but imperfect human-likeness (Groom et al., 2009; MacDorman & 
Ishiguro, 2006; MacDorman et al., 2009; Mitchell et al., 2011; Mori, 1970; 
Tinwell et al., 2011) . In other words, subtle flaws in movement or appearance in 
an artificial resemblance of a human causes users to react adversely to that entity. 
This phenomenon is known as the uncanny valley and was originally coined by 
Mori (1970) to capture the nonlinear relationship between a robot’s degree of 
humanness and people’s subjective sense of rapport with it. Mitchell et al. (2011) 
suggests that a mismatch between the visual realism of a character (human or 
robotic) and the realism of its voice results in a greater perceived eeriness. Since 
it has been hypothesized that the uncanny valley effect is caused by violated 
expectations (MacDorman et al., 2009) – such as a human-like prosthetic hand 
feeling cold – it is important to consider users’ expectations in the design of 
ECAs. 

In a vein of research related to the uncanny valley, Vugt et al. (2010) found 
that manipulating the ECA’s face to be more similar to its conversational partner 
created greater feelings of involvement with the ECA regardless of whether the 
agent was perceived as being helpful (i.e., providing aiding affordances) or 
unhelpful  (i.e., providing obstructing affordances) during a science trivia test 



93 
 

 

taken while inside a virtual world. The authors defined involvement as including 
such tendencies as empathy and sympathy, which implies that the participants 
felt a greater connection with the facially similar ECAs. In their study, sixty-four 
participants were randomly assigned to the 2 (facial similarity or dissimilarity) x 
2 (aiding or obstructive affordances) factorial design (Vugt et al., 2010). While 
inside a virtual world, each participant was asked to take two ten-question, 
multiple-choice, science trivia quizzes. A different ECA played the role of adviser 
– giving either good or bad advice – for each quiz. The participants were given 
feedback on the correctness of their responses immediately after each question. 
In addition to measuring involvement, the authors also measured the 
participants’ intention to use the ECA as an adviser. Interestingly, male 
participants were significantly less willing to use the similar, unhelpful ECA than 
the dissimilar unhelpful ECA. However, female participants showed no 
significant use preference for either the similar or dissimilar unhelpful ECA.  

As reviewed in the previous chapter, Bailenson et al. (2008) found that 
individuals were more likely to vote for a presidential candidate when their own 
faces had been morphed into the presidential candidate’s face. Thus, combined 
with (Vugt et al., 2010), this suggests that manipulating an ECA’s face to be more 
similar to an individual’s face may increase the connection an individual feels 
with an ECA. 
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3.3 ECAs and Persuasion 
Despite the extensive work in ECAs, little work has investigated the 

abilities of ECAs to change people’s attitudes and behaviors (i.e., persuade) and 
much still needs to be learned about the abilities and limitations of ECAs to 
persuade humans. Given the extensive research that has explored persuasion in 
human-human contexts, it is surprising that more work has not extended this 
knowledge into the realm of ECA-human interactions (Park & Catrambone, 
2007). Though many studies – even those already reviewed – may potentially 
concern themselves indirectly with influencing users with ECAs, there is a 
surprising dearth of research directly measuring how and if humans can be 
persuaded by these computerized agents. In light of the increasing amount of 
work in persuasive technologies  - the use of technology to change people’s 
attitudes and behaviors – and the increased presence of virtual humans in real 
humans’ daily life, the study of how ECAs can change people’s attitudes and 
behaviors is an important niche to explore (Fogg, 1997, 1998, 2002, 2003; 
IJsselsteijn, de Kort, Midden, Eggen, & van den Hoven, 2006; King & Tester, 
1999; Oinas-Kukkonen & Harjumaa, 2009, 2009). In this section, literature 
addressing the persuasiveness of ECAs or other computerized human-like entities 
is reviewed.  

In one of the more deliberate attempts to employ ECAs to change 
behaviors, Schulman & Bickmore (2009) designed an ECA to fill the role of a 
health counselor and engage individuals in a dialogue regarding the importance 
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of regular exercise. Based on the principle that individuals tend to be more 
persuaded by others with whom they feel a greater affiliation, they manipulated 
the amount of social dialogue the ECA engaged the user in during an introductory 
conversation. This was followed by an initial attitude assessment task, a 
persuasive dialogue presented by the agent, and a final attitude assessment task. 
They also compared the ECA to a text-based system presenting the same 
persuasive information and methodology. Overall, their results showed that, 
compared to text-based agents, the ECAs’ persuasive effect on the participants’ 
attitudes toward regular exercise was significantly more than the text-based 
agents’ persuasive effect. Interestingly though, the participants perceived the 
arguments more positively when engaging with an ECA employing social 
dialogue before presenting the argument or a text-only agent not employing 
social dialogue before presenting the argument.  

 In a virtual world environment,  Guadagno et al. (2007) manipulated the 
gender and behavioral realism of a virtual human advocating a campus-wide 
security policy requiring the use of security cards. The results showed a 
significant ingroup (same-gender) effect on attitude change. Participants 
experienced greater attitude change when the message was delivered by a virtual 
human of the same gender than by the opposite gender. In a second study, 
Guadagno et al. (2007) created a stronger manipulation of behavior realism by 
having the virtual human naturally break eye contact with the participant at 
appropriate intervals as opposed to continually maintaining a mutual gaze. In 
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addition, the researchers manipulated agency by explicitly telling the participants 
whether the virtual human that they were interacting with was computer or 
human controlled. Specifically, for the human-controlled condition, participants 
were shown a video of the human controlling the avatar in another room. 
Interestingly, the effect of ingroup favoritism on attitude change for males was 
only present when the virtual human was perceived as having a high degree of 
behavioral realism. Women experienced the greatest attitude change under high 
behavioral realism, a female virtual agent, and high perceived agency; while men 
experienced the greatest attitude change under high behavioral realism, a male 
virtual human, and low perceived agency. These results suggest that individuals’ 
perceptions of a virtual human affect their susceptibility to gender-based ingroup 
message sources. In a similar longitudinal study where users experienced 
multiple interactions with an ECA, Bickmore (2003) found ECAs were effective in 
increasing exercise self-efficacy and behavior during the month-long period of 
the study.  

In attempting to  improve young women’s attitudes towards careers in 
engineering, Rosenberg-Kima, Baylor, Plant, & Doerr (2008) found that young 
women interacting with young, female ECAs that were more similar to them 
showed more interest, self-efficacy, and utility in engineering than young women 
who interacted with dissimilar ECAs or unembodied human voices. The use of 
avatars with different auras has also been shown to be an effective priming 
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mechanism which influences individuals’ subsequent perceptions and behavior 
(Peña, Hancock, & Merola, 2009; Peña, 2011).  

The ability of ECAs to elicit intimate self-disclosures from individuals who 
have difficulties forming social bonds has also been investigated. In an 
experiment, Kang & Gratch (2009) manipulated visual realism and anticipated 
future interaction (AFI) to determine their effect on the amount of intimate self-
disclosure of the participants being interviewed by a previously unknown 
confederate. The participants were asked to describe their “intimate ‘Common 
Sexual Fantasy’” (Kang & Gratch, 2009, p. 509). The high visual realism was 
performed using video conferencing software (Skype). The low visual realism 
condition utilized a virtual human (instead of a real human) confederate, which 
was animated based on the facial expressions of the participant, which were 
captured using a webcam. They randomly assigned one hundred and eight 
participants to one of four conditions in a 2 (visual realism) x 2 (AFI) factorial 
design. The preliminary results showed no significant difference in the 
participants’ self-disclosure to a real and virtual human. This suggests that ECAs 
may be able to perform sufficiently well to fulfill certain conversational roles of 
real humans – such as when interviewing. In fact, in a follow-up analysis, Kang & 
Gratch (2010) found that socially anxious individuals self-disclosed more and 
greater personal, intimate information when interacting with an ECA employing 
contingent non-verbal feedback than when interacting with a real human via 
video conferencing software (Skype).    
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3.3.1 ECAs and Avatars in Advertising and E-Commerce Settings 
The ability of avatars and ECAs to influence users shopping related 

attitudes and behaviors has received a fair amount of attention. Using Second 
Life™ as an experimental context, Jin & Bolebruch (2009) found that individuals 
perceive their Second Life™ shopping experience more enjoyable and 
informative as well as felt a greater sense of product involvement when they 
encounter advertisements accompanied by an avatar compared to stand-alone 
advertisements. Holzwarth et al. (2006) investigated the effect avatars have on 
consumers’ attitudes and purchase intentions in an online shopping 
environment. They used avatars to deliver product information to the customers, 
which reported greater retailer satisfaction, positive product attitude, and 
purchase intention when interacting with an avatar acting as a sales agent as 
opposed to a regular web page. In a second study, they found that when the 
customer had moderate levels of product involvement, an attractive avatar was 
more effective; while an expert avatar was more effective with high levels of 
product involvement.  

In similar studies, the ability of ECA-like product recommendations agents 
(PRAs) to influence consumers’ product attitudes have also been explored (Qiu & 
Benbasat, 2009, 2010; Yoo & Gretzel, 2011). In general, the results provide 
further evidence that ECAs have the ability to influence people’s attitudes and 
behaviors. Qiu & Benbasat (2009) provide evidence that recommendation 
systems that employ ECAs (animated human faces) as their interface invoke 
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stronger feelings of social presence and influence consumers’ intention to use the 
product. Their results also provide evidence that PRAs employing human voices 
are able to illicit stronger social responses than PRAs employing text-to-speech 
voices or text to communicate their recommendations. In a later study, Qiu & 
Benbasat (2010) found that PRAs matching individuals’ gender and ethnicity are 
perceived as more sociable, enjoyable, and more useful than PRAs different in 
gender and ethnicity. These effects translate into a greater intention to use the 
PRA as a decision aid in the future and imply the viability of allowing embodied 
agents to fulfill the persuasive role of sales agents in web-based environments.  

3.4 Summary and Motivation for Future Research 
This chapter has reviewed a progression of literature starting with the 

CASA paradigm which establishes that humans tend to treat computers as social 
actors. This serves as an important foundation on which the ECA work builds. 
The ECA literature exploring conversational interaction factors and physiological 
factors of embodied agents was then reviewed. In doing so, it was necessary to 
introduce the concept of the “uncanny valley,” which becomes an issue when 
embodied agent is introduced at the computer interface; and thus, a face, body, 
and voice – all capable of expressing emotion and generating non-verbal 
communication – are introduced at the interface. Given the complexities that 
these interfacial elements introduce, there is still much research needed to 
understand how users react to ECAs as well as the abilities and limitations ECAs 
have when interacting with humans. Specifically, more research needs to 
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investigate the abilities and limitations ECAs have when they are employed as a 
persuasive technology and designed to change people’s attitudes and behaviors.  

In this niche of exploring ECAs as persuasive technology, given the past 
research showing the positive effect that facial similarity can have on 
relationships and prosocial behavior (Bailenson et al., 2008; DeBruine, 2002, 
2004; DeBruine et al., 2008; Vugt et al., 2010) and the relative ease of morphing 
an individual’s facing into an ECA, more research needs to explore how and when 
manipulating an ECA’s facial similarity to a user produces greater positive 
attitude or behavior change toward some end goal.   
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4 IMPLEMENTATION OF THE PERSUASIVE ECA 
SYSTEM (PECAS) 

4.1 Introduction 
The previous two chapters have reviewed literature on persuasion and 

embodied conversational agents (ECAs) with the focus to build a foundation for 
studying ECAs specifically designed and employed to change people’s attitudes 
and behaviors. Therefore, as the scope and focus of this work is to explore the 
design of persuasive ECAs, an ECA software framework was needed that would 
allow the systematic “pulling” of different “persuasive levers” of an ECA (i.e., 
manipulate different ECA characteristics) in order to determine how those 
changes affect the persuasive power of the ECA. Figure 1 illustrates this high-level 
concept. In the scope of this work, based on the persuasion literature reviewed in 
Chapter 2, the vast majority of these levers will manipulate the ECA’s credibility 
(as perceived by the user). These credibility characteristics have been supported 
in human-human interactions and the system will allow the further exploration 
of how and if some of these characteristics hold in human-ECA interactions. As 
outlined in the previous chapter, much still needs to be learned about how a 
facially similar ECA affects a user. Therefore, one of the key abilities the system 
needed was the ability to morph users’ faces into the avatar. 
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Figure 1 - Pulling Different Persuasive Levers to Determine 
Their Effect on the User's Attitude and Behavior 

 
The following section will discuss the high-level architecture of the 

persuasive ECA system created as part of this work, the details of the off-the-shelf 
software components integrated into the system, and the limitations of the 
system as it is currently implemented. 

4.2 A Persuasive ECA System (PECAS) 
The Persuasive ECA System (PECAS) was developed in Microsoft Visual 

C# .NET 2010 and Microsoft Visual C++. Microsoft’s platform was chosen 
because it is a well-developed, professional platform, freely available for 
academic purposes. It also provided one of the most efficient tools to create the 
needed user interfaces needed for PECAS. For example, Microsoft’s platform 
provides a web browser user interface control which made it easy to integrate the 
research surveys directly into the system and to control the behavior of the web 
browser during different states of the survey. The .NET platform also provided 
the means to integrate the C++ APIs of the different off-the-shelf software 
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products integrated into the system. These will be discussed in further detail 
later.  

The goal in developing PECAS was to assemble a software framework that 
would enable simple human-ECA interactions where the ECA could either 
directly or indirectly be designed to change the human’s attitude or behavior. As 
such, the implementation focused on the following system requirements: 

• the ability to easily generate new ECA models, including models 
created from user’s photographs 

• the ability to control and animate the ECA’s speech in real-time 
• the ability to transcribe and analyze the user’s responses in real-

time 
Figure 2 provides a conceptual model of the complete system’s 

components and how they work together. Each of these components and their 
features will be discussed in the following sections.
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Figure 2 - Persuasive ECA System (PECAS) Conceptual Diagram 
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4.2.1 FaceGen 3D Face Modeling Software 
To generate the ECA models, Singular Inversions Inc. © FaceGen 

Modeller, which is a state-of-the-art software product for generating 3D human 
faces based on statistical methods, was used. FaceGen has the capability to: 
• generate  random human faces 
• generate faces of different genders, ages, and ethnicities (see Figure 3 and 
Figure 4 for examples) 

• generate faces from photographs (see Figure 5 for an example) 
• blend two models together (i.e., morph one model into another, see Figure 
5) 

 
Female African European East Asian 

20 yrs old 

   

60 yrs old 

   
Figure 3 – FaceGen Female Examples of Different Ethnicities 

and Ages 
 

In addition, FaceGen automatically generates the necessary “morph 
targets” required to animate the face model (i.e., express emotions and sync the 
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lips with speech) and it interfaces well with Visage Technologies’ visual speech 
synthesis software (which is discussed in more detail in the next section).  

The FaceGen Modeler software has been used in a diverse range of 
commercial products such as in Electronics Arts video games, Autodesk’s Evolver 
software, Poser Labs avatar creation software, and Daz Productions software. In 
addition, it has been used by many universities (for example, Tufts University, 
West Virginia University, and University of British Columbia) for a variety of 
research topics. It was because of its wide use in industry and academia, its rich 
feature set, advanced capabilities, and ease of use that the FaceGen Modeller was 
chosen to create the ECA models. 

 
 Male African European East Asian 

20 yrs old 

   

60 yrs old 

   
Figure 4 - FaceGen Male Examples of Different Ethnicities and 

Ages 
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Figure 5 - Creating a Model from a Photo and Morphing it with 
Another 

 

4.2.2 Visage Technologies Visual Speech Synthesis Software 
The visage|SDK™ from Visage Technologies (which is written in C++) 

provides the capability to animate FaceGen models. There are several modules 
inside the SDK; however, only the Visual Text-to-Speech (VTTS) and the Real-
Time Automatic Lip Sync (VLSYNC) modules are utilized in PECAS. The former 
syncs the lips of the FaceGen model in real-time to the speech produced from a 
text-to-speech (TTS) engine. Thus, being text-based, it provides the potential for 
more dynamic, on-the-fly speech generation. The latter syncs the lips of the 
FaceGen model in real-time to a pre-recorded audio file of human speech. Both 
modules are based on the MPEG-4 Face and Body Animation (MPEG-4 FBA) 
standard which, among other things, defines a set of 86 Face Animation 
Parameters (FAPs) which are used to manipulate parts of a model’s face and 
create expressions such as joy, anger, and sadness (Pandzic & Forchheimer, 
2002). The lip syncing of the FaceGen model with the generated speech is done 
through the use of visemes. Visemes are visual representations of speech sounds; 

0% 50% 100% Photo 
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in other words, they are the visual companion to phonemes, which are the basic 
unit of speech in the acoustic domain. Thus visage|SDK detects individual 
phonemes and in real-time animates the model with the appropriate visemes 
(i.e., morph targets). This produces a high quality lip sync animation of the 
speech. An example of the series of visemes required to sync the model’s lips to 
the word “water” are shown in Figure 6. 

 W ah t er  

Figure 6 - Example of Visemes for "Water" 
The system was originally designed to include only the visual VTTS 

module because that module provided more potential for dynamic, real-time 
interaction capabilities. In other words, the text-based input required by the 
visual VTTS module made it easier to manipulate the ECA’s utterances in real-
time. It is more difficult to dynamically generate human audio recordings 
adaptive to a specific conversational need. However, to test the effectiveness of a 
TTS voice compared to a human voice, an experiment in an interview context was 
performed (see ???). In order to do this, a different version of PECAS that 
leveraged the VLSYNC and received an audio recording as an input was 
implemented. Fortunately, the two modules are fairly easy to swap in and out of 
the system.  
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4.2.3 Dragon NaturallySpeaking Speech Transcription 
To incorporate real-time speech transcription capabilities into the ECA 

system, Nuance’s Dragon NaturallySpeaking 11 C++ SDK was leveraged. The SDK 
can generate real-time transcripts of the user’s responses that provide sufficient 
accuracy to be useful as inputs to linguistic analysis tools. Conveniently, the SDK 
also produces an audio and XML file. The XML file includes timestamps for the 
location of each transcribed word in the audio file. This is useful for future work 
when the output of different analyses and sensors will need to be temporally 
aligned for further analysis.  

In order to maximize the accuracy of Dragon NaturallySpeaking’s 
transcription, a specific speech profile from each individual is required. These 
profiles are created by recording the user speaking the text of some arbitrary 
passage. Because the “Rainbow Passage” (see Appendix C) contains a good 
sample of all the phonemes in the English language, the experiment participants 
read it to create their speech profiles. It should be noted, that Dragon 
NaturallySpeaking is one of the best speech transcription software packages on 
the market and that other packages also necessitate the creation of individual 
speech profiles in order to achieve high transcription accuracy. To further 
improve the transcription accuracy, the participants wore a microphone 
specifically designed for dictation while interacting with the ECA. Specifically, the 
Senheisser ME3 microphone and Andrea USB sound pod combination was used 
and produced excellent transcripts. Along with creating speech profiles, the 
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microphone combination produced transcription accuracies that were sufficient 
for many types of real-time linguistic analysis. However, some aspects of spoken 
language – for instance, disfluencies, pause fillers, and correct punctuation – are 
not captured well, if at all by Dragon NaturallySpeaking. For this reason, some 
experiments still relied on manual transcripts of the participants’ responses.  

4.2.4 SPLICE Linguistic Analysis Web Service 
The Structured Programming for Linguistic Cue Extraction (SPLICE) web-

based linguistic analysis tool was developed by Kevin C. Moffitt as a modular 
toolkit framework (“Structured Programming for Linguistic Cue Extraction 
(SPLICE),” n.d.). It leverages and integrates common dictionaries such as the 
Whissell Dictionary of Affective Language (Whissell, Fournier, Pelland, Weir, & 
Makarec, 1986) and  Linguistic Inquiry Word Count (LIWC) (Pennebaker, 
Francis, & Booth, 2007). It also leverages the Brown Corpus for part of speech 
tagging (Francis & University, 1964) as well as SentiWordNet for opinion mining 
(Esuli & Sebastiani, 2006). Moffitt created the SPLICE architecture to be 
modular, so it is possible to develop a custom module and request him to publish 
in the SPLICE interface. Because of its web availability and integration of many 
linguistic dictionaries and tools, SPLICE was leveraged heavily in the PECAS 
system and for data analysis. 
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4.3 System Limitations 
As previously mentioned, the goal of developing the PECAS system was to 

begin exploring persuasive ECAs; therefore, the system has many limitations 
when compared to a fully functional ECA and would present problems or 
inconveniences when deploying the system in a practical setting. These 
limitations are discussed in this section. 

4.3.1 Necessity of Creating Individual Speech Profiles for 
Automatic Transcription 
As already mentioned, the Dragon NaturallySpeaking software performs 

significantly better when it has been trained for a specific user. This “training” is 
manifest through the creation of a speech profile tailored to that specific user. 
The profile is then loaded when that user interacts with the system. This 
requirement for accurate transcriptions impedes the dynamic use of the system 
for a vast audience of users (assuming real-time transcriptions are desired). It 
may be possible to incorporate the creation of a speech profile into the ECA-
human interaction by asking the human to read a terms of agreement before 
beginning the interaction. Such a terms of agreement document, though short, 
may serve sufficiently to train the system. A little training provides significant 
gains in transcription accuracy. 
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4.3.2 Robustness of Speech Transcription Not Tested in Real-
World Environments 
For this work’s purposes, the speech transcription system was always used 

in control environments with little ambient noise. Thus, it has not been 
thoroughly tested in real-world environments where ambient noise and 
background conversations may affect its performance; thus, it is currently not 
known how well it will function when it is deployed in a practical application. 

4.3.3 Limited Ability to Detect and Adapt to Conversational 
States 
Currently (and for experimental purposes), PECAS’s speech generation 

scripts are hard-coded; in other words, they are not generated on-the-fly in 
response to the current state or context of the conversation. It would be feasible 
to enable PECAS to refer to portions of the user’s previous response and, thereby, 
possibly manipulate the user’s perceptions of its artificial intelligence capabilities. 
For example, suppose PECAS asked, “Where are you from?” and received the 
response “Los Angeles, CA.”  Using part of speech tagging and the assumption 
that the user would always respond with a location (either alone or embedded in 
some other sentence structure), it would be possible to extract the location that 
the user is from with high accuracy and insert that into a prepared, templatized 
script such as, “I know where <location> is. I hear it is beautiful.”  Of course, in 
the instances when the location was extracted incorrectly, the response would be 
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nonsensical and greatly damage the user’s perception of PECAS’s intelligence and 
credibility.     

However, even though techniques such techniques provide a perception of 
intelligence, it can be reasonably argued that they do not constitute true 
intelligence. At the core of this problem is that PECAS really does not understand 
the meaning of the user’s responses. Such understanding is necessary if PECAS is 
going to react appropriately in different conversational states and in response to 
different dialogue acts performed by the user. Such complexities are beyond the 
scope of this work, but it should be noted that it would entail analysis of 
conversational aspects such as semantics, nonverbal and paraverbal 
communication, and context. The list could go on, but the point of importance is 
that the different dimensions of holistic human communication interact to create 
meaning, which serves as the input for appropriate communication generation.  

Before leaving this topic, it should be noted that true conversational 
systems that can pass the Turing test are still the Holy Grail in the field of 
linguistic (Dahl, 2005; McTear, 2004, 2002; Smart, n.d.). Even text-based 
systems – which eliminate the complexities of speech recognition – have not 
arrived. So, again, the purpose of PECAS was to provide a system that could test 
how source, message, channel, and receiver variables affect the persuasion 
attempts in ECA-human interactions. 
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4.3.4 Limited Knowledge on How to Adapt the ECA to Individual 
Differences 
Similar to PECAS’s incapability of detecting true meaning, PECAS also 

does not current have the means to sense the specific personality or 
characteristics of the person with whom it is engaging. Knowledge of these 
individual differences, which include, but are not limited to personality, cultural, 
and gender differences, would inform PECAS on how to structure and approach 
the conversation. For example, it may choose to present itself differently to an 
introvert than an extrovert. Of course, before this is a possibility two things need 
to happen. First, further exploration and understanding of how individual 
differences moderation persuasion is still needed (even in human-human 
interactions). Second, objective measurements or “sensors” need to be developed 
to detect these individual differences. Both of these areas are beyond the scope of 
this current work and system.  

4.3.5 Limited Software Architecture Scope 
The last limitation that will be addressed is PECAS’s limited sensing 

ability. Currently, the architecture simply collects and stores audio recordings 
and transcripts of the user’s responses. The scope and intent of this work and 
system was to explore the persuasive ability of ECAs; therefore, the implemented 
system was sufficient for those needs. However, in the future, as we learn more 
about how people react to persuasive ECAs, it will be a logical step to integrate 
other sensors into the system. Some examples of such sensors might include: 
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• cameras to detect facial expressions or track head and body movements of 
the user that the ECA could mimic or respond to or than might provide 
further information on the user’s physiological, psychological, or 
emotional state (Buller & Burgoon, 1996; DePaulo et al., 2003; Ekman, 
1969; Ekman & Friesen, 1974) 

• eye tracker to allow the ECA to know where the user is looking or measure 
pupil dilation –  both of which could provide signals to the ECA informing 
it of the conversational state and how to proceed in the conversation 

• skin conductance sensors to measure sweat gland activity, which is 
correlated with sympathetic nervous system activity, stress, and arousal 
(Khalfa, Isabelle, Jean-Pierre, & Manon, 2002; Lazarus, Speisman, & 
Mordkoff, 1963) 

The introduction of these other sensors will require changes to the 
system’s architecture in order to accommodate the additional data. Furthermore, 
other analyses (such as vocalic analysis) of the existing audio recording capability 
will produce further data. All these data streams will need to be fused in an 
intelligent manner so the ECA can properly reason about the next logical act to 
perform in the conversation (based on some pre-defined conversational goal) 
(Derrick, 2012; Derrick, Jenkins, & Nunamaker Jr, 2011; Nunamaker et al., 
2011).  
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4.4 Conclusion 
In this chapter, the PECAS system was introduced, justification for its 

creation was provided, and its subcomponents were described. In short, PECAS 
provides basic functionality to for a rudimentary ECA-human interaction as the 
goal of PECAS to study different source, message, channel, and receive 
manipulations to see their effect on persuasive outcomes. In the following 
chapters, the design and results of several experiments that begin to shed light on 
how humans respond to persuasive ECAs will be presented. 
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5 PRELIMINARY STUDIES: PERSUASIVE ECAS FOR 

MORE OBJECTIVE CREDIBILITY ASSESSMENTS 

5.1 Introduction 
As outlined in Chapter 2, extensive research has been devoted to 

understanding persuasion in human-human communication. Only recently has 
the persuasive ability of computers begun to be investigated (Fogg, 1997, 1998, 
2003; Nass, Moon, Fogg, Reeves, & Dryer, 1995; Tseng & Fogg, 1999). As 
computers become more powerful, they open the door to more advanced and 
natural human computer interfaces (HCI). In Chapter 3, the CASA and ECA 
literature was reviewed. In addition, the argument that, given the complexities of 
human-ECA interactions (which approach or equal the complexities of human-
human interactions), we know very little about how people interact with these 
virtual humans was put forth. Specifically, very little research has explored the 
power of ECAs to influence human’s attitudes, assessments, and behaviors. Given 
the increase in human-ECA interactions in modern life, especially interactions 
where the ECA is more frequently serving as roles such as counselor, sales 
representative, and recommender, there is a pressing need to understand the 
abilities and limitations that ECAs have in influencing people’s attitudes and 
behaviors. As the push to make more natural HCIs increases, we can expect that 
ECAs will be used more as the face of recommender and expert systems – after 
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all, these systems are only as useful as the extent that they are able to influence 
users’ assessments and attitudes. In this chapter, several preliminary studies 
investigating the ability of ECAs to directly change users’ credibility assessments 
are presented. 

5.2 Purpose of the Preliminary Studies 
The original goal of this persuasive ECA investigation was to create a 

machine learning system that could tailor the ECA’s persuasive tactics to the 
individual differences of the users. Two phases of investigation were proposed. 
The first phase entailed a series of preliminary studies to test the persuasion 
variables as outlined in Chapter 2. The most effective manipulations would then 
be selected. The second phase included the building and testing of the machine 
learning system, which would be trained to present the most effective 
manipulations based on a survey of individual differences. 

After running several preliminary studies in phase one, it became apparent 
that more investigation would be needed to establish with certainty which 
manipulations would be most effective. In addition, these preliminary studies 
served as valuable learning experiences in experiment design. These studies have 
methodological flaws and limitations which will be discussed. Nevertheless, they 
served to direct the final automated interviewing study presented in Chapter 6. 
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5.3 Preliminary Study 1 – The Moderating Effect of Need 
for Cognition on Attractiveness, Voice Quality, and 
Argument Quality2 
In the first preliminary study, the effects of ECA attractiveness, voice 

quality, and argument quality on users’ judgments in a credibility assessment 
scenario were explored. Based on the Elaboration Likelihood Model (ELM) 
(Cacioppo, Petty, & Stoltenberg, 1985; Petty & Wegener, 1999; Petty & Cacioppo, 
1986a), a model of persuasion – the Predictive Elaboration Model of Persuasion 
(PEMP) – was formulated and tested. PEMP modifies the ELM by substituting 
the elaboration likelihood construct with need for cognition (NFC) (Cacioppo & 
Petty, 1982; Haugtvedt et al., 1992), resulting in a more testable and useful model 
for prediction.  

The presentation of this study will proceed as follows. First, literature on 
the ELM will be reviewed, its propositions will be described, and then a 
discussion on how it was modified to create PEMP is presented. Then literature 
describing why we can expect physical attraction, voice quality and argument 

                                                   
2 This study, its results, and the contents of this section were published as:   

 
Pickard, M.D., Jenkins, J.L. & Nunamaker Jr, J.F. (2012). Embodied Agents and the Predictive 

Elaboration Model of Persuasion-The Ability to Tailor Embodied Agents to Users’ Need 
for Cognition. System Science (HICSS), 2012 45th Hawaii International Conference on, 
543-552.  

 
I acknowledge the contributions of the other authors in publishing this work. It should be 

noted, however, that I was the lead author and completed the vast majority of the work for this 
paper. 
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quality to influence the ECA’s persuasiveness and explicate hypotheses is 
presented. Lastly, the laboratory experiment is described and its results are 
discussed. 

5.3.1 Literature Review and Hypotheses 
ELM is now presented and explained, the need for cognition (NFC) 

construct is introduced and the reasons why NFC can serve as a practical 
surrogate for the elaboration likelihood construct, which is the core of the ELM, 
are put forth. Since NFC is more easily measured and possesses better predictive 
quality, modified model is called the Predictive Elaboration Model of Persuasion 
(PEMP). Finally, a discussion of how PEMP is operationalized in this experiment 
with physical attractiveness, voice quality, and argument quality is presented 
along with the hypotheses to be tested.  

5.3.1.1 Elaboration Likelihood Model (ELM) 

ELM was first described by Cacioppo and Petty (Cacioppo & Petty, 1979) 
and has been extensively developed, validated, and applied (Petty & Cacioppo, 
1986b, 1996; Petty, Briñol, & Tormala, 2002; White, Charles, & Nelson, 2008). 
The basic premise of ELM is that persuasion can occur through two routes – a 
central route and the peripheral route (Angst & Agarwal, 2009; Cacioppo & Petty, 
1979). The central route is based on argument quality and involves deep 
information processing, argumentation scrutiny, careful thought, logic, and facts 
(Bhattacherjee & Sanford, 2006). If the result of the elaboration process is 
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positive, it results in persuasion; otherwise, elaboration will undermine 
persuasion (Kim & Benbasat, 2003). For example, consider an ECA that aids 
humans in assessing credibility by providing recommendations about whether or 
not a target is credible. If the ECA provides argumentation that is perceived as 
high-quality and accurate (e.g., outlining supporting evidence about why the 
target is credible or not), this argumentation will persuade the human assessing 
credibility to adopt the ECA’s recommendation. Conversely, if the ECA provides 
poor or unfounded argumentation (e.g., not providing supporting evidence about 
why the target is or is not credible), this poor argumentation will undermine 
persuasion.  

The peripheral route involves less cognitive effort, and relies on heuristics 
to make a judgment (Bhattacherjee & Sanford, 2006). Processing along the 
peripheral route focuses more on the superficial characteristics of the message 
source such as attractiveness, voice quality, and language power. Argumentation, 
which requires high cognitive effort to process, becomes relatively irrelevant 
because the recipient focuses on cues that accommodate heuristic processing 
(Angst & Agarwal, 2009; Tam & Ho, 2005).  

ELM suggests that the depth of elaboration influences which route of 
persuasion is utilized (Cacioppo & Petty, 1979). Depth of elaboration refers to the 
amount of thoughtful information processing (Bhattacherjee & Sanford, 2006). 
When elaboration is high, one engages in a central route to persuasion; when 
elaboration is low, one engages in a peripheral route to persuasion. The level of 
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elaboration is influenced by motivation and ability. Motivation is the desire to 
process the message and is affected by such factors as accountability, personal 
relevance of the message, and NFC (Petty et al., 2002). The more motivated 
individuals are, the more likely they will engage in more extensive elaboration. 
Ability is the capacity to critically evaluate the merits of a persuasive message and 
is affected by factors such as time pressure and the possession of relevant 
knowledge (Petty et al., 2002). If ability is relatively low, individuals conserve 
cognitive effort and rely on simple heuristics rather than engaging in high 
elaboration (White et al., 2008).  

ELM research has shown that the central and peripheral routes are not 
entirely independent. The use of one route will simply attenuate the effects of 
engaging in the second route, and will not preclude the other route entirely 
(Chaiken & Maheswaran, 1994). Furthermore, in the case of moderate motivation 
and moderate ability, a recipient may engage in both peripheral and central 
processing (Petty & Cacioppo, 1986b). Figure 7 summarizes ELM. 
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Figure 7 - The Elaboration Likelihood Model 

 

5.3.1.2 Need for Cognition (NFC) 

NFC is “an individual’s tendency to engage in and enjoy effortful cognitive 
endeavors” (Cacioppo et al., 1984, p. 306). Thus, NFC closely mirrors elaboration 
likelihood – the likelihood of an individual to engage in thoughtful information 
processing (Petty & Cacioppo, 1986b). Past research has provided compelling 
evidence that these two constructs are highly correlated and behave similarly 
(Cacioppo et al., 1983; Haugtvedt et al., 1988; Petty & Cacioppo, 1986b). 
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Cacioppo and Petty, however, treat NFC as a trait, not a state (Cacioppo & Petty, 
1982). 

Recall that individuals must possess both the ability and the motivation to 
engage in central-route processing (i.e., elaboration) (Petty & Cacioppo, 1986a). 
Motivation can be influenced by both situational factors (e.g., personal relevance) 
and individual differences (e.g., NFC) (Cacioppo & Petty, 1982). Research has 
sought to understand how the latter predict motivation because they provide a 
“stronger test of hypotheses in experiments designed to assess the importance of 
issue-relevant thinking in attitude change” (Haugtvedt et al., 1988). NFC, thus, is 
related to elaboration likelihood in that individuals high in NFC are more 
motivated to elaborate than individuals low in NFC despite situational factors 
(Haugtvedt et al., 1988).  

Past research provides support that NFC is correlated with how 
individuals process messages (Cacioppo et al., 1983; Haugtvedt et al., 1988; Petty 
et al., 1998; Reinhard, 2010). In a study requiring participants to evaluate the 
effectiveness of different messages, Petty et al. (1998) found that NFC strongly 
moderates the effect of argument quality on message evaluation. In a follow-up 
study, they found marginally significant support that NFC moderates the effect of 
argument quality on attitude change. Reinhard (2010) found evidence for the 
moderating effects of NFC on individuals’ processing type in a credibility 
assessment context, but did not deal with ECAs – the manipulations were 
operationalized in the behavior of the suspect being assessed. 
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While NFC is not a perfect surrogate for elaboration likelihood, previous 
research explains that individuals high in NFC will be more likely to engage in 
elaboration. In addition to NFC, elaboration likelihood is influenced by a number 
of other individual and situational dimensions including personal relevance, 
distraction, accountability, repetition, knowledge, and ability (Petty & Cacioppo, 
1986b). With so many antecedents of elaboration likelihood, to practically 
estimate an individual’s degree of elaboration likelihood becomes a complex and 
challenging task. In addition, elaboration likelihood has little predictive 
capability as it is almost always measured after the processing has occurred 
(Petty et al., 1998; Reinhard, 2010). Thus, it is proposed that NFC, is an 
alternative to the higher-order construct of elaboration likelihood, and can to 
help parsimoniously predict when the central route or peripheral route is used for 
persuasion.  

 In summary, it is proposed that argument quality will influence 
persuasion when NFC is high, and peripheral cues will influence persuasion when 
NFC is low. Figure 8 displays the updated version of ELM with NFC substituted 
for elaboration likelihood. Throughout this section, this model is referred to as 
the Predictive Elaboration Model of Persuasion (PEMP). 

5.3.1.3 Supporting Evidence, Voice Quality, and Attractiveness 

In this study, PEMP is tested using a mixed design- and behavioral-science 
approach to create ECAs with differing degrees of persuasiveness. Based on 
PEMP, argument quality and the peripheral cues of ECAs are manipulated in 
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order to test whether these manipulations influence users’ judgment decisions. 
Specifically, the focal interest is on how these characteristics can influence a 
user’s decision to accept or reject an ECA’s recommendation as moderated by 
NFC. To operationalize the model, three specific characteristics of ECAs that can 
be arguably categorized as either argument quality variables or peripheral cues 
were chosen. These three characteristic are 1) supporting evidence (argument 
quality), 2) voice quality (peripheral cue) and 3) attractiveness (peripheral cue).  

 

  
Figure 8 - The Predictive Elaboration Model of Persuasion 

(PEMP) 
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Supporting evidence refers to providing an explanation as to why an ECA 
makes a particular recommendation. Past research has shown that presence of 
evidence improves persuasion, especially in low-credible sources (Hendrick & 
Shaffer, 1970; Hunt, 1972). The objective of presenting supporting evidence to 
users is to improve argument quality (Pornpitakpan, 2004) and thus persuade 
through the central route of persuasion. Consistent with ELM, it is predicted that 
the presentation of evidence should be most persuasive when users have high 
NFC. In summary: 

H1a. An ECA providing supporting evidence for its assessment is more 
persuasive than an ECA simply providing an assessment. 

H1b. NFC positively moderates the effect of supporting evidence on 
persuasion.  

Voice quality refers to the degree of vocal pleasantness of the ECA voice 
(Burgoon, Birk, & Pfau, 1990). Voice quality and related voice characteristics 
such as tone (Hall, 1980), pitch variety, articulation (Pearce & Brommel, 1972), 
and loudness (Cleary & Kessler, 1982) have been suggested to influence 
persuasion. Voice quality is a peripheral cue of persuasion, because it does not 
pertain directly to the argument being presented. Thus, voice quality should be 
most effective in influencing persuasion when NFC is low. In summary: 

H2a. An ECA with high voice quality is more persuasive than an ECA 
with low voice quality. 

H2b. NFC negatively moderates the effect of voice quality on persuasion. 
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Physical attractiveness refers to the visual, aesthetic appeal of the ECA. 
Most studies (e.g., (Caballero & Pride, 1984; Kahle & Homer, 1985) have 
supported that physical attractiveness influences the persuasiveness of the 
source. However, a few studies (e.g., (Cooper, Darley, & Henderson, 1974)) have 
not supported this relationship. ELM predicts that the degree of elaboration may 
account for this difference, as attractiveness is normally a peripheral cue of 
persuasion. Thus, in this study, it is predict that attractiveness will be most 
effective in influencing the persuasiveness of a source when NFC is low. Thus, the 
hypothesized model (see Figure 9) is completed with the following: 

H3a. An ECA with high physical attractiveness is more persuasive than 
an ECA with low physical attractiveness. 

H3b. NFC negatively moderates the effect of physical attractiveness on 
persuasion. 
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Figure 9 - Hypothesized model 

5.3.2  Independent Variables 
Now, an explanation of how the independent variables of physical 

attractiveness, voice quality, and argument quality were manipulated and 
operationalized is offered. 

5.3.2.1 Physical Attractiveness 

To manipulate the physical attractiveness, an ECA with a symmetric face 
and smooth complexion and an ECA with distorted, asymmetric facial features 
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and a blotchy, scarred complexion were created. Both ECAs were male. See 
Figure 10 for images of the models.  

   
Figure 10 - Attractive and Unattractive ECAs 

5.3.2.2 Voice Quality 

 The ECA voices were generated using a text-to-speech (TTS) engine from 
Loquendo™ and a male TTS voice. The high-quality voice possessed natural tone 
and pitch fluctuations. The low-quality voice was generated with a robotic option 
to give the voice a monotone, drone sound.  

5.3.2.3 Argument Quality 

To manipulate argument quality, five scripts were created. To prevent the 
subjects from perceiving that the ECA’s arguments were simply scripted, four of 
the scripts contained supporting evidence referencing the results of several 
sensors designed to measure physiological cues, such as heart rate and facial 
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temperatures. The subjects were told these cues were validated to be indicative of 
deception or guilt. The other script simply contained an assessment of guilty or 
not guilty. Table 4 gives example arguments for each treatment.  

 
Table 4 - Examples of argument manipulations 

Supporting Evidence No Supporting Evidence 
This suspect is not guilty, a thermal 
analysis of this interview shows that 
the pre-orbital regions of the face 
remained at a normal temperature, this 
indicates that there was not an increase 
of blood flow to the face, an increase of 
blood flow to the pre-orbital regions of 
the face is the peripheral nervous 
systems response to stress, which has 
been empirically validated to robustly 
diagnose deception. 

This suspect is not guilty. 

 

5.3.3 Participants 
The study participants were recruited from several undergraduate courses 

at a large southwestern university in the United States. A total of 48 participants 
(12 female, 36 male) participated in the experiment. The demographic 
information for the participants was as follows: age (M = 21.27, SD = 1.95), 
ethnicity (White 79%, Hispanic 17%, Asian 4%). 
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5.3.4 Procedures 
To test the hypotheses laboratory experiment with a 2 (physical 

attractiveness) x 2 (voice quality) x 2 (argument quality) within-subjects factorial 
design was performed. The participants were told the purpose of the experiment 
was to evaluate the effectiveness of expert systems designed to assess suspects’ 
credibility using input from various sensors that measure deception based on 
physiological cues. 

A week prior to arriving at the laboratory, the participants were asked to 
fill out a pre-survey which collected their demographic information and their 
NFC. Upon arriving at the laboratory, the participants were placed in front of one 
of 30 computers in a classroom. All the computers were configured exactly the 
same (both hardware and software). The participants were given a consent form 
to read and sign. After the experiment proctor made introductory remarks, the 
participants were shown an instructional video, which motivated the use of 
credibility assessment expert systems to enhance assessment accuracy, described 
the sensors used by the systems to form credibility assessments of the suspects, 
and described the procedure of the laboratory experiment as explained below and 
shown in Figure 11. 
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Figure 11 - Basic Experiment Methodology 

  
After watching the instructional video, the participants were asked to 

launch the credibility assessment system on their individual computers. The 
system presented a series of eight 30-second videos (randomly presented) of 
suspects being interrogated for a mock crime – the theft of a ring or wallet. All 
participants were presented the same eight suspect videos in random order. The 
videos were limited to 30 seconds because of time and fatigue concerns. Another 
reason the videos were kept short was because, as an initial, somewhat 
exploratory first step, the ability of the ECA to change the users’ credibility 
assessment was more of a concern than the users’ abilities to make correct 
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assessments. Thus, the users were not provided with substantial material to make 
a certain assessment. The intent was to see if they would trust an expert 
credibility assessment system represented by an ECA and to explore what 
characteristics of that ECA made it more or less influential on their assessments.  

After viewing each video, the participants were asked to record their initial 
credibility assessment. They were, then, presented with the system’s assessment 
via an ECA implementing one of the treatments. As with the suspect video order, 
the ECA treatments were presented in randomized order. Each participant saw 
all eight videos and received all eight treatments. To maximize the usable data, 
the ECA always contradicted the participant’s initial assessment. After hearing 
the system’s recommendation, the participants recorded their final assessment.  

The initial and final assessment surveys both requested a guilt judgment 
for the suspect in the video and a confidence level (0% - 100%) in the judgment. 
The dependent variable, persuasion, was objectively measured by the difference 
between the participants’ final and initial assessments. For example, if the initial 
assessment was guilty with a confidence of 82% and the final assessment was not 
guilty with a confidence of 64%, then the persuasion measurement was 146 (82 + 
64) because the ECA’s contradictory assessment changed the guilt judgment of 
the participant. However, if the initial assessment was not guilty with a 
confidence of 64% and the final assessment was not guilty with a confidence of 
75%, then the persuasion measurement was -9. 
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Research has shown that humans are only 54% accurate in credibility 
judgments (Bond Jr & DePaulo, 2008; Bond & DePaulo, 2006). This fact was 
emphasized to the participants both in the verbal introduction and the 
instructional video. In the context of ELM this implies that people’s ability to 
assess credibility is inherently low. In addition, a 30-second clip of an interview 
does not provide much information for the participants to make an accurate 
credibility judgment. These two factors encouraged the participants to rely 
heavily on the ECA and its arguments. 

After all of the treatments were presented, the participants were given a 
final survey to measure how and to what extent they elaborated during each 
assessment and to check whether the manipulations were perceived as intended.  

5.3.5 Analysis and Results 
Convergent and discriminant validity were verified through a confirmatory 

factor analysis as well as construct correlations and cross-correlations using NFC 
and other measurement scales collected in the survey. All of the loadings of each 
item on its latent construct exceeded 0.7 and loaded less than 0.35 on other 
constructs. Average variance extracted (AVE) of all constructs was much larger 
than 0.5, therefore good convergent validity was demonstrated (Anderson & 
Gerbing, 1988) and all square roots of AVE exceeded the correlation coefficients 
between constructs and therefore demonstrated good discriminant validity 
(Fornell & Larcker, 1981). Correlations among independent variables were less 
than 0.65; hence, multicollinearity was not deemed a problem (Billings & 
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Wroten, 1978). Finally, all Cronbach’s alpha scores are above the 0.7 score 
suggested by Nunnally (1967). 

5.3.5.1 Manipulation Checks 

In a post-experiment survey, manipulation checks were performed for the 
attractiveness, voice quality, and argument strength treatments. The means for 
each treatment were analyzed and all the manipulations were perceived as 
intended.  

5.3.5.2 Repeated Measures ANOVA 

The hypotheses were tested using a repeated measures ANOVA that 
included the main effects and their interactions with each other as well as with 
NFC. The one-tailed p-values are reported since the hypotheses are directional. 
To insure the female participants did not react differently to the male ECAs than 
the male participants, gender was included in the analysis. The results showed a 
significant main effect for H2a (voice quality), F(1,46) = 1.87, p < 0.1, r = 0.20. 
However, there was no statistical support for H1a (supporting evidence) and H3a. 
There were several significant interaction effects of interest: evidence x NFC, 
F(1,46) = 3.01, p < 0.05, r = 0.25; voice quality * NFC, F(1,46) = 2.06, p < 0.1, r = 
0.21; attractiveness x voice quality, F(1, 46) = 4.19, p < 0.05, r = 0.29 
attractiveness x voice quality x NFC, F(1, 46) = 4.95, p < 0.05, r = 0.31. The 
analysis results and supported hypotheses are summarized in Table 5. 
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Table 5 - Repeated measures ANOVA results and supported 
hypotheses 

Hypothesis Support Level Test Description df F p  r 
H3a No  A 1 .774 .192  0.13 
H3b No  A*NFC 1 .234 .316  0.07 
   A*G 1 .057 .406  0.03 
H2a Marginal p < 0.1 VQ 1 1.866 .089 * 0.20 
H2b Marginal p < 0.1 VQ*NFC 1 2.060 .079 * 0.21 
   VQ*G 1 .010 .460  0.01 
H1a No  E 1 1.319 .128  0.16 
H1b Yes p < 0.05 E*NFC 1 3.010 .045 ** 0.25 
   E*G 1 1.028 .158  0.15 
   A*VQ 1 4.185 .023 ** 0.29 
H2/3b  Partial p < 0.05 A*VQ*NFC 1 4.951 .016 ** 0.31 
   A*VQ*G 1 .728 .199  0.13 
   A*E 1 .015 .451  0.02 
   A*E*NFC 1 .003 .479  0.01 
   A*E*G 1 .328 .285  0.09 
   VQ*E 1 .764 .193  0.13 
   VQ*E*NFC 1 1.072 .153  0.15 
   VQ*E*G 1 .006 .470  0.01 
   A*VQ*E 1 .307 .291  0.08 
   A*VQ*E*NFC 1 .234 .315  0.07 
   A*VQ*E*G 1 6.349 .008 *** 0.35 
* p < 0.1, ** p < 0.05, *** p < 0.01. A = Attractiveness, VQ = Voice Quality, E = 
Evidence, G = Participant Gender, NFC = Need for Cognition. p-values are one-
tailed. Type III SS. 
 

To verify that the directions of the moderating effects were as 
hypothesized, interaction plots for all the interactions of interest were created. 
Those are presented below along with discussion. 

It was hypothesized in H1b that the NFC would positively moderate the 
effect that supporting evidence has on persuasion. The interaction plot in Figure 
12 shows support for this relationship. Interestingly, when presented only a 
credibility assessment, participants with a high NFC were persuaded less than 
those with a low NFC; however, when given supporting evidence for the 



138 
 

 

assessment, they were persuaded more than the low-NFC individuals. This 
provides support for H1b. 

 

  
Figure 12 - Interaction plot for NFC and supporting evidence 

 
 The interaction between NFC and voice quality approached 

significance; however, the direction of the modifying effect was in the opposite 
direction than hypothesized (see Figure 13). An increased NFC resulted in greater 
persuasion as voice quality increased.  

Figure 14 provides evidence that the hypothesized direction of H3b was 
supported; however, this moderation effect was not significant on its own. 
Participants high in NFC were less persuaded by the attractive ECA than 
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participants low in NFC. Interestingly, NFC did not change the effect of the 
unattractive ECA treatment on persuasion. 

 

 
Figure 13 - Interaction plot for NFC and voice quality 

  
The results showed an unexpected and interesting interaction between 

attractiveness and voice quality. Voice quality increased the persuasiveness of the 
unattractive ECA, while making little difference for the attractive ECA (due to 
space constraints, we did not include this interaction plot). The 3-way interaction 
with NFC (see Figure 15) provides partial support for H2b and H3b. High-NFC 
participants were persuaded less by all of the combined treatments, except for the 
unattractive ECA with high voice quality. In general, this supports the theory 
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behind H2b and H3b that people low in NFC will be less persuaded by peripheral 
cues. This is especially salient since this 3-way interaction was statistically 
significant.  

 

 
Figure 14 - Interaction plot for NFC and attractiveness 

 
In summary, the analysis provides strong statistical support for H1b, 

partial support for H2b and H2c, and no support for H1a, H1b, and H1c. 
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Figure 15 - Interaction plot for NFC, attractiveness, and voice 

quality 
 

5.3.6 Discussion 
The present study makes several important contributions to the ECA, 

persuasion, and ELM literature. First, as predicted by the Predictive Elaboration 
Model of Persuasion (PEMP), this study demonstrates that NFC moderates the 
effects of argument quality and peripheral cues; therefore, NFC may serve as a 
practical surrogate for elaboration likelihood. Past research has noted that NFC is 
an antecedent to elaboration likelihood because it helps determine whether an 
individual is influenced more by central or peripheral cues. However, to my 
knowledge, no other research explicitly proposes the use of NFC as a surrogate 
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for elaboration likelihood which can be difficult to measure, especially in real-
world situations.  

NFC has several advantages over elaboration likelihood. First, it is an 
individual trait that needs only be measured once. This is important in the 
context of the growing number of information systems which rely on user profiles 
to tailor their responses to specific users. This study is particularly applicable to 
e-commerce sites leveraging ECAs for marketing. Knowledge of customers’ NFC 
would allow businesses to create customer profiles based on NFC and tailor 
persuasive messages to the needs of the individual.  

This study also illustrates that individual characteristics are important to 
take into account when seeking to change individuals’ attitudes regarding 
judgment tasks. The strong moderating effects demonstrated in this study 
suggest that individuals’ characteristics are more important to consider when 
persuading than the actual manipulations themselves. For instance, when dealing 
with a person high in NFC, this study suggests it would be a mistake to rely solely 
on peripheral cues and not provide any supporting evidence about why the 
individuals should modify their assessments.  

This study also provides evidence that ELM and its tenets generalize to 
human-ECA interactions. Much of the ELM literature has dealt with human-
human communication. However, little empirical evidence exists to support the 
human-ECA application of ELM. In addition, this study further establishes, in a 
unique way, that humans treat computers as social actors (Nass et al., 1994; 
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Reeves & Nass, 1996b), even when computers are seeking to mimic real-world 
social entities (i.e., humans).  

The results also indicate that it is not sufficient to consider one peripheral 
cue when persuading through the peripheral route. The individuals in this study 
seemed to consider the ECA as a package using both its appearance and the 
quality of its voice to establish whether they would incorporate the ECA’s 
recommendation. For practice, this suggests it is important to design the ECA 
carefully in all aspects. For theory, future research needs to investigate how other 
peripheral cues of both ECAs and humans combine to persuade people. Finally, 
the results suggest the importance of developing technology that provides 
arguments and cues to appeal to individuals with both high NFC and low NFC.  

5.3.7 Limitations and Future Research 
This study has several limitations. First, due to differences in argument 

length, it is possible the supporting evidence treatment served as a peripheral cue 
(i.e., “length equals strength”) rather than a true central cue of argument quality 
(Petty & Cacioppo, 1984; Rotello & Heit, 2009). This highlights one limitation of 
ELM (and, therefore, PEMP). It is often difficult to establish that specific 
phenomena behave purely as central or peripheral cues. Dual-process research 
has demonstrated that the central and peripheral routes to persuasion are not 
entirely independent. The use of one route will simply attenuate the effects from 
engaging in the second route, and will not entirely preclude the other route 
(Chaiken & Maheswaran, 1994). Furthermore, in the case of moderate motivation 
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and moderate ability, a recipient may engage in both peripheral and central 
processing (Petty & Cacioppo, 1986a). 

In order to establish the generalizability of PEMP, further studies with 
different experimental designs and contexts need to validate that the moderating 
effects of NFC hold in other contexts (such as security and e-commerce) and with 
other populations. The initial support for different reactions to voice quality 
suggests research opportunities. Future studies could compare individuals’ 
reactions to human voices, computer-generated voices, and text-based ECA 
communication when the ECA is attempting to directly change their attitudes and 
behaviors.  

To minimize the order effects, the order of both the treatments and the 
interview videos was randomized. However, because the system always 
contradicted the participants’ initial assessments, the presence of learning effects 
is probable. This requires further investigation. A future study should consider 
using a between subjects design to eliminate these confounds.  

5.3.8 Conclusion 
In this study, the Predictive Elaboration Model of Persuasion (PEMP) was 

proposed and tested. Because elaboration likelihood is difficult to measure and 
employ in real-world settings, PEMP replaces it NFC – a practical surrogate. The 
results of this study indicate that, like elaboration likelihood, NFC moderates the 
effects of central and peripheral cues on persuasion. In addition, further research 
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to understand how ECAs can influence peoples’ assessments, attitudes, and 
behaviors was suggested. This study is a step in that research direction. 

However, it should be noted that the use of ECAs in the various daily 
activities of people’s life is still in its infancy. This implies that ECAs are currently 
perceived as most useful in short-term interactions such as sales, interviews, or 
product recommendations. In other words, there exist fairly few applications 
where an individual interacts over a long-term with the same ECA – such as in a 
close friend or counseling relationship. Therefore, this places importance on the 
first impressions the individual forms of the ECA as he or she will probably not 
interact sufficiently long to establish more systematic or experience-based 
impressions. Thus, one future research need is to explore how best to establish 
good first impressions with an ECA. Study 2 serves as an initial step in addressing 
this question. 
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5.4 Preliminary Study 2 – The Moderating Effects of Self-
Esteem and Self-Monitoring on Facial Similarity, 
Authority, and Common Ground3 
Preliminary Study 1 explored the effects of physical attractiveness, voice 

quality, and argument quality as well as the moderating effect of NFC. To 
continue exploring other possible ECA manipulations, Preliminary Study 2 
investigated the effects of the ECA’s facial similarity with the user, authority, and 
common ground as well as the moderating effects of self-esteem and self-
monitoring.  

5.4.1 Introduction 
ECAs are increasingly being employed in areas such as e-commerce, 

screening, and interviews (Nunamaker et al., 2011). Most applications in these 
areas focus on short-term interactions with the user. For example, (Qiu & 
Benbasat, 2010) found that ECAs employed as product recommendation agents 
that matched the user’s ethnicity were perceived as more sociable, enjoyable, and 
useful. Thus, the intent is to make a quick impression on the user in order to 

                                                   
3 This study, its results, and the contents of this section were published as a conference abstract as 
follows:   

 
Pickard, M.D. & Burns, M.B. (2011). Persuasive Embodied Agents Tailored to Users’ Self-Esteem 

and Tendency to Self-Monitor. SIGHCI 2011 Proceedings. 
 

I acknowledge the contributions of Mary B. Burns in publishing this work. It should be 
noted, however, that I was the lead author and completed the majority of the work for this paper. 
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allow the ECA to influence his or her attitude or behavior. In that light, it is 
important to note that ECAs have specific advantages over humans as persuasive 
sources while still providing the benefits of human-like interactions. Because they 
are computer controlled, ECAs allow for precise reproducibility of persuasion 
tactics. They also do not fatigue, get frustrated, or get discouraged when their 
efforts are not received by the other party. Given the potential for ECAs to be 
used and scaled in many applications, there exists a substantial need to 
understand how different peripheral cues (i.e., surface characteristics and 
actions) of an ECA affect the perceptions of different individuals of the ECA and 
therefore, how those perceptions affect the individuals’ attitudes and behavior.  

In this study, using the Elaboration Likelihood Model (ELM) as a guide (as 
opposed to the core of a theoretical model), the power of ECA peripheral cues to 
change users’ credibility assessments regarding the guilt of suspects accused of a 
mock crime is explored. First, the theoretical basis is provided for choosing ECA 
similarity, authority, and ability to establish common ground as the persuasive 
manipulations. Then, the rationale is put forth as to why users’ self-esteem and 
tendency to self-monitor are likely to influence the persuasive effect ECAs 
employing manipulations of similarity, authority, and common ground. Lastly, 
the methodology, analyses, limitations, and future research directions for this 
study are presented. 
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5.4.2 Literature Review and Hypotheses 
Like in Preliminary Study 1, this study is positioned within the larger 

context of the ELM. As a review, dual-process theories such as the ELM posit that 
persuasion can occur through two routes – a peripheral (i.e., systematic) route 
and the peripheral route (Chaiken & Trope, 1999; Petty & Wegener, 1999; Petty & 
Cacioppo, 1986b). The systematic route is based on argumentation and involves 
deep information processing, argument scrutiny, careful thought, logic, and facts. 
The peripheral route relies on peripheral cues and heuristics to make a judgment. 
Peripheral cues refer to non-argument elements of the message or message 
source that can influence a change in attitude. The ELM suggests that the depth 
of elaboration influences which route of persuasion is utilized (Cacioppo & Petty, 
1979). Depth of elaboration refers to the amount of thoughtful information 
processing expended in decision making. When elaboration is high, one follows 
the central route to persuasion; when elaboration is low, one engages in a 
peripheral route to persuasion. The likelihood of elaboration is influenced by 
both individual (e.g., motivation and ability) and contextual factors (e.g., target of 
judgment).  

In this study, the focus is on the influence of peripheral cues on persuasion 
and how that influence is moderated by individual differences. Persuasion is 
defined as a source’s change in attitude or beliefs in response to a target’s 
message (Briñol & Petty, 2009; Chaiken & Trope, 1999). It has been 
demonstrated that increased perceived source credibility correlates highly with 
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persuasiveness (Fogg, 2003; McGarry & Hendrick, 1974; O’Keefe, 2002b). 
Therefore, the peripheral cue manipulations – similarity, authority, and common 
ground – selected for this study were based on the source credibility literature. 
The individual differences in self-esteem and self-monitoring and their effects are 
also explored. Self-esteem has been shown to effect individual responses to 
corrective messages and human-like computer interaction (Baumeister, 1982; 
Resnik & Lammers, 1985). Likewise, research has demonstrated that tendency to 
self-monitor influences how and to what extent one is persuaded (DeBono & 
Harnish, 1988; Perloff, 2010). Thus, this study explores the moderating effects 
that self-esteem and self-monitoring have on the influence of similarity, 
authority, and common ground on persuasion.  

5.4.2.1 Similarity 

The relationship between similarity, credibility, and persuasion has been 
well-established (Burgoon, Dunbar, & Segrin, 2002; Pornpitakpan, 2004). As 
posited by Heider’s balance theory (Heider, 1982), people are motivated to be 
attracted and influenced by similar others because it reinforces their own self-
concept (Burgoon et al., 2002). Phrased in a reverse manner, people are less 
threatened by individuals more similar to them because they perceive few 
obstacles in the process of “getting to know” the other person and therefore 
establish healthy human intimacy in that relationship. As already reviewed in 
Chapters 2 and 3, (Bailenson et al., 2008) found that voters demonstrated a 
strong preference for candidates with facial features similar to their own. This 
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effect held with both previously unfamiliar and familiar candidates (e.g., U.S. 
Presidential Candidates in 2004). Other studies have also shown that familiar 
sources are associated with increased persuasiveness (Bornstein, Leone, & Galley, 
1987; Weisbuch, Mackie, & Garcia-Marques, 2003). An individual’s face is 
arguably one of the most familiar objects available in his or her world. Thus, 
when person meets and interacts with a message source that looks like them, he 
or she extrapolates this peripheral cue and makes assumptions that he or she 
shares other commonalities with the source. Therefore: 

  H1:  Individuals are more persuaded by ECAs more similar to them 
than by ECAs less similar to them. 

5.4.2.2 Authority 

Authority has been shown to be important in gaining compliance to a task. 
We seem to be socialized to respect and comply with authority. Milgram’s classic 
shock study demonstrates the persuasive power authority figures possess – 
enough to cause people to exhibit behavior contrary to their ethical beliefs 
(Milgram, 1974). Other studies demonstrate how simple symbols of authority 
(such as uniforms or badges) effect people’s perception of the source and their 
willingness to comply with a specific request (Bickman, 1974; Bushman, 1984; 
Sebastian & Bristow, 2008). Based on the evidence provided by these studies, 
this study hypothesizes that: 

H2: Individuals are more persuaded by ECAs perceived as having more 
authority than by ECAs perceived as having less authority. 
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5.4.2.3 Common Ground 

Common ground is defined as the “mutual knowledge, beliefs, and 
assumptions” shared by communicators (Clark, Schreuder, & Buttrick, 1983). In 
a recent study, Gaskin & Oakley (2010) demonstrated the persuasive power of 
common ground in an online shopping setting. They showed that common 
ground increases the customers’ intentions to purchase even when it does not 
influence trust. Additional research has demonstrated that common ground 
influences credibility by improving perceptions of similarity (Haas & Wearden, 
2003). Thus, common ground is another way of establishing similarity between 
two individuals. This bond created by common ground is seen in everyday life. 
Consider two people who have discovered they share the same hometown or have 
lived in the same place. That single point of connection can often lead to the 
establishment of other points of common ground. For instance, one may then ask 
the other, “Oh. Do you know so-and-so?”  Even more importantly, these 
connections, like with facial similarity, are then likely to produce other 
perceptions and feelings of interconnection even when those connections even 
are not explicitly established. These connections then lead to more trust in and 
openness to the source’s opinions and arguments; or more superficially, it leads 
the individual to employ heuristics when evaluating the arguments and opinions 
of the source. Thus: 

H3: Individuals are persuaded more by ECAs that establish common 
ground than by ECAs that do not establish common ground. 
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5.4.2.4 Self-Esteem 

Self-esteem is defined as “the overall affective evaluation of one’s own 
worth, value, or importance” (Blascovich, Tomaka, & others, 1991, p. 115). 
Individuals with high self-esteem have been shown to have higher motivation 
than individuals with low self-esteem (Bénabou & Tirole, 2002). This higher 
motivation can have at least two effects. First, it will decrease users’ reliance on 
peripheral cues (Cacioppo & Petty, 1979), thus an ECA that utilizes peripheral 
cues to persuade would be less effective with high self-esteem individuals than 
with low-self-esteem individuals in general. Second, motivation leads to 
overconfidence (Bénabou & Tirole, 2002), which can decrease the persuasiveness 
of an ECA. Therefore, in general, high self-esteem individuals should have more 
confidence in their assessments and attitudes than low self-esteem individuals. 
Thus,  

H4a: Low self-esteem individuals are more persuaded by ECAs, in 
general, than high self-esteem individuals. 

Based on the psychological concept of priming, self-esteem will play an 
important role in determining whether individuals generate positive or negative 
associations while interacting with ECAs that looks like them. The foundational 
concept of priming models is that people’s cognition, affect, and behavior are 
influenced by the cues available in their environment (Bargh, Chen, & Burrows, 
1996; Peña et al., 2009). Thus, individuals with high self-esteem will have 
relatively more thoughts and feelings of credibility activated when interacting 
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with a similar ECA than compared to individuals with low self-esteem. Thus, this 
study hypothesizes: 

H4b:  High self-esteem individuals are more persuaded by ECAs more 
similar to them than low self-esteem individuals. 

Based on consent theory, self-esteem should also influence individuals’ 
reactions to the perceived authority of an ECA. Consent theory is a social 
philosophy concept, originating with John Locke (Beran, 1977), in which 
individuals are free agents who enter into consensual relationships with other 
free agents. Thus, an individual consents to allow another individual to occupy a 
position of authority. Implied the process of consent is a person’s free will and 
choice to accept another person’s authority. A person with high self-esteem will 
perceive a greater sense of worth and importance in a source that looks like him 
or her; and will, therefore, be more likely to concede to the source’s authority 
than compared to a source that does not look like him or her. Therefore, it is 
reasonable to hypothesize that: 

H4c:  Individuals with high self-esteem are more persuaded by 
authoritative ECAs similar to them than individuals with low self-esteem. 

5.4.2.5 Self-Monitoring 

The construct of self-monitoring was designed to capture individual 
differences in the control over “expressive behavior, self-presentation, and non-
verbal displays of affect” (Leone, 2006; Snyder, 1979, p. 86). High self-monitors 
rely heavily on their social environment to determine how to act; thus, their 
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behavior is often inconsistent with their attitudes. Low self-monitors rely more 
on their attitudes and beliefs and are, thus, more concerned about being 
themselves and doing the “right thing” (Perloff, 2010; Snyder, 1979). Therefore, 
in connection with authority, which has strong effects on the social environment, 
it is reasonable to argue that high self-monitors will be more persuaded by 
authority than low self-monitors. Thus:  

H5a:  High self-monitors are persuaded more by authoritative ECAs 
than low self-monitors. 

Ickes et al. (2006) suggest that high self-monitors may be more concerned 
about their own self-affect than they are with the positive affect of their 
interaction partners. Following this line of reasoning, both increased similarity 
and increased common ground in the ECA will “reflect” the high self-monitors’ 
image back to themselves. Thus, it would follow that: 

H5b: High self-monitors are more persuaded by ECAs that establish 
common ground than low self-monitors. 

H5c:  High self-monitors are more persuaded by authoritative ECAs 
more similar to them than low self-monitors. 

5.4.3 Independent Variables 
A description of how the independent variables of similarity, authority, 

and common ground were manipulated and operationalized is provided. 
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5.4.3.1 Similarity 

The similarity treatment was operationalized by morphing the 
participants’ facial features into the base model. The ECA models of each 
participant were created from photos taken prior to the experiment using 
Singular Inversions’ FaceGen Modeller™. The participants were told the 
photographs were needed to test the systems facial recognition capabilities. 
Figure 16 illustrates the different degrees of morphing. Through a pilot test, the 
50% morphing level was tested and it was determined that such a degree of 
similarity had a desired effect, but did not produce any undesirable confounds 
(such as the participants entering into the uncanny valley). The base model 
served as the low similarity treatment and the 50% morphed model served as the 
high similarity treatment. 

 
Figure 16 - Illustration of Varying Degrees of the User's Face 

Morphed into the ECA 
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5.4.3.2 Authority 

To implement the authority treatment a state trooper hat was created for 
the ECA. Figure 17 illustrates how this treatment was crossed with the similarity 
treatment. 

 No Authority Authority 

Low Similarity 

  

High Similarity 

  
Figure 17 - Similarity and Authority Treatments Crossed 
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5.4.3.3 Common Ground 

The common ground treatment was operationalized through the ECA’s 
dialogue. In the pre-survey, information was collected about the participant that 
would allow the ECA to establish common ground – favorite color, favorite make 
of car, their opinions regarding an appropriate punishment for someone stealing 
a ring or wallet, their preferred state to live in, whether they considered 
themselves religious, and whether they grew up in an urban or rural town. Prior 
to the experiment, the subjects’ common ground information was loaded into the 
system. To build common ground in an interaction, the ECA randomly chose one 
of several script templates and inserted the participants’ common ground 
information into pre-define placeholder locations in the script. Table 1 gives 
examples of both the common ground and no common ground treatments. 

 
Table 6 - Examples of the Common Ground Manipulations 

Common Ground No Common Ground 
 
Hello Mark. I noticed from the pre-survey data that 
we have a lot in common. You selected California as 
your preferred place to live. I was trained in 
California. It's wonderful there. I also consider myself 
religious. I was raised that way. I agree with you that 
somebody caught stealing should have to pay a fine. 
Speaking of which, both the LDV and thermal results 
from this interview provide strong evidence that this 
suspect is not guilty. So I am confident this person is 
not guilty. 

 
Both the thermal and 
LDV results from this 
interview provide strong 
evidence that this 
suspect is not guilty. So I 
am confident this person 
is not guilty. 

Note: In the common ground treatment, the underlined portions represent the 
placeholders that were filled with the participant’s pre-survey responses at run-
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time. 

5.4.4 Participants 
The study participants were recruited from several undergraduate courses 

at a large southwestern university in the United States. A total of 77 participants 
(41 female, 36 male) participated in the experiment. The demographic 
information for the participants was as follows: age (M = 22.12, SD = 4.95), 
ethnicity (White 52%, Asian 25%, Hispanic 16%, Black 6%, Other 1%). 

5.4.5 Procedures 
As in Preliminary Study 1, a 2 (similarity) x 2 (authority) x 2 (common 

ground) laboratory experiment was performed to test the hypotheses. The same 
procedure was used in this experiment as in Preliminary Study 1.   

5.4.6 Analysis and Results 

5.4.6.1 Manipulation Checks 

To avoid priming the participants and to minimize hypothesis guessing, all 
the manipulation checks in a post-survey were presented after all the treatments 
had been administered. To insure the similarity and authority treatments were 
perceived as intended the participants were presented an image of each crossed 
similarity and authority condition (as in Figure 3) and asked to indicate to what 
degree they agreed with the following statements (1 = Strongly disagree, 2 = 
Disagree, 3 = Neither agree or disagree, 4 = Agree, 5 = Strongly Agree): This 
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embodied agent looks like me, and This embodied agent possesses authority. It 
should be noted that only 3 of the 77 participants indicated that the ECAs looked 
like them in response to the inquiry of whether they noticed anything interesting 
about the ECAs. This low rate recognition was expected and desired. The intent 
was for the participants to not be consciously aware of the facial similarity 
between them and the ECA. 

Separate repeated measures ANOVAs were performed to check both the 
similarity and authority manipulations. The effect of the hat on the participants’ 
perception of authority was as follows: no hat (M = 2.96, SD = .12), hat (M = 
3.68, SD = .11), F(1,76) = 36.09, p < 0.001. The effect of the morphing on the 
participants’ perception of similarity was as follows: no morphing (M = 2.12, SD 
= .13), morphing (M = 2.94, SD = .15), F(1,76) = 47.73, p < 0.001.   

To check the common ground manipulation in the post-survey, the 
participants were asked to indicate to what extent they agreed (1 = Strongly 
disagree, 2 = Disagree, 3 = Neither agree or disagree, 4 = Agree, 5 = Strongly 
Agree) with the following statement: Some of the embodied agents tried to build 
common ground with me. On average, the participants scored the common 
ground treatment as follows:  (M = 4.13, SD = 0.84). This mean differed 
significantly from the median score of 3:  two-tailed t(77) = 8.35, p < 0.001.  

Thus, all the manipulations were perceived as intended.  
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5.4.6.2 Repeated Measures ANOVA 

To test the hypotheses, a repeated measures ANOVA was performed. The 
main effects and their interactions with each other were included as well as the 
moderating effects self-esteem and self-monitoring. The one-tailed p-values are 
reported since the hypotheses are directional. Participant gender was accounted 
for since the base ECA was male and had a male voice. The results are listed in 
Table 7.  

Table 7 - Repeated Measures ANOVA Results 
 SS Error SS F P  r 
S 5686 152301 2.726 .052 * 0.19 
S*SE 2044 152301 .980 .163  0.12 
S*SM 2636 152301 1.264 .132  0.13 
S*G 7153 152301 3.428 .034 ** 0.22 
A 689 163862 .307 .291  0.06 
A*SE 1715 163862 .764 .192  0.10 
A*SM 4297 163862 1.914 .085 * 0.16 
A*G 8362 163862 3.725 .029 ** 0.23 
CG 959 193031 .363 .274  0.07 
CG*SE 1420 193031 .537 .233  0.09 
CG*SM 5093 193031 1.926 .085 * 0.16 
CG*G 1998 193031 .756 .194  0.10 
S*A 22512 149937 10.961 .001 *** 0.39 
S*A*SE 15072 149937 7.338 .004 ** 0.32 
S*A*SM 8970 149937 4.367 .020 ** 0.24 
S*A*G 717 149937 .349 .278  0.07 
S*CG 4833 157765 2.236 .070 * 0.18 
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S*CG*SE 6324 157765 2.926 .046 ** 0.20 
S*CG*SM 314 157765 .145 .352  0.04 
S*CG*G 153 157765 .071 .396  0.03 
A*CG 1017 205743 .361 .275  0.07 
A*CG*SE 61 205743 .022 .442  0.02 
A*CG*SM 2326 205743 .825 .183  0.11 
A*CG*G 6642 205743 2.357 .065 * 0.18 
S*A*CG 930 157256 .432 .257  0.08 
S*A*CG*SE 812 157256 .377 .271  0.07 
S*A*CG*SM 594 157256 .276 .301  0.06 
S*A*CG*G 95 157256 .044 .417  0.02 
* p < 0.1, ** p < 0.05, *** p < 0.01. S = Similarity, A = 
Authority, CG = Common Ground, SM = Self-
Monitoring,  SE = Self-Esteem, G = Gender. 
p-values are one-tailed. Type III SS. 
 

Though the effect of similarity was statistically significant, F(1,73) = 2.73, 
p < 0.1, r = 0.19; the means moved in the opposite direction of the hypothesis, 
low similarity (M = 49.19, SD = 4.65), high similarity (M = 42.86, SD = 4.50). It 
can be seen from the similarity * gender interaction plot in Figure 18A that the 
mean assessment change for males moved slightly in the hypothesized direction 
(i.e., similarity resulted in greater persuasion); however, for females the mean 
assessment change moved drastically in the opposite direction. There was no 
support for high authority being more persuasive than low authority (H2). 
However, Figure 18C illustrates that the decline between low and high similarity 
was less in the high authority condition than the low authority condition, even 
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though males responded much more adversely to authority than females (Figure 
18B). 
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(E) (F) 

(G) (H) 

Figure 18 - Interaction Plots 
 

Figure 18D shows that low self-esteem individuals, in general, were more 
persuaded by authority than the high self-esteem individuals. This provides 
partial support for H4a, F(1,73) = 7.34, p < 0.01, r = 0.32. Figure 18D also 
illustrates that in the low similarity condition all participants were less persuaded 
by the high authority treatment than the low authority treatment. However, 
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under the high similarity condition the response to authority for the high self-
esteem individuals improved while the response to authority of the low self-
esteem individuals degraded. This provides partial support for H4c that high self-
esteem individuals will be more persuaded by authority similar to them, F(1,73) = 
7.34, p < 0.01, r = 0.32.  

Similarly, Figure 18E illustrates that high self-monitoring individuals 
responded better to the high similarity and high authority condition than did low 
self-monitoring individuals. This provides support for H5b, F(1,73) = 4.37, p < 
0.05, r = 0.24. In addition, the hypothesis that high self-monitors are persuaded 
more by authority than low self-monitors was supported (H5a, see Figure 18G), 
F(1,73) = 1.91, p < 0.1, r = 0.16. The interaction in Figure 18F indicates, as 
expected in H5c, that high self-monitors were more persuaded by the common 
ground treatment than low self-monitors, F(1,73) = 1.93, p < 0.1, r = 0.16, even 
though the low self-esteem individuals were more persuaded by the ECAs in all 
conditions.  

The supported hypotheses are summarized in Table 3.  
 

Table 8 - Summary of Supported Hypotheses 
 

Hypo-
thesis Description Support? p-value 
H1 similarity � greater persuasion No  p < 0.1 
H2 authority � greater persuasion No ns 
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H3 common ground � greater 
persuasion 

No ns 

H4a low self-esteem more persuaded 
than high self-esteem 

Partial p < 0.01 

H4b high self-esteem more persuaded by 
similarity 

No ns 

H4c high self-esteem more persuaded by 
similar authority 

Partial p < 0.01 

H5a high self-monitors more persuaded 
by authority than low self-monitors 

Yes p < 0.1 

H5b high self-monitors more persuaded 
by similar authority than low self-
monitors 

Yes 
p < 0.05 

H5c high self-monitors more persuaded 
by common ground than low self-
monitors 

Yes 
p < 0.1 

 

5.4.7 Discussion 
There are several interesting findings from this study which make 

contributions to the ECA and persuasion literature. The interaction between self-
esteem, similarity, and authority suggests that aversion to authority in high self-
esteem individuals may be remedied through the use of ECAs that are more 
similar to those individuals. This has interesting implications in virtual worlds 
and online settings where we have control over the looks of virtual characters. 
Likewise, this study suggests that knowledge of users’ tendency to self-monitor 
could be an effective tool to determine how to communicate important messages 
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to them. In an information security context, where there exists a growing need to 
understand how to change employees’ insecure behavior, this knowledge could be 
valuable in determining how to communicate security training to individuals of 
differing self-monitoring levels. 

Though H1 (similarity) was clearly not supported, this study serves as a 
stepping stone for interesting future research regarding the morphing of users 
into ECAs. The females’ adverse change from the low to the high similarity 
condition (illustrated in Figure 7A) pulled the study’s overall mean assessment 
change for the similarity condition down substantially. This reaction can most 
likely be accounted for by the use of a male voice and base model. Interestingly 
though, due to the dissimilar nature of the male voice and base model with 
respect to the females, in a sense, the similarity hypothesis was partially and 
indirectly supported. However, it is likely that the results of this study could be a 
manifestation of the “uncanny valley” which, as explained in Chapter 3, was 
posited by Mori (1970) to explain the suddenly repulsive response people have to 
a robot as it progressively becomes more human-like. It is believed that this 
phenomenon occurs because the realistic appearance of the human-like entity 
creates expectations of other human-like attributes (such as motion and 
behavior) which are violated (MacDorman & Ishiguro, 2006; MacDorman et al., 
2009; Mori, 1970). In this study, because the ECAs were “floating heads” 
speaking with computer generated voices the participants may have entered this 
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uncanny valley. In addition, the females may have experienced an “uncanny 
valley-like” dissonance when interacting with their “similar” male-based ECAs.  

5.4.8 Limitations and Future Research 
Due to the complexity of the research topic, this study has several major 

limitations. First, as already been implied, the unmatched male voice and base 
characteristics of the ECA with respect to the female participants obviously 
confounded the results of this study. Another follow-up study is necessary to 
determine if females react less adversely to a morphed female-based ECA. 

Second, it is unclear if the results in this study would generalize to other 
populations and situations. For example, law enforcement agents or military 
personnel would generally have a greater respect for authority than 
undergraduate students at a university. Likewise, if the experiment was couched 
in a different context (such as an e-commerce or job interview setting, as opposed 
to a credibility assessment task) the participants would have had a different set of 
goals and biases that would affect how they react to authority or the ECA in 
general. It is also unclear if the males’ adverse response to authority was directed 
toward an unbelievable computerized authority figure or simply an artifact of the 
sample being drawn from the stereotypically authority-adverse undergraduate 
population. It is also likely that both the system’s repeated contraction of the 
users’ initial assessments and the repeated measures within subject design 
introduced a method bias into the results. So another study should investigate the 
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same phenomenon with a different methodology or experiment design (such as a 
between subjects design).  

Lastly, after collecting the data, the Lennox & Wolfe (1984) revised self-
monitoring scale which removed components of the (Snyder, 1987) original scale 
which are positively related to social anxiety. Therefore, the phenomenon 
measured in this study in relation to the more similar and authoritative ECAs 
may be a result of the subject’s social anxiety.  

Despite these limitations, this study serves as a novel stepping stone for 
future ECA and persuasion research. As has already been strongly stated, this 
study motivates a follow up study which matches the ECAs base characteristics 
and voice to the individuals’ genders. In addition, this study highlights three 
other potential research opportunities. 

First, work still needs to be done to determine if the interaction between 
similarity and authority with self-esteem and self-monitoring are generalizeable 
in other ECA settings. This study should be cross-validated in several other 
contexts (such as training and e-commerce) to establish the validity these results. 
A cross-validation between subjects design is recommended in order to avoid any 
order biasing effects which may have been present in the current study.  

Second, there remains a vast combination of user personality traits and 
ECA characteristics to explore. The ECA and persuasion literature would greatly 
benefit from studies investigating the interaction effects of other personality 
traits with varying ECA characteristics. Specifically, neuroticism and 
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conscientiousness from the five-factor model of personality be explored in future 
studies (Digman, 1990). Even more importantly, in an attempt to get away from 
variable analytic studies, it is important that future studies make more of an 
effort to tell “the whole story” by incorporating and explaining the moderating 
effects of individual differences. There’s a pressing need to be able to create a 
map illustrating when and with whom specific persuasion variables are or are not 
effective. 

Lastly, a major difference between the present study and the work done by 
Bailenson et al. (2008) centers around the ‘uncanny valley” effect. Bailenson and 
colleagues employed mere images without entering into the richer and more 
complex modalities of speech and non-verbal behavior. I suspect there is a 
complex interaction of expectations and perceptions at play when speech and 
animation are introduced to an image to create an ECA. This suggests that more 
research is needed to explore the effects of “uncanny valley” on users, how to 
overcome those effects, and at what point that dissonance occurs with ECAs 
along the anthropomorphic continuum.  

5.4.9 Conclusion 
In this study the persuasive power of ECAs that take on facial features 

similar to the users, are visually imbued with authority, and attempt to establish 
common ground with the users was tested. In addition, the effect of the users’ 
self-esteem and tendency to self-monitor on these persuasion attempts was 
investigated. The results of this study suggest that aversion to authority in high 
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self-esteem and high self-monitoring individuals may be remedied by morphing 
those individuals’ facial features in to the ECA. 

It was argued that these findings have important implications for theory 
and practice regarding the employment of ECAs as persuasive sources. Further, it 
was suggested that further research is needed to understand how ECAs can 
influence peoples’ assessments, attitudes, and behaviors. This study constitutes a 
small step in that research direction. 

5.5 Lessons Learned from Preliminary Studies 1 and 2 
The preliminary studies served as valuable learning experiences; in 

addition to providing a means to test PECAS. In this section, the lessons learned 
from conducting the preliminary studies are reviewed. 

The first lesson learned is associated with the principle of Occam’s Razor 
or parsimony regarding experimental design. The experimental design for the 
two preliminary studies was overly complex and did not control as many 
variables as it could have. For instance, a 2x2x2 within-subjects design requires 
eight treatments administered in sequence. This introduces a high probability of 
a learning effect; especially when surveys are administered after every treatment. 
This most likely also introduced a fatigue factor. A simpler within subjects design 
testing a single main effect at a time would only require each participant to be 
administered two treatments. Assuming I was concerned only with finding 
manipulations with a medium to large effect size, a sample of 18 participants for 
each study would have resulted in an estimated power of 0.8. Thus, there 
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wouldn’t have been a need for many more participants to accomplish this more 
simple approach. The other advantage of testing one manipulation at a time is 
that the results would have been more clear and easy to interpret. It is often 
difficult to interpret 3-way interactions; and, as the intent of these studies was to 
explore different manipulations for persuasion, this approach would have been 
more in line with that goal. 

Related to the above points about methodology, one major flaw in the 
experimental design was the fact that the ECA always contradicted the 
participant’s initial assessment. This would have been solved as well by testing 
one manipulation at a time. The participants would not have had time to learn 
that the system always contradicted them or to loose trust in the system. If more 
manipulations were tested at a time, a between-subjects design would have 
minimized these confounds.  

The importance of a priori power analysis is also apparent. A power 
analysis for a 2x2x2 within-subjects factorial design with a between groups factor 
(gender) revealed a required sample of 16 participants. Thus, the sample sizes for 
these two studies were overly large. In these studies, the general rule of thumb 
stating 30 per cell was used. Even then, there were more subjects used than were 
required by that guideline. This is because in scheduling the subjects the author 
opened more calendar slots than were need in order to give the subjects more 
flexibility and options. The calendar filled up very quickly, leaving a plethora of 
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subjects. In the future, the author will constrain the available slots and only open 
up new slots if needed. 

The last, but possibly most important, lesson learned was the need for 
basic science. The performance and effectiveness of ECAs should have been 
compared to humans much earlier in the process. For example, in the credibility 
assessment experiments, a control treatment of a video-taped human presenting 
the expert system’s assessment should have be introduced. This would have 
provided the needed evidence and justification that the use of ECAs is feasible, 
practical, and helpful. In fact, this is one of the most interesting findings of the 
automated interviewing study (which is presented next). Another basic question 
that should have been addressed earlier is whether a TTS voice performs as well 
as a human voice for the ECA. This has important design implications regarding 
the resources required to implement the ECA 

In conclusion, in addition to exploring different manipulations, these 
preliminary studies served as valuable learning experiences, especially as 
experimental design is concerned. These lessons were instrumental in guiding the 
final, culminating study for automated interviewing with ECAs.  
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6 ECA-BASED AUTOMATED INTERVIEW STUDY 

6.1 Introduction 
The United States Border Patrol’s (USBP’s) workforce has doubled since 

2004. This has created a backlog of more than 8,000 potential new hires4. In 
addition, recent events compromising the internal security of the USBP, and it’s 
mother organization (the United States Customs and Border Protection (CBP)), 
have created a pressing need to be able to pre-screen new hires and re-screen 
current employees in a cost-effective and efficient manner. CBP and USBP, 
however, are not alone in needing a better way to screen employees and gather 
sufficient, accurate information from its potential and current employees to 
maintain healthy internal security. Government organizations such as the Central 
Intelligence Agency (CIA), Federal Bureau of Investigation (FBI), and the 
Department of Defense (DOD), as well as many industry firms (such as Lockheed 
Martin and Intel), all rely on their (potential) employees to disclose accurate 
information about themselves in order to maintain their organization’s internal 
security. Thus, like CBP and USBP, they too need a streamlined, cost-effective 
solution to re-investigate existing employees and process new hires without 
compromising their organization’s integrity. 

As the interview is a vital tool in the hiring and re-investigation process, 
this study proposes the use of ECAs to automate portions (such as pre-screening) 

                                                   
4 Statement of Alan Bersin, Commissioner, Customs and Border Protection 

http://www.dhs.gov/ynews/testimony/testimony_1307549850535.shtm 
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of these interview processes. ECA-based automated interviewing can potentially 
help identify potentially corrupt employees, free human resources for more 
critical tasks, and (perhaps, most importantly) provide an unbiased and scalable 
solution to process new hires and reinvestigate existing employees. The goal of 
interviewing in these contexts is to elicit information from the individual about 
his or her thoughts, attitudes, and behaviors. Thus, willing information disclosure 
(i.e., self-disclosure) on the interviewee’s part is essential to the success of the 
interview.  

Such self-disclosure can be viewed as a behavior of the individual. Thus, 
while ultimately the willingness to disclose is completely controlled by the 
interviewee, this work proposes that interviewees can be persuaded to disclose 
more information. Many factors may inhibit an individual from self-disclosing. 
Given the risks involved in the in job-related interviewing scenarios, the rapport 
and likeability established during the interview interaction by the interviewer will 
likely influence the interviewee’s self-disclosing behavior. In the prior persuasive 
ECA studies (see Chapter 5), the ECA attempted to change the individual’s 
attitude toward a suspect. This persuasive attempt can be viewed as a request by 
the ECA for the individual to change his or her assessment. Similarly, an 
interview can be viewed as “an invitation to share [personal] experience[s]” and 
feelings (Pearce & Sharp, 1973, p. 409). Hence, an interview is a request to self-
disclose. Thus, characteristics embodied in and feelings toward the interviewer 
may change the interviewee’s willingness to disclose and can, therefore, be seen 



175 
 

 

as persuasion (i.e., changing behaviors). This study explores the effect of different 
interviewer characteristics on the interviewee’s liking for the interviewer, rapport 
with the interviewer, and the resulting self-disclosure during the interview. 

In the following sections, the literature on self-disclosure, rapport, and 
likeability will be reviewed, the manipulations will be introduced, and a few 
hypotheses will be put forth. The study methodology and procedures will then be 
explained, and the analyses and results will be presented. Finally, the results will 
be discussed along with the study’s limitations and future research opportunities. 

6.2 Literature Review and Hypotheses 
In this section, the literature for this work’s phenomena of interest – self-

disclosure, rapport, and likeability – is reviewed. Similarity and voice type 
(human or synthesized) are proposed as two potential aspects of an ECA that will 
influence these phenomena of interest. While hypotheses are put forth for the 
effects of similarity because of strong theoretical support, conflicting evidence for 
how voice type will affect rapport, likeability, and self-disclosure motivates an 
exploratory approach. Voice type has important design implications for creating 
and animating an ECA. These will be discussed. This work, likewise, abstains 
from specifically hypothesizing whether an ECA interviewer will perform better 
than a human interviewer. Literature related to this comparison is, however, 
reviewed and discussed.  
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6.2.1 Self-Disclosure 
Self-disclosure has been described as “the process that grants access to 

private things and to secrets” (Rosenfeld, 2000, p. 6). However, the literature 
disagrees on what exactly constitutes self-disclosure. On the copious end of the 
spectrum, it is true that all forms of verbal and nonverbal communication reveal 
something about the self. Thus, the clothes we wear reveal something about our 
personalities (Greene, Derlega, & Mathews, 2006). Yet, more common and 
conservative definitions of self-disclosure conceptualize it as willful and verbal 
communication of private or personal information to another person (Fisher, 
1984; Greene et al., 2006; Jourard, 1971; Pearce & Sharp, 1973). The 
requirements of intentional and verbal communication are appropriate for an 
interview setting (i.e., interview questions are usually designed to elicit 
volunteered, personal information about the interviewee) and, thus, they are 
explored in this study. Within these constraints, a discussion on how self-
disclosure is distinguished from other verbal behaviors is informative for the 
present work and is now presented. 

 In his work, Fisher (1984) distinguished self-disclosure from other forms 
of self-reference – self-description, self-revelation, and self-(mis)representation. 
Self-description is a less risky type of disclosure where a person shares 
information that he or she would freely share with others (i.e., non-private 
information). Describing one’s physical features (five feet three inches tall, brown 
eyes, etc.) hardly constitutes private information, although it is self-referent. 
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Thus, self-description differs from self-disclosure on the dimension of privacy 
(Derlega & Chaikin, 1977; Fisher, 1984; Goodstein & Reinecker, 1974), and thus 
the risk the individual is exposed to by sharing that information. Likewise, the 
revelation of information already known to the listener also does not represent 
self-disclosure. There is less risk in revealing information that is not novel or is 
available from other sources (Fisher, 1984; Rosenfeld, 1979). 

A person may also reveal private, personal information unintentionally 
(e.g., a Freudian slip). Such information leaks have been referred to as self-
revelations and differ from true self-disclosure in that they are not a result of a 
conscious decision to disclose (Fisher, 1984). When one insincerely reveals 
truthful or deceitful information in order to protect one’s reputation (i.e., 
impression management), then that person engages in self-representation or 
self-misrepresentation, respectively (Fisher, 1984). While self-representation 
differs from self-disclosure on the dimension of sincerity, self-misrepresentation 
can differ from self-disclosure on both the dimensions of honesty and sincerity 
(Fahs, 1981; Fisher, 1986).  

Thus, in an ideal sense, true self-disclosure can be understood to be the 
intentional and sincere communication of private, truthful, and novel  
information about oneself to another person (Derlega & Chaikin, 1977; Fahs, 
1981, 1981; Fisher, 1984; Jourard, 1971; Omarzu, 2000; Rosenfeld, 1979). 
However, it has been suggested that interviews and experimental settings, 
because they directly request self-disclosure, may influence individuals to engage 
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more in shallow, self-referencing behaviors (such as self-description or, more 
importantly, self-representation) than true self-disclosure (Fisher, 1984). In an 
empirical questionnaire, Rosenfeld & Kendrick (1984) asked individuals to self-
report when (i.e., different contexts) and why they would self-disclose. When 
communicating with strangers, individuals cited “impression formation” as one 
of the main reasons they would disclose (implying a lack of sincerity and, 
possibly, novelty in their verbalizations). As both human interviewers and ECAs 
are often unknown to the interviewee prior to the interview, this is an applicable 
finding for this work. Thus, for practical purposes in this initial study exploring 
automated interviewing, the conceptualization of self-disclosure should be broad 
enough to include less sincere and risky forms of self-reference.  

From a measurement perspective, research has often treated self-
disclosure as multidimensional. The three most commonly used dimensions are 
breadth, depth, and duration (Omarzu, 2000). The duration of a disclosure refers 
to the amount or length of the communicated information; the breadth of a 
disclosure refers to the range of topics covered; and the depth of a disclosure 
reflects the intimacy, sincerity, and risk involved in the information 
communicated. Arguably, the flavor of disclosure most desired in an interview 
intended to collect information to protect an organization’s integrity would be 
best measured by the depth dimension. However, measuring the intimacy, 
sincerity and honesty of an individual’s self-disclosure is difficult at best and 
requires substantial human resources for proper evaluation. Due to 1) time and 
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resource constraints 2) and, as mentioned above, the likelihood of an interview 
encouraging more self-presentation, this work focuses on how to maximize the 
amount of self-referencing information communicated in the interview 
interaction. In this work, the amount of self-disclosure is similar to the duration. 
However, duration implies simply the sum of the words or time a person speaks. 
This work is also concerned with the amount of words that are self-referencing; 
thus, capture the amount that the interviewee talks about him/herself.  
 Given the intricate interaction self-disclosure has with perceived risk, one 
potential approach to increase self-disclosure and maximize the amount of 
information a person is willing to share with an interviewer is to minimize the 
perception of risk in the interpersonal interaction. In the following sections, 
rapport and likeability – both potential mitigators of perceived risk – are 
discussed. 

6.2.2 Rapport 
In a seminal article, Tickle-Degnen & Rosenthal (1990) propose that 

mutual attentiveness, positivity, and coordination are essential elements of 
rapport. They also explicate that rapport exists in the interaction between two 
individuals and cannot validly be viewed as an individual trait. Consistent with 
earlier descriptions of relationship building (Altman & Taylor, 1973; Duck, 1977), 
Tickle-Degnen & Rosenthal (1990) view rapport as intricately associated with 
time, and argue that positivity and attentiveness play more important roles in the 
earlier stages of establishing rapport. Mutual attentiveness occurs when each 
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individual is focused on and involved with the other person. Positivity is the 
friendliness, warmth and caring that the interactants feel towards each other 
(Tickle-Degnen & Rosenthal, 1990). As interviews do not generally enable nor are 
concerned with long-term rapport building, the building of short-term rapport is 
the focus of this study.  

Researchers studying human relationships have agreed that during their 
initial interactions, individuals focus on the external attributes of each other 
(Altman & Taylor, 1973; Duck, 1977; Tickle-Degnen & Rosenthal, 1990). 
Congruent with this notion, Hendrick (1990) expanded on the conceptualization 
of positivity provided by Tickle-Degnen & Rosenthal (1990) and proposed that 
positivity is manifest in “mutual face, voice, and head actions” (p. 313). 
Generalized slightly, this work conceptualizes positivity as being generated in 
part through mutual face, voice, and head presentations and, thus,  expands the 
building blocks of positivity to incorporate the static characteristics (such as 
appearance) in addition to the dynamic characteristics (such as movements) of 
the interviewer. These external characteristics serve as heuristics that work in 
place of more accurate, unknown, and initially inaccessible information. Such 
thinking is supported in a wide variety of literature and is especially congruent 
with the tenants of much of the persuasion work (Cacioppo et al., 1985; Chaiken, 
1980; Chaiken & Eagly, 1989; Gladwell, 2005; Perloff, 2010; Petty & Cacioppo, 
1986a; Uleman, 1989). The usefulness of this delineation between external and 
internal attributes has also been suggested in the rapport literature (Hendrick, 
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1990). Thus, these initial external cues that are conveyed nonverbally (both in 
behavior and appearance) are what can create the positivity needed to build 
rapport. It is the manipulation of this positivity through external attributes that is 
the focus of the present study.  

From a broader perspective, positivity is simply a form of positive affect. 
In recent years, the role of positive affect has received increased attention in 
human-computer interaction research (Kim, Lee, & Choi, 2003; Mundorf, 
Westin, & Dholakia, 1993; Zhang & Li, 2005). Russell (2003) distinguishes 
between affect and affective quality. The former describes “a neurophysiological 
state that is consciously accessible as a simple, nonreflective feeling” and resides 
in the individual (p. 147). Affective quality, however, resides in the stimulus and 
is the stimulus’s ability to change the affect of the individual. This perspective on 
affect suggests that the stimulus (i.e., the interviewer) can influence the 
individual’s (i.e., the interviewee’s) feeling of positivity and thereby reduce the 
perceived risk of self-disclosure. However, to have an effect, the affective quality 
of the stimulus must be perceived by the individual. This awareness of the 
stimulus’ affective quality is termed perceived affective quality (PAQ) and shares 
a strong conceptual overlap with likeability, which is discussed next (Russell, 
2003; Zhang & Li, 2005). 

6.2.3 Likeability 
As discussed in Chapter 2, likeability is the general appeal and affect an 

individual feels towards another person. Like PAQ, likeability exists in the 
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individual and is a result of the interaction with that person. Congruent with the 
conceptualization of PAQ, it has been suggested that likeable people (i.e., 
individuals that are perceived as being likeable) are able to induce positive affect 
in others (Perloff, 2010). In the context of rapport, it is reasonable to argue that 
this likeability will produce feelings of friendliness and warmth (i.e., positivity) in 
individuals (i.e., interviewees) that forms the foundation of a feeling of 
connectedness with the source (i.e., interviewer). In addition, the positive affect 
associated with likeability carries with it a sense of goodwill, which is an 
important element in reducing the perceived risk of self-disclosure as it implies 
that the individual’s personal secrets will be treated with care. Thus, in this study 
the effect of likeability on self-disclosure is investigated alongside rapport. 

Some may point out the difficulty in delineating between likeability and 
rapport as both constructs are relatively nebulous and seem to overlap (LaFrance, 
1990; Reysen, 2005; Tickle-Degnen & Rosenthal, 1990). This is a true assertion 
and a fair argument. Delineating between the two, however, is beyond the scope 
of the current work, which is focused on exploring mechanisms to increase self-
disclosure. Moreover, like rapport, likeability has received considerable attention 
and has proven a useful construct in interpersonal communication research 
(Chaiken & Eagly, 1983; Cialdini, 2001; Fogg, 2003; Perloff, 2010; Sternthal et 
al., 1978). Importantly, likeability has also been shown to increase self-disclosure 
(see Collins & Miller (1994) for a review). Additionally, several scales have been 
developed to measure likeability (Chaiken & Eagly, 1983; Reysen, 2005). For 
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these reasons, likeability and rapport will be considered together in this work. 
Methods to increase the interviewee’s feeling of rapport and likeability toward the 
interviewer will now be considered. 

6.2.4 Similarity 
In this section, the reasons why similarity can be expected to increase 

feelings of likeability and rapport are discussed. While there are many 
dimensions in which to measure the similarity of two individuals, given the ease 
with which ECAs can be created to look like another person, this work focuses on 
the effects of physical similarity on the phenomena of interest. 

Based on extensive research (see Chapter 2 for a review), similarity 
increases likeability and rapport for several reasons. First, people are motivated 
to be attracted to and influenced by similar others because it reinforces their own 
self-concept (Burgoon et al., 2002; Heider, 1982). Importantly, this attraction, or 
desire for connection, reduces the feelings of threat perceived by an individual. 
Second, the perception of similarity in another person produces positive feelings 
towards that person (Perloff, 2010). These positive feelings induce positive 
cognitions that influence judgment and decision-making processes (Forgas, 1995, 
2001). For instance, when a person interacts with another previously unknown, 
but similar-looking individual he or she is likely, the feeling of similarity induces 
positive feelings. Then, even though the positive feelings were based on the 
perceptions of external similarity, they may serve as informational inputs to 
decision-making processes about internal characteristics of that individual and 
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future interaction with that individual (e.g. deciding whether to trust or open up 
to the individual). The power of superficial similarity has been demonstrated in 
studies such as Bailenson et al. (2008), where voters manifested a strong 
preference for candidates with facial features similar to their own. These positive 
cognitions induced by perceptions of similarity, thus, lead to greater rapport and 
self-disclosure in an interaction. Therefore, this work proposes the following: 

H1:  Individuals will feel more likeability towards similar ECA interviewers 
than towards dissimilar ECA interviewers. 

H2:  Individuals will feel more rapport with similar ECA interviewers than 
with dissimilar ECA interviewers. 

H3:  Individuals will self-disclose more to similar ECA interviewers than to 
dissimilar ECA interviewers. 

6.2.5 Voice 
Beyond its appearance, the voice of an ECA is one of its most salient 

characteristics. In human-human interactions, the voice is very instrumental in 
communicating emotions (Juslin & Laukka, 2003). Often, it is not what one says 
as much as it is how one says it that gives an utterance its meaning. The choice of 
voice for an ECA is, therefore, an important consideration.  

From a broad perspective, there are two main choices for an ECA voice – 
human or synthesized (i.e., text-to-speech (TTS)). Of course, the integration of 
one verses the other in an ECA system is laden with tradeoffs. TTS voices derive 
their output from text, which easily manipulated on-the-fly. Advances in TTS 
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technology have enabled more human-like voices to be created. However, these 
voices are still easily distinguished from human voices. Another consideration in 
choosing a voice for an ECA relates to the resources required to generate the 
ECA’s speech. Obviously, a human voice must be recorded and then the ECA’s lip 
movement must be synced to the recordings. In order to obtain high quality lip-
syncing, these renderings can often require a large amount of computing power 
and time. In addition, the lip-syncing technology is often sensitive to noise in the 
audio recordings, so extra resources are required to create the recordings in 
specialized studios or filter the noise post-recording. Since it does not require a 
microphone, the generation of TTS speech does not suffer as badly from the 
effects of noise and therefore, TTS speech is often easier and faster to sync than 
human speech (i.e., the audio generation and lip-syncing can often be done in a 
single atomic process). Along with the ease of text manipulation, this makes TTS 
voices more real-time, dynamic, and flexible. On the other hand, human voices 
have a superior ability in conveying social cues (such as emotion). Thus, this 
study explores whether the difference between a TTS and human voice has 
significant influence on an individual’s perceptions and behavioral responses to 
an ECA in an interviewing setting. Past work regarding the effects of voice in 
human-human and human-computer interactions is now reviewed.  

In human-human interactions, the effect of voice characteristics has been 
well examined. Recent studies investigating individuals’ willingness to engage in 
telephone surveys (i.e., interviews), have revealed that the voice characteristics of 
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the interviewer influence perceptions of the interviewer’s likeability and intent, 
which influences the willingness to participate in the interview (Fern et al., 1986; 
Oksenberg, Coleman, & Cannell, 1986; Van der Vaart, Ongena, Hoogendoorn, & 
Dijkstra, 2006). In a public speaking context, Burgoon et al. (1990) found that 
greater voice fluency and pitch variety increased listener’s perceived 
persuasiveness of the speaker, while greater vocal pleasantness increased their 
perceptions of the speaker’s competence. Other research provides evidence that 
voice characteristics such as tone (Hall, 1980), pitch variety (Burgoon et al., 
1990), articulation (Pearce & Brommel, 1972), and loudness (Cleary & Kessler, 
1982) play roles in interpersonal communication as well. Arguably, a human 
voice outperforms a TTS voice on all these dimensions of voice quality. Therefore, 
it would be reasonable to argue that a human voice will enable an ECA to induce 
more rapport and likeability than a TTS voice. 

In human-computer interactions employing ECA-like interfaces, the ECA’s 
voice has been shown to have a significant effect on the user’s perceptions. 
Congruent with human-human studies, compared to a TTS voice, a human voice 
increases user’s perceptions of the ECA’s social presence (Qiu & Benbasat, 2005a, 
2009); and, thus, positively influences the user’s perceptions of the ECA’s 
warmth and sensitivity. This would provide evidence for a arguing that a human 
voice will lead to greater rapport and likeability in a human-computer context as 
well.  
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However, congruent with the uncanny valley effect, the interactions 
between an embodied agent’s anthropomorphic appearance and voice may 
actually produce adverse effects. In one recent study indicating this possibility, 
Mitchell et al. (2011) manipulated the human realism of a character’s face (videos 
of either a human or a robot) and voice (synthetic vs. human). When a mismatch 
occurred between the human realism of the character’s video and voice, 
participants rated the character as more eerie and seemed to suffer from the 
effects of the uncanny valley. Such a finding is congruent with the expectancy 
theories (Burgoon & Burgoon, 2001), which explain that, in social interactions, 
deviations of Person A’s behavior from that which Person B expected, influences 
the attitudes and behaviors of Person B towards Person A. Conceptually, such a 
violation of expectations is quite feasible when dealing with an ECA that does not 
look or behave completely like a human. In other words, the users’ will be 
consciously aware that the ECA is computer (not a human) and will, therefore, 
expect the ECA to speak with a more computer-like voice. Thus, given the 
contradictory theoretical arguments regarding the effect of different voice types 
on individuals’ perceptions of the ECA, this work refrains from specifically 
hypothesizing the effect and approaches voice type in an exploratory, empirical 
manner. 

6.2.6 Human vs. ECA Interview 
The last purpose of this study is to compare an ECA interviewer with a 

human interviewer. A broad literature search revealed no reason to believe that 
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an ECA interviewer would be perceived as more likeable or more able to establish 
rapport than a human interviewer. Even work centered on the CASA paradigm 
does not indicate that a computer could be made more likeable than a human. 
Similarly, the goal of the work in affective computing is to embed sufficient 
emotional sensitivity and response in computers in order to simulate human 
empathy (Picard, 1995). To the author’s knowledge, no work has been done to 
compare ECAs and humans on these dimensions. Therefore, this work represents 
an initial exploration of how ECA interviewers compare to human interviewers in 
likeability and rapport building.  

Regarding self-disclosure, much work exists demonstrating that humans 
often reveal more information to a computer than they do in face-to-face 
interviews (Locke et al., 1992; Richman, Kiesler, Weisband, & Drasgow, 1999; 
Weisband & Kiesler, 1996, 1996). Locke et al. (1992) found that computer-based 
screening elicited more HIV-related disclosures from blood donors than existing 
Red Cross interviewing approaches. In a meta-analytic review, Richman et al. 
(1999) reported strong evidence that, compared to face-to-face interviews, 
computers reduce social desirability distortion (i.e., impression management), 
especially when highly sensitive information (e.g., risky or illegal behavior) was 
elicited. While this difference appears to have waned with time – as computers 
have become more commonplace – computers still appear to induce less 
perceived risk than humans when sensitive, personal information is elicited 
(Richman et al., 1999). One explanation for this phenomenon is rooted in the fact 
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that a computer does not possess the ability to evaluate the user’s response. For 
the user, this translates into a reduced “evaluation apprehension” and a lessened 
perceived need to respond in a socially desirable manner. In other words, there is 
less perceived risk in self-disclosing to a computer.  

However, it should be explicated that an ECA is not the same as the 
computers used to gather information in the above studies. ECA research 
attempts to make computers appear less as unintelligent, bland computational 
boxes and more human-like in nature. In fact, several studies provide empirical 
evidence that people respond differently to an ECA-like interface than to a text-
only interface (Qiu & Benbasat, 2009; Sproull et al., 1996). Other studies make it 
apparent that people perceive human-like qualities in ECAs even when they are 
cognizant that the conversational agent is a computer (Astrid, Krämer, Gratch, & 
Kang, 2010; Gratch, Wang, Okhmatovskaia, et al., 2007; Holtgraves, Ross, 
Weywadt, & Han, 2007; Kang, Gratch, Wang, & Watt, 2008a). These findings 
make it unclear as to what extent individuals will respond to an ECA as they 
would a computer or as they would another human and, thus, self-disclose more 
or less, respectively. This work represents an exploratory attempt to clarify this 
question. 

The study methodology is now presented. 

6.3 Methodology 
In this section, first the methodologies for four pilot studies are presented. 

Then the methodology of the main experiment is presented.  
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6.3.1 Pilot Studies 
Several pilot tests were conducted in order to confirm that the experiment 

design was appropriate and to explore the effectiveness of the treatments. 
Specific concerns that were explored in the pilot tests include: 

• Confounding effects due to the potential differences in lip sync 
quality between the technology used for the human recordings and 
the technology used for the TTS voice recordings. 

• The degree to which the ECA can look like the person without 
adverse effects. 

• The selection of interview questions appropriate for exploring self-
disclosure. 

• Validity and usefulness of the methodology and measurement 
items. 

The methodology for these pilot studies is now reviewed. 

6.3.1.1 Pilot Study #1: Voice Treatments 

To test the voice treatments and the effects of lip-sync quality, a small pilot 
test was completed with the ECA interviewer to compare the human and TTS 
voices. Thirty-one participants were recruited from a combined undergraduate 
and graduate MIS class and offered extra credit for participating. They were 
randomly assigned to be interviewed by an ECA with either the human or TTS 
voice treatment. The male ECA was created from a photo of the selected male 
human interviewer and the female ECA was created from a photo of the selected 
female human interviewer. 

Each participant was interviewed by the gender-matching ECA. After the 
interview, the participants completed the post-survey asking them about the 
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credibility (including likeability) of the interviewer and their feelings of rapport 
with the interviewer. See Appendix A for these measurement scales.  

Part of the purpose of this pilot was also to test different linguistic 
measures to determine a good surrogate for self-disclosure. The participants’ 
responses were transcribed and the combined responses were analyzed for the 
total number of words, the lexical diversity (the number of unique words / the 
total number of words), and the disfluencies (false starts, stutters, ums and other 
pause fillers, etc.).  

6.3.1.2 Pilot Study #2: Similarity Treatments 

The purpose of the similarity treatments pilot was to test for the most 
effective and desirable degree of morphing for the similar ECA treatment. The 
same thirty-one participants that completed the voice treatments pilot also 
completed the similarity treatments pilot survey. Fifty-percent morphing had 
been used in the Preliminary Study 2; but the results of that study indicated that 
the morphing treatment needed to be stronger. However, the concern in creating 
a more similar ECA was that the participants would enter the uncanny valley. 
Thus, this pilot study tested the participants’ perceptual reactions to an image of 
a dissimilar, a 50% morphed, and a 100% morphed ECA.  

A photograph was taken of each participant approximately a week prior to 
the experiment. Fifty-percent morphed and 100% morphed images were then 
created for every participant. Each participant was presented the images in this 
order: 50% morphed image, the dissimilar image (an image of the gender-
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matched human interviewer’s ECA), and the 100% image (i.e., within subjects 
design). For each image the participants were asked to complete scales measuring 
their perceptions of the interviewer’s likeability and similarity to them (see 
Appendix B for the likeability measurement). The similarity manipulation 
included the following items: The interviewer looks like me, The interviewer and 
I look a lot alike, and I could see my image in the interviewer's face.  

 The participants were also asked these two qualitative questions: 1) Is 
there anything about this interviewer that strikes you as interesting?  If so, 
please describe, and 2) Please describe any concerns you might have about 
being interviewed by the person above.  The purpose of these questions was to 
test whether the participants recognized that the ECA looked like them. 

6.3.1.3 Pilot Study #3: Human Interviewer Selection 

The human interviewers were selected from a pool of undergraduate 
student MIS scholarship recipients on campus. A male and a female interviewer 
were sought that were perceived as trustworthy and attractive. These two 
variables have repeatedly been shown to influence behavior in conversational 
exchanges (Chaiken, 1979; Miller & Baseheart, 1969; Mills & Aronson, 1965; 
Patzer, 1983; Pornpitakpan, 2004; Sternthal et al., 1978). A secondary concern 
was to choose interviewers of approximately the same age and ethnicity so as to 
not introduce unwanted confounds. Only students with English as a first 
language were considered. 
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Six students applied and qualified for the interviewer positions – three 
males and three females. To rate the students on physical attractiveness and 
trustworthiness, photographs were taken of each student and presented in a 
survey to 23 people (14 males, 9 females). For each interview candidate, the 
survey participants were asked to indicate how physically attractive and 
trustworthy they felt the candidate was. In addition, the survey asked the 
participants to indicate how old they felt each interviewer candidate was.  

6.3.1.4 Pilot Study #4: Question Selection for Maximum Required Self-

Disclosure 

The selection of interview questions was an iterative process. The intent 
was to select a set of questions which maximized both the amount of self-
disclosure required and the ability to self-disclose. During the treatments pilot, 
twenty-seven questions were tested. Word count of the question response was 
used as a surrogate for the ability to self-disclose. A subset of questions based on 
the highest average word count was selected. After the initial question selection, 
the following four questions from Moon (2000) were discovered and added to the 
pool due to the self-disclosure required to answer them honestly: 

• What characteristics of yourself are you most proud of? 
• What are some of the things you hate about yourself? 
• What have you done in your life that you feel most guilty about? 
• What has been the biggest disappointment in your life? 

A survey containing the new set of questions was then administered to 28 
individuals asking them to rank the questions according to how much self-
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disclosure they felt the question would require if they were being interviewed by 
the FBI for a position. Table 9 lists the final set of interview questions. 
Interestingly, there was a significant overlap between the length of the responses 
from the treatments pilot and the ranked difficulty of answering the questions 
from the survey. 

6.3.2 Main Experiment 
To test the hypotheses and answer the research questions, a laboratory 

experiment with a 2 (TTS vs. human voice) x 2 (dissimilar vs. similar interviewer 
face) between-subjects factorial design with a human interviewer control group 
was conducted (see Figure 19). For logistical reasons, to simplify the laboratory 
setup, and to accommodate space constraints, the human interviewer control 
group was processed several weeks before the avatar treatment groups. During 
recruitment, all the participants were told that the purpose of the experiment was 
to evaluate and improve upon an automated interviewing system and they would 
be interviewed for an intelligence analyst position with the FBI. 
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Figure 19 - Experimental Design 

 

6.3.2.1 Human Interview Procedures 

 Before arriving at the laboratory, the participants were asked to complete 
a pre-survey which collected their demographic information and measured 
various personality traits (i.e., individual differences, such as the need for 
cognition or self-esteem). Upon arriving at the laboratory, the participants were 
given a consent form to read and sign. They were then asked to read a pre-
interview set of instructions. Those instructions explained that they would be 
interviewed for an intelligence analyst position with the FBI. Because internal 
security is important to the FBI, they would be asked some very difficult and 
personal questions.  
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To help eliminate the possibility of short answers due to the inability to 
recall an appropriate response to the questions, the participants were given the 
questions (see Table 9) they would be asked and were instructed to take a few 
minutes to formulate answers to each question. If the participants were not 
exposed to the questions a priori, it would have been difficult to distinguish 
between a lack of self-disclosure and an inability to self-disclose because of lack 
of recall. This was an attempt to maximize the participants’ ability to disclose – 
whether the participants chose to disclose was the focal interest. 

When the participants informed the experiment proctor that they were 
ready, they were taken to a separate, private area and sat in front of a computer 
where they interacted with their assigned interviewer. Prior to beginning the 
interview, the participants were informed that the interviewer would not repeat 
any questions, ask follow-up questions, or answer any questions they were asked 
by the participant. This was to insure that all participants were treated equally. It 
was then emphasized to the participants that, because the questions were 
difficult, the interviewer would wait patiently for them to respond after asking 
each question.  

The human interviews were conducted with Skype video-conferencing 
software. The interviewer sat in a separate room in front of a web camera. The 
interviewer’s gender matched the participant’s gender. The interviewer wore a 
black t-shirt and a black baseball cap with “FBI” embroidered on the front. The 
experiment proctor on the participant’s side initiated the video conference call 
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after the participant was seated in front of the other web camera. The interviewer 
answered the Skype call and waited for the participant to hold up his or her 
participant ID written on a piece of paper. The interviewer then introduced 
him/herself, explained the interview process, and proceeded to ask the fifteen 
interview questions (see Table 9).  

The participants were given a “Next Question” sign which they were 
instructed to show the interviewer after they completed their response to each 
question. They were told this would help to ensure that the interviewer did not 
interrupt their response before they completed it. In reality, the interviewer’s 
speaker volume was muted, so the “Next Question” sign served as a signal for the 
interviewer to know when to proceed. In addition, it made the human interviewer 
treatment more similar to the ECA interviewer treatments, as the ECA system 
required the participants to press a button after they completed their response to 
each question.  

Muting the volume on the interviewer’s side provided several additional 
benefits. First, it maximized the video call’s sound quality by eliminating audio 
feedback and echoes. Second, it minimized the possibility that the interviewers 
would react to the verbal responses of the participants. The unintelligent ECA did 
not react to the verbal or nonverbal cues of the interviewee, so it was important 
that the interviewer did not react either – as the purpose of the comparison 
between the ECA and human interviewers was to simply determine if the 
knowledge of having a human or ECA on the other end caused the participant’s to 
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feel or behave differently. The human interviewers practiced maintaining a 
neutral demeanor while asking the interview questions several days before the 
experiment began. After the interview was finished and the interviewer thanked 
the participant, he or she reminded the participant to complete the post-survey 
by double-clicking the link on the computer’s desktop. The post-survey measured 
the rapport they felt with the interviewer and how much they liked the 
interviewer.  

While diligent efforts were made to keep the details between the human 
and avatar interviewer methodologies the same, there were a few details that 
differed between the human and ECA interview procedures. These are outlined in 
the following sections.  

6.3.2.2 ECA Interview Procedures 

In addition to completing the same pre-survey as the human interviewed 
participants, the ECA interviewed participants were asked to attend a pre-
experiment session to have their photograph taken. They were told the 
photographs were needed to test the interviewing system’s facial recognition 
capabilities. However, their photographs were used to create ECA models for 
those participants assigned to the facial similarity treatments. The pre-
experiment session was held approximately a week before the main experiment.  

A 3D graphics modeler was hired to create a graphical version of the FBI 
hat and t-shirt worn by the human interviewers for the ECA interviewer. The 
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modeler used photos of the actual hat to create the graphical version, so the hats 
were very similar in appearance.  

The interviews in these groups were conducted by the ECA system, which 
was programmed to follow the same script as the human interviewers used. After 
being seated in front of a computer in a private area, the participants were 
instructed to enter their participant ID when prompted by the system. After the 
PID was entered, the ECA interviewer appeared. The participants started the 
interview by pressing a button at the bottom of the screen after the experiment 
proctor left the room. Similar to the human interview procedure, the participants 
pressed the button at the bottom of the screen after they were done responding to 
each question. This prompted the ECA to ask the next question. After the ECA 
asked the last question and received a response from the participant, the same 
post-survey as was administered to the human-interviewed participants was 
automatically displayed; so, the ECA did not remind the participant to complete 
the post-survey like the human interviewer did. Otherwise, the script (see Table 
9) was the same between the human and ECA interviewers. 

 
Table 9 - Interview Script 

Introduction:  Hi, I am Agent Jones. I will be interviewing you today for a 
position with the FBI. I have fifteen questions I need to ask you. For each 
question, please wait until I have finished asking the question before responding. 
When you are done responding, please raise your “Next Question” sign and I’ll 
ask you the next question. Some of the questions will be hard to answer. It’s okay 
for you to take your time while formulating your responses. I’ll wait patiently. 
Here is the first question: 
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1. What is your country of citizenship?  
2. How long have you lived in the United States?  
3. What characteristics of yourself are you most proud of? 
4. What has been the biggest disappointment in your life? 
5. What language do you speak most fluently?  
6. Tell me about a time when you disregarded or stretched an organizational 
policy or guideline in order to get something done. 

7. Describe to me a time when you made a serious mistake. How did you 
handle the situation? 

8. What country is stamped most often on your passport?  
9. Have you ever or do you now hold a passport that was issued by a foreign 
government? 

10. Think about people that really aggravate you. Why do they annoy or 
bother you? 

11. What have you done in your life that you feel most guilty about? 
12. If you found a wallet containing $1,000 and no identification in it, what 
would you do with it and why? 

13. Have you ever had any account or credit card suspended or canceled for 
failing to pay as you agreed? 

14. Tell me about a time when you told a serious lie to avoid a punishment. 
15. Are you currently authorized to work in the United States? 
16. What is your country of citizenship?  

Conclusion:  That concludes this portion of the interview. Please remember to 
complete the survey on your computer’s desktop. Thank you for your time.  
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6.3.2.3 Participants 

In total, 290 participants (138 female, 162 male) completed the 
experiment. The participants were recruited from MIS and Management and 
Organization undergraduate classes at a university in southwest of the United 
States. They were offered extra credit for their participation.  

Fifty-eight participated in the human interviewer data collection and 232 
participated in the ECA data collection. The demographic information was as 
follows: age (M = 22.03, SD = 3.90), ethnicity (White 71.4%, Asian 14.5%, 
Hispanic 7.93%, Black 1.38%, Eastern Indian 0.69%, Other 4.14%). 

6.3.2.4 Manipulation Checks 

To verify that the voice and similarity treatments were perceived correctly, 
manipulation checks were administered. In the post survey, the participants 
completed scales asking about the voice quality, lip sync quality, and similarity of 
the ECA to them. The similarity scale included these three items: The interviewer 
looks like me, The interviewer and I look a lot alike, and I could see my image in 
the interviewer's face. The lip sync quality scale included these three items: The 
interviewer's lips synced well with what he/she was saying, The interviewer's 
lip movements matched what he/she was saying, and I found myself focusing on 
the interviewer's mouth while he/she spoke.  The voice quality scale included 
these four items: The interviewer's voice was high quality, It was easy to 
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understand the interviewer, I enjoyed listening to the interviewer talk, and The 
interviewer had a very pleasant voice. 

6.3.2.5 Independent Variables 

In this section the operationalization of the independent variables – self-
disclosure, likeability, and rapport – is reviewed. 

6.3.2.5.1 Self-Disclosure 
Self-disclosure was operationalized through two linguistic measures – 

number of words spoken and the number of first person singular pronouns used. 
The former served as a surrogate for the duration of the interviewee’s responses. 
The latter measured the amount of self-referencing language in the interviewee’s 
responses. It should be noted that the first person singular pronouns measures 
was normalized by dividing it by the number of words spoken in the responses. 

6.3.2.5.2 Likeability 
The likeability scales were adapted from Chaiken & Eagly (1983) and were 

administered on a 7-point scale. See Appendix A for the full scales.  

6.3.2.5.3 Rapport 
The rapport scales were adapted from Astrid et al. (2010) and 

administered on a 7-point scale. See Appendix A for the full scales.  
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6.3.2.6 Manipulations 

This section describes how the voice and similarity treatments were 
operationalized. 

6.3.2.6.1 Voice 
The voice manipulation had two treatments. The human voice treatment 

was created by recording the two human interviewers (the male and the female) 
reading the parts of the interview script (see Table 9). The recordings were then 
cleaned (i.e. noise removed). The audio recordings for the TTS voice treatments 
were generated using Loquendo’s Steven (male) and Allison (female) TTS voices. 
In each case, the recordings served as the input into Visage Technologies’ Real-
Time Automatic Lip Sync module to animate the ECA’s lips. 

6.3.2.6.2 Similarity 
As already mentioned, photos were taken of the participants. FaceGen 

Modeller was then used to generate ECA models for each of the participants 
using those photos. The models were created directly from the photos and were 
not blended with base (i.e. dissimilar) models as they were in Preliminary Study 
#2. 

6.4 Analysis and Results  
The analyses and results are now presented.   The pilot studies’ analysis 

and results will be presented first, followed by those of the main experiment.  The 
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main experiment results will be reported in two sections – confirmatory and 
exploratory results.  The latter section includes the means comparison between 
the ECA and human interviewer. 

6.4.1 Pilot Study #1: Voice Treatments 
The purpose of the voice treatments pilot study was to test the effects of 

the different voices on the participants’ perceptions of ECA credibility, rapport, 
and their own self-disclosure in the interview. Though the sample did not provide 
enough power to detect statistically significant differences, the means provided 
insights to how we might expect the participants to react in the main experiment. 
Thus, only the means and standard deviations are reported from these results.  
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Figure 20 - Means Plot of Rapport - Connection 

 
A factor analysis on the rapport scales revealed two main dimensions of 

rapport – a feeling of connection (RC) and the ease of answering the interviewer’s 
questions (REAQ). Cronbach’s alphas for each factor exceeded 0.80. On average, 
the participants indicated they felt more of a connection (rapport) with the 
interviewer with a TTS voice (M = 4.51, SD = 0.73) than with the human voice (M 
= 3.24, SD = 0.78), d = 0.35. (see Figure 20). However, Figure 21Error! 
Reference source not found. shows that the participants felt it was easier to 
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answer the interviewer’s questions when a human voice was employed (M = 4.29, 
SD = 1.27) than when a TTS voice was employed (M = 3.82, SD = 1.17). Regarding 
the likeability of the interviewer, the mean likeability for the interviewer with a 
TTS voice (M = 3.76, SD = 0.82) was also higher than for the interviewer with a 
human voice (M = 3.41, SD = 1.20) (see Figure 23).  

 
Figure 21 - Means Plot of Rapport - Ease of Answering Questions 
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Figure 22 - Means Plot of Disfluency Ratio 

 
The linguistic measures of number of words spoken, lexical diversity, and 

disfluencies also did not manifest statistical differences between the two 
treatments. On average, across their responses to all the questions, the 
participants interacting with the ECA using a TTS voice (M = 961.33, SD = 
527.93) spoke approximately 60 more words than the participants interacting 
with the ECA using the human voice (M = 897.60, SD = 544.93) (see Figure 24). 
As shown in Figure 25, the participants’ lexical diversity was slightly higher when 
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interacting with the human voice (M = 0.380, SD = 0.082) than with the TTS 
voice (M = 0.367, SD = 0.075). Lastly, there was a higher disfluency ratio 
(number of disfluencies / total number of words) when the participants were 
interviewed by the ECA with a human voice (M =0.68 , SD = 0.024) than by the 
ECA with a TTS voice (M = 0.056, SD = 0.027). 

 

 
Figure 23 - Means Plot of Likeability 
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As mentioned, this pilot study also tested for differences in the perceived 
lip sync quality between the human and TTS voices. Figure 26 shows the means 
plot for the perceived lip sync quality for the two conditions. In addition, an 
ANOVA was performed to check that the different computer locations (some were 
in separate rooms, some were in cubicles) did not confound the results. Both of 
these tests produced no reason for concern. 

 

 
Figure 24 - Means Plot of Number of Words Spoken 
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Figure 25 - Means Plot of Lexical Diversity 

 

6.4.2 Pilot Study #2: Similarity Treatments 
In response to the qualitative questions, only eight of the twenty-eight 

(29%) useable responses indicated that, either in association with the 50% 
morphed or 100% morphed images, the participant perceived that the image 
looked like him or her. Five (18%) of those eight participants perceived the 
similarity with the first 50% morphed image. 
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Figure 26 – Means Plot of Perceived Lip Sync Quality 
 
The Cronbach’s alpha for facial similarity scale items was 0.903. As seen in 

Figure 27, the similarity manipulations were appropriately perceived with respect 
to the strength of the manipulation. Mean comparisons using the Wilcoxon rank 
sum test showed that the 50% morphed image (M = 2.83, SD = 1.18) was 
perceived as more similar than the dissimilar control image (M = 1.74, SD = 
0.66), V = 206.5, p < 0.001, d = 1.13; the 100% morphed image (M = 3.16, SD = 
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1.23) was perceived as more similar than the dissimilar control image (M = 1.74, 
SD = 0.66), V = 247, p < 0.001, d = 1.44; and the 100% morphed image (M = 
3.16, SD = 1.23) was not perceived as significantly more similar than the 50% 
morphed image (M = 2.83, SD = 1.18), V = 67.5, ns , d = 0.28.  

 
Figure 27 - Means Plot of Perceive Facial Similarity 

   
Figure 28 shows a means plot of likeability for the three similarity 

treatments. Mean comparisons using the Wilcoxon rank sum test showed that the 
50% morphed image (M = 3.16, SD = 0.56) was perceived as more likeable than 
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the dissimilar control image (M = 2.80, SD = 0.65), V = 99.5, p < 0.05, d = 0.59; 
and the 100% morphed image (M = 3.10, SD = 0.70) was perceived as more 
likeable than the dissimilar control image (M = 2.80, SD = 0.65), V = 112, p < 0.1, 
d = 0.44. However, the 100% morphed image (M = 3.10, SD = 0.70) was not 
perceived as significantly more likeable than the 50% morphed image (M = 3.16, 
SD = 0.56), V = 91, ns , d = 0.09.  

 
Figure 28 - Means Plot of Likeability 
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6.4.3 Pilot Study #3: Human Interviewer Selection 
The selected male interviewer was scored as the most attractive and most 

trustworthy of the male candidates. The selected female interviewer was scored 
as the most trustworthy and second-most attractive of the female candidates. 
While the two interviewers appeared to be of the same ethnicity, the male was 
significantly older than the female both in reality and as perceived in the survey. 
In subsequent parts of the study, perceived age was recorded in the post-survey 
so its effects could be partialed out if necessary. Table 10 and Table 11 list the 
means for the interviewer candidates. 

 
Table 10 – Means for Male Interviewer Candidates 
 Male #1 Male #2 Male #3 
Attractiveness 4.20 3.99 22.82 
Trustworthiness 4.50 4.26 3.94 
Age 31.00 23.22 4.13 
Note: Selected interviewer is in in bold. 

 
Table 11 – Means for Female Interviewer Candidates 
 Female #1 Female #2 Female #3 
Attractiveness 4.20 3.99 22.82 
Trustworthiness 4.50 4.26 3.94 
Age 31.00 23.22 4.13 
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Note: Selected interviewer is in in bold. 
 

6.4.4 Main Experiment  
In this section, the analyses and results of the main experiment are 

described. First, results of the manipulation checks are presented. They are 
followed by the results of the confirmatory analysis testing the three hypotheses 
associated with the similarity manipulation. The exploratory analysis associated 
with the voice manipulation is presented. Finally, the comparison between the 
ECA and human interviewers group is provided. 

6.4.4.1 Manipulation Checks 

Both the voice quality and similarity variables failed the Shapiro-Wilk test 
of normality. So a Wilcoxon signed-rank test, which is more robust when the 
assumption of normality is not met, was conducted. For voice quality, the 
perceived voice quality was significantly higher for the human voice (M = 3.66, 
SD = 0.60) than for the TTS voice (M = 2.62, SD = 0.80), W = 12898.5, p < 
0.001, d = 1.47. For similarity, the perceived similarity was significantly higher 
for the similar ECA (M = 2.37, SD = 1.04) than for the dissimilar ECA (M = 2.04, 
SD = 0.94), W = 9039, p < 0.05, d = 0.33). Thus, the manipulations were 
perceived as expected. 

The perceived lip sync quality of the human voice (M = 2.94, SD = 1.00) 
was significantly higher than for the TTS voice (M = 2.67, SD = 1.02), W = 8762, 
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p < 0.05. However, as can be seen in Figure 29, the female participants did not 
perceive any difference in lip sync quality between the human and TTS voice 
treatments. The males, however, perceived greater lip sync quality in the human 
voice (M = 3.06, SD = 0.93) than in the TTS voice (M = 2.54, SD = 1.00), W = 
2938, p = 0<0.01 , d = 0.54.  

 
Figure 29 - Means Plot for the Lip Sync Quality, Gender, and 

Voice Treatment Interaction 
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6.4.4.2 Factor Analysis 

Convergent and discriminant validity were verified through a factor 
analysis and Cronbach’s alphas. Congruent with the voice treatments pilot study, 
the rapport factor analysis revealed two rapport factors. The first factor contained 
items that demonstrated a connection felt with the interviewer – Rapport – 
Connection (RC). The second factor contained items dealing with the ease that 
the interviewee felt in answering the questions – Rapport – Ease of Answering 
Questions (REAQ). Likeability was a separate scale. The Cronbach’s alphas for 
the factors were: RC, 0.857; REAQ, 0.899, and likeability, 0.938. Thus, strong 
convergent validity was demonstrated for each of the measurements. The means 
and standard deviations for these dependent variables are presented in Appendix 
B. 

6.4.4.3 Confirmatory Analyses – Effects of Similarity 

In this section, the planned contrasts to test the three hypotheses 
associated with the similarity manipulation are presented. In each case, the data 
were submitted to an ANOVA and a planned contrast was constructed to test the 
corresponding hypothesis. A planned contrast has more power to detect a 
difference between two pre-specified groups than an ANOVA analysis because the 
omnibus F test of an ANOVA tests the average difference between all the group 
means. While an ANOVA is appropriate to test whether a manipulation has an 
effect, a planned contrast is more appropriate when a specific, directional has 
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been laid out before data analysis begins. Therefore, H1, H2, and H3 are tested 
with planned contrasts. 

For all the ANOVAs, the tests for normality and homogeneity of 
covariances were performed and demonstrated that the data met these 
assumptions of the ANOVA procedure. As previously mentioned, significant 
differences in lipsync quality were perceived between the voice treatments; thus, 
the effects of lipsync quality were partialed out of the data. Likewise, because it 
was difficult to control for all the differences between the male and female 
interviewer, the effects of gender were also partialed out.  

6.4.4.3.1 H1: Similarity � Likeability 
The planned comparison5 for the effect on similarity on likeability revealed 

that the similar ECA (M = 3.714, SD = 1.230) produced significantly greater 
likeability than the dissimilar ECA (M = 3.470, SD = 1.222), t(230) = 1.755, p = 
0.040, d = 0.199. The observed power for this test was 0.416. Figure 30 plots the 
means between these two groups. Therefore, based on the planned comparison, 
H1 was supported at a level of p < 0.05.  

6.4.4.3.2 H2: Similarity � Rapport-Connection 
The planned comparison for the effect on similarity on RC revealed that 

the similar ECA (M = 3.416, SD = 0.656) induced a significantly greater feeling of 
                                                   
5 It should be noted that because the numerator df is 1 for the similarity dimension, the 

square root of the F-statistic provides the t-statistic (t = (√3.079 = 1.755). The one-tailed p-value 
for this t-statistic is 0.040. 
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RC than the dissimilar ECA (M = 3.303, SD = 0.667), t(230) = 1.602, p = 0.055, d 
= 0.169. The observed power for this test was 0.358. Figure 31 plots the means 
between these two groups. Therefore, H2 was not supported.  

 
Figure 30 – Means Plot for the Effect of Similarity on Likeability  
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Figure 31 - Means Plot for the Effect of Similarity on Rapport-

Connection 
  
6.4.4.3.3 H3: Similarity � Self-Disclosure 

For self-disclosure two planned comparisons were performed. The 
planned comparison6 for the effect on similarity on the number of words spoken 
did not reveal any significant difference between the two similarity groups. The 

                                                   
6 It should be noted that because the numerator df is 1 for the similarity dimension, the 

square root of the F-statistic provides the t-statistic (t = (√3.079 = 1.755). The one-tailed p-value 
for this t-statistic is 0.040. 
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effect of the similar ECA (M = 348.5, SD = 239.0) was not significantly greater 
than the dissimilar ECA (M = 338.9, SD = 209.4), t(230) = 0.580, p = 0.281, d = 
0.0.043. The observed power was 0.089. 

The planned comparison for the effect of similarity on the number of first 
person singular pronouns used, however, did reveal that the similar ECA (M = 
0.098, SD = 0.023) elicited significantly more first person singular pronouns 
than the dissimilar ECA (M = 0.093, SD = 0.025), t(230) = 1.748, p = 0.041, d = 
0.186. The observed power for this test was 0.413. Figure 32 plots the means 
between these two groups. Thus, this provides support for H3 at a level of p < 
0.05.  
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Figure 32 – Means Plot for the Effect of Similarity on First 

Person Singular Pronouns Used 
 
In summary, the planned comparisons for the effects of the similarity 

manipulations provided support for H1 and H3. 

6.4.4.4 Exploratory Analyses 

As already established, the literature and past findings on voice were 
conflicting.  Therefore, this work refrained from specifically hypothesizing and 
explored the effects of voice. Similarly, it was unclear how the ECA would 
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compare to the human interviewer, but the study was guided by answering the 
question of whether an ECA can replace a human interviewer; and, thus, it was 
concerned about whether an ECA can perform better than a human interviewer 

6.4.4.4.1 Effects of Voice 
To explore the effects of voice on likeability and rapport a MANOVA was 

performed, followed by an ANOVA. This was deemed appropriate because 
rapport and likeability are not conceptually independent and they are moderately 
correlated (Huberty & Morris, 1989).  See Table 12 for the correlations.  For the 
opposite reasons, REAQ was explored in a separate ANOVA.   

 
Table 12 – Correlations of Rapport and Likeability Variables 

 Likeability RC REAQ 
Likeability 1.000 0.543 -0.056 
RC 0.543 1.000 -0.071 
REAQ -0.056 -0.071 1.000 

 
The MANOVA analysis serves as a protection against Type I errors.  Thus, 

if the results for an effect are not significant in a MANOVA, then the follow up 
ANOVA analysis should not be considered.  This notion is referred to as the 
protected (multivariate) F-test.  It should be noted there is debate as to whether 
this process is necessary or appropriate (Huberty & Morris, 1989).  However, in 
the spirit of being conservative (as it is an exploratory study), the protected F-test 
was employed in this analysis. 
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Tests for normality and homogeneity of covariances were performed and 
demonstrated that the data met these assumptions of the MANOVA procedure.  
The multivariate results revealed that the multivariate results showed a highly 
significant effect on RC and likeability, F(2, 225) = 5.639, p < 0.01.  See Table 13 
for the complete results. Thus, it was deemed appropriate carry out an ANOVA 
for both likeability and RC (see Table 14 and Table 15, respectively).  The 
univariate ANOVA revealed that the human voice (M = 3.890, SD = 1.184) was 
perceived as more likeable than the TTS voice (M = 3.293, SD = 1.206), F(1.226) 
= 10.986, p < 0.01, d = 0.500. The human voice (M = 3.467, SD = 0.683) also 
produced greater RC than the TTS voice (M = 3.252, SD = 0.626), F(1.226) = 
4.295, p < 0.05, d = 0.329. Figure 33 and Figure 34 show the means plots for the 
effects of voice on likeability and RC, respectively. There was no significant 
interaction effect. 

The means and standard deviations are presented in Appendix B. 
 

Table 13 – MANOVA Multivariate Results for Rapport - 
Connection and Likeability 

 num DF den DF F p  
Gender 2 225 4.283 0.015 ** 
Similarity 2 225 1.919 0.149  
Voice 2 225 5.639 0.004*** 
Similarity * Voice 2 225 0.333 0.717  
* p < 0.05, ** p < 0.01. N = 232 
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Table 14 – ANOVA Univariate Results for Likeability 
 DF Sum Sq Mean Sq F p  d 

Gender 1 10.386 10.386 8.243 0.004 ** 0.334 
Similarity 1 3.880 3.880 3.079 0.081  0.199 
Voice 1 13.844 13.844 10.986 0.001 ** 0.500 
Similarity * Voice 1 0.25 0.25 0.20 0.888   
Error 226 284.776 1.260     
* p < 0.05, ** p < 0.01. N = 232 

 

 
Figure 33 - Means Plot for the Effect Voice on Likeability 
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Table 15 – ANOVA Univariate Results for Rapport-Connection 
 DF Sum Sq Mean Sq F p  d 

Gender 1 0.277 0.277 0.669 0.414  0.092 
Similarity 1 1.062 1.062 2.566 0.111  0.169 
Voice 1 1.778 1.778 4.295 0.039* 0.329 
Similarity * Voice 1 0.251 0.251 0.606 0.437   
Error 226 93.544 1.260     
* p < 0.05, ** p < 0.01. N = 232 
 

 
Figure 34 – Means Plot for the Effect Voice on Rapport-

Connection 
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Figure 35 - Means Plot for the Effect of Voice on Rapport – 

Connection 
 

6.4.4.4.2 ANOVA Results for REAQ 
The ANOVA results for REAQ revealed that the dissimilar ECA condition 

(M = 4.208, SD = 0.453) had a marginally significant greater effect on REAQ 
than the similar ECA condition (M = 4.100, SD = 0.0464), F(1, 226) = 4.295, p < 
0.1, d = 0.329 , while the voice type did not have a significant effect on REAQ. 
There was, however, a significant interaction between voice type and similarity, 
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F(1, 226) = 4.333, p < 0.05. The participants that were presented the dissimilar-
looking ECA with a TTS voice, on average, reported the greatest REAQ (M = 
4.222, SD = 0.477); while the participants that were presented the similar looking  

ECA with a TTS voice reported the least REAQ (M = 4.010, SD = 0.489). 
The effect size between these two groups was d = 0.439. Figure 36 shows the 
means plot for the effects of similarity as well as the interaction plot for similarity 
and voice. 

The means and standard deviations are presented in Appendix B. 
 
Table 16 – ANOVA Results for Rapport – Ease of Answering 

Questions 
 DF Sum Sq Mean Sq F p  d 

Gender 1 1.149 1.149 5.636 0.018 * 0.358 
Similarity 1 0.786 0.786 3.854 0.051  0.233 
Voice 1 0.194 0.194 0.951 0.330  0.165 
Similarity * Voice 1 0.884 0.884 4.333 0.039*   
Error 226 46.085 0.204     
* p < 0.05, ** p < 0.01. N = 232 
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(A) (B) 
Figure 36 - Means Plots for the Effects of Similiarity (A) and 
Voice (B) on the Rapport – Ease of Answering Questions 
 

6.4.4.4.3 Self-Disclosure 
The correlation between the two operationalized measurements of self-

disclsoure was r = 0.30.  Because their correlation was low, it was deemed 
appropriate to perform was deemed appropriate (see Table 17). True, the number 
of words spoken and the number of first-person singular pronouns used are 
conceptually related in that they are both sub-dimensions of the duration 
dimension of self-disclosure, but the exploratory nature of this work justifies 
analyzing these two measures with separate ANOVAs (Huberty & Morris, 1989).   
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Table 17 – Correlation for Self-Disclosure Measures 
 numWords firstPerson 
numWords 1.000 -0.310 
firstPerson -0.310 1.000 

 
Tests for normality and homogeneity of covariances were performed and 

demonstrated that the data met the assumptions of the MANOVA procedure. 
Lipsync quality and gender were partialed out as in the RC and likeability 
analysis.  

The ANOVA for number of words spoke did not reveal any significant 
effect of voice.  However, voice had a significant effect on the number of first 
person singular pronouns used, F(1.226) = 5.264, p < 0.05, d = 0.222.  The 
human voice elicited There were no significant interaction effects. Table 18 and 
Error! Reference source not found. show the results for the ANOVAs. The 
means plots for the effects of voice on the number of words spoken and first 
person singular pronouns is shown in Figure 37. 

The means and standard deviations are presented in Appendix B. 
 
Table 18 – ANOVA Univariate Results for Number of Words 

Spoken 
 DF Sum Sq Mean Sq F p  d 

Gender 1 0.875 0.875 2.073 0.151 0.129 
Similarity 1 0.142 0.142 0.336 0.563 0.043 
Voice 1 0.170 0.170 0.402 0.527 0.205 
Similarity * Voice 1 0.103 0.103 0.244 0.622  
Error 226 95.406 0.422    
* p < 0.05, ** p < 0.01. N = 232 
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Table 19 – ANOVA Univariate Results for First Person Singular 

Pronouns Used 
 DF Sum Sq Mean Sq F p  d 

Gender 1 0.005 0.005 10.078 0.002** 0.417 
Similarity 1 0.002 0.002 3.055 0.082 

 
0.186 

Voice 1 0.003 0.003 5.264 0.023 * 0.222 
Similarity * Voice 1 0.000 0.000 0.007 0.933   
Error 226 0.122 0.001     
* p < 0.05, ** p < 0.01. N = 232 

 

(A) (B) 
Figure 37 - Means Plots for the Effects of Similiarity (A) and 

Voice (B) on the Number of First Person Singular Pronouns Used 
 

6.4.4.5 ECA vs. Human Interviewer: A Means Comparison 

To compare the ECA treatments to the human interviewer control group, 
the effects of gender and perceived lipsync quality were partialed out and a 
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Dunnett’s test of means comparison was performed on the residuals. All the 
Dunnett’s tests were setup to examine the one-sided hypothesis that the ECA 
interviewer groups were better (greater), on average, than the human interviewer 
control group.  

The means and standard deviations of the dependent variables for the 
human interviewer control group are presented in Appendix B. 

6.4.4.5.1 Rapport – Connection and Likeability 
Overall, the Dunnett’s test for RC and likeability showed that the ECA 

employing a human voice induced more of a feeling of connection and likeability 
than the human interviewer. There was a significant difference in the RC 
reported between the participants presented the similar ECA with a human voice 
(M = 3.498, SD = 0.680) and the control group (M = 3.324, SD = 0.620), p < 
0.05, d = 0.27. Thus, the similar-looking ECA with a human voice was the most 
effective at inducing a feeling of connection with the participants. The complete 
results of the Dunnett’s test for RC are shown in Table 20. Figure 38 plots the RC 
means of each group. 

 
Table 20 - Dunnett's Test Results for Rapport - Connection 

Avatar Group 
Mean Difference 
(Avatar – Human) Std. Error p 

 
d 

Dissimilar – TTS -0.001 0.118 0.802  0.247 
Dissimilar – Human 0.221 0.118 0.094  0.171 
Similar – TTS 0.1740 0.118 0.192  0.014 
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Similar - Human 0.302 0.118 0.019 * 0.267 
* p < 0.05, ** p < 0.01. N for each group was 58. Each avatar interviewer 
group tested to see if it is significantly greater than the human interviewer 
control group. Effects sizes (Cohen’s d) are between the ECA and control 
group. 

 

 
Figure 38 - Rapport – Connection – Means Plot for Human and 

ECA Interviewer Groups 
 
For likeability, the Dunnett’s test revealed a significant difference between 

the participants presented the dissimilar ECA with a human voice (M = 3.787, SD 
= 1.202) and the control group (M = 3.575, SD = 0.806), p < 0.05, d = 0.208. Yet, 
there was an even greater significant difference in RC reported between the 
participants presented the similar ECA with a human voice (M = 3.994, SD = 
1.167) and the control group (M = 3.575, SD = 0.806), p < 0.05, d = 0.418. The 
complete results of the Dunnett’s test for likeability are shown in Table 21 and 
Figure 39 plots the likeability means for each of the treatment groups. In 
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summary, the similar-looking ECA with a human voice was most effective at 
inducing a feeling of connection and likeability in the participants.  

 
Table 21 - Dunnett's Test Results for Likeability 

Avatar Group 
Mean Difference 
(Avatar – Human) Std. Error p 

 
d 

Dissimilar – TTS -0.119 0.201 0.938  0.421 
Dissimilar – Human 0.469 0.201 0.034 * 0.208 
Similar – TTS 0.202 0.201 0.371  0.135 
Similar - Human 0.694 0.201 0.001 ** 0.418 
* p < 0.05, ** p < 0.01. N for each group was 58. Each avatar interviewer 
group tested to see if it is significantly greater than the human interviewer 
control group. Effects sizes (Cohen’s d) are between the ECA and control 
group. 

 

 
Figure 39 - Likeabilty – Means Plot for Human and ECA 

Interviewer Groups 
6.4.4.5.2 Rapport – Ease of Answering Questions 



235 
 

 

The Dunnett’s test for REAQ did not reveal any significant difference from 
the human interviewer control group. The complete results of the Dunnett’s test 
for likeability are shown in Table 22. Figure 40 shows the REAQ means plot for 
the five treatment groups. 

 
Table 22 - Dunnett's Test Results for Rapport – Ease of 

Answering Questions 

Avatar Group 
Mean Difference 
(Avatar – Human) Std. Error p 

 
d 

Dissimilar – TTS 0.090 0.085 0.350  0.187 
Dissimilar – Human 0.074 0.085 0.434  0.133 
Similar – TTS -0.117 0.085 0.993  0.244 
Similar - Human 0.066 0.085 0.478  0.131 
* p < 0.05, ** p < 0.01. N for each group was 58. Each avatar interviewer 
group tested to see if it is significantly greater than the human interviewer 
control group. Effects sizes (Cohen’s d) are between the ECA and control 
group. 

 

 
Figure 40 – Rapport Ease of Answering Questions – Means Plot 

for Human and ECA Interviewer Groups 
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6.4.4.5.3 Self-Disclosure 
The Dunnett’s tests analyzing the number of words spoken and the 

number of first person singular pronouns used also did not show any significant 
differences from the human interviewer control group. The results for these tests 
are shown in Table 23 and Table 24. See Figure 41 and Figure 42 for the 
corresponding means plots. 

 
Table 23 - Dunnett's Test Results for Number of Words Spoken 

Avatar Group 
Mean Difference 
(Avatar – Human) Std. Error p 

 
d 

Dissimilar – TTS -0.050 0.118 0.911  0.063 
Dissimilar – Human -0.148 0.118 0.990  0.314 
Similar – TTS -0.078 0.118 0.947  0.030 
Similar - Human -0.127 0.118 0.983  0.238 
* p < 0.05, ** p < 0.01. N for each group was 58. Each avatar interviewer 
group tested to see if it is significantly greater than the human interviewer 
control group. Effects sizes (Cohen’s d) are between the ECA and control 
group. 
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Figure 41 - Number of Words Spoken – Means Plot for Human 

and ECA Interviewer Groups 
 
Table 24 - Dunnett's Test Results for Number of First Person 

Singular Pronouns Spoken 

Avatar Group 
Mean Difference 
(Avatar – Human) Std. Error p 

 
d 

Dissimilar – TTS -0.005 0.004 0.989  0.240 
Dissimilar – Human -0.000 0.004 0.821  0.059 
Similar – TTS -0.002 0.004 0.909  0.101 
Similar - Human 0.005 0.004 0.278  0.222 
* p < 0.05, ** p < 0.01. N for each group was 58. Each avatar interviewer 
group tested to see if it is significantly greater than the human interviewer 
control group. Effects sizes (Cohen’s d) are between the ECA and control 
group. 
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Figure 42 - First Person Singular Pronouns – Means Plot for 

Human and ECA Interviewer Groups 
 

6.5 Discussion 
The results of Pilot Study 1, Pilot Study 2, and the main experiment will 

now be discussed. 

6.5.1 Pilot Study #1: Voice Treatments 
The results of the voice treatments pilot study prompted several changes 

in the experiment design. First, the higher mean for the human voice on both the 
Rapport – Ease of Answering Questions (REAQ) and the Disfluency Ratio 
measurements raised the concern that the participants may not have understood 
the TTS voice as well as the human voice. Because there was more of a connection 
and greater likeability with the TTS voice than the human voice, it was expected 
that the TTS voice would have increased the ease of answering questions.  
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Likewise, it was expected that a greater connection and likeability for the 
TTS voice would have resulted in the participants being more comfortable and 
manifesting fewer disfluencies. Thus, one arguable interpretation of these results 
is that the participants understood the human voice better and therefore were 
“exposed” the true difficulty of answering the questions honestly. This was 
another reason the participants were given the questions they would be asked 
prior to their interview.  

6.5.2 Pilot Study #2: Similarity Treatments 
Because there was no significant difference between the perceived 

similarity and likeability of the 100% morphed image and the 50% morphed 
image, the 100% morphed ECA models seemed appropriate to use in the main 
experiment. It should be noted here, however, that because the 100% morphed 
image was presented last, the novelty of the scales and the exercise may have 
worn off for the participants and the results are likely to be a manifestation of 
regression toward the mean. Thus, if the 100% morphed image was presented 
first or was the only treatment presented (as it was in the between subjects design 
of the main experiment), then it may have been significantly more likeable than 
the 50% morphed treatment.  

An entrance into the uncanny valley with the 100% morphed image would 
have likely caused the means for at least likeability to be lower than the dissimilar 
image. Since the 100% morphed means were significantly higher than the 
dissimilar means in all cases, it is safe to assume that the participants did not 
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enter the uncanny valley as a result of viewing images of ECA created to be like 
them; and, therefore, it is appropriate to use the 100% morphed ECAs moving 
forward. 

6.5.3 Main Experiment – Manipulation Checks 
The significant different in perceived lip sync quality between the human 

and TTS voices is puzzling. Because there was no significant difference in 
perceived lip sync quality between the male and female human voice treatments, 
differences in the quality (i.e., speech articulation) of the female and male human 
interviewer audio recordings does not offer a good explanation. Similarly, there 
was no significant difference in perceived lip sync quality between the male and 
female TTS voices. So, in general, there is no reason to believe that any one voice 
caused greater lip sync quality when compared to the other voices. Perhaps, for 
some reason, the male participants’ perception of voice quality affected their 
perception of lip sync quality more than the females. Regardless, these results 
indicate the need to partial out the effects of perceived lip sync quality and gender 
in the main experiment analysis.  

6.5.4 Main Experiment 
The present study makes several important contributions to ECA, rapport, 

self-disclosure research. First, the results of this study demonstrate the strong 
preference that humans have for an authentic human voice – even when the 
communication source is not a human. This is congruent with past findings that a 
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human voice creates a significantly greater social presence than a synthesized 
voice (Qiu & Benbasat, 2005a, 2009). Thus, despite the advances in TTS 
technology, the current TTS voices are insufficient when the goal is to establish 
rapport and likeability in order to increase self-disclosure. Therefore, the cost of 
the additional resources required to pair an ECA with a human voice may be 
justified. 

Some of the literature regarding the voice suggested that a mismatch 
between the voice and the realism of the agent (e.g., its appearance) might 
produce an expectancy violation. Such a mismatch was not manifest in the results 
of this study. While the ECAs were more anthropomorphic than, say, a robot, 
they did not employ any non-verbal behaviors that would have caused the 
participants to perceive them as real humans. Thus, it is a reasonable assumption 
that the participants perceived them as artificial entities. If there was a violation 
of the participants’ expectation for the voice of the ECA it would have occurred in 
the human voice treatments. These treatment groups would have then 
significantly underperformed the TTS voice treatments. There was no evidence of 
this. In fact, for all the dependent variables, except for the number of words 
spoken, the mean for the human voice was higher than the mean for TTS voice. 

This study also provides additional evidence that ECAs are capable of 
creating at least an initial feeling of rapport and likeability in individuals (Gratch 
et al., 2006; Gratch, Wang, Okhmatovskaia, et al., 2007; Huang, Morency, & 
Gratch, 2011; Kang, Gratch, Wang, & Watt, 2008a). In general, this supports the 
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paradigm that computers are perceived as social actors (Reeves & Nass, 1996a) 
and that, despite the artificial nature of computers, humans are willing to interact 
with and respond to them in quite natural manners. Importantly, this implies the 
feasibility of using ECAs to automate interviews. Of course, human’s superior 
intelligence allows them to investigate conversational topics in more depth by 
asking specific, targeted follow up questions in real-time and to perceive and 
interpret non-verbal cues from the interviewee. The purpose of this study, 
however, was to investigate methods to automate interviewing, which would 
preclude many of those human advantages anyway (i.e., a human interviewer 
would most likely be presented in a static pre-recorded form). 

Yet, even more importantly than ECAs being capable of creating rapport 
and inducing likeability, this study provides evidence that ECAs have the 
potential to do this better than humans in some constrained circumstances (e.g. 
automated interviewing).  Caution should be used in interpreting this study’s 
results as general evidence that ECAs can outperform humans in interviewing 
contexts.  These results cannot be generalized to other contexts or with other 
measures.  This study provides one data point illustrating that using these 
measures and operationalizations in an automated interviewing context that an 
ECA can establish more rapport and likeability than a scripted human 
interviewer through video conferencing software.  

Nevertheless, under these constraints, the comparison of human and ECA 
interviewers provides some interesting findings for automated interviewing 
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settings. The similar-looking ECA with the human voice induced significantly 
more RC and likeability than the human interviewer. This corroborates the above 
point that ECAs can induce feelings of likeability and rapport in individuals – in 
this case, even more so than a scripted human interacting with the interviewee 
through video conferencing technology. Unfortunately, this increased rapport did 
not render the ECA more effective at eliciting self-disclosure (at least as it was 
measured in this study). However, this is not necessarily a negative point for 
ECAs. There was no evidence (from a follow up analysis reversing the direction of 
the Dunnett’s mean comparison) that the human interviewer outperformed the 
ECA with regards to any of the independent variables.  In other words, this study 
does not provide evidence of a human interviewer’s superiority to an ECA; this 
provides to reason to terminate the continued research of using of ECAs to 
automate interviews. Of course, future studies are needed to validate these 
conclusions. 

The similarity hypotheses also make an important contribution to the ECA 
and persuasion literature. Presenting an interviewee with a similar ECA induced 
a greater feeling of likeability and elicited more self-referencing language (i.e., 
first-person singular pronouns). Increasing self-referencing language seems more 
important than increasing the length of the responses.  The former indicates the 
interviewee is at least revealing personal information (whether that information 
is risky or novel must be determined by human judges). This is one step in the 
direction of true self-disclosure as compared to the sheer number of words a 
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person speaks; for, as already mentioned, very little can be self-disclosed through 
a long response, and vice versa. 

One of the interesting things about the similarity treatment is the fact that 
so few of the participants noticed that the ECA was similar to them.  This held 
even in Preliminary Study 2.  FaceGen Modeller does allow for the option of 
keeping the original photo-real skin texture when creating ECA models.  This 
would have strengthened the similarity manipulation.  For example, if a female 
has a beauty mark on her cheek, this option would have maintained this mark.  
Such a mark is highly identifying for an individual. The same holds for freckles, 
skin blemishes (e.g. acne), and facial hair (e.g. beards and goatees).  However, 
ECA creation directly from the photo often made the person appear scary.  This 
was apparent in a qualitative manner when experimenting with the software to 
create ECA models of the author’s colleagues.  Thus, the uncanny valley or an 
expectancy violation was a concern.  After all, what we consider beautiful is often 
opposite or far from what we know is real (Giard & Guitton, 2010).  Additionally, 
we tend to be our own worst critics, especially when it comes to evaluating our 
appearances. 

The small effect size of the similarity treatment also deserves discussion.  
To detect those small effect sizes of similarity, this study was quote 
underpowered.  Had the sample size been larger, it is possible that the planned 
contrast for the effects of similarity on RC would have been significant.  However, 
because the RC and likeability constructs were so related, such a significant result 



245 
 

 

could have been considered a redundant finding (Huberty & Morris, 1989). Both 
rapport and likeability encompass a feeling of warmth and friendliness for 
another person. So the important finding is that a similar ECA can induce more 
of that warm, friendly feeling which reduces the risk of self-disclosure and elicits 
more self-referencing language. 

Related to the above point, it should be noted that other approaches for 
analyzing the effects of voice were considered. There are two competing camps 
regarding the protected F-test approach.  The traditional approach is the one 
employed in this study – use the MANOVA to protect against Type I errors.  
However, others view it as unnecessary and point out that there are relatively few 
circumstances when a MANOVA should be employed (Huberty & Morris, 1989). 
Further, Huberty & Morris (1989) list four situations in which multiple ANOVAs 
(as opposed to a MANOVA followed by multiple ANOVAs) are desired when 
dealing with multiple dependent variables: 1) the dependent variables are 
conceptually independent; 2) the research is exploratory in nature; 3) the 
dependent variables have previously been studied independently; and 4) the 
selection of “a comparison group in designing a study” (pg. 304). The first three 
have direct application to this work. 

To correct for an inflated Type I error probability when doing multiple 
ANOVAs, Huberty & Morris (1989) suggest that employing “the usual univariate 
test statistics with an adjustment to the overall Type I error probability” as done 
in multiple comparisons for t-tests is acceptable (pg. 306).  They argue that 



246 
 

 

adjustment over the tests run over a single independent variable (as opposed to 
the entire data set) is acceptable. Thus, under this criterion the adjusted alpha for 
exploratory tests would be 0.025, as there was one planned comparison and one 
ANOVA run for each independent variable.  (It should be noted that the 
Dunnett’s test makes its own corrections for multiple comparisons.)  With this 
stricter criteria, the effects of voice on likeability would still remain significant, 
while the effects of voice on RC would not be significant.  Again, the added 
significance of the latter (assuming voice � RC was significant) could be 
considered a redundant result.  In addition, the effects of voice on the number of 
first-person singular pronouns used would have also remained significant.  Thus, 
the conclusions from this study would have remained the same – a human voice 
increases the warm and friendly feeling induced in the user which results in more 
self-referencing speech. 

Lastly, a discussion of REAQ is in order.  For all intents and purposes, the 
effect of similarity on REAQ can be considered significant (p = 0.051, d = 0.233, 
observed power = 0.498) as it was underpowered.  The dissimilar ECA induced a 
greater ease of answering questions than the similar ECA.  As can be seen in 
Figure 43, this can be attributed to the difference in how the participants 
experienced the similar and dissimilar ECAs employing the TTS voice (the human 
voice does not manifest a difference in the similarity treatments). This significant 
interaction (p < 0.05) between voice and similarity provides further support for 
the importance of utilizing a human voice, especially when employing the 
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similarity manipulation. However, it does raise the question of why the similar 
ECA employing a TTS voice increased the difficulty of answering the questions. 
Expectancy violation theories provide one possible answer.  Interviewees may 
have subconsciously perceived the visual similarity of the ECA and expected the 
voice to be like theirs (i.e. human-like) as well.  This discrepancy caused a 
dissonance in their perception, which translating into greater difficulty answering 
the interview questions.  However, an interaction means plot of the effects of 
voice and similarity on the participants’ perceived similarity (i.e., manipulation 
check) of the ECA does not confirm an expectancy violation (see Figure 44).  In 
addition, these REAQ results seem to be at odds with the likeability and RC 
results. It seems that an increased feeling of warmth and friendliness would 
translate into an increased ease in responding to the questions. It could be that 
REAQ is simply a meaningless measure.  Thus, this highlights a future area for 
validation and investigation. 
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Figure 43 – Means Plot for the Interaction Effect of Voice and 

Similarity on Rapport – Ease of Answering Questions 
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Figure 44 – Means Plot for the Interaction Effect of Voice and 

Similarity on the Perceived Similarity Manipulation Check 
 

6.6 Limitations and Future Research 
This study and its results have several limitations. First, the linguistics 

measures of self-disclosure were simple surrogates for how much the 
interviewees revealed about themselves. In reality, a person may self-disclose by 
saying very little. A person may also avoid self-disclosing by saying much. For 
instance, suppose a person replied to the question of what he or she feels most 
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guilty about with this response: “I wasn’t present when my father passed away. I 
chose to go to a movie with my friends that night.”  Such a self-disclosure is of 
much higher quality and deeper depth than a long-winded explanation of how he 
or she stole several pennies from a sibling. It is a fair argument that the true 
intent of interviews revolves around the elicitation of high-quality, sincere self-
disclosure. The linguistic surrogates used in this work obviously do not account 
for this dimension of self-disclosure. Human judges would be required to analyze 
this dimension for each response to the interview questions. As this is a long and 
arduous process, only the initial findings for self-disclosure using the linguistic 
measures were presented in this work. A follow up study will perform this 
analysis. Further investigation regarding the design of ECA interviewers to 
maximize the quality of self-disclosure is needed. 

As this study was highly exploratory, other studies are needed to validate 
these results and investigate to what extent they can be generalized to other ECA-
human interaction contexts and broader populations. While the interview 
questions in this study were rigorously chosen to maximize the amount of self-
disclosure from the interviewees, more research also needs to explore the kinds of 
disclosure people are willing to make to ECAs that they would not feel 
comfortable making to a human. For instance, perhaps individuals would be 
more willing to disclose criminal activities (e.g., fraud) to an ECA than to a 
human simply because they perceive the ECA as being less intelligent and able to 
comprehend the implications and impact of what they are describing. In a 
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different context, as a form of catharsis, people may reveal deep emotional 
wounds to an ECA that they would never be willing to share with another human.  

Additionally, the responses to the interview questions requiring self-
disclosure were analyzed collectively. An investigation of self-disclosure based on 
the different question types and topics may produce interesting findings (Moffitt, 
2011).  

Another opportunity for future research lies in the limitation of this study 
to shed further light on the complexities introduced by the addition of a voice and 
animation to the image of ECAs (i.e., the addition of other communication 
modalities). The change in effect size of the similarity treatment from the pilot to 
the main experiment highlights this issue. The similarity treatment in the pilot 
study employing simple images of the ECA produced an effect size of d = 1.44 for 
perceived similarity and d = 0.44 for likeability; while the corresponding effect 
sizes in the main experiment were only d = 0.33 and d = 0.20. Thus, the effect of 
the similar treatment dropped considerably with the introduction of animation 
(and quite possibly voice) to the ECA. This raises the important question of what 
other characteristics of an animated, voice-enabled ECA are important in 
creating the perception of similarity and likeability in the user. If the effect of the 
animated, voice-enabled ECA’s similarity could be improved then, perhaps, ECA 
similarity could prove to be a valuable mechanism for increasing rapport, 
likeability, and self-disclosure. There was some indication that a similar-looking 
ECA may elicit more self-reference than the dissimilar-looking ECA. Thus, future 
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research should take a systematic and incremental approach in introducing 
animation and voice to the ECA to increase our understanding of the obstacles 
and contributions to perceived similarity at each stage. 

Similar to the above point, investigating whether a strong similarity 
treatment is more or less effective could help us understand how far we can push 
similar ECAs.  At what point are people repulsed by seeing their real image with 
facial blemishes, bloodshot eyes, and such? An interesting study would be to 
compare different degrees of realism (e.g., photo-real skin textures or touched-
up, smooth skin textures when creating the ECA model from a person’s photo) in 
both the static (e.g., image) and dynamic (e.g., animated ECA model) modalities.  
This would shed light on how and when people perceive an ECA to be similar to 
them.  Would we reject a photo-real ECA of us if it possessed too many of our 
blemishes? 

6.7 Conclusion 
The purpose of this study was to investigate the feasibility of using ECAs to 

automate simple interviews where the objective is to have the interviewee 
disclose personal and private information. The effects of voice type (human or 
synthesized) and the visual similarity of the ECA on the interviewee’s feeling of 
rapport with, likeability for, and, ultimately, self-disclosure towards the 
interviewer were explored. A human voice (as opposed to a synthetic voice) was 
shown to be an important characteristic for an ECA to build rapport and be 
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perceived as likeable. Future research to investigate how to create an ECA that is 
perceived as more similar to the interviewee was proposed.  

Because of their unbiased nature and their potential for scalability and 
increased efficiency, ECAs have the potential to automate interviews in specific 
contexts. This study provides initial evidence that this proposal is feasible.    
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7 CONCLUSION 
The three studies presented in this dissertation serve as initial evidence 

that ECAs have the ability to influence human attitudes and behaviors in two 
different settings – credibility assessment and interviews. The credibility 
assessment studies provide evidence that people interact with ECAs in natural 
manners and that factors such as attractiveness that are important in human-
human interactions are important in human-ECA interactions. They also 
demonstrate the importance of account for individual differences. In the first 
study, NFC was found to have an important moderating effect on how an 
individual is persuaded by an ECA. The automated interviewing study compared 
ECAs with humans and provides evidence that human interviewers do not 
necessarily have more ability to elicit self-disclosure than ECA interviewers. This 
is an important finding motivating the use of ECAs in such automated settings. 
However, potentially one of the most important outcomes of these studies is 
implied in the discrepant findings of the similarity manipulation between the 
pilot study and main experiment of the automated interviewing study.  

While neither the second credibility assessment study nor the automated 
interview study provides statistically significant evidence that manipulating ECA 
similarity increased persuasion, both studies do highlight the question of how 
similarity is best manipulated. The discrepancy between the effect size of the 
similarity manipulation on both perceived similarity and likeability between 
image and voice-enabled, animated ECA treatments motivates further 
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investigation into this question. The work by Bailenson et al. (2008) is congruent 
with the findings of the pilot study image manipulation and demonstrates the 
power of facial similarity on people’s perceptions and behavior. The facial 
similarity treatments in this work were introduced into a much more complex 
dynamic than a static image, however. Therefore, a scientific and systematic 
approach incrementally introducing and comparing the effects of image, text, 
voice, and animation has the potential to reveal many important insights 
informing persuasive ECA design.  

This work has made several contributions to research and practice.  These, 
along with a summary of what this work has accomplished, are detailed in Table 
25.  This work began with the creation of PECAS and the creation of an inventory 
of persuasion variables.  PECA was then tested in the Preliminary Studies to 
explore different Persuasive ECA manipulations. The work culminated in the 
final Automated Interviewing Study.  The major research contributions are listed 
in Table 25. 

In conclusion, this work represents one of the first formal investigations of 
employing ECAs as persuasive agents. Couched in Fogg’s paradigm of persuasive 
technology, this work began with a broad overview of persuasion work in human-
human contexts. As ECAs seek to mimic human conversational behaviors, this 
literature review serves as the roots from which this and future persuasive ECA 
work did and should grow. The ECA literature review highlights the potential that 
ECAs imbued with greater technical and conversational ability have. When 
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directed toward the goal of persuasion, recent ECA advancements have the 
potential to enhance computer’s persuasiveness and have a tremendous influence 
on the individuals’ attitudes and behaviors.  

 
Table 25 – Summary of this Work’s Contributions and 

Accomplishments 
ECA System • Implemented in C++ and C# 

• Real-time Speech Generation 
• Real-time Speech Transcription and Linguistic Analysis 
• Generation of ECA Models from User’s Photos 

Inventory of 
persuasion 
variables to 
test with 
ECAs 

• Inventory Overviews: 
o Source Variables 
o Message Variables 
o Receiver Variables 

• Provides a framework for future ECA research 
Preliminary 
Studies 

• Tested the ECA system 
• Explored Persuasive ECA manipulations, including: 

o Argument quality, physical attractiveness, 
common ground, authority, gender, similarity, 
appeals to social norms, ethnicity, voice quality, 
language power (not all were reported in this 
dissertation) 

Automated 
Interviewing 
Study 

• The results of this study provide several research 
contributions (outlined below). 

Research 
Contributions 

• Evidence that ECAs can be persuasive (supports CASA 
paradigm) 

• Validated the effectiveness of several persuasion 
variables in human-ECA interactions 

• Evidence that ECAs can be as effective as humans in 
scripted automated interviewers 

o Justifies the continuing to research how ECAs 
can replace humans in persuasion and 
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interviewing contexts 
 
 

APPENDIX A – MEASUREMENT ITEMS 

Self-Esteem 
The self-esteem scales were from Rosenberg (1979). 

Please indicate to what extent you agree or disagree with each of the statements 
below (1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree nor Disagree, 4 = 
Agree, 5 = Strongly Agree): 
• On the whole, I am satisfied with myself. 
• At times I think I am no good at all. 
• I feel that I have a number of good qualities. 
• I am able to do things as well as most other people. 
• I feel I do not have much to be proud of. 
• I certainly feel useless at times. 
• I feel that I'm a person of worth. 
• I wish I could have more respect for myself. 
• All in all, I am inclined to think that I am a failure. 
• I take a positive attitude toward myself. 

 

Self-Monitoring 
The self-monitoring scales were from Snyder (1987). 

Please indicate how often each statement is true for you personally (1 = 
Certainly, always false, 2 = Generally false, 3 = Somewhat false, but with 
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exception, 4 = Somewhat true, but with exception, 5 = Generally true, 6 = 
Certainly, always true). 
 
• In social situations, I have the ability to alter my behavior if I feel that 
something else is called for. 

• I have the ability to control the way I come across to people, depending 
on the impression I wish to give them. 

• When I feel that the image I am portraying isn't working, I can readily 
change it to something that does. 

• I have trouble changing my behavior to suit different people and 
different situations. 

• I have found that I can adjust my behavior to meet the requirements of 
any situation I find myself in. 

• Even when it might be to my advantage, I have difficulty putting up a 
good front. 

• Once I know what the situation calls for, it's easy for me to regulate my 
actions accordingly. 

• I am often able to read people's true emotions correctly through their 
eyes. 

• In conversations, I am sensitive to even the slightest change in the facial 
expression of the person I'm conversing with. 

• My powers of intuition are quite good when it comes to understanding 
others' emotions and motives. 

• I can usually tell when others consider a joke to be in bad taste, even 
though they may laugh convincingly. 

• I can usually tell when I've said something inappropriate by reading it in 
the listener's eyes. 

• If someone is lying to me, I usually know it at once from that person's 
manner of expression. 
 

Rapport 
The rapport scales were adapted from Astrid et al. (2010). 
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Regarding your interaction with the interviewer, please indicate the extent to 
which you agree or disagree with the following statements (1 = Strongly 
Disagree, 2 = Disagree, 3 = Somewhat Disagree, 4 = Neither Agree nor 
Disagree, 5 = Somewhat Agree, 6 = Agree, 7 = Strongly Agree). 

• As I answered the questions, I felt embarrassed. 
• I felt awkward answering the interviewer's questions. 
• I felt comfortable answering the interviewer's questions. 
• I felt I had a connection with the interviewer. 
• I felt I had no connection with the interviewer. 
• I felt I was able to engage the interviewer with my answers. 
• I felt I was unable to engage the interviewer with my answers. 
• I felt that the interviewer was bored with what I was saying. 
• I felt that the interviewer was interested in what I was saying. 
• I felt uncomfortable answering the interviewer's questions. 
• I found it easy to answer the interviewer's questions. 
• I found it hard to answer the interviewer's questions. 
• I had difficulty answering the questions. 
• I ignored the interviewer as I answered the questions. 
• I think I did a bad job answering the questions. 
• I think I did a good job answering the questions. 
• I think that the interviewer and I understood each other. 
• I think the interviewer and I established a rapport. 
• I was able to say everything that I wanted to say. 
• I was more focused on myself than on the interviewer as I 
answered the questions. 

• I was more focused on the interviewer than on myself as I 
answered the questions. 

• I watched the interviewer as I answered the questions. 
• Seeing the interviewer distracted me from answering the 
questions. 

• Seeing the interviewer helped me focus on answering the 
questions. 

• The interaction was frustrating. 
• The interviewer was respectful to me. 
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• The interviewer was warm and caring. 
• The interviewer’s body language discouraged me from continuing 
to talk. 

• The interviewer’s body language encouraged me to continue 
talking. 

 
Credibility (Includes Likeability) 

The credibility scales were adapted from Chaiken & Eagly (1983) and Nunamaker 
et al. (2011). 
 
Please indicate the extent to which you feel the following adjectives 
appropriately describe the interviewer (1 = Very Inappropriate, 2 = 
Inappropriate, 3 = Somewhat Inappropriate, 4 = Neutral, 5 = Somewhat 
Appropriate, 6 = Appropriate, 7 = Very Appropriate). 
• Informed 
• Trained 
• Bright 
• Dominant 
• Reliable 
• Powerful 
• High Status 
• Confident 
• Influential 
• Sincere 

• Honest 
• Virtuous 
• Trustworthy 
• Dependable 
• Knowledgeable 
• Qualified 
• Skilled 
• Kind 
• Cheerful 
• Competent 

• Expert 
• Similar to Me 
• Likeable 
• Friendly 
• Good-natured 
• Warm 
• Nice 
• Attractive 
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APPENDIX B – MEANS AND STANDARD DEVIATIONS 

FOR AUTOMATED INTERVIEW STUDY 
Table 26 through Table 30 in this appendix contains the means and 

standard deviations of the dependent variables for the four different ECA 
interviewer treatments (2 similarity x 2 voice) and the human interviewer control 
group. 

 
Table 26 – Likeability 

Interviewer Type 
Treatment 
Mean  
(SD) 

Human Voice TTS Voice Total 

ECA 
Similar ECA 3.994 

(1.167) 
3.434 
(1.237) 

3.714 
(1.230) 

Dissimilar ECA 3.787 
(1.202) 

3.152 
(1.168) 

3.470 
(1.222) 

 Total 3.891 
(1.184) 

3.293 
(1.206) 

3.592 
(1.230) 

Human 3.575 
(0.806)    
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Table 27 – Rapport – Connection 

Interviewer Type 
Treatment 
Mean  
(SD) 

Human Voice TTS Voice Total 

ECA 
Similar ECA 3.498 

(0.680) 
3.333 
(0.625) 

3.416 
(0.656) 

Dissimilar ECA 3.436 
(0.689) 

3.171 
(0.622) 

3.303 
(0.667) 

 Total 3.467 
(0.683) 

3.252 
(0.626) 

3.359 
(0.662) 

Human 3.324 
(0.620)    

 
Table 28 – Rapport – Ease of Answering Questions 

Interviewer Type 
Treatment 
Mean  
(SD) 

Human Voice TTS Voice Total 

ECA 
Similar ECA 4.191 

(0.421) 
4.010 
(0.489) 

4.101 
(0.464) 

Dissimilar ECA 4.193 
(0.430) 

4.222 
(04.77) 

4.208 
(0.453) 

 Total 4.192 
(0.424) 

4.116 
(0.493) 

4.154 
(0.460) 

Human 4.131 
(0.498)    
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Table 29 – Number of Words Spoken 

Interviewer Type 
Treatment 
Mean  
(SD) 

Human Voice TTS Voice Total 

ECA 
Similar ECA 327.17 

(208.57) 
369.88 
(266.06) 

348.53 
(238.97) 

Dissimilar ECA 314.40 
(188.13) 

363.24 
(227.65) 

338.87 
(209.37) 

 Total 320.78 
(197.85) 

366.61 
(246.55) 

343.70 
(224.22) 

Human 377.07 
(211.01)    

 
Table 30 – First Person Singular Pronouns Used Ratio 

Interviewer Type 
Treatment 
Mean  
(SD) 

Human Voice TTS Voice Total 

ECA 
Similar ECA 0.101 

(0.023) 
0.094 
(0.023) 

0.098 
(0.024) 

Dissimilar ECA 0.095 
(0.025) 

0.091 
(0.025) 

0.093 
(0.025) 

 Total 0.098 
(0.024) 

0.093 
(0.024) 

0.096 
(0.024) 

Human 0.097 
(0.018)    
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APPENDIX C – RAINBOW PASSAGE USED FOR SPEECH 

PROFILE CREATION 
 
When the sunlight strikes raindrops in the air, they act as a prism and 

form a rainbow. The rainbow is a division of white light into many beautiful 
colors. These take the shape of a long round arch, with its path high above, and 
its two ends apparently beyond the horizon. There is, according to legend, a 
boiling pot of gold at one end. People look, but no one ever finds it. When a man 
looks for something beyond his reach, his friends say he is looking for the pot of 
gold at the end of the rainbow. Throughout the centuries people have explained 
the rainbow in various ways. Some have accepted it as a miracle without physical 
explanation. To the Hebrews it was a token that there would be no more 
universal floods. The Greeks used to imagine that it was a sign from the gods to 
foretell war or heavy rain. The Norsemen considered the rainbow as a bridge over 
which the gods passed from earth to their home in the sky. Others have tried to 
explain the phenomenon physically. Aristotle thought that the rainbow was 
caused by reflection of the sun's rays by the rain. Since then physicists have found 
that it is not reflection, but refraction by the raindrops which causes the 
rainbows. Many complicated ideas about the rainbow have been formed. The 
difference in the rainbow depends considerably upon the size of the drops, and 
the width of the colored band increases as the size of the drops increases. The 
actual primary rainbow observed is said to be the effect of super-imposition of a 
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number of bows. If the red of the second bow falls upon the green of the first, the 
result is to give a bow with an abnormally wide yellow band, since red and green 
light when mixed form yellow. This is a very common type of bow, one showing 
mainly red and yellow, with little or no green or blue. 

 
 

  



266 
 

 

REFERENCES 
Albarracín, D. & Mitchell, A.L. (2004). The role of defensive confidence in 
preference for proattitudinal information: How believing that one is strong can 
sometimes be a defensive weakness. Personality and Social Psychology 
Bulletin, 30(12), 1565-1584. Sage Publications. 
 

Allbeck, J. & Badler, N. (2002). Toward representing agent behaviors modified 
by personality and emotion. Embodied Conversational Agents at AAMAS, 2, 
15-19. Citeseer. 
 

Allen, M. (1998). Comparing the persuasive effectiveness of one-and two-sided 
messages. Persuasion: Advances through meta-analysis, 87-98. Hampton 
Press. 
 

Altman, I. & Taylor, D.A. (1973). Social penetration: The development of 
interpersonal relationships. Holt, Rinehart & Winston. 
 

Anderson, J.C. & Gerbing, D.W. (1988). Structural equation modeling in practice: 
A review and recommended two-step approach. Psychological Bulletin, 103(3), 
411 - 423. Retrieved from 
http://ezproxy.library.arizona.edu/login?url=http://search.ebscohost.com/log
in.aspx?direct=true&db=pdh&AN=bul-103-3-411&site=ehost-live 
 

Anderson, R.B. & McMillion, P.Y. (1995). Effects of Similar and Diversified 
Modeling on African American Women’s Efficacy Expectations and Intentions 
to Perform Breast Self-Examination. Health Communication, 7(4), 327. 
Retrieved from 
http://ezproxy.library.arizona.edu/login?url=http://search.ebscohost.com/log
in.aspx?direct=true&db=ufh&AN=7393633&site=ehost-live 
 

Angst, C.M. & Agarwal, R. (2009). Adoption of electronic health records in the 
presence of privacy concerns: the elaboration likelihood model and individual 
persuasion. Management Information Systems Quarterly, 33(2), 8. Retrieved 
from 
http://scholar.google.com/scholar?hl=en&btnG=Search&q=intitle:ADOPTIO
N+OF+ELECTRONIC+HEALTH+RECORDS+IN+THE+PRESENCE+OF+PRI
VACY+CONCERNS+:+THE+ELABORATION+likelihood+model+and+individ
uals+persuasion#0 
 

Appel, M. & Richter, T. (2010). Transportation and need for affect in narrative 
persuasion: A mediated moderation model. Media Psychology, 13(2), 101-135. 



267 
 

 

Taylor & Francis. 
 

Areni, C.S. (2003). The effects of structural and grammatical variables on 
persuasion: An elaboration likelihood model perspective. Psychology and 
Marketing, 20(4), 349-375. doi:10.1002/mar.10077 
 

Areni, C.S. & Lutz, R.J. (1988). The role of argument quality in the elaboration 
likelihood model. Advances in consumer research, 15(1), 197-204. 
 

Aronson, E., Turner, J.A. & Carlsmith, J.M. (1963). Communicator credibility 
and communication discrepancy as determinants of opinion change. Journal 
of Abnormal and Social Psychology, 67(1), 31-36. Elsevier. 
 

Astrid, M., Krämer, N.C., Gratch, J. & Kang, S.H. (2010). It doesn‘t matter what 
you are!‘ Explaining social effects of agents and avatars. Computers in Human 
Behavior, 26, 1641-1650. 
 

Axsom, D., Yates, S. & Chaiken, S. (1987). Audience response as a heuristic cue in 
persuasion. Journal of Personality and Social Psychology, 53(1), 30. American 
Psychological Association. 
 

Bailenson, J.N. & Yee, N. (2005). Digital chameleons. Psychological Science, 
16(10), 814. SAGE Publications. 
 

Bailenson, J.N., Iyengar, S., Yee, N. & Collins, N.A. (2008). Facial similarity 
between voters and candidates causes influence. Public Opinion Quarterly, 
72(5), 935. AAPOR. 
 

Bargh, J.A., Chen, M. & Burrows, L. (1996). Automaticity of social behavior: 
direct effects of trait construct and stereotype-activation on action. Journal of 
personality and social psychology, 71(2), 230-44. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/8765481 
 

Bartneck, C. (2003). Interacting with an embodied emotional character. 
Proceedings of the 2003 international conference on Designing pleasurable 
products and interfaces, 55-60. 
 

Bartneck, C. & Reichenbach, J. (2005). Subtle emotional expressions of synthetic 
characters. International journal of human-computer studies, 62(2), 179-192. 
Elsevier. 
 

Baumeister, R.F. (1982). Self-esteem, self-presentation, and future Interaction: A 
dilemma of reputation. Journal of Personality, 50(1), 29-45. Wiley Online 



268 
 

 

Library. 
 

Beale, R. & Creed, C. (2009). Affective interaction: How emotional agents affect 
users. International Journal of Human-Computer Studies, 67(9), 755-776. 
Elsevier. doi:10.1016/j.ijhcs.2009.05.001 
 

Bénabou, R. & Tirole, J. (2002). Self-Confidence and Personal Motivation*. 
Quarterly Journal of Economics, 117(3), 871-915. MIT Press. 
 

Berlo, D.K., Lemert, J.B. & Mertz, R.J. (1969). Dimensions for Evaluating the 
Acceptability of Message Sources. The Public Opinion Quarterly, 33(4), pp. 
563-576. Oxford University Press on behalf of the American Association for 
Public Opinion Research. Retrieved from 
http://www.jstor.org/stable/2747566 
 

Berscheid, E. (1966). Opinion change and communicator-communicatee 
similarity and dissimilarity. Journal of Personality and Social Psychology, 
4(6), 670. American Psychological Association. 
 

Berscheid, E. & Reis, H.T. (1998). Attraction and close relationships. The 
handbook of social psychology, 2, 193-281. 
 

Bettinghaus, E., Miller, G. & Steinfatt, T. (1970). Source evaluation, syllogistic 
content, and judgments of logical validity by high-and low-dogmatic persons. 
Journal of Personality and Social Psychology, 16(2), 238. American 
Psychological Association. 
 

Bettinghaus, E.P. (1961). The operation of congruity in an oral communication 
situation. Communications Monographs, 28(3), 131-142. Taylor & Francis. 
 

Bhattacherjee, A. & Sanford, C. (2006). Influence processes for information 
technology acceptance: An elaboration likelihood model. Management 
Information Systems Quarterly, 30(4), 4. Retrieved from 
http://aisel.aisnet.org/misq/vol30/iss4/4/ 
 

Bickman, L. (1974). The Social Power of a Uniform. Journal of Applied Social 
Psychology, 4(1), 47-61. doi:10.1111/j.1559-1816.1974.tb02599.x 
 

Bickmore, T. & Cassell, J. (2001). Relational agents: a model and implementation 
of building user trust, 396-403. Seattle, Washington, United States: ACM. 
doi:10.1145/365024.365304 
 



269 
 

 

Bickmore, T. & Cassell, J. (2005). Social Dialogue with Embodied Conversational 
Agents. Advances in natural multimodal dialogue systems, 23-54. Springer. 
 

Bickmore, T.W. (2003). Relational Agents: Effecting Change through Human-
Computer Relationships. 
 

Bickmore, T.W. & Picard, R.W. (2005). Establishing and maintaining long-term 
human-computer relationships. ACM Transactions on Computer-Human 
Interaction (TOCHI), 12(2), 293-327. ACM. 
 

Billings, R.S. & Wroten, S.P. (1978). Use of path analysis in 
industrial/organizational psychology: Criticisms and suggestions. Journal of 
Applied Psychology, 63(6), 677 - 688. Retrieved from 
http://ezproxy.library.arizona.edu/login?url=http://search.ebscohost.com/log
in.aspx?direct=true&db=pdh&AN=apl-63-6-677&site=ehost-live 
 

Blankenship, V., Hnat, S.M., Hess, T.G. & Brown, D.R. (1984). Reciprocal 
interaction and similarity of personality attributes. Journal of Social and 
Personal Relationships, 1(4), 415. Sage Publications. 
 

Blascovich, J., Tomaka, J. & others. (1991). Measures of self-esteem. Measures of 
personality and social psychological attitudes, 1, 115-160. 
 

Bochner, S. & Insko, C.A. (1966). Communicator discrepancy, source credibility, 
and opinion change. Journal of Personality and Social Psychology, 4(6), 614-
621. Elsevier. 
 

Bond Jr, C.F. & DePaulo, B.M. (2008). Individual differences in judging 
deception: Accuracy and bias. Psychological Bulletin, 134(4), 477. American 
Psychological Association. 
 

Bond, C.F. & DePaulo, B.M. (2006). Accuracy of deception judgments. 
Personality and Social Psychology Review, 10(3), 214. Sage Publications. 
 

Bornstein, R.F., Leone, D.R. & Galley, D.J. (1987). The generalizability of 
subliminal mere exposure effects: Influence of stimuli perceived without 
awareness on social behavior. Journal of Personality and Social Psychology, 
53(6), 1070. American Psychological Association. 
 

Boster, F.J. & Mongeau, P. (1984). Fear-arousing persuasive messages. 
Communication yearbook, 8, 330-375. Sage Beverly Hills, CA. 
 



270 
 

 

Bowers, J.W. (1963). Language intensity, social introversion, and attitude 
change. Communications Monographs, 30(4), 345-352. Taylor & Francis. 
 

Brennan, L. & Binney, W. (2010). Fear, guilt, and shame appeals in social 
marketing. Journal of Business Research, 63(2), 140-146. Elsevier. 
 

Briñol, P. & Petty, R.E. (2005). Individual Differences in Attitude Change. The 
handbook of attitudes. 
 

Briñol, P. & Petty, R.E. (2009). Chapter 2 Persuasion: Insights from the Self-
Validation Hypothesis, 41, 69 - 118. Academic Press. doi:10.1016/S0065-
2601(08)00402-4 
 

Britt, T.W., Millard, M.R., Sundareswaran, P.T. & Moore, D.W. (2009). 
Personality Variables Predict Strength-Related Attitude Dimensions Across 
Objects. Journal of personality, 77(3), 859-882. Wiley Online Library. 
 

Brock, T.C. (1965). Communicator-recipient similarity and decision change. 
Journal of Personality and Social Psychology, 1(6), 650. American 
Psychological Association. 
 

Buller, D.B. & Burgoon, J.K. (1996). Interpersonal deception theory. 
Communication Theory, 6(3), 203-242. Wiley Online Library. 
 

Burger, J.M. (2009). Replicating Milgram: Would people still obey today?. 
American Psychologist, 64(1), 1. American Psychological Association. 
 

Burgoon, J.K. & Burgoon, M. (2001). Expectancy theories. Handbook of 
language and social psychology, 2, 79-101. Wiley Sussex,, England. 
 

Burgoon, J.K. & Dillman, L. (1995). Gender, immediacy, and nonverbal 
communication. Gender, power, and communication in human relationships, 
63-81. Retrieved from 
http://books.google.com/books?hl=en&lr=&id=up1SCh52NP8C&oi=fnd&pg=
PA63&dq=Gender,+immediacy+and+nonverbal+communication&ots=0-
4AtygCno&sig=sa2V9g_bxwO22aKgB3m3-WXnYIE 
http://books.google.com/books?hl=en&lr=&id=up1SCh52NP8C&oi=fnd&pg=
PA63&dq=Gender,+immediacy,+and+nonverbal+communication.&ots=0-
4zqGhxnq&sig=d2G2R6MERFF3f04zKTMOzVmSy8M 
 

Burgoon, J.K. & Dunbar, N.E. (2006). Nonverbal expressions of dominance and 
power in human relationships. The Sage Handbook of Nonverbal 
Communication. Sage, 2. 
 



271 
 

 

Burgoon, J.K., Birk, T. & Pfau, M. (1990). Nonverbal behaviors, persuasion, and 
credibility. Human communication research, 17(1), 140-169. Wiley Online 
Library. 
 

Burgoon, J.K., Bonito, J.A., Bengtsson, B., Cederberg, C., Lundeberg, M. & 
Allspach, L. (2000). Interactivity in human-computer interaction: A study of 
credibility, understanding, and influence. Computers in Human Behavior, 
16(6), 553-574. Elsevier. 
 

Burgoon, J.K., Dunbar, N.E. & Segrin, C. (2002). Nonverbal influence. The 
persuasion handbook: Developments in theory and practice, 445-473. 
 

Burgoon, M. (1989). Messages and persuasive effects. Message effects in 
communication science, 17, 129. Sage Publications, Inc. 
 

Burleson, W. & Picard, R.W. (2007). Gender-specific approaches to developing 
emotionally intelligent learning companions. Intelligent Systems, IEEE, 22(4), 
62-69. IEEE. 
 

Bushman, B.J. (1984). Perceived Symbols of Authority and Their Influence on 
Compliance. Journal of Applied Social Psychology, 14(6), 501-508. 
doi:10.1111/j.1559-1816.1984.tb02255.x 
 

Byrne, D., Griffitt, W. & Stefaniak, D. (1967). Attraction and similarity of 
personality characteristics. Journal of Personality and Social Psychology, 5(1), 
82. American Psychological Association. 
 

Byrne, D.E. (1971). The attraction paradigm (Vol. 11). Academic Pr. 
 

Caballero, M.J. & Pride, W.M. (1984). Selected Effects of Salesperson Sex and 
Attractiveness in Direct Mail Advertisements. Journal of Marketing, 48(1), pp. 
94-100. American Marketing Association. Retrieved from 
http://www.jstor.org/stable/1251315 
 

Cacioppo, J.T. & Petty, R.E. (1979). Effects of message repetition and position on 
cognitive response, recall, and persuasion. Journal of Personality and Social 
Psychology, 37(1), 97 - 109. Retrieved from 
http://ezproxy.library.arizona.edu/login?url=http://search.ebscohost.com/log
in.aspx?direct=true&db=pdh&AN=psp-37-1-97&site=ehost-live 
 

Cacioppo, J.T. & Petty, R.E. (1982). The need for cognition. Journal of 
Personality and Social Psychology, 42(1), 116-131. doi:10.1037/0022-
3514.42.1.116 
 



272 
 

 

Cacioppo, J.T., Petty, R.E. & Kao, C.F. (1984). The efficient assessment of need 
for cognition. Journal of personality assessment, 48(3), 306-307. 
 

Cacioppo, J.T., Petty, R.E. & Morris, K.J. (1983). Effects of Need for Cognition on 
Message Evaluation, Recall, and Persuasion. Journal of Personality and Social 
Psychology, 45(4), 805-818. doi:10.1037//0022-3514.45.4.805 
 

Cacioppo, J.T., Petty, R.E. & Stoltenberg, C.D. (1985). Processes of social 
influence: The elaboration likelihood model of persuasion. Advances in 
cognitive-behavioral research and therapy, 4, 215-274. 
 

Cacioppo, J.T., Petty, R.E., Feinstein, J.A. & Jarvis, W.B.G. (1996). Dispositional 
differences in cognitive motivation: The life and times of individuals varying in 
need for cognition. Psychological Bulletin, 119(2), 197. American Psychological 
Association. 
 

Carey, B. (2008). You Remind Me of Me. MIND. 
 

Carli, L.L., Ganley, R. & Pierce-Otay, A. (1991). Similarity and satisfaction in 
roommate relationships. Personality and Social Psychology Bulletin, 17(4), 
419-426. Sage Publications. 
 

Cassell, J. (2000). Embodied conversational interface agents. Communications 
of the ACM, 43(4), 70-78. ACM. 
 

Cassell, J. & Bickmore, T. (2000). External manifestations of trustworthiness in 
the interface. Communications of the ACM, 43(12), 50-56. ACM. 
 

Cassell, J. & Vilhjálmsson, H. (1999). Fully embodied conversational avatars: 
Making communicative behaviors autonomous. Autonomous Agents and 
Multi-Agent Systems, 2(1), 45-64. Springer. 
 

Cassell, J., Bickmore, T., Campbell, L., Vilhjálmsson, H. & Yan, H. (2001). 
Human conversation as a system framework: designing embodied 
conversational agents. Embodied conversational agents. MIT Press, 
Cambridge, MA. 
 

Chaiken, S. (1979). Communicator physical attractiveness and persuasion. 
Journal of Personality and Social Psychology, 37(8), 1387. American 
Psychological Association. 
 

Chaiken, S. (1980). Heuristic versus systematic information processing and the 
use of source versus message cues in persuasion. Journal of personality and 



273 
 

 

social psychology, 39(5), 752. American Psychological Association. 
 

Chaiken, S. & Eagly, A.H. (1983). Communication modality as a determinant of 
persuasion: The role of communicator salience. Journal of Personality and 
Social Psychology, 45(2), 241 - 256. Retrieved from 
http://ezproxy.library.arizona.edu/login?url=http://search.ebscohost.com/log
in.aspx?direct=true&db=pdh&AN=psp-45-2-241&site=ehost-live 
 

Chaiken, S. & Eagly, A.H. (1989). Heuristic and systematic information 
processing within and beyond the persuasion context. Unintended thought, 
212. The Guilford Press. 
 

Chaiken, S. & Maheswaran, D. (1994). Heuristic processing can bias systematic 
processing: effects of source credibility, argument ambiguity, and task 
importance on attitude judgment. Journal of personality and social 
psychology, 66(3), 460-73. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/8169760 
 

Chaiken, S. & Trope, Y. (1999). Dual-process theories in social psychology (p. 
657). Guilford Press. Retrieved from 
http://books.google.com/books?hl=en&lr=&id=5X_auIBx99EC&pgis=1 
http://books.google.com/books?hl=en&lr=&id=5X_auIBx99EC&oi=fnd&pg=
PA41&dq=The+Elaboration+Likelihood+Model:+Current+Status+and+Contr
oversies&ots=OGVX-
Q5eqc&sig=WDUj6ifwJACr0p2sy9GP9iJ0st0#v=onepage&q=The Elaboration 
Likelihood Model: Current Status and Controversies&f=false 
 

Chartrand, T.L. & Bargh, J.A. (1999). The chameleon effect: The perception-
behavior link and social interaction. Journal of personality and social 
psychology, 76(6), 893. American Psychological Association. 
 

Chen, M., Chartrand, T.L., Lee-Chai, A.Y. & Bargh, J.A. (1998). Priming primates: 
Human and otherwise. Behavioral and Brain Sciences, 21(05), 685-686. 
Cambridge Univ Press. 
 

Chen, S. & Chaiken, S. (1999). The heuristic-systematic model in its broader 
context. Dual-process theories in social psychology, 73-96. 
 

Chi, D., Costa, M., Zhao, L. & Badler, N. (2000). The EMOTE model for effort 
and shape. Proceedings of the 27th annual conference on Computer graphics 
and interactive techniques, 173-182. 
 



274 
 

 

Cialdini, R.B. (2001). Influence: Science and practice (Vol. 4). Allyn and Bacon 
Boston, MA. 
 

Cialdini, R.B., Vincent, J.E., Lewis, S.K., Catalan, J., Wheeler, D. & Darby, B.L. 
(1975). Reciprocal concessions procedure for inducing compliance: The door-
in-the-face technique. Journal of Personality and Social Psychology, 31(2), 
206-215. 
 

Clark, H.H., Schreuder, R. & Buttrick, S. (1983). Common ground at the 
understanding of demonstrative reference. Journal of Verbal Learning and 
Verbal Behavior, 22(2), 245-258. Elsevier. 
 

Clarkson, J.J., Tormala, Z.L. & Rucker, D.D. (2011). Cognitive and Affective 
Matching Effects in Persuasion. Personality and Social Psychology Bulletin, 
37(11), 1415-1427. SAGE Publications. 
 

Cleary, P.D. & Kessler, R.C. (1982). The estimation and interpretation of modifier 
effects. Journal of Health and Social Behavior, 23(2), 159-169. JSTOR. 
 

Collins, N.L. & Miller, L.C. (1994). Self-disclosure and liking: A meta-analytic 
review. Psychological Bulletin, 116(3), 457-475. American Psychological 
Association. 
 

Cooper, J., Darley, J.M. & Henderson, J.E. (1974). On the effectiveness of 
deviant- and conventional-appearing communicators: A field experiment. 
Journal of Personality and Social Psychology, 29(6), 752 - 757. Retrieved 
from 
http://ezproxy.library.arizona.edu/login?url=http://search.ebscohost.com/log
in.aspx?direct=true&db=pdh&AN=psp-29-6-752&site=ehost-live 
 

Craig, T.Y. & Blankenship, K.L. (2011). Language and Persuasion: Linguistic 
Extremity Influences Message Processing and Behavioral Intentions. Journal 
of Language and Social Psychology, 30(3), 290-310. SAGE Publications. 
 

Crowley, A.E. & Hoyer, W.D. (1994). An integrative framework for understanding 
two-sided persuasion. Journal of Consumer Research, 561-574. JSTOR. 
 

Crusco, A.H. & Wetzel, C.G. (1984). The Midas Touch. Personality and Social 
Psychology Bulletin, 10(4), 512-517. Sage Publications. 
 

Dahl, D. (2005). Practical spoken dialog systems (Vol. 26). Springer. 
 

DeBono, K.G. & Harnish, R.J. (1988). Source expertise, source attractiveness, 
and the processing of persuasive information: A functional approach. Journal 



275 
 

 

of Personality and Social Psychology, 55(4), 541. American Psychological 
Association. 
 

DeBono, K.G. & Klein, C. (1993). Source expertise and persuasion: The 
moderating role of recipient dogmatism. Personality and Social Psychology 
Bulletin, 19(2), 167-173. Sage Publications. 
 

DeBono, K.G. & Snyder, A. (1992). Repressors, sensitizers, source expertise, and 
persuasion. Social Behavior and Personality: an international journal, 20(4), 
263-272. Scientific Journal Publishers. 
 

DeBruine, L.M. (2002). Facial resemblance enhances trust. Proceedings of the 
Royal Society of London. Series B: Biological Sciences, 269(1498), 1307. The 
Royal Society. 
 

DeBruine, L.M. (2004). Facial resemblance increases the attractiveness of same-
sex faces more than other-sex faces. Proceedings of the Royal Society of 
London. Series B: Biological Sciences, 271(1552), 2085. The Royal Society. 
 

DeBruine, L.M., Jones, B.C., Little, A.C. & Perrett, D.I. (2008). Social perception 
of facial resemblance in humans. Archives of Sexual Behavior, 37(1), 64-77. 
Springer. 
 

DePaulo, B.M., Lindsay, J.J., Malone, B.E., Muhlenbruck, L., Charlton, K. & 
Cooper, H. (2003). Cues to Deception. PSYCHOLOGICAL BULLETIN, 129(1), 
74-118. 
 

Derlega, V.J. & Chaikin, A.L. (1977). Privacy and Self-Disclosure in Social 
Relationships. Journal of Social Issues, 33(3), 102-115. Blackwell Publishing 
Ltd. doi:10.1111/j.1540-4560.1977.tb01885.x 
 

Derrick, D.C. (2012). Special-Purpose, Embodied Conversational Intelligence 
with Environmental Sensors (SPECIES) Agents: Implemented in an 
Automated Interviewing Kiosk. 
 

Derrick, D.C., Jenkins, J.L. & Nunamaker Jr, J.F. (2011). Design Principles for 
Special Purpose, Embodied, Conversational Intelligence with Environmental 
Sensors (SPECIES) Agents. AIS Transactions on Human-Computer 
Interaction, 3(2), 62-81. 
 

Digman, J.M. (1990). Personality structure: Emergence of the five-factor model. 
Annual review of psychology, 41(1), 417-440. Annual Reviews 4139 El Camino 
Way, PO Box 10139, Palo Alto, CA 94303-0139, USA. 
 



276 
 

 

Dijksterhuis, A. & Bargh, J.A. (2001). The perception-behavior expressway: 
Automatic effects of social perception on social behavior. Advances in 
experimental social psychology, 33, 1-40. Elsevier. 
 

Dillard, J.P. (1994). Rethinkin the Study of Fear Appeals: An Emotional 
Perspective. Communication Theory, 4(4), 295-323. Wiley Online Library. 
 

Dillard, J.P., Hunter, J.E. & Burgoon, M. (1984). Sequential-Request Persuasive 
Strategies. Human Communication Research, 10(4), 461-488. Blackwell 
Publishing Ltd. doi:10.1111/j.1468-2958.1984.tb00028.x 
 

Duck, S.W. (1977). Study of Acquaintance. Lexington Books. 
 

Dunbar, N.E. & Burgoon, J.K. (2005). Perceptions of power and interactional 
dominance in interpersonal relationships. Journal of Social and Personal 
Relationships, 22(2), 207-233. doi:10.1177/0265407505050944 
 

Dunbar, N.E. & Burgoon, J.K. (2005). Measuring nonverbal dominance. The 
sourcebook of nonverbal measures: going beyond words, 361. 
 

Edwards, J.A. (2003). The interactive effects of processing preference and 
motivation on information processing: Causal uncertainty and the MBTI in a 
persuasion context. Journal of Research in Personality, 37(2), 89-99. Elsevier. 
 

Edwards, J.A. & Weary, G. (1998). Antecedents of causal uncertainty and 
perceived control: A prospective study. European Journal of Personality, 
12(2), 135-148. Wiley Online Library. 
 

Eisend, M. (2007). Understanding two-sided persuasion: An empirical 
assessment of theoretical approaches. Psychology and Marketing, 24(7), 615-
640. Wiley Online Library. 
 

Ekman, P. (1969). Nonverbal leakage and clues to deception. 
 

Ekman, P. & Friesen, W.V. (1974). Detecting deception from the body or face. 
Journal of Personality and Social Psychology, 29(3), 288 - 298. Retrieved 
from 
http://ezproxy.library.arizona.edu/login?url=http://search.ebscohost.com/log
in.aspx?direct=true&db=pdh&AN=psp-29-3-288&site=ehost-live 
 

Esuli, A. & Sebastiani, F. (2006). Sentiwordnet: A publicly available lexical 
resource for opinion mining. Proceedings of LREC, 6, 417-422. 
 



277 
 

 

Fabri, M., Moore, D. & Hobbs, D. (2005). Empathy and enjoyment in instant 
messaging. Proceedings of 19th British HCI Group Annual Conference 
(HCI2005), Edinburgh, UK, 4-9. 
 

Fahs, M.L. (1981). The Effects of Self-Disclosing Communication and Attitude 
Similarity on the Reduction of Interpersonal Conflict. Western Journal of 
Speech Communication: WJSC, 45(1), 38 - 50. Retrieved from 
http://ezproxy.library.arizona.edu/login?url=http://search.ebscohost.com/log
in.aspx?direct=true&db=ufh&AN=15739154&site=ehost-live 
 

Feldman, R.H.L. (1984). The influence of communicator characteristics on the 
nutrition attitudes and behavior of high school students. Journal of School 
Health, 54(4), 149-151. Wiley Online Library. 
 

Fern, E.F., Monroe, K.B. & Avila, R.A. (1986). Effectiveness of Multiple Request 
Strategies: A Synthesis of Research Results. Journal of Marketing Research, 
23(2), pp. 144-152. American Marketing Association. Retrieved from 
http://www.jstor.org/stable/3151661 
 

Fishbein, M. & Ajzen, I. (1975). Belief, attitude, intention, and behavior : an 
introduction to theory and research (p. xi, 578 p.). Reading, Mass.: Addison-
Wesley Pub. Co. 
 

Fisher, D.V. (1984). A Conceptual Analysis of Self-Disclosure. Journal for the 
Theory of Social Behaviour, 14(3), 277-296. Blackwell Publishing Ltd. 
doi:10.1111/j.1468-5914.1984.tb00498.x 
 

Fisher, D.V. (1986). Decision-Making and Self-Disclosure. Journal of Social and 
Personal Relationships, 3(3), 323-336. doi:10.1177/0265407586033005 
 

Fogg, B. (1997). Captology: the study of computers as persuasive technologies. 
CHI’97 extended abstracts on Human factors in computing systems: looking 
to the future, (March), 129. ACM. Retrieved from 
http://portal.acm.org/citation.cfm?id=1120301 
 

Fogg, B. (1998). Persuasive computers: perspectives and research directions. 
Proceedings of the SIGCHI conference on Human factors in computing 
systems, (April), 225-232. ACM Press/Addison-Wesley Publishing Co. 
Retrieved from 
http://portal.acm.org/citation.cfm?id=274644.274677&amp;type=series%EF
%BF%BD%C3%9C 
 



278 
 

 

Fogg, B.J. (2002). Persuasive technology: using computers to change what we 
think and do. Ubiquity, 2002(December), 5. ACM. 
 

Fogg, B.J. (2003). Persuasive technology: using computers to change what we 
think and do. Morgan Kaufmann Publishers. Retrieved from 
http://books.google.com/books?id=gfiYh_BHj94C 
 

Forgas, J.P. (1991). Emotion and social judgments (p. viii, 301 p.). Oxford ; New 
York: Pergamon Press. 
 

Forgas, J.P. (1992). Affect in social judgments and decisions: A multiprocess 
model. Advances in experimental social psychology, 25, 227-275. Retrieved 
from 
http://books.google.com/books?hl=en&lr=&id=z9vHEy0osBAC&oi=fnd&pg=
PA227&dq=Affect+in+social+judgments+and+decisions&ots=Peuwm8kUeE&
sig=abXEhT5Ll1Ttkeb_GYhGgl_lVUc 
 

Forgas, J.P. (1995). Mood and judgment: The affect infusion model (AIM). 
Psychological Bulletin, 117(1), 39-66. doi:10.1037/0033-2909.117.1.39 
 

Forgas, J.P. (1998). On feeling good and getting your way: Mood effects on 
negotiator cognition and bargaining strategies. Journal of personality and 
social psychology, 74(3), 565. American Psychological Association. 
 

Forgas, J.P. (2001). The Affect Infusion Model (AIM): An integrative theory of 
mood effects on cognition and judgments, 99-134. Mahwah, N.J.: L. Erlbaum 
Associates. 
 

Forgas, J.P. & George, J.M. (2001). Affective influences on judgments and 
behavior in organizations: An information processing perspective. 
Organizational Behavior and Human Decision Processes, 86(1), 3-34. 
 

Fornell, C. & Larcker, D.F. (1981). Evaluating Structural Equation Models with 
Unobservable Variables and Measurement Error. Journal of Marketing 
Research, 18(1), pp. 39-50. American Marketing Association. Retrieved from 
http://www.jstor.org/stable/3151312 
 

Francis, W.N. & University, B. (1964). A standard sample of present-day English 
for use with digital computers. Brown University. 
 

Friedman, B. (2001). Human values and the design of computer technology. 
$$Center for the Study of Language and Inf$$. 
 



279 
 

 

Gallaher, P.E. (1992). Individual differences in nonverbal behavior: Dimensions 
of style. Journal of Personality and Social Psychology, 63(1), 133-145. 
doi:10.1037/0022-3514.63.1.133 
 

Gaskin, J. & Oakley, T. (2010). BYPASSING TRUST IN ONLINE PURCHASE 
DECISIONS BY ESTABLISHING COMMON GROUND. 
 

Geers, A.L., Handley, I.M. & McLarney, A.R. (2003). Discerning the Role of 
Optimism in Persuasion: The Valence-Enhancement Hypothesis. Journal of 
Personality and Social Psychology, 85(3), 554-565. 
 

Giard, F. & Guitton, M.J. (2010). Beauty or realism: The dimensions of skin from 
cognitive sciences to computer graphics. Computers in Human Behavior. 
Elsevier. 
 

Gifford, R. (1994). A lens-mapping framework for understanding the encoding 
and decoding of interpersonal dispositions in nonverbal behavior. Journal of 
Personality and Social Psychology, 66(2), 398-412. doi:10.1037/0022-
3514.66.2.398 
 

Gladwell, M. (2005). Blink: The power of thinking without thinking. Little, 
Brown and Company. 
 

Gong, L. (2008). How social is social responses to computers? The function of the 
degree of anthropomorphism in computer representations. Computers in 
Human Behavior, 24(4), 1494-1509. doi:10.1016/j.chb.2007.05.007 
 

Goodstein, L.D. & Reinecker, V.M. (1974). Factors affecting self-disclosure: a 
review of the literature. Progress in experimental personality research, 7, 49. 
 

Gratch, J., Okhmatovskaia, A., Lamothe, F., Marsella, S., Morales, M., van der 
Werf, R. & Morency, L.P. (2006). Virtual rapport. Intelligent Virtual Agents, 
14-27. 
 

Gratch, J., Wang, N., Gerten, J., Fast, E. & Duffy, R. (2007). Creating rapport 
with virtual agents. Intelligent Virtual Agents, 125-138. 
 

Gratch, J., Wang, N., Okhmatovskaia, A., Lamothe, F., Morales, M., van der Werf, 
R. & Morency, L.P. (2007). Can virtual humans be more engaging than real 
ones? Human-Computer Interaction. HCI Intelligent Multimodal Interaction 
Environments, 286-297. Springer. 
 

Green, M.C., Kass, S., Carrey, J., Herzig, B., Feeney, R. & Sabini, J. (2008). 
Transportation across media: Repeated exposure to print and film. Media 



280 
 

 

Psychology, 11(4), 512-539. Taylor & Francis. 
 

Greene, K., Derlega, V.J. & Mathews, A. (2006). Self-disclosure in personal 
relationships. The Cambridge handbook of personal relationships, 409-427. 
Cambridge University Press Cambridge,, UK. 
 

Grolleman, J., van Dijk, B., Nijholt, A. & van Emst, A. (2006). Break the habit! 
Designing an e-therapy intervention using a virtual coach in aid of smoking 
cessation. Persuasive Technology, 133-141. Springer. 
 

Groom, V., Nass, C., Chen, T., Nielsen, A., Scarborough, J.K. & Robles, E. (2009). 
Evaluating the effects of behavioral realism in embodied agents. International 
Journal of Human-Computer Studies, 67(10), 842-849. Elsevier. 
doi:10.1016/j.ijhcs.2009.07.001 
 

Guadagno, R.E., Blascovich, J., Bailenson, J.N. & Mccall, C. (2007). Virtual 
Humans and Persuasion: The Effects of Agency and Behavioral Realism. 
Media Psychology, 10(1), 1-22. Routledge. 
 

Haas, C. & Wearden, S.T. (2003). E-credibility: building common ground in web 
environments. World Wide Web Internet And Web Information Systems, 3(1-
2), 169-184. 
 

Haddock, G., Maio, G.R., Arnold, K. & Huskinson, T. (2008). Should persuasion 
be affective or cognitive? The moderating effects of need for affect and need for 
cognition. Personality and Social Psychology Bulletin, 34(6), 769. Sage 
Publications. 
 

Hall, J.A. (1980). Voice tone and persuasion. Journal of Personality and Social 
Psychology, 38(6), 924 - 934. Retrieved from 
http://ezproxy.library.arizona.edu/login?url=http://search.ebscohost.com/log
in.aspx?direct=true&db=pdh&AN=psp-38-6-924&site=ehost-live 
 

Halperin, K., Snyder, C., Shenkel, R.J. & Houston, B.K. (1976). Effects of source 
status and message favorability on acceptance of personality feedback. Journal 
of Applied Psychology, 61(1), 85. American Psychological Association. 
 

Hamilton, M.A., Hunter, J.E. & Burgoon, M. (1990). AN EMPIRICAL TEST OF 
AN AXIOMATIC MODEL OF THE RELATIONSHIP BETWEEN LANGUAGE 
INTENSITY AND PERSUASION. Journal of Language and Social 
Psychology, 9(4), 235-255. Sage Publications. 
 

Hartmann, B., Mancini, M. & Pelachaud, C. (2006). Implementing expressive 
gesture synthesis for embodied conversational agents. gesture in human-



281 
 

 

Computer Interaction and Simulation, 188-199. Springer. 
 

Hass, R.G. & Linder, D.E. (1972). Counterargument availability and the effects of 
message structure on persuasion. Journal of Personality and Social 
Psychology, 23(2), 219. American Psychological Association. 
 

Hastie, R. & Park, B. (1986). The relationship between memory and judgment 
depends on whether the judgment task is memory-based or on-line. 
Psychological Review, 93(3), 258. American Psychological Association. 
 

Haugtvedt, C.P., Petty, R.E. & Cacioppo, J.T. (1992). Need for cognition and 
advertising: Understanding the role of personality variables in consumer 
behavior. Journal of Consumer Psychology, 1(3), 239-260. Elsevier. 
 

Haugtvedt, C.P., Petty, R.E., Cacioppo, J.T. & Steidley, T. (1988). Personality and 
ad effectiveness: Exploring the utility of need for cognition. Advances in 
consumer research, 15(1), 209-212. 
 

Heider, F. (1982). The psychology of interpersonal relations. Lawrence Erlbaum. 
 

Hendrick, C. (1990). The Nature of Rapport. Psychological Inquiry, 1(4), 312-
315. doi:10.1207/s15327965pli0104_9 
 

Hendrick, C. & Borden, R. (1970). Effects of extraneous fear arousal and birth 
order on attitude change. Psychonomic Science, 18, 225-226. 
 

Hendrick, C. & Shaffer, D. (1970). Effects of arousal and credibility on learning 
and persuasion. Psychonomic Science, 20, 241-243. 
 

Henley, N. (1977). Body politics: power, sex, and nonverbal communication. 
Prentice Hall. 
 

Henley, N.M. (1977). Body politics: Power, sex, and nonverbal communication 
(p. 214). Englewood Cliffs, N.J: Prentice-Hall Englewood Cliffs, NJ. Retrieved 
from http://www.slac.stanford.edu/spires/find/books?irn=95273 
 

Herron, T.L. (1996). The persuasion effects of time pressure and source expertise 
in an audit setting: An elaboration likelihood application. 
 

Hewgill, M.A. & Miller, G.R. (1965). Source credibility and response to fear-
arousing communications. Taylor & Francis. 
 



282 
 

 

Holtgraves, T., Ross, S., Weywadt, C. & Han, T. (2007). Perceiving artificial social 
agents. Computers in human behavior, 23(5), 2163-2174. Elsevier. 
 

Holzwarth, M., Janiszewski, C. & Neumann, M.M. (2006). The influence of 
avatars on online consumer shopping behavior. Journal of Marketing, 70(4), 
19-36. Am Marketing Assoc. 
 

Hopkins, T. (1982). How to master the art of selling. Champion Pr. 
 

Hovland, C.I. & Mandell, W. (1952). An experimental comparison of conclusion-
drawing by the communicator and by the audience. Journal of Abnormal and 
Social Psychology, 47(3), 581-588. Elsevier. 
 

Hovland, C.I. & Weiss, W. (1951). The influence of source credibility on 
communication effectiveness. Public opinion quarterly, 15(4), 635. AAPOR. 
 

Huang, L., Morency, L.P. & Gratch, J. (2011). Virtual Rapport 2.0. Intelligent 
Virtual Agents, 68-79. 
 

Huberty, C.J. & Morris, J.D. (1989). Multivariate analysis versus multiple 
univariate analyses. Psychological Bulletin, 105(2), 302 - 308. Retrieved from 
http://ezproxy.library.arizona.edu/login?url=http://search.ebscohost.com/log
in.aspx?direct=true&db=pdh&AN=bul-105-2-302&site=ehost-live 
 

Hunt, H.K. (1972). Source effects, message effects, and general effects in 
counteradvertising. Proceedings of the Third Annual Conference, M. 
Venkatesan, ed. College Park, Md.: Association for Consumer Research, 370-
81. 
 

Huskinson, T.L.H. & Haddock, G. (2004). Individual differences in attitude 
structure: Variance in the chronic reliance on affective and cognitive 
information. Journal of Experimental Social Psychology, 40(1), 82-90. 
Elsevier. 
 

Ickes, W., Holloway, R., Stinson, L.L. & Hoodenpyle, T.G. (2006). Self-
monitoring in social interaction: the centrality of self-affect. Journal of 
personality, 74(3), 659-84. doi:10.1111/j.1467-6494.2006.00388.x 
 

IJsselsteijn, W., de Kort, Y., Midden, C., Eggen, B. & van den Hoven, E. (2006). 
Persuasive technology for human well-being: Setting the scene. Persuasive 
Technology, 1-5. Springer. 
 

Janssen, E., van Osch, L., Lechner, L., Candel, M. & de Vries, H. (2011). Thinking 
versus feeling: Differentiating between cognitive and affective components of 



283 
 

 

perceived cancer risk. Psychology & Health, 1-17. 
doi:10.1080/08870446.2011.580846 
 

Jarvis, W.B.G. & Petty, R.E. (1996). The Need to Evaluate. Journal of Personality 
and Social Psychology, 70(1), 172-194. Elsevier. 
 

Jin, S. & Bolebruch, J. (2009). Avatar-based advertising in Second Life: The role 
of presence and attractiveness of virtual spokespersons. Journal of Interactive 
Advertising, 10(1), 51-60. Retrieved from http://jiad.org/download?p=124 
 

Johnson, H.H. & Izzett, R.R. (1969). Relationship between authoritarianism and 
attitude change as a function of source credibility and type of communication. 
Journal of Personality and Social Psychology, 13(4), 317-321. Elsevier. 
 

Johnson, H.H. & Scileppi, J.A. (1969). Effects of ego-involvement conditions on 
attitude change to high and low credibility communicators. Journal of 
Personality and Social Psychology, 13(1), 31-36. Elsevier. 
 

Johnson, H.H. & Steiner, I.D. (1967). Some effects of discrepancy level on 
relationships between authoritarianism and conformity. The Journal of Social 
Psychology, 73(2), 199-204. Taylor & Francis. 
 

Johnson, H.H., Torcivia, J.M. & Poprick, M.A. (1968). Effects of source credibility 
on the relationship between authoritarianism and attitude change. Journal of 
Personality and Social Psychology, 9(2), 179-183. Elsevier. 
 

Johnston, A.C. & Warkentin, M. (2010). Fear Appeals and Information Security 
Behaviors: An Empirical Study. Management Information Systems Quarterly, 
34(3), 549-566. 
 

Johnston, L. & Coolen, P. (1995). A dual processing approach to stereotype 
change. Personality and Social Psychology Bulletin, 21(7), 660-673. Sage 
Publications. 
 

Jones, L.W., Sinclair, R.C. & Courneya, K.S. (2003). The Effects of Source 
Credibility and Message Framing on Exercise Intentions, Behaviors, and 
Attitudes: An Integration of the Elaboration Likelihood Model and Prospect 
Theory. Journal of Applied Social Psychology, 33(1), 179-196. Wiley Online 
Library. 
 

Joseph, W.B. (1977). Effect of communicator physical attractiveness and 
expertness on opinion change and information processing. 
 



284 
 

 

Jourard, S.M. (1971). The transparent self. Van Nostrand Reinhold. 
 

Juslin, P.N. & Laukka, P. (2003). Communication of emotions in vocal 
expression and music performance: Different channels, same code?. 
Psychological Bulletin, 129(5), 770 - 814. Retrieved from 
http://ezproxy.library.arizona.edu/login?url=http://search.ebscohost.com/log
in.aspx?direct=true&db=pdh&AN=bul-129-5-770&site=ehost-live 
 

Kahle, L.R. & Homer, P.M. (1985). Physical Attractiveness of the Celebrity 
Endorser: A Social Adaptation Perspective. Journal of Consumer Research, 
11(4), pp. 954-961. The University of Chicago Press. Retrieved from 
http://www.jstor.org/stable/2489220 
 

Kahneman, D., Knetsch, J.L. & Thaler, R.H. (1991). Anomalies: The endowment 
effect, loss aversion, and status quo bias. The Journal of Economic 
Perspectives, 5(1), 193-206. JSTOR. 
 

Kalichman, S.C. & Coley, B. (1995). Context framing to enhance HIV-antibody-
testing messages targeted to African American women. Health Psychology, 
14(3), 247. American Psychological Association. 
 

Kang, S.H. & Gratch, J. (2009). Interactants’ Most Intimate Self-disclosure in 
Interactions with Virtual Humans. Intelligent Virtual Agents, 508-510. 
 

Kang, S.H. & Gratch, J. (2010). Virtual humans elicit socially anxious 
interactants’ verbal self-disclosure. Computer Animation and Virtual Worlds, 
21(3-4), 473-482. Wiley Online Library. 
 

Kang, S.H., Gratch, J., Wang, N. & Watt, J. (2008). Agreeable people like 
agreeable virtual humans. Intelligent Virtual Agents, 253-261. 
 

Kang, S.H., Gratch, J., Wang, N. & Watt, J.H. (2008). Does the contingency of 
agents’ nonverbal feedback affect users' social anxiety? Proceedings of the 7th 
international joint conference on Autonomous agents and multiagent 
systems-Volume 1, 120-127. 
 

Kardes, F.R. (2011). Spontaneous Inference Processes in Advertising: The Effects 
of Conclusion Omission and Involvement on Persuasion. Journal of Consumer 
Research, 15(2), 225-233. 
 

Kelly, A.P. & Derek, S.C. (2007). Perceived similarity and complementarity as 
predictors of subjective person-organization fit. Journal of Occupational and 
Organizational Psychology, 80(2), 341. 
 



285 
 

 

Kelman, H.C. & Hovland, C.I. (1953). Reinstatement" of the communicator in 
delayed measurement of opinion change. Journal of Abnormal and Social 
Psychology, 48(3), 327-335. Elsevier. 
 

Khalfa, S., Isabelle, P., Jean-Pierre, B. & Manon, R. (2002). Event-related skin 
conductance responses to musical emotions in humans. Neuroscience letters, 
328(2), 145-149. Elsevier. 
 

Kim, D. & Benbasat, I. (2003). Trust-related arguments in Internet stores: A 
framework for evaluation. Journal of Electronic Commerce Research, 4(2), 
49-64. Citeseer. 
 

Kim, J., Lee, J. & Choi, D. (2003). Designing emotionally evocative homepages: 
an empirical study of the quantitative relations between design factors and 
emotional dimensions. International Journal of Human-Computer Studies, 
59(6), 899 - 940. doi:10.1016/j.ijhcs.2003.06.002 
 

King, P. & Tester, J. (1999). The landscape of persuasive technologies. 
Communications of the ACM, 42(5), 31-38. ACM. 
 

Komiak, S.Y.X., Wang, W. & Benbasat, I. (2005). Trust Building in Virtual 
Salespersons Versus in Human Salespersons: Similarities and Differences. e-
Service Journal, 3(3), 49-63. Retrieved from 
http://muse.jhu.edu/journals/eservice_journal/v003/3.3komiak.html 
http://muse.jhu.edu/journals/eservice_journal/v003/3.3komiak.pdf 
 

Koslin, B.L., Stoops, J.W. & Loh, W.D. (1967). Source characteristics and 
communication discrepancy as determinants of attitude change and 
conformity. Journal of Experimental Social Psychology, 3(3), 230-242. 
Elsevier. 
 

Kruglanski, A.W. & Webster, D.M. (1991). Group members’ reactions to opinion 
deviates and conformists at varying degrees of proximity to decision deadline 
and of environmental noise. Journal of personality and social psychology, 
61(2), 212. American Psychological Association. 
 

Kruglanski, A.W. & Webster, D.M. (1996). Motivated Closing of the 
Mind:“Seizing” and “Freezing. Psychological Review, 103(2), 263-283. 
Elsevier. 
 

Kruglanski, A.W., Thompson, E.P., Higgins, E.T., Atash, M., Pierro, A., Shah, J.Y. 
& Spiegel, S. (2000). To“ do the right thing” or to“ just do it”: Locomotion and 
assessment as distinct self-regulatory imperatives. Journal of Personality and 



286 
 

 

Social Psychology, 79(5), 793-815. American Psychological Association. 
 

Krumhuber, E. & Kappas, A. (2005). Moving smiles: The role of dynamic 
components for the perception of the genuineness of smiles. Journal of 
Nonverbal Behavior, 29(1), 3-24. Springer. 
 

Kumkale, G.T. & Albarracín, D. (2004). The Sleeper Effect in Persuasion: A Meta-
Analytic Review. Psychological Bulletin, 130(1), 143. American Psychological 
Association. 
 

LaFrance, M. (1990). The Trouble with Rapport. Psychological Inquiry, 1(4), 
318-320. doi:10.1207/s15327965pli0104_11 
 

Lakin, J.L. & Chartrand, T.L. (2003). Using nonconscious behavioral mimicry to 
create affiliation and rapport. Psychological Science, 14(4), 334. SAGE 
Publications. 
 

Lariscy, R.A.W. & Tinkham, S.F. (1999). The sleeper effect and negative political 
advertising. Journal of Advertising, 13-30. JSTOR. 
 

Latimer, A.E., Salovey, P. & Rothman, A.J. (2007). The effectiveness of gain-
framed messages for encouraging disease prevention behavior: Is all hope lost? 
Journal of Health Communication, 12(7), 645-649. Taylor & Francis. 
 

Lazarus, R.S., Speisman, J.C. & Mordkoff, A.M. (1963). The relationship between 
autonomic indicators of psychological stress: Heart rate and skin conductance. 
Psychosomatic Medicine; Psychosomatic Medicine. Lippincott Williams & 
Wilkins. 
 

Lee, E. (2008). Flattery may get computers somewhere, sometimes: The 
moderating role of output modality, computer gender, and user gender. 
International Journal of Human-Computer Studies, 66(11), 789-800. 
doi:10.1016/j.ijhcs.2008.07.009 
 

Lee, E.J. (2008). When Are Strong Arguments Stronger Than Weak Arguments? 
Communication Research, 35(5), 646. Sage Publications. 
 

Lee, E.-J. (2010). The more humanlike, the better? How speech type and users’ 
cognitive style affect social responses to computers. Computers in Human 
Behavior, 26(4), 665-672. Elsevier Ltd. doi:10.1016/j.chb.2010.01.003 
 

Lennox, R.D. & Wolfe, R.N. (1984). Revision of the self-monitoring scale. Journal 
of personality and social psychology, 46(6), 1349-64. Retrieved from 



287 
 

 

http://www.ncbi.nlm.nih.gov/pubmed/6737217 
 

Leone, C. (2006). Self-monitoring: individual differences in orientations to the 
social world. Journal of personality, 74(3), 633-57. doi:10.1111/j.1467-
6494.2006.00387.x 
 

Lessig, L. (1999). Code and other laws of cyberspace. Basic books. 
 

Lips, H.M. (1991). Women, men, and power. Mayfield Mountain View, CA. 
 

Locke, S.E., Kowaloff, H.B., Hoff, R.G., Safran, C., Popovsky, M.A., Cotton, D.J., 
Finkelstein, D.M., et al. (1992). Computer-based interview for screening blood 
donors for risk of HIV transmission. JAMA: the journal of the American 
Medical Association, 268(10), 1301-1305. Am Med Assoc. 
 

Lynn, M. & McCall, M. (2000). Gratitude and gratuity: a meta-analysis of 
research on the service-tipping relationship. Journal of Socio-Economics, 
29(2), 203 - 214. doi:10.1016/S1053-5357(00)00062-7 
 

MacDorman, K.F. & Ishiguro, H. (2006). The uncanny advantage of using 
androids in cognitive and social science research. Interaction Studies, 7(3), 
297-337. John Benjamins Publishing Company. 
 

MacDorman, K.F., Green, R.D., Ho, C.C. & Koch, C.T. (2009). Too real for 
comfort? Uncanny responses to computer generated faces. Computers in 
Human Behavior, 25(3), 695-710. Elsevier. 
 

Maddux, J.E. & Rogers, R.W. (1980). Effects of source expertness, physical 
attractiveness, and supporting arguments on persuasion: A case of brains over 
beauty. Journal of Personality and Social Psychology, 39(2), 235. American 
Psychological Association. 
 

Maio, G.R. & Esses, V.M. (2001). The need for affect: Individual differences in the 
motivation to approach or avoid emotions. Journal of Personality, 69(4), 583-
614. Wiley Online Library. 
 

Maldonado, H., Lee, J.E.R., Brave, S., Nass, C., Nakajima, H., Yamada, R., 
Iwamura, K., et al. (2005). We learn better together: enhancing elearning with 
emotional characters. Proceedings of th 2005 conference on Computer 
support for collaborative learning: learning 2005: the next 10 years!, 408-
417. 
 

Marett, K., McNab, A.L. & Harris, R.B. (2011). Social Networking Websites and 
Posting Personal Information: An Evaluation of Protection Motivation Theory. 



288 
 

 

AIS Transactions on Human-Computer Interaction, 3(3), 170-188. 
 

Mayer, N.D. & Tormala, Z.L. (2010). Think“ Versus ”Feel“ Framing Effects in 
Persuasion. Personality and Social Psychology Bulletin, 36(4), 443-454. SAGE 
Publications. 
 

Mazursky, D. & Schul, Y. (1992). Learning from the ad or relying on related 
attitudes: The moderating role of involvement. Journal of Business Research, 
25(1), 81-93. Elsevier. 
 

McCroskey, J.C. (1966). Scales for the measurement of ethos. Communication 
Monographs, 33(1), 65-72. Routledge. 
 

McCroskey, J.C. (1969). A summary of experimental research on the effects of 
evidence in persuasive communication. Quarterly Journal of Speech, 55(2), 
169-176. Taylor & Francis. 
 

McCroskey, J.C. (1970). The effects of evidence as an inhibitor of counter-
persuasion. Communications Monographs, 37(3), 188-194. Taylor & Francis. 
 

McCroskey, J.C. (1997). An introduction to rhetorical communication (7th ed.). 
Boston: Allyn and Bacon. 
 

McCroskey, J.C. & Arnold. (1967). Studies of the effects of evidence in persuasive 
communication. Speech Communication Research Laboratory, Dept. of 
Speech, Michigan State University. 
 

McCroskey, J.C. & Mehrley, R.S. (1969). The effects of disorganization and 
nonfluency on attitude change and source credibility. Communications 
Monographs, 36(1), 13-21. Taylor & Francis. 
 

McCroskey, J.C. & others. (1973). Measurement of the Credibility of Peers and 
Spouses. Annual Conference of the International Communication Association. 
 

McCroskey, J.C. & Young, T.J. (1981). Ethos and credibility: The construct and its 
measurement after three decades. Communication Studies, 32(1), 24-34. 
Taylor & Francis. 
 

McCroskey, J.C., Holdridge, W. & Toomb, J.K. (1974). An instrument for 
measuring the source credibility of basic speech communication instructors. 
Communication Education, 23(1), 26-33. Taylor & Francis. 
 



289 
 

 

McGarry, J. & Hendrick, C. (1974). Communicator credibility and persuasian. 
Memory & Cognition, 2(1), 82-86. Springer. 
 

McGinnies, E. (1973). Initial attitude, source credibility, and involvement as 
factors in persuasion. Journal of Experimental Social Psychology, 9(4), 285-
296. Elsevier. 
 

McGinnies, E. & Ward, C.D. (1980). Better liked than right. Personality and 
Social Psychology Bulletin, 6(3), 467. Sage Publications. 
 

McTear, M. (2004). Spoken Dialogue Technology: Towards the Conversational 
User Interface. Springer. Retrieved from 
http://books.google.com/books?id=0kNmwa30o5IC 
 

McTear, M.F. (2002). Spoken dialogue technology: enabling the conversational 
user interface. ACM Computing Surveys (CSUR), 34(1), 90-169. ACM. 
 

Mehrabian, A. & Wiener, M. (1966). Non-immediacy between communicator and 
object of communication in a verbal message: Application to the inference of 
attitudes. Journal of Consulting Psychology, 30(5), 420. American 
Psychological Association. 
 

Mehrley, R.S. & McCroskey, J.C. (1970). Opinionated statements and attitude 
intensity as predictors of attitude change and source credibility. 
Communications Monographs, 37(1), 47-52. Taylor & Francis. 
 

Milgram, S. (1974). Obedience to authority. New York: Harper & Row. 
 

Miller, G.R. & Baseheart, J. (1969). Source trustworthiness, opinionated 
statements, and response to persuasive communication. Communication 
Monographs, 36(1), 1-7. Routledge. 
 

Miller, G.R. & Hewgill, M.A. (1964). The effect of variations in nonfluency on 
audience ratings of source credibility. Quarterly Journal of Speech, 50(1), 36-
44. Taylor & Francis. 
 

Miller, G.R. & Hewgill, M.A. (1966). Some recent research on fear-arousing 
message appeals. Communications Monographs, 33(4), 377-391. Taylor & 
Francis. 
 

Mills, J. & Aronson, E. (1965). Opinion change as a function of the 
communicator’s attractiveness and desire to influence. Journal of Personality 
and Social Psychology, 1(2), 173. American Psychological Association. 
 



290 
 

 

Mitchell, W.J., Szerszen Sr, K.A., Lu, A.S., Schermerhorn, P.W., Scheutz, M. & 
MacDorman, K.F. (2011). A mismatch in the human realism of face and voice 
produces an uncanny valley. i-Perception, 2(1), 10-12. Pion Ltd. 
 

Moffitt, K.C. (2011). Toward Enhancing Automated Credibility Assessment: A 
Model for Question Type Classification and Tools for Linguistic Analysis. The 
University of Arizona. Retrieved from http://hdl.handle.net/10150/145456 
 

Moon, Y. (2000). Intimate exchanges: Using computers to elicit self-disclosure 
from consumers. Journal of Consumer Research, 26(4), 323-339. JSTOR. 
 

Moore, D.L., Hausknecht, D. & Thamodaran, K. (1986). Time compression, 
response opportunity, and persuasion. Journal of Consumer Research, 85-99. 
JSTOR. 
 

Mori, M. (1970). The uncanny valley. Energy, 7(4), 33-35. 
 

Mundorf, N., Westin, S. & Dholakia, N. (1993). Effects of hedonic components 
and user’s gender on the acceptance of screen-based information services. 
Behaviour & Information Technology, 12(5), 293-303. 
doi:10.1080/01449299308924393 
 

Nass, C. & Lee, K.M. (2001). Does computer-synthesized speech manifest 
personality? Experimental tests of recognition, similarity-attraction, and 
consistency-attraction. Journal of Experimental Psychology: Applied, 7(3), 
171-181. American Psychological Association. doi:10.1037//1076-898X.7.3.171 
 

Nass, C. & Moon, Y. (2000). Machines and mindlessness: Social responses to 
computers. Journal of Social Issues, 56(1), 81-103. Citeseer. 
 

Nass, C., Fogg, B. & Moon, Y. (1996). Can computers be teammates? 
International Journal of Human Computer Studies, 45(6), 669-678. London; 
San Diego: Academic Press, c1994-. 
 

Nass, C., Isbister, K. & Lee, E.J. (2000). Truth is beauty: Researching embodied 
conversational agents. Embodied conversational agents, 374-402. Citeseer. 
 

Nass, C., Moon, Y., Fogg, B., Reeves, B. & Dryer, C. (1995). Can computer 
personalities be human personalities? Conference companion on Human 
factors in computing systems, 228-229. 
 

Nass, C., Steuer, J. & Tauber, E.R. (1994). Computers are social actors. 
Proceedings of the SIGCHI conference on Human factors in computing 



291 
 

 

systems: celebrating interdependence, 72-78. 
 

Nass, C.I., Moon, Y., Morkes, J., Kim, E.Y. & Fogg, B. (1997). Computers are 
social actors: a review of current research. Human values and the design of 
computer technology, 137-162. 
 

Nelms, J.E. (2011). PREDICTING THREATS ON ELECTRONIC HEALTH 
RECORD SYSTEMS. 
 

Nielsen, J. & Shapiro, S. (2009). Coping with fear through suppression and 
avoidance of threatening information. Journal of Experimental Psychology: 
Applied, 15(3), 258. American Psychological Association. 
 

Nunamaker, J.F., Derrick, D.C., Elkins, A.C., Burgoon, J.K. & Patton, M.W. 
(2011). Embodied Conversational Agent-Based Kiosk for Automated 
Interviewing. Journal of Management Information Systems, 28(1), 17-48. ME 
Sharpe. 
 

Nunnally, J.C. (1967). Psychometric theory. Tata McGraw-Hill Education. 
 

O’Keefe, D.J. (1993). The persuasive effects of message sidedness variations: A 
cautionary note concerning Allen’s (1991) meta-analysis. Western Journal of 
Communication, 57(1), 87-97. Routledge. 
 

O’Keefe, D.J. (1997). Standpoint explicitness and persuasive effect: A meta-
analytic review of the effects of varying conclusion articulation in persuasive 
messages. Journal article by Daniel J. O’Keefe; Argumentation and 
Advocacy, 34. 
 

O’Keefe, D.J. (1998). JUSTIFICATION EXPLICITNESS AND PERSUASIVE 
EFFECT: A META-ANALYTIC REVIEW OF THE EFFECTS OF VARYING 
SUPPORT ARTICULATION IN PERSUASIVE MESSAGES. 
ARGUMENTATION AND ADVOCACY, 35, 61-75. 
 

O’Keefe, D.J. (2002). Guilt as a mechanism of persuasion. The persuasion 
handbook: Developments in theory and practice, 329-344. Sage Thousand 
Oaks, CA. 
 

O’Keefe, D.J. (2002). Persuasion: theory and research (Vol. 2). Sage 
Publications, Inc. 
 

O’Keefe, D.J. & Figge, M. (1997). A guilt-based explanation of the door-in-the-
face influence strategy. Human Communication Research, 24(1), 64-81. Wiley 



292 
 

 

Online Library. 
 

O’Keefe, D.J. & Jensen, J.D. (2007). The relative persuasiveness of gain-framed 
loss-framed messages for encouraging disease prevention behaviors: A meta-
analytic review. Journal of Health Communication, 12(7), 623-644. Taylor & 
Francis. 
 

Oinas-Kukkonen, H. & Harjumaa, M. (2009). Persuasive systems design: Key 
issues, process model, and system features. Communications of the 
Association for Information Systems, 24(1), 28. 
 

Oksenberg, L., Coleman, L. & Cannell, C.F. (1986). Interviewers’ Voices and 
Refusal Rates in Telephone Surveys. The Public Opinion Quarterly, 50(1), pp. 
97-111. Oxford University Press on behalf of the American Association for 
Public Opinion Research. Retrieved from 
http://www.jstor.org/stable/2748973 
 

Omarzu, J. (2000). A disclosure decision model: Determining how and when 
individuals will self-disclose. Personality and Social Psychology Review, 4(2), 
174-185. Sage Publications. 
 

Pandzic, I.S. & Forchheimer, R. (2002). MPEG-4 facial animation. The standard, 
implementation and applications. Chichester, England: John Wiley&Sons. 
Wiley Online Library. 
 

Pantic, M. & Rothkrantz, L.J.M. (2003). Toward an affect-sensitive multimodal 
human-computer interaction. Proceedings of the IEEE, 91(9), 1370-1390. 
doi:10.1109/JPROC.2003.817122 
 

Park, S. & Catrambone, R. (2007). Understanding the social relationship between 
humans and virtual humans. Proceedings of the 12th international conference 
on Human-computer interaction: intelligent multimodal interaction 
environments, 459-464. 
 

Patterson, M.L. (1983). Nonverbal behavior: A functional perspective. Springer. 
 

Patzer, G.L. (1983). Source credibility as a function of communicator physical 
attractiveness. Journal of Business Research, 11(2), 229-241. 
doi:10.1016/0148-2963(83)90030-9 
 

Pearce, W.B. & Brommel, B.J. (1972). Vocalic communication in persuasion. 
Quarterly Journal of Speech, 58(3), 298-306. Taylor & Francis. 
 



293 
 

 

Pearce, W.B. & Sharp, S.M. (1973). Self-Disclosing Communication. Journal of 
Communication, 23(4), 409-425. Blackwell Publishing Ltd. doi:10.1111/j.1460-
2466.1973.tb00958.x 
 

Peña, J., Hancock, J.T. & Merola, N.A. (2009). The priming effects of avatars in 
virtual settings. Communication Research, 36(6), 838. SAGE Publications. 
 

Peña, J.F. (2011). Integrating the Influence of Perceiving and Operating Avatars 
Under the Automaticity Model of Priming Effects. Communication Theory, 
21(2), 150-168. doi:10.1111/j.1468-2885.2011.01380.x 
 

Pennebaker, J.W., Francis, M.E. & Booth, R.J. (2007). Linguistic inquiry and 
word count: LIWC 2001. Austin, TX: LIWC (www. liwc. net). 
 

Perloff, R.M. (2010). The dynamics of persuasion: Communication and attitudes 
in the 21st century. Taylor & Francis. 
 

Perloff, R.M. & Brock, T.C. (1980). And thinking makes it so: Cognitive responses 
to persuasion. Persuasion: New directions in theory and research, 67-99. Sage 
Beverly Hills. 
 

Petty, R. & Wegener, D. (1999). The Elaboration Likelihood Model: Current 
Status and Controversies. Dualprocess theories in social psychology, 55(3), 41-
72. Guilford Press. 
 

Petty, R.E. & Cacioppo, J.T. (1979). Effects of forwarning of persuasive intent and 
involvement on cognitive responses and persuasion. Personality and Social 
Psychology Bulletin, 5(2), 173. Sage Publications. 
 

Petty, R.E. & Cacioppo, J.T. (1981). Issue involvement as a moderator of the 
effects on attitude of advertising content and context. Advances in consumer 
research, 8(1), 20-24. Association for Consumer Research Ann Arbor, MI. 
 

Petty, R.E. & Cacioppo, J.T. (1984). Source factors and the elaboration likelihood 
model of persuasion. Advances in Consumer Research, 11(1), 668-672. 
 

Petty, R.E. & Cacioppo, J.T. (1986). Communication and persuasion: Central 
and peripheral routes to attitude change. Springer-Verlag New York. 
 

Petty, R.E. & Cacioppo, J.T. (1986). The elaboration likelihood model of 
persuasion. Advances in experimental social psychology, 19(1), 123-205. 
 



294 
 

 

Petty, R.E. & Cacioppo, J.T. (1996). Attitudes and persuasion: Classic and 
contemporary approaches. Westview Press. 
 

Petty, R.E., Briñol, P. & Tormala, Z.L. (2002). Thought confidence as a 
determinant of persuasion: The self-validation hypothesis. Journal of 
Personality and Social Psychology, 82(5), 722. American Psychological 
Association. 
 

Petty, R.E., Cacioppo, J.T. & Goldman, R. (1981). Personal involvement as a 
determinant of argument-based persuasion. Journal of Personality and Social 
Psychology, 41(5), 847-855. Elsevier. 
 

Petty, R.E., Wegener, D.T. & others. (1998). Attitude change: Multiple roles for 
persuasion variables. The handbook of social psychology, 1(323), 320. 
 

Picard, R.W. (1995). Affective Computing. 
 

Picard, R.W., Vyzas, E. & Healey, J. (2001). Toward machine emotional 
intelligence: analysis of affective physiological state. Pattern Analysis and 
Machine Intelligence, IEEE Transactions on, 23(10), 1175-1191. 
doi:10.1109/34.954607 
 

Pornpitakpan, C. (2004). The persuasiveness of source credibility: A critical 
review of five decades’ evidence. Journal of Applied Social Psychology, 34(2), 
243-281. Wiley Online Library. 
 

Powell, F.A. & Miller, G.R. (1967). Social approval and disapproval cues in 
anxiety-arousing communications. Communications Monographs, 34(2), 152-
159. Taylor & Francis. 
 

Pratkanis, A.R., Greenwald, A.G., Leippe, M.R. & Baumgardner, M.H. (1988). In 
search of reliable persuasion effects: III. The sleeper effect is dead: Long live 
the sleeper effect. Journal of Personality and Social Psychology, 54(2), 203 - 
218. Retrieved from 
http://ezproxy.library.arizona.edu/login?url=http://search.ebscohost.com/log
in.aspx?direct=true&db=pdh&AN=psp-54-2-203&site=ehost-live 
 

Von der Pütten, A.M., Krämer, N.C., Gratch, J. & Kang, S.H. (2010). It doesn“t 
matter what you are!’ Explaining social effects of agents and avatars. 
Computers in Human Behavior, 26(6), 1641-1650. Elsevier. 
 

Qiu, L. & Benbasat, I. (2005). Online consumer trust and live help interfaces: the 
effects of text-to-speech voice and three-dimensional avatars. International 



295 
 

 

Journal of Human-Computer Interaction, 19(1), 75-94. Taylor & Francis. 
 

Qiu, L. & Benbasat, I. (2005). An investigation into the effects of Text-To-Speech 
voice and 3D avatars on the perception of presence and flow of live help in 
electronic commerce. ACM Transactions on Computer-Human Interaction 
(TOCHI), 12(4), 329-355. ACM. 
 

Qiu, L. & Benbasat, I. (2009). Evaluating anthropomorphic product 
recommendation agents: A social relationship perspective to designing 
information systems. Journal of Management Information Systems, 25(4), 
145-182. ME Sharpe. 
 

Qiu, L. & Benbasat, I. (2010). A study of demographic embodiments of product 
recommendation agents in electronic commerce. International Journal of 
Human-Computer Studies, 68(10), 669-688. Elsevier. 
doi:10.1016/j.ijhcs.2010.05.005 
 

Ratneshwar, S. & Chaiken, S. (1991). Comprehension’s role in persuasion: The 
case of its moderating effect on the persuasive impact of source cues. Journal 
of Consumer Research, 52-62. JSTOR. 
 

Reeves, B. & Nass, C. (1996). How people treat computers, television, and new 
media like real people and places. CSLI Publications and Cambridge 
university press. 
 

Reeves, B. & Nass, C. (1996). The media equation: how people treat computers, 
television, and new media. speakeasydesigns.com (p. 305). New York, New 
York, USA: Stanford, Calif.: Center for the Study of Language and Information; 
Cambridge. Retrieved from 
http://www.speakeasydesigns.com/SDSU/student/640/reeves_nass.pdf 
 

Reinhard, M.A. (2010). Need for Cognition and the process of lie detection. 
Journal of Experimental Social Psychology, 46(6), 961-971. Elsevier. 
 

Resnik, P.V. & Lammers, H.B. (1985). The influence of self-esteem on cognitive 
responses to machine-like versus human-like computer feedback. The Journal 
of Social Psychology. Heldref Publications. 
 

Reysen, S. (2005). Construction of a new scale: The Reysen likability scale. Social 
Behavior & Personality: An International Journal, 33(2), 201 - 208. Retrieved 
from 
http://ezproxy.library.arizona.edu/login?url=http://search.ebscohost.com/log
in.aspx?direct=true&db=a9h&AN=16648742&site=ehost-live 
 



296 
 

 

Rhine, R.J. & Severance, L.J. (1970). Ego-involvement, discrepancy, source 
credibility, and attitude change. Journal of Personality and Social Psychology, 
16(2), 175. American Psychological Association. 
 

Rhodes, N. & Wood, W. (1992). Self-esteem and intelligence affect 
influenceability: The mediating role of message reception. Psychological 
Bulletin, 111(1), 156. American Psychological Association. 
 

Richman, W.L., Kiesler, S., Weisband, S. & Drasgow, F. (1999). A meta-analytic 
study of social desirability distortion in computer-administered 
questionnaires, traditional questionnaires, and interviews. Journal of Applied 
Psychology, 84(5), 754 - 775. Retrieved from 
http://ezproxy.library.arizona.edu/login?url=http://search.ebscohost.com/log
in.aspx?direct=true&db=pdh&AN=apl-84-5-754&site=ehost-live 
 

van’t Riet, J. & Ruiter, R.A.C. (2011). Defensive reactions to health-promoting 
information: an overview and implications for future research. Health 
Psychology Review, 0(0), 1-33. doi:10.1080/17437199.2011.606782 
 

Rind, B. & Bordia, P. (1995). Effect of Server’s “Thank You” and Personalization 
on Restaurant Tipping. Journal of Applied Social Psychology, 25(9), 745-751. 
Wiley Online Library. 
 

Rind, B. & Bordia, P. (1996). Effect on restaurant tipping of male and female 
servers drawing a happy, smiling face on the backs of customers’ checks. 
Journal of Applied Social Psychology, 26(3), 218-225. Wiley Online Library. 
 

Rosenberg, M. (1979). Conceiving the self. Basic Books. 
 

Rosenberg-Kima, R.B., Baylor, A.L., Plant, E.A. & Doerr, C.E. (2008). Interface 
agents as social models for female students: The effects of agent visual 
presence and appearance on female students’ attitudes and beliefs. Computers 
in Human Behavior, 24(6), 2741-2756. Elsevier. 
 

Rosenfeld, L.B. (1979). Self-disclosure avoidance: Why am I afraid to tell you who 
I am. Communication Monographs, 46(1), 63. Retrieved from 
http://ezproxy.library.arizona.edu/login?url=http://search.ebscohost.com/log
in.aspx?direct=true&db=ufh&AN=9937853&site=ehost-live 
 

Rosenfeld, L.B. (2000). Overview of the ways privacy, secrecy, and disclosure are 
balanced in today’s society. Balancing the secrets of private disclosures, 3-18. 
Lawrence Erlbaum Associates. 
 



297 
 

 

Rosenfeld, L.B. & Kendrick, W.L. (1984). Choosing To Be Open: An Empirical 
Investigation of Subjective Reasons for Self-Disclosing. Western Journal of 
Speech Communication: WJSC, 48(4), 326 - 343. Retrieved from 
http://ezproxy.library.arizona.edu/login?url=http://search.ebscohost.com/log
in.aspx?direct=true&db=ufh&AN=15741322&site=ehost-live 
 

Rotello, C.M. & Heit, E. (2009). Modeling the effects of argument length and 
validity on inductive and deductive reasoning. Journal of experimental 
psychology. Learning, memory, and cognition, 35(5), 1317-30. 
doi:10.1037/a0016648 
 

Rothman, a J. & Salovey, P. (1997). Shaping perceptions to motivate healthy 
behavior: the role of message framing. Psychological bulletin, 121(1), 3-19. 
Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/9000890 
 

Rothman, A.J., Bartels, R.D., Wlaschin, J. & Salovey, P. (2006). The Strategic Use 
of Gain-and Loss-Framed Messages to Promote Healthy Behavior: How Theory 
Can Inform Practice. Journal of Communication, 56, S202-S220. Wiley Online 
Library. 
 

Russell, J.A. (2003). Core affect and the psychological construction of emotion. 
Psychological review, 110(1), 145-172. 
 

Sawyer, A.G. & Howard, D.J. (1991). Effects of omitting conclusions in 
advertisements to involved and uninvolved audiences. Journal of Marketing 
Research, 28(4), 467-474. JSTOR. Retrieved from 
http://www.jstor.org/stable/3172786 
 

Schulman, D. & Bickmore, T. (2009). Persuading users through counseling 
dialogue with a conversational agent. Proceedings of the 4th International 
Conference on Persuasive Technology - Persuasive ’09, 1-8. New York, New 
York, USA: ACM Press. doi:10.1145/1541948.1541983 
 

Sebastian, R. & Bristow, D. (2008). Formal or Informal? The Impact of Style of 
Dress and Forms of Address on Business Students’ Perceptions of Professors. 
Journal of Education for Business, 83(4), 196-201. 
doi:10.3200/JOEB.83.4.196-201 
 

Sereno, K.K. & Hawkins, G.J. (1967). The effects of variations in speakers’ 
nonfluency upon audience ratings of attitude toward the speech topic and 
speakers' credibility. Communications Monographs, 34(1), 58-64. Taylor & 
Francis. 
 



298 
 

 

Shafir, E. (1995). Compatibility in cognition and decision. Psychology of 
Learning and Motivation, 32, 247-274. Elsevier. 
 

Sharma, A. (1999). Does the salesperson like customers? A conceptual and 
empirical examination of the persuasive effect of perceptions of the 
salesperson’s affect toward customers. Psychology & Marketing. John Wiley & 
Sons. 
 

Sharp, H. & McClung, T. (1966). Effects of organization on the speaker’s ethos. 
Communication Monographs, 33(2), 182-183. Routledge. 
 

Slater, M.D. & Rouner, D. (1996). How Message Evaluation and Source Attributes 
May Influence Credibility Assessment and Belief Change. Journalism and 
Mass Communication Quarterly, 73(4), 974-91. 
 

Smart, J.A. (n.d.). The Conversational Interface: Our Next Great Leap Forward 
(aka Conversational User Interface, Linguistic UI, Natural UI, Spoken Dialog 
System, etc.). Retrieved from http://www.accelerationwatch.com/lui.html 
 

Smith, R.G. (1951). An experimental study of the effects of speech organization 
upon attitudes of college students∗. Communications Monographs, 18(4), 292-
301. Taylor & Francis. 
 

Snyder, M. (1979). Self-monitoring processes. Advances in experimental social 
psychology, 12, 85-128. 
 

Snyder, M. (1987). Public appearances, private realities: The psychology of self-
monitoring. WH Freeman New York. Retrieved from 
http://www.getcited.org/pub/102528699 
 

Sopory, P. & Dillard, J.P. (2002). Figurative language and persuasion. The 
persuasion handbook: Developments in theory and practice, 354-374. Sage. 
 

Sopory, P. & Dillard, J.P. (2002). The Persuasive Effects of Metaphor: A Meta-
Analysis. Human Communication Research, 28(3), 382-419. Wiley Online 
Library. 
 

Sparks, J.R. & Areni, C.S. (2008). Style versus substance: Multiple roles of 
language power in persuasion. Journal of Applied Social Psychology, 38(1), 
37-60. Wiley Online Library. 
 

Sproull, L., Subramani, M., Kiesler, S., Walker, J.H. & Waters, K. (1996). When 
the interface is a face. Human-Computer Interaction, 11(2), 97-124. L. 



299 
 

 

Erlbaum Associates Inc. 
 

Sternthal, B., Phillips, L.W. & Dholakia, R. (1978). The persuasive effect of scarce 
credibility: a situational analysis. Public Opinion Quarterly, 42(3), 285-314. 
AAPOR. 
 

Stoltenberg, C.D. & Davis, C.S. (1988). Career and study skills information: Who 
says what can alter message processing. Journal of social and clinical 
psychology, 6(1), 38-52. Guilford Publications. 
 

Structured Programming for Linguistic Cue Extraction (SPLICE). (n.d.). 
Retrieved from http://splice.cmi.arizona.edu/ 
 

Svennevig, J. (1999). Getting acquainted in conversation: a study of initial 
interactions (Vol. 64). John Benjamins Publishing Company. 
 

Tam, K.Y. & Ho, S.Y. (2005). Web Personalization as a Persuasion Strategy: An 
Elaboration Likelihood Model Perspective. Information Systems Research, 
16(3), 271-291. doi:10.1287/isre.1050.0058 
 

Tepper, P., Kopp, S. & Cassell, J. (2004). Content in context: Generating 
language and iconic gesture without a gestionary. Proceedings of the 
Workshop on Balanced Perception and Action in ECAs at Automous Agents 
and Multiagent Systems (AAMAS). 
 

Thistlethwaite, D.L., De Haan, H. & Kamenetzky, J. (1955). The effects 
of’directive“ and’non-directive” communication procedures on attitudes. The 
Journal of Abnormal and Social Psychology, 51(1), 107-113. American 
Psychological Association. 
 

Thompson, E. (1960). An experimental investigation of the relative effectiveness 
of organizational structure in oral communication. Southern Journal of 
Communication, 26(1), 59-69. Taylor & Francis. 
 

Thompson, R. & Haddock, G. (2011). Sometimes stories sell: When are narrative 
appeals most likely to work? European Journal of Social Psychology. Wiley 
Online Library. 
 

Tickle-Degnen, L. & Rosenthal, R. (1990). The Nature of Rapport and Its 
Nonverbal Correlates. Psychological Inquiry, 1(4), pp. 285-293. Taylor & 
Francis, Ltd. Retrieved from http://www.jstor.org/stable/1449345 
 

Tinwell, A., Grimshaw, M. & Abdel-Nabi, D. (2011). Effect of emotion and 
articulation of speech on the uncanny valley in virtual characters. Affective 



300 
 

 

Computing and Intelligent Interaction, 557-566. Springer. 
 

Tormala, Z.L. & Petty, R.E. (2001). On-line versus memory-based processing: 
The role of “need to evaluate” in person perception. Personality and Social 
Psychology Bulletin, 27(12), 1599. Sage Publications. 
 

Tseng, S. & Fogg, B. (1999). Credibility and computing technology. 
Communications of the ACM, 42(5), 39-44. ACM. 
 

Uleman, J.S. (1989). Unintended thought (p. 481). Guilford Press. Retrieved from 
http://books.google.com/books?hl=en&lr=&id=HT6ddclz6EAC&pgis=1 
http://books.google.com/books?hl=en&lr=&id=HT6ddclz6EAC&oi=fnd&pg=
PA212&dq=Heuristic+and+systematic+information+processing+within+and+
beyond+the+persuasion+context&ots=dbaXGUpavg&sig=0GMQ-
LYoL7I_d99N5E7OAwI54ds#v=onepage&q=Heuristic and systematic 
information processing within and beyond the persuasion context&f=false 
 

Van der Vaart, W., Ongena, Y., Hoogendoorn, A. & Dijkstra, W. (2006). Do 
Interviewers’ Voice Characteristics Influence Cooperation Rates In Telephone 
Surveys? International Journal of Public Opinion Research, 18(4), 488-499. 
WAPOR. 
 

Vaughn, L.A. & Weary, G. (2003). Causal uncertainty and correction of 
judgments. Journal of Experimental Social Psychology, 39(5), 516-524. 
Elsevier. 
 

Vidrine, J.I., Simmons, V.N. & Brandon, T.H. (2007). Construction of Smoking-
Relevant Risk Perceptions Among College Students: The Influence of Need for 
Cognition and Message Content1. Journal of Applied Social Psychology, 37(1), 
91-114. Wiley Online Library. 
 

Vugt, H.C.V., Bailenson, J.N., Hoorn, J.F. & Konijn, E.A. (2010). Effects of facial 
similarity on user responses to embodied agents. ACM Transactions on 
Computer-Human Interaction (TOCHI), 17(2), 7. ACM. 
 

Weary, G. & Edwards, J.A. (1994). Individual Differences in Causal Uncertainty. 
Journal of Personality and Social Psychology, 67(2), 308-318. Elsevier. 
 

Weary, G., Jacobson, J.A., Edwards, J.A. & Tobin, S.J. (2001). Chronic and 
temporarily activated causal uncertainty beliefs and stereotype usage. Journal 
of Personality and Social Psychology, 81(2), 206. American Psychological 
Association. 
 



301 
 

 

Webster, D.M. & Kruglanski, A.W. (1994). Individual differences in need for 
cognitive closure. Journal of Personality and social Psychology, 67(6), 1049. 
American Psychological Association. 
 

Weick, K.E., Gilfillan, D.P. & Keith, T.A. (1973). The effect of composer credibility 
on orchestra performance. Sociometry, 435-462. JSTOR. 
 

Weisband, S. & Kiesler, S. (1996). Self disclosure on computer forms: meta-
analysis and implications. Proceedings of the SIGCHI conference on Human 
factors in computing systems: common ground, 3-10. 
 

Weisbuch, M., Mackie, D.M. & Garcia-Marques, T. (2003). Prior source exposure 
and persuasion: Further evidence for misattributional processes. Personality 
and Social Psychology Bulletin, 29(6), 691. Sage Publications. 
 

Whissell, C., Fournier, M., Pelland, R., Weir, D. & Makarec, K. (1986). A 
dictionary of affect in language: IV. Reliability, validity, and applications. 
Perceptual and Motor Skills, 62(3), 875-888. Ammons Scientific. 
 

White, F.A., Charles, M.A. & Nelson, J.K. (2008). The role of persuasive 
arguments in changing affirmative action attitudes and expressed behavior in 
higher education. The Journal of applied psychology, 93(6), 1271-86. 
doi:10.1037/a0012553 
 

Whitehead Jr., J.L. (1968). FACTORS OF SOURCE CREDIBILITY. Quarterly 
Journal of Speech, 54(1), 59. Retrieved from 
http://ezproxy.library.arizona.edu/login?url=http://search.ebscohost.com/log
in.aspx?direct=true&db=ufh&AN=9302175&site=ehost-live 
 

Wiener, M. & Mehrabian, A. (1968). Language within language: Immediacy, a 
channel in verbal communication. New York: Irvington Pub. Retrieved from 
http://catalog.hathitrust.org/Record/000384743 
 

Williams-Piehota, P., Schneider, T.R., Pizarro, J., Mowad, L. & Salovey, P. 
(2003). Matching health messages to information-processing styles: Need for 
cognition and mammography utilization. Health Communication, 15(4), 375-
392. Taylor & Francis. 
 

Witte, K. (1992). Putting the fear back into fear appeals: The extended parallel 
process model. Communication monographs, 59(4), 329-349. 
 

Witte, K. (1994). Fear control and danger control: A test of the extended parallel 
process model (EPPM). Communications Monographs, 61(2), 113-134. Taylor 



302 
 

 

& Francis. 
 

Witte, K. & Allen, M. (2000). A meta-analysis of fear appeals: Implications for 
effective public health campaigns. Health Education & Behavior, 27(5), 591-
615. Sage Publications. 
 

Witte, K. & Morrison, K. (2000). Examining the influence of trait 
anxiety/repression-sensitization on individuals’ reactions to fear appeals. 
Western Journal of Communication (includes Communication Reports), 
64(1), 1-27. Taylor & Francis. 
 

Witte, K., Meyer, G. & Martell, D. (2001). Effective health risk messages: A step-
by-step guide. Sage Publications, Inc. 
 

Yee, N., Bailenson, J.N. & Rickertsen, K. (2007). A meta-analysis of the impact of 
the inclusion and realism of human-like faces on user experiences in 
interfaces. Proceedings of the SIGCHI conference on Human factors in 
computing systems, 1-10. 
 

Yoo, K.H. & Gretzel, U. (2011). Creating More Credible and Persuasive 
Recommender Systems: The Influence of Source Characteristics on 
Recommender System Evaluations. Recommender Systems Handbook, 455-
477. Springer. 
 

Yoon, K., Kim, C.H. & Kim, M.S. (1998). A cross-cultural comparison of the 
effects of source credibility on attitudes and behavioral intentions. Mass 
Communication and Society, 1(3-4), 153-173. Taylor & Francis. 
 

Zhang, P. & Li, N. (2005). The importance of affective quality. Communications 
of the ACM, 48(9), 105-108. ACM. 
 

Zhou, L., Burgoon, J.K., Zhang, D. & Nunamaker, J.F. (2004). Language 
dominance in interpersonal deception in computer-mediated communication. 
Computers in Human Behavior, 20(3), 381-402. 
 

 
 


