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Sending an Avatar to Do a
Human’s Job: Compliance with
Authority Persists Despite the
Uncanny Valley

Abstract

Just as physical appearance affects social influence in human communication, it may
also affect the processing of advice conveyed through avatars, computer-animated
characters, and other human-like interfaces. Although the most persuasive com-
puter interfaces are often the most human-like, they have been predicted to incur
the greatest risk of falling into the uncanny valley, the loss of empathy attributed to
characters that appear eerily human. Previous studies compared interfaces on the
left side of the uncanny valley, namely, those with low human likeness. To examine
interfaces with higher human realism, a between-groups factorial experiment was
conducted through the internet with 426 midwestern U.S. undergraduates. This
experiment presented a hypothetical ethical dilemma followed by the advice of an
authority figure. The authority was manipulated in three ways: depiction (digitally
recorded or computer animated), motion quality (smooth or jerky), and advice (dis-
close or refrain from disclosing sensitive information). Of these, only the advice
changed opinion about the ethical dilemma, even though the animated depiction
was significantly eerier than the human depiction. These results indicate that compli-
ance with an authority persists even when using an uncannily realistic computer-
animated double.

| Introduction

Both human—computer and human-human interaction can be mediated
by human-like computer interfaces, including avatars (virtual representations of
humans) and embodied conversational agents (Ahn, Fox, & Bailenson, 2012;
Bailenson & Blascovich, 2004; Cassell, Sullivan, Prevost, & Churchill, 2000).
Besides enabling communication with computers and people, human-like inter-
faces can also influence our social behavior (Beck, 2012; Yee, Bailenson,
Urbanek, Chang, & Merget, 2007). The degree to which human-like interfaces
influence behavior may depend on presentational factors like appearance
(Baylor, 2009), and the most realistic human representations may be the most
persuasive (Bailenson & Yee, 2005; Blascovich et al., 2002).

Human-like interfaces influence human behavior in economics (Bélisle &
Bodur, 2010; Keeling, McGoldrick, & Beatty, 2010; Oullier & Basso, 2010;
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Wood, Solomon, & Englis, 2005), the military (Wark &
Lambert, 2007), and healthcare (Bickmore, Gruber, &
Picard, 2005), among other fields. In all these examples,
presentational factors supporting the credibility of a
human source likewise support the credibility of a com-
puter-animated double. Human-like interfaces help or
replace humans in interventions for conditions such as
social anxiety and autism spectrum disorder (Kandalaft,
Didehbani, Krawczyk, Allen, & Chapman, 2013; Kang
& Gratch, 2010). The efficacy of these virtual interven-
tions relies on the extent to which the human-like
representations persuade users to behave in ways
deemed socially desirable by their designers. Given that
the enterprise of modifying social behavior has already
been challenged on ethical grounds (e.g., for those
diagnosed with autism or Asperger’s syndrome, Ortega,
2009), virtual interventions introduce additional ethical
issues.

Persuasive communication involving realistic human-
like interfaces may be affected in unknown ways by the
underlying technology (Patel et al., 2014). This presents
two ethical concerns: First, manipulating presentational
factors to mislead audiences may be unethical, especially
should it cause them to act against their own interests
(MacDorman, Coram, Ho, & Patel, 2010). Second,
ignoring the effects of presentational factors may be
unethical if it renews stereotypes or promotes one
group’s values over the values of other groups (Brey,
1999; Pace, Houssian, & McArthur, 2009). The poten-
tial for misuse increases with the ease of creating realistic
animations and distributing them widely. Consequently,
the purpose of this research is to identify the mechanisms
affecting the processing of persuasive messages from re-
alistic virtual humans.

Previous experimentally controlled comparisons tend
to use interfaces that are less human-like, such as text-
based conversation partners and stylized or cartoonish
human characters (e.g., Galanxhi & Nah, 2007; Holz-
warth, Janiszewski, & Neumann, 2006; Khan & Sut-
cliffe, 2014). Results of these comparisons show both
the benefits and drawbacks of realism. For example,
although nonmoving characters that appear human are
perceived as more credible than those that appear
abstract, abstract avatars elicit greater self-disclosure than

their human controllers (Bailenson, Yee, Merget, &
Schroeder, 2006; Nowak & Rauh, 2008). Computer
characters can be more persuasive than a real person
while being perceived as less credible (Burgoon et al.,
2000). Abstract-looking characters can be perceived as
more credible and more socially attractive than some-
what human-looking characters (Nowak, 2004 ). Com-
parisons using realistic human characters are rarer and
typically had either conflicting results or methodological
limitations: conflicts between subjective and objective
measures (Raijj et al., 2007), uncontrolled visual differen-
ces between the human and the virtual double (Kang &
Watt, 2013; MacDorman et al., 2010), a focus on real-
time interactivity instead of photorealism (Kang &
Gratch, 2010), or the exclusion from comparison of a
human reference (McDonnell, Breidt, & Biilthoft,
2012). To address limitations in previous research, this
study directly compared a human character with a pho-
torealistic double.

Higher levels of human realism usually require more
complex three-dimensional computer models and
greater texture detail (Cheetham, Suter, & Jancke,
2014; MacDorman, Green, Ho, & Koch, 2009). How-
ever, when the human-like interface is delivered through
a computer network, network bandwidth serves as a
practical constraint for both model complexity and tex-
ture detail. Problems with delivery as well as with model-
ing, texturing, lighting, and animation can cause a mis-
match in the level of realism among a character’s
different features and movements. A character that looks
human but violates our expectations of how a real person
should look or behave is predicted to cause aversion
identified with the uncanny valley (MacDorman & Ishi-
guro, 2006). The resulting violations of the observers’
expectations may render the character eerie or less liked
(Hodgins, Jorg, O’Sullivan, Park, & Mabhler, 2010;
MacDorman, Green, et al., 2009; Mitchell, Szerszen,
etal., 2011). Mori (1970,/2012), who proposed the
concept, compares the character with a corpse or the
undead. Further complicating matters, the effects of
these presentational factors is mediated by whether
observers believe the character is acting autonomously or
is controlled by a person (Guadagno, Swinth, & Blasco-
vich, 2011; MacDorman et al., 2005). In the latter case,
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it is unknown whether a realistic representation of an
identifiable person would be more or less persuasive than
the actual person.

Another presentational factor with potential effects
on persuasive communication is the quality of the char-
acter’s motion (Ehrlich, Schiano, & Sheridan, 2000;
Weyers, Mithlberger, Hefele, & Pauli, 20006). Like the
level of detail, motion quality is limited by the reliabil-
ity of the network. Delays can cause jerky motion in fa-
cial expressions and other gestures. Although jerky
motion attracts attention, its effect on behavior is
mediated by the observer’s traits (MacDorman et al.,
2010; MacDorman & Entezari, 2015; Patel et al.,
2014).

In this paper, two competing mechanisms are pro-
posed to explain differences in persuasiveness between a
virtual human and a recording of the real human on
which it is modeled. These mechanisms are derived
from theories of the uncanny valley: One mechanism
predicts that the uncanny valley decreases persuasive-
ness (e.g., through outgroup derogation, MacDorman,
Coram, et al., 2010; MacDorman, Green, et al., 2009;
MacDorman & Ishiguro, 2006; Mitchell, Ho, et al.,
2011), and the other mechanism predicts that it
increases persuasiveness (e.g., through increased mes-
sage-relevant attention, Cheetham et al., 2014; Moore,
2012; Patel et al., 2014). The corresponding predic-
tions were tested in the experiment presented here. Its
results indicate that, although a computer-animated
representation seems eerier and less human than a video
recording, computer animation does not decrease the
representation’s persuasiveness—at least when the
representation is presented as an authority. Compli-
ance, which was operationalized as stated agreement,
was high for both the recorded and the animated
representations.

Besides addressing a knowledge gap in computer-
mediated communication, the experiment’s results raise
ethical concerns about identity misuse and social influ-
ence in virtual environments. A person’s virtual double,
created regardless of the source’s knowledge or consent,
could be used to manipulate the behavior of others with
the same effectiveness as the original. These results are
interpreted further in the Discussion and Conclusion

sections, and subsequent research and applications are
suggested.

2 Background

Both physical and virtual representations of
humans vary on three main dimensions of realism:
behavior, form, and interactivity (Bailenson et al.,
2006). Within this three-dimensional space, an example
of a virtual representation with high behavioral realism,
high form realism, and no interactivity is a recorded
video of human actors. Such a recording can serve as a
direct reference for a second kind of virtual representa-
tion: a computer animation. Because these two represen-
tations resemble television programming, the most rele-
vant literature involves persuasion in advertising and
other forms of mass communication. Common factors
in this domain are the source, message, channel, receiver,
and destination (McGuire, 2001).

This study focuses on the first factor, the source. Tra-
ditionally, sources are perceived on three main traits:
power, credibility, and attractiveness (McGuire, 2001).
We accentuate these three traits to make a recording and
a matching animation persuasive. Applying the threshold
model of social influence in virtual environments, both a
recorded person and matching animation are assumed to
exert at least some social influence (Blascovich et al.,
2002). Persuasiveness is increased by making expertise
salient (Wilson & Sherrell, 1993) and through appropri-
ate attire (Bassett, Staton-Spicer, & Whitehead, 1979;
Shao, Baker, & Wagner, 2004).

A source’s persuasiveness can be increased indirectly
by manipulating the message (Pornpitakpan, 2004 ). For
an already credible source like the one devised for this
study, two key manipulations are early self-identification
and the presentation of strong arguments (Bohner,
Ruder, & Erb, 2002; Homer & Kahle, 1990; Mills &
Harvey, 1972). In this study, through these manipula-
tions of both the source and message, the recording of a
person and that person’s computer-animated double are
assumed to be persuasive. Differences in persuasiveness
between these two human representations, then, may
depend on how receivers interpret differences in visual
depiction.
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2.1 Responses to Uncanny
Representations

Research on the uncanny valley has covered varia-
tions on the same basic claim: Nonhuman features in
more realistic human characters are disproportionately
unsettling as compared with less realistic characters
(MacDorman, Green, et al., 2009; Mitchell, Szerszen,
etal., 2011; Mori, 1970,/2012; Seyama & Nagayama,
2007). Characters in the uncanny valley most commonly
elicit fear, anxiety, shock, and disgust (Ho, MacDorman,
& Pramono, 2008). The cause of the uncanny valley is
largely unknown, and its status as a distinct phenomenon
has been disputed (Bartneck, Kanda, Ishiguro, &
Hagita, 2007; Burleigh, Schoenherr, & Lacroix, 2013;
Cheetham, Suter, & Jancke, 2014; Tinwell, Grimshaw,
& Williams, 2011). Moreover, a consensus has not been
reached on what causes the associated negative feelings.
Some explanations of uncanny valley responses are
grounded more in perception, whereas other explana-
tions are grounded more in cognition (MacDorman,
Green, et al., 2009). Two perceptual explanations for
the uncanny valley are self-preservation and tension aris-
ing from features belonging to different kinds of entities
(MacDorman, Green, et al., 2009; Moore, 2012); two
cognitive explanations are uncanny characters serving as
reminders of personal mortality and as a source of cogni-
tive dissonance (MacDorman & Entezari, 2015; Mac-
Dorman & Ishiguro, 2006; MacDorman, Vasudevan, &
Ho, 2009; Tondu & Bardou, 2011). Applying these
explanations to realistic computer-mediated human rep-
resentations produces two seemingly opposing interpre-
tations.

One interpretation is that, owing to the visual and
interpersonal nature of the medium, flaws in these rep-
resentations are expected to affect perceptions of the
message source (Chaiken & Eagly, 1983; Pfau, 1990;
Reeves & Nass, 1996; Reeves & Voelker, 1993; Sundar
& Nass, 2000). Uncanny characters are less identifiably
human, less attractive, and less relatable (Ho & Mac-
Dorman, 2010; MacDorman, Green, et al., 2009).
Generally, unattractive and unrelatable sources are less
persuasive (Chaiken, 1979; MacKie, Gastardo-Conaco,
& Skelly, 1992; McGarty, Haslam, Hutchinson, &

Turner, 1994). If an uncanny representation resembles
a conspecific with a contagious illness, likely responses
include fear and disgust to motivate avoidance of a
potential source of pathogens (Curtis, Aunger, &
Rabie, 2004; Fessler & Navarrete, 2005; Ho et al.,
2008; MacDorman, Green, et al., 2009; MacDorman
& Ishiguro, 2006; Moosa & Ud-Dean, 2010).
Aversive responses are measured indirectly through
self-reported increases in eeriness and decreases in
warmth, and they are stronger in people with high
sensitivity to disgusting stimuli (MacDorman &
Entezari, 2015).

Another mechanism by which uncanny representa-
tions may cause aversion is as reminders of death’s inevi-
tability (MacDorman & Ishiguro, 2006). Even when
presented indirectly or subliminally, such reminders
evoke negative evaluation and treatment of outgroups
(Arndt, Greenberg, Pyszczynski, & Solomon, 1997;
Arndt, Vess, Cox, Goldenberg, & Lagle, 2009; Rose-
nblatt, Greenberg, Solomon, Pyszczynski, & Lyon,
1989). Susceptibility to these effects may be increased by
disgust sensitivity and existential anxiety (Goldenberg
etal., 2001).

An alternative interpretation predicts a positive
effect of uncanny responses on message processing.
Uncanny representations may fail to fit into people’s
existing conceptual order (Douglas, 1966; MacDorman
& Entezari, 2015; MacDorman, Vasudevan, et al.,
2009). However, the uncertainty created by such
incoherent representations could increase overall
motivation to seek new information, even when it
contradicts current attitudes (Hernandez & Preston,
2013; Maheswaran & Chaiken, 1991). For a credible-
looking source delivering a credible message, this leads
to a counterintuitive proposal: Uncanny appearance
may increase compliance. A preliminary test of this
claim using recorded videos of a human actor indicated
that jerky motion in fact increased agreement with a
recommendation—and without hindering source credi-
bility (Patel et al., 2014). Based on these competing
proposals, the following hypotheses represent predic-
tions about the perception of the speaker (Hypotheses
1-3) and the result of the persuasive appeal (Hypotheses
4-6).
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2.2 Competing Effects on Source
Assessment

Hypothesis 1 addresses the direct effect of depic-
tion on credibility:

H1. By decreasing similarity to the message recipient,
a message source appears less credible as a computer

animation than as a video recording.

Hypothesis 2 addresses the direct effect of motion
quality on credibility:

H2. By decreasing similarity to the message recipient,
a message source appears less credible when moving
jerkily than when moving naturally.

Hypothesis 3 addresses the effect of eeriness on credi-
bility, where eeriness results from pairing a human-like
character with nonhuman motion. Following dual-pro-
cess models of attitude formation, eeriness could
increase the motivation to process persuasive messages
(Chaiken, 1980; Maheswaran & Chaiken, 1991; Petty &
Cacioppo, 1986). This interpretation sets up Hypothesis
3A.

H3A: Given credible arguments, a source with a
human-like appearance is more credible when it is

moving jerkily and less credible when it is moving
fluidly.

However, through ingroup preference or disgust-
related aversion, eeriness could inhibit persuasion and
compliance. This alternative explanation based on self-
preservation sets up Hypothesis 3B.

H3B: Given credible arguments, a source with a
human-like appearance is less credible when it is

moving jerkily and more credible when it is moving
fluidly.

2.3 Influence of Uncanny Message
Sources on Compliance

Given possible changes to source credibility,
what is the impact on the source’s persuasiveness?
Aligning with H1 and H2 are Hypotheses 4 and 5 (H4
and H5):

H4. By decreasing similarity to the message recipient,
a message source is less persuasive when computer
animated than when videotaped.

H5. By decreasing similarity to the message recipient,
a message source is less persuasive when moving
jerkily than when moving fluidly.

If jerky motion in a computer-animated character
increases elaboration, persuasive arguments may be proc-
essed more centrally. However, if the same jerky motion
elicits repulsion, the computer-animated source may be
less persuasive. Hypotheses 6A and 6B follow, respec-
tively, from H3A and H3B:

HG6A. A computer-animated human message source is
more persuasive when moving jerkily than when
moving fluidly.

H6B. A computer-animated human message source is
less persuasive when moving jerkily than when mov-
ing fluidly.

3 Method

Ethical dilemmas, which present a problem with a
pair of mutually exclusive decisions, stimulate critical
thinking. Spurring deep consideration of a decision’s
consequences makes ethical dilemmas ideal for training
professionals. For example, MedEthEx, a computer-
based learning tool, uses cases in medical ethics to assess
the critical thinking and communication skills of physi-
cians (Fleetwood et al., 2000). Dilemmas also uncover
everyday intuitions about ethical behavior, a focus of ex-
perimental philosophy.

In a given dilemma, details can shift the majority
response. For example, the mere inclusion of computer-
animated humans increases the proportion of conse-
quentialist (vs. deontological) decisions (Patil, Cogoni,
Zangrando, Chittaro, & Silani, 2014). A persuasive
speaker can sweeten one of the choices in a dilemma,
even when both arise from accepted principles.

This study adapted a previously tested hypothetical di-
lemma in medical ethics (MacDorman et al., 2010; Patel
etal., 2014). In this dilemma, a patient reveals some in-
formation about her sexual history that could harm her
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marriage and finances. Through a turn-based conversa-
tion, the patient asks her physician, played by the
study participant, to withhold this information from
her husband. However, the husband is also one of the
physician’s patients, and his health may be harmed

by the withheld information. The husband has a
scheduled routine examination with the physician the
next day. Before this examination occurs, the physician
must make several interrelated decisions about the
dilemma.

3.1 Participant Characteristics and
Sampling

The study’s participants were current undergradu-
ate students, age 18 or older, from the campuses of a
public university system in the midwestern United
States. The sample was drawn randomly from a list of
students’ university-sponsored email addresses. Recruit-
ment used electronic mail containing a hyperlink to the
experiment’s website. The recruitment message indi-
cated that the study was about making judgments in
social situations. Participation was unpaid and voluntary,
and it took place at a time and location chosen by each
participant. For this experiment 45,000 undergraduate
students were invited with a response rate of 0.94%.
Recruitment ended after all treatment groups had at least
20 completed sessions (Simmons, Nelson, & Simon-
sohn, 2011).

3.2 Research Design

The study used a factorial between-groups experi-
mental design. Eight treatment groups were created
from three 2-level factors (see Experimental Manipula-
tion).! Each participant was assigned randomly to one of
the treatment groups by the website.

1. Additional groups were used to check for the effects of pretest
sensitization: The first group was the traditional pretest—treatment—
posttest group; the second group had no pretest measurement; the
third group had no treatment; and the fourth group had neither a pre-
test measurement nor a treatment (Solomon, 1949). Pretest x Treat-
ment had no significant effect on Disclosure.

3.3 Procedure

In making a decision about the ethical dilemma,
the participant was asked to use personal judgment
instead of knowledge of the law. The participant took
the role of a family physician treating a young married
couple, Paul and Kelly Gordon. The experiment began
with a telephone conversation with Kelly. The conversa-
tion went through seven exchanges. In each exchange
the participant selected one of four responses to con-
tinue the call. Kelly’s statements were phrased so as
to follow logically from any of the preceding responses.
During the call, Kelly admitted to contracting genital
herpes from an extramarital affair. Kelly asked the partici-
pant as physician to withhold this information from Paul
so that she can tell him herself. This request exposes a di-
lemma between two principles of medicine: doctor—
patient confidentiality and avoidance of harm.

After the conversation with Kelly, participants made
decisions related to Kelly’s request (see Decisions about
the Case). These decisions comprised the pretest meas-
urements. Next, a one-minute video was presented in
which Dr. Richard Clark, an expert in medical ethics
from a nearby university, gave a monologue on the case.”
The monologue was delivered in an emphatic yet profes-
sionally restrained tone. After Dr. Clark’s advice, partici-
pants assessed Dr. Clark on several personality traits (see
Attitudes about the Speaker). The experiment concluded
with measurements of predicted covariates (see Media-
ting Processes and Individual Differences). Among the
covariates, participants were asked to make their deci-
sions about the case again. These comprised the posttest
measurements.

3.4 Experimental Manipulation

Dr. Clark’s monologue varied on three independ-
ent factors: depiction, motion quality, and advice. First,
Dr. Clark was depicted either as a person, using a digi-
tally recorded video of an actor, or as an avatar, using a
computer model of the same actor (see Figure 1). The
model was constructed and animated by hand using

2. Although a real university was named, both the adviser’s name
and departmental affiliation were fictional.
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Figure 1. Two depictions are shown of a fictional expert to test the effect of representation on deci-

sions about a hypothetical dilemma. Photographs and video recordings of an actor in an office (a)

were modeled and animated to produce a virtual counterpart (b). The goal was to limit uncontrolled

effects on credibility by aligning the two depictions on overall appearance and nonverbal behavior.

Autodesk Maya with the recording as a reference and
without the use of markers or automated tracking tools.
Care was taken to match clothing, camera angle, and
degree of eye contact, all of which influence credibility
(Chen, Minson, Schone, & Heinrichs, 2013; McCain,
Chilberg, & Wakshlag, 1977; O’Neal & Lapitsky,
1991). In both depictions Dr. Clark wore eyeglasses and
a dark business suit with a dark red tie. The actor was
recorded in an office building while looking slightly
downward at the camera.

Second, motion quality was manipulated by adding
jerky movement using a temporal blur eftect, which
blends one or more preceding frames with the current
one. The effect was applied to single frames separated by
intervals varying between 0.33 s and 3 s. (To avoid mis-
interpretation of Dr. Clark’s message, the audio was not
manipulated.) Using Adobe After Effects, the temporal

blur was applied in the same frames across all four videos.

Third, Dr. Clark gave one of two possible recommenda-
tions about the case: a go condition advocating disclo-
sure to the husband (i.e., rejection of the wife’s request)
and a no-go condition advocating remaining quiet (i.c.,
acceptance of the wife’s request). Although not related
to a research hypothesis, the advice manipulation was
included to permit measuring acquiescence bias and
regression to the mean. The go advice was reused from a
previous study (Patel et al., 2014 ). Both the go advice
and no-go advice are reproduced in Appendix A.

3.5 Dependent Variables and
Covariates

Each answer was indicated by placing a mark on a
visual analogue scale (i.e., a slider control with opposing
anchors and no preset value). This representation per-
mits an arbitrary level of precision, which offers stronger
support for the assumption of interval-level measure-
ment (Funke & Reips, 2012; Reips & Funke, 2008). In
this study the number of points was set to 256.

3.5.1 Attitudes about the Speaker. Participants
responded to six measures about Dr. Clark, rating his
appearance on three scales and rating his credibility on
another three scales. Assessments of appearance were
attractiveness, eeriness, and humanness, and assessments
of credibility were trustworthiness, competence, and
goodwill (Ho & MacDorman, 2010; McCroskey &
Teven, 1999).

3.5.2 Mediating Processes and Individual
Differences. Seven measures were presented as distrac-
tors and as measurements of potentially relevant individ-
ual differences. The first set of covariate measurements
followed Dr. Clark’s advice and preceded the posttest
items:

* A manipulation check for participants in the experi-
mental groups: How did Dr. Clark look? (Perceived
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Form Humanness: completely nonhuman to com-
pletely human); How did Dr. Clark move? (Per-
ceived Motion Smoothness: jerkily to smoothly);
How did Dr. Clark’s voice sound? (Perceived Voice
Humanness: completely nonhuman to completely
human; this item was included to obscure the theme
of the experimental manipulations)

* An 18-item assessment of an individual’s need for
cognition (Cacioppo, Petty, & Feng Kao, 1984). An
example is “I would prefer complex to simple prob-
lems.” If someone’s need for cognition is high, his
or her decision about the case may depend more on
the message’s arguments than on the speaker’s
uncanniness (Petty, Cacioppo, & Schumann, 1983).

* A 25-item assessment of an individual’s sensitivity to
sources of disgust (Haidt, McCauley, & Rozin,
1994; Olatunji et al., 2007). An example is “It
would bother me tremendously to touch a dead
body.” High sensitivity to disgust may predict high
sensitivity to the speaker’s uncanniness.

* A 13-item assessment of an individual’s level of exis-
tential anxiety (Weems, Costa, Dehon, & Berman,
2004). An example is “I often think about death,
and this causes me anxiety.” Those with high anxiety
are especially sensitive to the induction of negative
moods (Larsen & Ketelaar, 1991).

The following measurements were presented after the
posttest questions:

* A 5-item multiple-choice test measuring the reten-
tion of details about the scenario and message,
which was assumed to indicate the relative priority
of central decision-making processes (Appendix B).
The items test retention objectively, which avoids
the risk of self-presentation bias when using subjec-
tive measures (e.g., Schemer, Matthes, & Wirth,
2008).

 Additional self-reported demographic data: year of
birth, race, education, religiosity (self-perceived
affiliation and frequency of church attendance), pro-
ficiency in English communication (American
Council on the Teaching of Foreign Languages,
2012), and a five-item self-assessed measures of fa-
miliarity with specific personal computing tasks and

frequency of playing video games (using five-point
scales; Appendix B).

e A 25-item word-completion task to measure the
accessibility of death-related topics (Greenberg,
Pyszczynski, Solomon, Simon, & Breus, 1994). An

which could be “dead” or a

word unrelated to death, such as “deer.” Viewing

example is DE _ _|
the image of an android has been shown to increase
the frequency of word completions involving death-
related topics (MacDorman & Ishiguro, 2006). This
task was given last to minimize suspicion of'its con-
nection to the previous items.

3.5.3 Decisions about the Case. The pretest
and posttest observations shared an ad-hoc six-item
index of possible decisions about the case, indicating rel-
ative favor between the two patients: Will you postpone
tomorrow’s appointment with Paul until Kelly is ready?
It Paul has genital herpes, will you tell him that Kelly is a
likely source? When you see Paul, will you tell him that
you are testing him for genital herpes? When you see
Paul, will you ask him about Kelly’s sexual history? When
you see Paul, will you tell him about his exposure to gen-
ital herpes? When you see Paul, will you tell him that
Kelly has genital herpes?

4 Results
4.1 Participation

The number of participants completing the final
variable measurements was 426 (64% female). Of these,
252 participants completed all four primary parts: pretest
observations, treatment, posttest observations, and mea-
surement of covariates. With these criteria each group
had between 20 and 43 participants. The median com-
pletion time was 24 minutes.

4.2 Recruitment Period and Baseline
Demographics

The experiment was conducted in the second half
of 2013. Participants were predominantly white
(n = 346; 81%), raised in the United States (# = 402;
94%), partway through their undergraduate studies
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Table I. Descriptive Statistics for and Correlations Among Key Particibant Covariates

Correlations
Variable M (SD) Alpha Gend Cogn Anxi Disg
Gender .64 —
Need tor Cognition .34 (0.30) .90 —.14*
Existential Anxiety —.17(0.32) .79 .08 —.19***
Disgust Sensitivity —.02(0.32) .88 +.33%** —. 31 *** +.07
Mortality Salience .32 (0.17) — —.10 —.09 Jde** .01

NOTES. Owing to dropouts and skipped items, Ns range from 326 to 450. Alpha = Cronbach’s ao; Correla-
tions = Pearson’s 7; for Gender, 0 = male, 1 = female; * p < .05, ** p < .01, and *** p < .001, all after Bonfer-

roni correction.

(Mdn = 3 years of postsecondary education), and nei-
ther technically inclined nor serious gamers: computer
skill Mdn = —.38, IQR = [—.5, —.13]; gaming serious-
ness Mdn = —.88, IQR = [—1, —.38]; both

ranges = [—1, 1]. Participants’ ages ranged from 18 to
69 years: Mdn = 22, IQR = [20, 26].

4.3 Statistics and Data Analysis

Ranged response values were scaled to [—1, 1].
Test statistics were interpreted with a significance thresh-
old of o = .05. Tests of multivariate models used the F
value of Pillai’s trace (Field, 2013). Effect sizes for statis-
tically significant manipulations were calculated using
partial n? (ng) and interpreted according to the follow-
ing thresholds: small = .01, medium = .06, and
large = .14 (Cohen, 1973, 1988).

Immediately after Kelly Gordon’s story, participants

were somewhat against disclosure, Pretest Decision
M= —.25,8SD = 47. Support for disclosure was greater

among men than women: men M = —.08, SD = .52;
women M = —.31, §D = 43; Welch’s #(191.70) =
—3.96, p < .001.

To check the salience of the visual manipulations,
Depiction and Motion Quality, a two-way ANOVA with
interaction was conducted on the single-item measures,
Perceived Form Humanness and Perceived Motion
Smoothness. Depiction had a large effect on Perceived
Form Humanness: F(1, 353) = 295.71, p < .001,
ng = .46. Relative to the recording, the animation was

closer to completely nonbhuman than to completely human:
animation M = —.32, SE = .04; recording M = .54,
SE = .03. Depiction also had a large effect on Perceived
Motion Smoothness: F(1,353) = 70.10, p < .001,
ng = .17. Relative to the recording, the animation was
closer to jerkily than to smoothly: animation M = — .18,
SE = .04; recording M = .29, SE = .04. No effect
was found for Motion Quality on either item: Perceived
Form Humanness, F(1, 353) = .04, p = .841;
Perceived Motion Smoothness, F(1, 353) = 1.42,
p = .234. Depiction x Motion Quality had a
nonsignificant effect on Perceived Form Humanness:
K1, 353) = 3.39, p = .067. No effect was found for
Depiction x Motion Quality on Perceived Motion
Smoothness: K1, 353) = 1.50, p = .221.
Ratings of Dr. Clark showed high internal consistency:
Attractiveness o = .79, Eeriness o0 = .77, Humanness
a = .93, Competence o = .95, Trustworthiness
o = .92, and Goodwill o = .85. Overall, Dr. Clark was
perceived as moderately credible: Competence M = .55,
SD = .33; Trustworthiness M = .44, SD = .38; Good-
will M = .18, SD = .30. The internal consistency of each
theoretically motivated covariate was also high (see Table
1). Gender was added as a covariate in primary analyses
because of its importance in the literature (Guadagno,
Blascovich, Bailenson, & McCall, 2007; MacDorman
etal., 2010). Relative to men, women reported less need
for cognition and greater disgust sensitivity (Table 1).
Preliminary factor analysis of the six decision items
produced three factors. Only the first factor had more
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than one loaded item. This factor was retained to justify
the treatment of the ad-hoc scale as a single variable,
named Disclosure. The factor (Cronbach’s o = .77)
comprised four items: If Paul has genital herpes, will you
tell him that Kelly is a likely source? When you see Paul,
will you ask him about Kelly’s sexual history? When you
see Paul, will you tell him about his exposure to genital
herpes? When you see Paul, will you tell him that Kelly
has genital herpes?

To minimize Type I error inflation from multiple
comparisons, MANCOVA was performed before indi-
vidual analyses of variance and covariance (Cramer &
Bock, 1966). The result supported the main effects of
Advice and Depiction as well as the covariates of Pretest
Disclosure, Recall, Disgust Sensitivity, and Gender:
Advice, K7,212) = 20.26, p < .001; Depiction, K7,
212) = 30.52, p < .001; Pretest Disclosure, K7,

212) = 29.83, p < .001; Recall, F(7,212) = 2.23,
p = .033; Disgust Sensitivity, K7,212) = 2.18,

p = .037; Gender, K7,212) = 2.12, p = .043. No
effects were found for interactions of the independent
variables, nor for the other covariates: Fs < 1.17,

ps > .324.

4.3.1 Source Perception. The visual manipula-
tions had no measurable effects on subjective reports of
Dr. Clark’s credibility. Depiction had a nonsignificant
effect on Goodwill and no effect on Competence and
Trustworthiness: Goodwill, F(1, 350) = 3.12,

p = .078; Competence, F1,351) = 2.66, p = .104;
Trustworthiness, F(1, 347) = 1.99, p = .159. Motion
Quality had no effect on any of the three aspects of
source credibility: Fs < .96, ps > .327. Although not
relevant to the study’s hypotheses, Advice had small
effects on Goodwill and Trustworthiness and a nonsigni-
ficant effect on Competence: Goodwill, K1,
350) = 6.89, p = .009, nﬁ = .02; Trustworthiness, K1,
347) = 11.90, p < .001, ng = .03; Competence, F1,
351) = 3.07, p = .081. Dr. Clark’s credibility on all
three aspects was greater when he advocated disclosure
than when he advocated remaining quiet.

The effects on perceived human realism were clearer.
Depiction had small negative effects on Attractiveness
and Humanness and a small positive effect on Eeriness:

Attractiveness, F(1, 349) = 6.70, p = .010, ng =.02;
Humanness, K1, 350) = 290.94, p < .001, nﬁ = 45;
Eeriness, F(1, 346) = 11.22, p < .001, nf, = .03. Rela-
tive to the recording, the animation was eerier, less
attractive, and less human: Eeriness recording

M = —.34, SE = .02; animation M = —.24, SE = .02;
Attractiveness recording M = .07, SE = .02; animation
M = .00, SE = .02; Humanness recording M = .37,
SE = .03; animation M = —.43, SE = .03. Neither
Motion Quality nor Advice affected the three ratings of
realism: Motion Quality, Fs < 1.50, ps > .222; Adbvice,
Fs < 1.16, ps > .282. Depiction x Motion Quality had
a nonsignificant effect on Attractiveness: F(1, 349) =
3.43,p=.065.

To increase statistical power, an ANCOVA was con-
ducted by adding Anxiety, Need for Cognition, Recall,
Disgust Sensitivity, Mortality Salience, and Gender.
Recall was a significant predictor of Trustworthiness and
a nonsignificant predictor of Competence: Trustworthi-
ness, F(1,253) = 7.44, p = .007; Competence, K1,
252) = 3.77, p = .053. Anxiety also predicted Compe-
tence: K1,252) =4.47, p = .036. Gender was a non-
significant predictor of Goodwill: F(1,252) = 3.64,

p = .058. After accounting for the covariates, the effect
of Advice remained significant for both Goodwill and
Trustworthiness.

Gender was a significant predictor of Attractiveness:
H1,253) = 4.75, p = .030. Overall, Dr. Clark was
slightly more attractive to men than to women: men
M = .069, SE = .025; women M = .003, SE = .020.
Recall was a significant predictor of Eeriness: F(1,

253) = 6.64, p = .011. Gender and Disgust Sensitivity
were significant predictors of Humanness: Gender, K1,
253) = 5.92, p = .016; Disgust Sensitivity, F1,

253) = 10.04, p = .002. After accounting for the cova-
riates, the effects of Depiction remained significant.
Depiction x Motion Quality had small effects on Attrac-
tiveness and Humanness but no effect on Eeriness:
Attractiveness, H(1,253) = 3.97, p = .047,n} = .02;
Humanness, F(1,253) = 4.88, p = .028, né =.02;
Eeriness, F(1,253) = 0.50, p = .479.

Hence, the predicted negative effects of Depiction and
Motion Quality on source credibility (H1 and H2) were
not supported. H3 was also not supported; it asserted
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that jerky movement affected credibility more strongly in
an animated model.

4.3.2 Decisions about the Case. A three-factor
ANOVA was conducted with all two- and three-way
interactions on Disclosure: adjusted R* = .26. The main
effect of Advice was significant and large: F(1,

315) =101.49,p < .001, ng = .24. Participants
advised to inform Paul more strongly supported doing
so: Go M = .15, SE = .04; No-Go M = — .44,

SE = .04. Additionally, the analysis indicated a nonsigni-
ficant three-way interaction: K1, 315) = 3.44,

p = .064.

To increase statistical power, the next test added Pre-
test Disclosure as a covariate (Braver & Braver, 1988;
Van Breukelen, 2006). Adding Pretest Disclosure
increased the power of the overall model: adjusted
R? = .64. Pretest Disclosure was a significant predictor
of Disclosure: F(1,247) = 238.91, p < .001. After
accounting for Pretest Disclosure, the effect of Advice
remained large: F(1,247) = 238.91, p < .001,
ng = .39. No other main effects or interactions were
observed: Fs < 0.72, ps > .397. Next, a second
ANCOVA was performed by adding Anxiety, Need for
Cognition, Recall, Disgust Sensitivity, Mortality Sali-
ence, and Gender. This model was only slightly more
powerful: adjusted R* = .65. Both Recall and Disgust
Sensitivity were significant predictors of Disclosure:
Recall, K(1,220) = 4.02, p = .046; Disgust Sensitivity,
F(1,220) = 5.93, p = .016. After accounting for all
additional covariates, the positive effect of Advice
remained large: F(1,220) = 135.80, p < .001,
ng = .38. No other main effects or interactions reached
significance: Fs < 1.16, ps > .282.

5 Discussion and Conclusion

Human-like interfaces are becoming a powerful
form of persuasive technology (Fogg, 1998,2003),
improving the efficiency of information transfer; their
nonverbal gestures make messages more persuasive
(Boyle, Anderson, & Newlands, 1994; Cesario & Hig-
gins, 2008). In people, the impact of nonverbal com-
munication has been studied extensively with respect

to topics ranging from classroom learning to initial
evaluations of teachers, surgeons, and politicians
(Ambady et al., 2002; Ambady & Rosenthal, 1993;
Cook, Dufty, & Fenn, 2013; Druckman, 2003).
Increasing the overall realism of human-like interfaces
increases their persuasiveness but also the likelihood of
introducing perceptible mismatches in realism. Mis-
matched realism has been found to elicit an eerie feel-
ing identified with the uncanny valley (MacDorman,
Green, et al., 2009; Mitchell, Szerszen, et al., 2011;
Seyama & Nagayama, 2007). However, the effect of
mismatched realism on persuasiveness is not well
understood.

The goal in this research was to identify the mecha-
nisms affecting the processing of persuasive messages
from computer representations that are uncannily
human. Relative to a digitally recorded human speaker
with high expertise, persuasiveness was predicted to
change for an uncanny computer representation. Predic-
tions were based on two competing mechanisms: (a)
The animated source’s decreased human realism casts it
into an outgroup, decreasing persuasion (MacDorman,
Coram, ct al., 2010; MacDorman, Green, et al., 2009;
MacDorman & Ishiguro, 2006; Mitchell, Ho, et al.,
2011), or (b) the source’s unusual appearance and
behavior elicit greater message-relevant attention,
increasing persuasion (Patel et al., 2014). To test these
predictions in an ethical dilemma, this study used three
2-level factors: depiction, motion quality, and advice.
Overall, the only significant treatment effect on opinion
was advice, even though the animated depiction was sig-
nificantly eerier than the digitally recorded version.
Although the results supported a basic assumption in the
study, namely, that the computer double was less human
and eerier than the recording, the predicted eftects on
source perception (H1-H3) and decisions (H4-H6)
were unsupported. Despite appearing less human, Dr.
Clark was nonetheless highly persuasive. Even after
accounting for gender, a second assumption that jerky
motion is eerier in the animated double (MacDorman
etal., 2010) was also unsupported. The pattern of results
indicates overwhelming adherence to authority within
the study’s undergraduate student population, regardless
of depiction and motion quality.
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The characteristics of this study’s population support
several explanations for the effect of advice, namely, gen-
eral acquiescence (Khan & Sutcliffe, 2014), obedience
to authority (Bartneck & Hu, 2008; Milgram, 1963; Sla-
ter et al., 20006), or outward compliance with social pres-
sure (Asch, 1956). Changes in attitude could have been
merely temporary (Cialdini, Levy, Herman, Kozlowski,
& Petty, 1976). Given the study’s social interactivity,
participants may have wanted to present a favorable self-
image (Cialdini & Goldstein, 2004 ).

Although both the go and no-go messages were writ-
ten to be comparably effective, unsystematic variation
between the two messages significantly affected Dr.
Clark’s goodwill and trustworthiness. Relative to the no-
go advice, the go advice increased both goodwill and
trustworthiness. One possible source of unsystematic
variation is Dr. Clark’s use of personal pronouns. For
example, the go advice included four second-person pro-
nouns (i.e., you and your), whereas the no-go advice
included two. Language choice has been linked with
individual differences in personality (Pennebaker, Mehl,
& Niederhoffer, 2003). In both messages, Dr. Clark’s
use of specific names and details may have conveyed a
degree of personal interest in the case and led partici-
pants to consider the speaker and message jointly.

5.1 Comparison With Related Studies

This study’s use of realistic human representation
distinguishes it from studies of automatic social behavior
toward computer agents (e.g., based on the media equa-
tion theory; Reeves & Nass, 1996). The use of a realistic
animation matched with its videotaped human reference
focuses the research on attributions of source credibility.
In other words, by using a fixed identity, interpersonal
assessments were expected to concern the represented
person, not an agent acting autonomously.

This study failed to replicate the results of two previ-
ous studies using the same ethical dilemma. The first of
these featured a female speaker and found gender differ-
ences in the main effect of depiction and in the interac-
tion of depiction and motion quality (MacDorman et al.,
2010). Men were less likely to comply with the animated
source’s request, especially when her motion was jerky.

However, the speaker in that study had low credibility
owing to her admission of extramarital relationships,
willingness to deceive her husband, and willingness to
put him at risk of contracting a sexually transmitted
infection. In addition, the computer-animated speaker
was merely similar to the recorded speaker instead of
being modeled directly from her appearance. Further-
more, the manipulation of motion quality was overt: Of
every six video frames, the last five frames were replaced
by a time-stretched copy of the first frame (MacDorman
etal., 2010).

The second study using this ethical dilemma found a
medium-sized positive effect of jerky motion on Dr.
Clark’s persuasiveness and a nonsignificant effect on
attention (Patel et al., 2014). In addition to a different
method of creating jerky motion (namely, repeating
video frames at a fixed interval), the difference in results
could have arisen from that study’s additional control of
apparent size: Participants were seated a short distance
from a high-definition television set (Patel et al., 2014).
Relative to this study, both previous studies lacked preci-
sion in measures; the studies employed scales with a
range of only five to seven discrete points per item. The
previous studies” manipulation of motion quality was
more apparent. Taken together, these studies indicate
opportunities for further research on perception of jerky
character motion and its interaction with credibility.

5.2 Threats to Validity

Three possible threats to validity in this study arise
from the experimental design. Two involve overreport-
ing and misreporting of the virtual human’s eeriness and
lack of humanness. This study’s measures were self-
reported. However, subjective effects tend to be larger
than other kinds of effects (Mitchell, Ho, et al., 2011;
Yee, Bailenson, & Rickertsen, 2007). Even when using
visual analogue scales, a general problem of validity exists
with post-hoc subjective accounts of interaction (Cassell
& Tartaro, 2007; Gardner & Martin, 2007; Slater &
Garau, 2007).

The study’s design could have introduced an order
effect. To limit suspicions of the experimental manipula-
tions, the treatment and posttreatment measurements
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were separated by two sets of measurements: ratings of
Dr. Clark and self-evaluations of need for cognition,
existential anxiety, and disgust sensitivity. These meas-
urements may have moderated the experimental effects
by affecting the relative importance of attributes being
considered (Levine, Halberstadt, & Goldstone, 1996).
Such effects would be difficult to capture with a linear
model, as would variations in the strength of association
among covariates and reported behavior. A set of revised
predictions could be tested through structural equation
modeling or multiple regressions (Baron & Kenny,
1986; James, Mulaik, & Brett, 2006), though at the
expense of theoretical simplicity.

5.3 Threats to Generalizability

Conducting the study through a website expedi-
ently increased the potential sample population, and it
permitted measurement of the compliance eftect across
different environments (i.c., message destinations).
However, this implementation also limits inferences
about personal involvement and the motivation and abil-
ity to think about the provided arguments, all of which
affect persuasion (Petty & Cacioppo, 1986; Petty,
Cacioppo, & Goldman, 1981). Typically, physicians are
paid salaries for making difficult decisions under time
constraints and in the presence of others. Participants in
this study contributed voluntarily, without a set time
limit, and without being physically present in a labora-
tory with the experimenter. Furthermore, although the
case required only minimal medical knowledge, partici-
pants were untrained in medicine. Compliance might
have been reduced had the dilemma involved those with
medical training or a nonmedical setting in which partic-
ipants are more guarded (e.g., advertising).

A limitation made prominent by the low response rate
is a potential lack of representativeness in the study’s
sample. Specifically, those who completed the study may
have felt the greatest obligation to do so; the observed
degree of compliance may simply reflect greater acquies-
cence generally and greater willingness to comply with
authority specifically. Furthermore, online polling of
undergraduate students does not ensure an accurate rep-
resentation of adults from developed countries (Henrich,

Heine, & Norenzayan, 2010). The problem of represen-
tativeness may be addressed partially by sampling work-
ers on a service like Amazon Mechanical Turk, which has
greater demographic diversity (Mason & Suri, 2011).
Assuming Mechanical Turk workers are reimbursed for
their participation, the influence of external incentives
could be evaluated. However, this approach does not
account for the possibility that people willing to take
online studies may be more receptive to an avatar’s
advice or less sensitive to the uncanny valley than other
populations owing to increased exposure to computer-
animated characters.

Other limits to the generalizability of the compliance
effect arise from the speaker’s fixed identity, the framing
of the narrative itself, and the assumption of in-study
behavior mapping to real-life behavior. It remains
unclear what the experimental manipulations would
have produced with different speakers or for different
stories. The compliance effect could simply reflect
participants’ interpretation of the ethical dilemma as a
task in a role-playing game (Williams, 2010). The
limitation of Dr. Clark’s fixed identity could be
addressed with recordings and computer animations of
several different people. The narrative limitation could
be addressed with a repeated-measures design, though
doing so increases the risk of attenuation from habitua-
tion. The mapping assumption could be tested in an
immersive virtual environment by increasing the realism
of the interactions and the immediacy of each outcome’s
risks and rewards.

5.4 Future Research and Applications

Future research in this area depends on improving
the theoretical model so that the effects of computer-
animated representation on decisions are traced more
clearly. Manipulating credibility explicitly may help
resolve differences between this study’s results and previ-
ous findings (MacDorman et al., 2010; Patel et al.,
2014). For example, Dr. Clark’s credibility could be
manipulated through membership in a relevant profes-
sional association (high credibility) or in an unrelated
group (low credibility). In a more extreme case, Dr.
Clark’s recommendation could be replaced with the
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uninformed advice of an unattractive and incompetent
bystander.

The ability to process arguments could be manipu-
lated explicitly by varying cognitive load through pri-
mary and secondary tasks (e.g., Martin, Hamilton,
McKimmie, Terry, & Martin, 2007). For example, while
attention is directed toward counting a speaker’s words
or specific phonemes, a realistic computer animation’s
eeriness can operate peripherally on the secondary task
of attitude formation. Future studies could also manipu-
late personal involvement (Petty & Cacioppo, 1979).
One way to do so is through an economic game with real
money at stake.

Another potentially informative manipulation is the
apparent size of the speaker (Reeves, Lang, Kim, &
Tatar, 1999). Life-sized avatars perceived as occupying
one’s personal space may evoke heightened responses
relative to avatars perceived as more distant. Additional
manipulations include the length of the interaction and
the degree of contingent behavior within the interaction.
The effectiveness of these manipulations could influence
copresence, which could be measured both during and
after the interaction (Kang & Watt, 2013).

To better account for individual differences in
responses to uncanny stimuli, other covariates may be
explored, including authoritarianism and religiosity
(Greenberg et al., 1990; MacDorman & Entezari,
2015). Other relevant individual differences concern the
relative influence of central and peripheral paths to atti-
tude formation. Heuristic thinkers may have been per-
suaded more easily (Petty & Wegener, 1998). However,
systematic thinking could decrease altercentric behavior
(Zhong, 2011). Instead of a unipolar measure, need for
cognition could be tested in a bipolar way by adding
intuition as an opposing anchor (Alds-Ferrer & Hiigel-
schifer, 2012; Epstein, Pacini, Denes-Raj, & Heier,
1996; Pacini & Epstein, 1999). The degree of personal
involvement could be measured with respect to the spe-
cific messages being presented (Zaichkowsky, 1994).

In summary, this study’s results suggest that it remains
easy to elicit compliance through a credible-looking
speaker with high social status, even when the speaker’s
physical appearance is degraded, and thus rendered
uncanny, by potentially uncontrolled technical prob-

lems. The source and message attributes supporting per-
suasiveness—Ilogical arguments, formal attire, a terminal
degree from a reputable university—seem to inoculate
the speaker against the uncanny valley’s negative effects
on source credibility. The compliance effect may
improve computer-mediated educational interactions,
especially if individuals can customize agents’ representa-
tions and personalities to complement their own
(Isbister & Nass, 2000). The ethical use of physicians in
digitally mediated healthcare delivery can effectively
expand healthcare delivery services without decreasing
patient compliance. Regular interaction with virtual
physicians could increase adherence to medical regimens,
especially in groups with low health literacy (Bickmore
et al., 2010; Bickmore, Pfeifer, & Paasche-Orlow,
2009). It remains necessary to ensure these virtual
healthcare providers have been given an ethically sound
level of autonomy and cultural sensitivity (Luxton,
2014).

Although virtual likenesses could promote mutually
desirable behavior, they could also benefit some parties
at the expense of others. The compliance effect demon-
strated in this study could be exploited by the advertising
industry. Despite a mixed reception, extant recordings
and new virtual likenesses of deceased professionals are
already being used in television commercials (Abcarian,
2006; Garfield, 2007; Hiltzik, 2014; James, 1998). Vir-
tual likenesses could also be used to promote unethical
behavior through psychological manipulation. If using
realistic likenesses elicits attributions of intention and
moral agency, people may be less likely to question rec-
ommendations made by autonomous virtual doubles. In
effect, they are prompted to cede their own moral
agency to the computing system posing as another
human being (Friedman & Kahn, 1992). This could
have disastrous ethical and legal consequences.

Using realistic likenesses in virtual environments also
raises ethical issues involving identity management.
Although the animations in this experiment were created
and voiced with the actor’s consent and input, such
cooperation is not needed if the subject is sufficiently
well known. Virtual likenesses of famous performers can
be animated from existing images and without the direct
involvement of the performers. Matching voices can be
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added by impersonators, or the voices may be reused or
synthesized from recorded speech. Furthermore,
although the postmortem use of one’s recorded likeness
is legally protected (Madoft, 2010), autonomous virtual
doubles may necessitate reinterpretation of relevant laws.
A person’s virtual double may be associated with ideas or
behaviors that are incompatible with the original per-
son’s lifestyle. Doing so risks harming the person’s
image, even when done posthumously (D’Rozario &
Bryant, 2013). Giving identifiable personalities to artifi-
cially intelligent agents may reveal discrepancies between
perceived and actual liability for errors, especially in criti-
cal domains like healthcare. Thus, between highly influ-
ential people and their realistic virtual doubles, the pros-
pect of bidirectional effects on credibility and liability
invites further investigation.

Acknowledgments

Lino Stephen carefully modeled and animated the Dr. Clark
character. For timely critical feedback, thanks go to Edward J.
Castronova, Jason T. Eberl, James D. Ivory, Peter H. Kahn,
Wade J. Mitchell, Selma éabanovié, Jonathan Weinberg, and
two anonymous reviewers. We also thank Jennifer K. Stewart for
voicing Kelly Gordon and Adam J. Burton for filming the refer-
ence scenes with Dr. Clark. This research was supported by a
Signature Center grant and the Research Investment Fund of
Indiana University—Purdue University Indianapolis. It was
approved by the Indiana University Institutional Review Board
(Protocol 1209009526).

References

Abcarian, R. (2006, September 23). Love it or hate it: A “Fair
Lady” in Gap’s skinny pants. Los Angeles Times. Retrieved
from http:/ /articles.latimes.com /2006 /sep/23
/entertainment/et-gap23

Ahn, S.J., Fox, J., & Bailenson, J. N. (2012). Avatars. In W. S.
Bainbridge (Ed.), Leadership in science and technology: A ref-
erence handbook (Vol. 2, pp. 695-702). Thousand Oaks, CA:
Sage.

Alés-Ferrer, C., & Hiigelschifer, S. (2012). Faith in intuition

and behavioral biases. | NN

dizadion 84(1),182-192. doi:10.1016/}.jcb0.2012.08.004

Ambady, N., LaPlante, D., Nguyen, T., Rosenthal, R., Chau-
meton, N., & Levinson, W. (2002). Surgeons’ tone of voice:
A clue to malpractice history. Sgggegy, 132(1), 5-9.
doi:10.1067 /msy.2002.124733

Ambady, N., & Rosenthal, R. (1993). Half a minute: Predict-
ing teacher evaluations from thin slices of nonverbal behavior
and physical attractiveness. _
eackelegy 04(3),431-441. doi:10.1037,/0022-
3514.64.3.431

American Council on the Teaching of Foreign Languages.
(2012). ACTEFL proficiency guidelines 2012. Alexandria, VA.
Retrieved from http://www.actfl.org /files /public/ACTFL-
ProficiencyGuidelines2012_FINAL.pdf

Arndyt, J., Greenberg, J., Pyszczynski, T., & Solomon, S.
(1997). Subliminal exposure to death-related stimuli
increases defense of the cultural worldview. |———
euee, 8(5), 379-385. doi:10.1111 /j.1467-
9280.1997.tb00429 .x

Arndt, J., Vess, M., Cox, C. R., Goldenberg, J. L., & Lagle, S.
(2009). The psychosocial effect of thoughts of personal mor-
tality on cardiac risk assessment. || N | R AR
29(2),175-181. doi:10.1177/0272989X08323300

Asch, S. E. (1956). Studies of independence and conformity: I.
A minority of one against a unanimous majority. Rckelogds
. 0(9), 1-70.
doi:10.1037,/h0093718

Bailenson, J. N., & Blascovich, J. J. (2004). Avatars. In W. S.
Bainbridge (Ed.), Encyclopedia of human—computer interac-
tion (pp. 64—68). Great Barrington, MA: Berkshire.

Bailenson, J. N., & Yee, N. (2005). Digital chameleons: Auto-
matic assimilation of nonverbal gestures in immersive virtual
environments. |G [6(10), 814-819.
doi:10.1111/j.1467-9280.2005.01619.x

Bailenson, J. N.; Yee, N., Merget, D., & Schroeder, R. (2000).
The effect of behavioral realism and form realism of real-time
avatar faces on verbal disclosure, nonverbal disclosure, emo-
tion recognition, and copresence in dyadic interaction. Pres-
ence: [ NN -, 359-
372.d0i:10.1162 /pres.15.4.359

Baron, R. M., & Kenny, D. A. (1986). The moderator-media-
tor variable distinction in social psychological research: Con-
ceptual, strategic, and statistical considerations. Jgddigdgd’
I 5:(6), 1173-1182.
doi:10.1037,/0022-3514.51.6.1173

Bartneck, C., & Hu, J. (2008). Exploring the abuse of robots.

I 9(3), 415-433. doi:10.1075/
is.9.3.04bar


http://www.mitpressjournals.org/action/showLinks?crossref=10.1177%2F0272989X08323300
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.jebo.2012.08.004
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.jebo.2012.08.004
http://www.mitpressjournals.org/action/showLinks?system=10.1162%2Fpres.15.4.359
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.64.3.431
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.64.3.431
http://www.mitpressjournals.org/action/showLinks?crossref=10.1075%2Fis.9.3.04bar
http://www.mitpressjournals.org/action/showLinks?crossref=10.1111%2Fj.1467-9280.1997.tb00429.x
http://www.mitpressjournals.org/action/showLinks?crossref=10.1111%2Fj.1467-9280.1997.tb00429.x
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2Fh0093718
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2Fh0093718
http://www.mitpressjournals.org/action/showLinks?crossref=10.1111%2Fj.1467-9280.2005.01619.x
http://www.mitpressjournals.org/action/showLinks?crossref=10.1067%2Fmsy.2002.124733
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.51.6.1173
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.51.6.1173

16 PRESENCE: VOLUME 24, NUMBER |

Bartneck, C., Kanda, T., Ishiguro, H., & Hagita, N. (2007). Is
the uncanny valley an uncanny clift? RO-MAN 2007: Pro-
ceedings of the 16th IEEE International Symposium on Robot
and Human Interactive Communication (pp. 368-373). Jeju
Island, Korea: IEEE. doi:10.1109/ROMAN.2007 4415111

Bassett, R. E., Staton-Spicer, A. Q., & Whitehead, J. L.
(1979). Effects of source attire on judgments of credibility.
I 0 3), 282-285.
doi:10.1080,/10510977909368022

Baylor, A. L. (2009). Promoting motivation with virtual agents
and avatars: Role of visual presence and appearance. Philo-
sophical Transactions of the Royal Society. NN
ces, 364(1535), 3559-3565. doi:10.1098 /rstb.2009.0148

Beck, D. (2012). Influence of avatar choice on teacher expecta-
tions and perceptions of student success. | NG
I, (1),
1-24. d0i:10.4018 /jgecms.2012010101

Bélisle, J.-F., & Bodur, H. O. (2010). Avatars as information:
Perception of consumers based on their avatars in virtual
worlds. | TG 2 3), 741-765.
doi:10.1002 /mar.20354

Bickmore, T. W., Gruber, A., & Picard, R. (2005). Establish-
ing the computer—patient working alliance in automated
health behavior change interventions. | NN
imtdsdisalided. 59(1),21-30. doi:10.1016/j.pec.2004.09.008

Bickmore, T. W., Pfeifer, L. M., Byron, D., Forsythe, S.,
Henault, L. E., Jack, B. W., ... Paasche-Orlow, M. K.
(2010). Usability of conversational agents by patients with
inadequate health literacy: Evidence from two clinical trials.
I (5(sup2), 197-210.
doi:10.1080,/10810730.2010.499991

Bickmore, T. W., Pfeifer, L. M., & Paasche-Orlow, M. K.
(2009). Using computer agents to explain medical docu-
ments to patients with low health literacy. | INEREEEEE

S 75(3), 315-320. doi:10.1016/
j.pec.2009.02.007

Blascovich, J., Loomis, J., Beall, A. C., Swinth, K. R., Hoyt, C.
L., & Bailenson, J. N. (2002). Immersive virtual environ-
ment technology as a methodological tool for social psychol-
ogy. IININININGNGGENGEEE [32), 103-124. doi:10.1207/
$15327965PL11302_01

Bohner, G., Ruder, M., & Erb, H.-P. (2002). When expertise
backfires: Contrast and assimilation effects in persuasion.
I /(4), 495-519.
doi:10.1348,/014466602321149858

Boyle, E. A, Anderson, A. H., & Newlands, A. (1994). The

effects of visibility on dialogue and performance in a cooper-

ative problem solving task. Language and Speech, 37(1),
1-20. d0i:10.1177,/002383099403700101

Braver, M. W., & Braver, S. L. (1988). Statistical treatment of
the Solomon four-group design: A meta-analytic approach.
I [04(1), 150-154. doi:10.1037,/0033-
2909.104.1.150

Brey, P. (1999). The ethics of representation and action in vir-
rual reality. | . (1 ).5 1+
doi:10.1023 /A:1010069907461

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. [ NN
Belgiay, 16(6),553-574. doi:10.1016,/S0747-
5632(00)00029-7

Burleigh, T. J., Schoenherr, J. R., & Lacroix, G. L. (2013).
Does the uncanny valley exist? An empirical test of the rela-
tionship between eeriness and the human likeness of digitally
created faces. _ 29(3),759-
771.doi:10.1016/j.chb.2012.11.021

Cacioppo, J. T., Petty, R. E., & Feng Kao, C. (1984). The effi-
cient assessment of need for cognition. | NNEGEGTGTNG
isessesiad, 48(3), 306-307. doi:10.1207/
s15327752jpa4803_13

Cassell, J., Sullivan, J., Prevost, S., & Churchill, E. F. (Eds.).
(2000). Embodied conversational agents. Cambridge, MA:
MIT Press.

Cassell, J., & Tartaro, A. (2007). Intersubjectivity in human—
agent interaction. |GG, 3(3), 391-410.
doi:10.1075 /is.8.3.05cas

Cesario, J., & Higgins, E. T. (2008). Making message recipi-
ents “feel right”: How nonverbal cues can increase persua-
sion. NN [9(5), 415-420. doi:10.1111/
j-1467-9280.2008.02102 x

Chaiken, S. (1979). Communicator physical attractiveness and
persuasion. | N
378),1387-1397.

Chaiken, S. (1980). Heuristic versus systematic information
processing and the use of source versus message cues in per-
suasion. | N ;- 5),
752-766. doi:10.1037,/0022-3514.39.5.752

Chaiken, S., & Eagly, A. H. (1983). Communication modality
as a determinant of persuasion: The role of communicator
satience. | NG /;2),
241-256.

Cheetham, M., Suter, P., & Jancke, L. (2014). Perceptual dis-

crimination difficulty and familiarity in the uncanny valley:


http://www.mitpressjournals.org/action/showLinks?crossref=10.1348%2F014466602321149858
http://www.mitpressjournals.org/action/showLinks?crossref=10.1111%2Fj.1467-9280.2008.02102.x
http://www.mitpressjournals.org/action/showLinks?crossref=10.1098%2Frstb.2009.0148
http://www.mitpressjournals.org/action/showLinks?crossref=10.1098%2Frstb.2009.0148
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0033-2909.104.1.150
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.39.5.752
http://www.mitpressjournals.org/action/showLinks?crossref=10.1002%2Fmar.20354
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2FS0747-5632%2800%2900029-7
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2FS0747-5632%2800%2900029-7
http://www.mitpressjournals.org/action/showLinks?crossref=10.1080%2F10810730.2010.499991
http://www.mitpressjournals.org/action/showLinks?crossref=10.1207%2Fs15327752jpa4803_13
http://www.mitpressjournals.org/action/showLinks?crossref=10.1207%2Fs15327752jpa4803_13
http://www.mitpressjournals.org/action/showLinks?crossref=10.1207%2FS15327965PLI1302_01
http://www.mitpressjournals.org/action/showLinks?crossref=10.1075%2Fis.8.3.05cas
http://www.mitpressjournals.org/action/showLinks?crossref=10.1080%2F10510977909368022
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.37.8.1387
http://www.mitpressjournals.org/action/showLinks?crossref=10.4018%2Fjgcms.2012010101
http://www.mitpressjournals.org/action/showLinks?crossref=10.4018%2Fjgcms.2012010101
http://www.mitpressjournals.org/action/showLinks?crossref=10.1023%2FA%3A1010069907461
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.pec.2004.09.008
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.pec.2004.09.008
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.45.2.241
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.chb.2012.11.021
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.pec.2009.02.007
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.pec.2009.02.007

Patel and MacDorman 17

More like a “happy valley.” I NEESEEEEN. >, 1219.
doi:10.3389 /fpsyg.2014.01219

Chen, F. S., Minson, J. A., Schéne, M., & Heinrichs, M.
(2013). In the eye of the beholder: Eye contact increases re-
sistance to persuasion. |G °4(11), 2254
2261.doi:10.1177,/0956797613491968

Cialdini, R. B., & Goldstein, N. J. (2004). Social influence:
Compliance and conformity. s
55,591-621. doi:10.1146 /annurev.psych.
55.090902.142015

Cialdini, R. B., Levy, A., Herman, C. P., Kozlowski, L. T., &
Petty, R. E. (1976). Elastic shifts of opinion: Determinants
of direction and durability. _
ieskalagy, 34(4), 663-672. doi:10.1037,/0022-3514.
34.4.663

Cohen, J. (1973). Eta-squared and partial eta-squared in fixed
factor ANOVA designs.

Siiegens, 33(1),107-112. doi:10.1177/
001316447303300111

Cohen, J. (1988). Statistical power analysis for the behavioral
sciences (2nd ed.). Hillsdale, NJ: Erlbaum.

Cook, S. W., Dufty, R. G., & Fenn, K. M. (2013). Consolida-
tion and transfer of learning after observing hand gesture.
N 84(6), 1863-1871. doi:10.1111/
cdev.12097

Cramer, E. M., & Bock, R. D. (1966). Multivariate analysis.
Review of Educational Research, 36(5), 604-617.
doi:10.3102,/00346543036005604

Curtis, V., Aunger, R., & Rabie, T. (2004). Evidence that dis-
gust evolved to protect from risk of disease. Proceedings of
the Royal Sociery. | NI, °!(Suppl.), S131-
$133.d0i:10.1098 /rsbl.2003.0144

Douglas, M. (1966). Purity and danger: An analysis of concepts
of pollution and taboo. London: Routledge & Paul.

D’Rozario, D., & Bryant, F. (2013). The use of dead celebrity
images in advertising and marketing—Review, ethical rec-
ommendations and cautions for practitioners. International
Journal of Marketing Studies, 52), 1-10. doi:10.5539 /
ijms.vbn2pl

Druckman, J. N. (2003). The power of television images: The
first Kennedy—Nixon debate revisited. Journal of Politics,
65(2),559-571. doi:10.1111/1468-2508.t01-1-00015

Ehrlich, S. M., Schiano, D. J., & Sheridan, K. (2000). Com-
municating facial affect: It’s not the realism, it’s the motion.
CHI 2000 Extended Abstracts on Human Factors in Comput-
ing Systems (pp. 251-252). New York: ACM. doi:10.1145/
633292.633439

Epstein, S., Pacini, R., Denes-Raj, V., & Heier, H. (1996).
Individual differences in intuitive—experiential and analytical-
rational thinking styles. —
ghology, 71(2), 390-405. doi:10.1037,/0022-3514.71.2.390

Fessler, D. M. T., & Navarrete, C. D. (2005). The effect of age
on death disgust: Challenges to terror management perspec-
tives. Evolutionary Psychology, 3, 279-296.

Field, A. (2013). Discovering statistics using IBM SPSS (4th
ed.). London: Sage.

Fleetwood, J., Vaught, W., Feldman, D., Gracely, E., Kassutto,
Z., & Novack, D. (2000). MedEthEx Online: A computer-
based learning program in medical ethics and communica-
tion skills. [ A AEEEEERE - ),
96-104. doi:10.1207,/815328015TLM1202_7

Fogg, B. J. (1998). Persuasive computers: Perspectives and
research directions. Proceedings of the SIGCHI Conference on
Human Factors in Computing Systems (pp. 225-232). Los
Angeles: ACM /Addison-Wesley. doi:10.1145/
274644.274677

Fogg, B. J. (2003). Persuasive technology: Using computers to
change what we think and do. Amsterdam: Morgan Kaut-
mann.

Friedman, B., & Kahn, P. Jr. (1992). Human agency and re-
sponsible computing: Implications for computer system
design. [ NN 7 (1), 7-14.

Funke, F., & Reips, U.-D. (2012). Why semantic differentials
in Web-based research should be made from visual analogue
scales and not from 5-point scales. jniniintbedy 24(3),
310-327.doi:10.1177 /1525822X12444061

Galanxhi, H., & Nah, F. F.-H. (2007). Deception in cyber-
space: A comparison of text-only vs. avatar-supported me-
dium. 3
65(9), 770-783. doi:10.1016 /j.ijhcs.2007.04.005

Gardner, H. J., & Martin, M. A. (2007). Analyzing ordinal
scales in studies of virtual environments: Likert or lump it!
Presence: I NN :4),
439-446. doi:10.1162 /pres.16.4.439

Garfield, B. (2007, January 22). Return of the popcorn-shilling
zombie. Advertising Age. Retrieved from http://adage.com/
article /ad-review /return-popcorn-shilling-zombie /114421 /

Goldenberg, J. L., Pyszczynski, T., Greenberg, J., Solomon,
S., Kluck, B., & Cornwell, R. (2001). I am not an animal:
Mortality salience, disgust, and the denial of human crea-
ureliness. |
130(3),427-435. doi:10.1037/0096-3445.130.3.427

Greenberg, J., Pyszczynski, T., Solomon, S., Rosenblatt, A.,
Veeder, M., Kirkland, S., & Lyon, D. (1990). Evidence for


http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.34.4.663
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.34.4.663
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2F0164-1212%2892%2990075-U
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.ijhcs.2007.04.005
http://www.mitpressjournals.org/action/showLinks?crossref=10.1207%2FS15328015TLM1202_7
http://www.mitpressjournals.org/action/showLinks?crossref=10.3389%2Ffpsyg.2014.01219
http://www.mitpressjournals.org/action/showLinks?crossref=10.1146%2Fannurev.psych.55.090902.142015
http://www.mitpressjournals.org/action/showLinks?crossref=10.1177%2F001316447303300111
http://www.mitpressjournals.org/action/showLinks?crossref=10.1177%2F001316447303300111
http://www.mitpressjournals.org/action/showLinks?crossref=10.1177%2F1525822X12444061
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.71.2.390
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.71.2.390
http://www.mitpressjournals.org/action/showLinks?crossref=10.1111%2Fcdev.12097
http://www.mitpressjournals.org/action/showLinks?system=10.1162%2Fpres.16.4.439
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0096-3445.130.3.427
http://www.mitpressjournals.org/action/showLinks?crossref=10.1098%2Frsbl.2003.0144
http://www.mitpressjournals.org/action/showLinks?crossref=10.1177%2F0956797613491968

18 PRESENCE: VOLUME 24, NUMBER |

terror management theory II: The effects of mortality sali-
ence on reactions to those who threaten or bolster the cul-
tural worldviev. | NN
58(2), 308-318. doi:10.1037,/0022-3514.58.2.308

Greenberg, J., Pyszczynski, T., Solomon, S., Simon, L., &
Breus, M. (1994). Role of consciousness and accessibility of
death-related thoughts in mortality salience effects. Louad
I G (4), 627-637.
doi:10.1037,/0022-3514.67.4.627

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. doi:10.1080,/15213260701300865

Guadagno, R. E.; Swinth, K. R.; & Blascovich, J. (2011).
Social evaluations of embodied agents and avatars.
I - G), 2350-2385.
doi:10.1016/j.chb.2011.07.017

Haidt, J., McCauley, C., & Rozin, P. (1994). Individual differ-
ences in sensitivity to disgust: A scale sampling seven
domains of disgust elicitors. _
Lekeueg, 16(5),701-713. doi:10.1016,/0191-
8869(94)90212-7

Henrich, J., Heine, S. J., & Norenzayan, A. (2010). The weird-
est people in the world? _, 33(2-
3),61-83.doi:10.1017,/50140525X0999152X

Hernandez, 1., & Preston, J. L. (2013). Disfluency disrupts the
confirmation bias. ,
49(1),178-182. doi:10.1016/j.jesp.2012.08.010

Hiltzik, M. (2014, March 4). Introducing the creepiest TV
commercial ever made. Los Angeles Times. Retrieved from
http://www .latimes.com /business /hiltzik /la-fi-mh-
creepiest-tv-commercial-20140304,0,50934 34 story

Ho, C.-C., & MacDorman, K. F. (2010). Revisiting the
uncanny valley theory: Developing and validating an
alternative to the Godspeed indices. | ENREGNEG
Belgiar, 26(6),1508-1518. doi:10.1016/j.chb.
2010.05.015

Ho, C.-C., MacDorman, K. F.; & Pramono, Z. A. D. (2008).
Human emotion and the uncanny valley: A GLM, MDS, and
ISOMAP analysis of robot video ratings. Proceedings of the
Third ACM/IEEE International Conference on Human—
Robot Interaction (pp. 169-176). New York: ACM.
doi:10.1145,/1349822.1349845

Hodgins, J., Jorg, S., O’Sullivan, C., Park, S. 1., & Mahler, M.
(2010). The saliency of anomalies in animated human char-
acters. | N  +).

22:1-14. doi:10.1145/1823738.1823740

Holzwarth, M., Janiszewski, C., & Neumann, M. M. (20006).
The influence of avatars on online consumer shopping
behavior. |GGG 704 ), 19-36. doi:10.1509/
jmkg.70.4.19

Homer, P. M., & Kahle, L. R. (1990). Source expertise,
time of source identification, and involvement in persuasion:
An elaborative processing perspective. | NNRNEREGNG
g, 19(1), 30-39. doi:10.1080,/00913367.
1990.10673178

Isbister, K., & Nass, C. (2000). Consistency of personality in
interactive characters: Verbal cues, non-verbal cues, and user
characteristics. | NN
Studizs, 53(2),251-267. doi:10.1006/1jhc.2000.0368

James, C. (1998, May 14). Critic’s notebook: Raising the dead
for guest appearances. The New York Times. Retrieved from
http://www.nytimes.com/1998 /05 /14 /arts /critic-s-
notebook-raising-the-dead-for-guest-appearances.html

James, L. R., Mulaik, S. A.,; & Brett, J. M. (2006). A tale of
two methods. [ ENEEEEEE 1 2),
233-244.doi:10.1177/1094428105285144

Kandalaft, M. R., Didehbani, N., Krawczyk, D. C., Allen, T. T.,
& Chapman, S. B. (2013). Virtual reality social cognition
training for young adults with high-functioning autism.
[, £3(1),
34-44. doi:10.1007 /s10803-012-1544-6

Kang, S.-H., & Gratch, J. (2010). Virtual humans elicit socially
anxious interactants’ verbal self-disclosure. Computer Ani-
mation and Virtual Worlds, 21(3—4),473—482.
doi:10.1002 /cav.345

Kang, S.-H., & Watt, J. H. (2013). The impact of avatar real-
ism and anonymity on effective communication via mobile
devices. | NGTTTNGNGNNEEEEEEE 20 3), 1169-1181.
doi:10.1016/j.chb.2012.10.010

Keeling, K., McGoldrick, P., & Beatty, S. (2010). Avatars as
salespeople: Communication style, trust, and intentions.
. G 3), 793-800. doi:10.1016/
j.jbusres.2008.12.015

Khan, R. F., & Sutcliffe, A. (2014). Attractive agents are more
persuasive.
abissited. 30(2), 142-150. doi:10.1080/
10447318.2013.839904

Larsen, R. J., & Ketelaar, T. (1991). Personality and suscepti-
bility to positive and negative emotional states. Jdidibgd
I, ¢:(1), 132-140.
doi:10.1037,/0022-3514.61.1.132

Levine, G. M., Halberstadt, J. B., & Goldstone, R. L. (1996).
Reasoning and the weighting of attributes in attitude judg-


http://www.mitpressjournals.org/action/showLinks?crossref=10.1145%2F1823738.1823740
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.jbusres.2008.12.015
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.chb.2011.07.017
http://www.mitpressjournals.org/action/showLinks?crossref=10.1080%2F00913367.1990.10673178
http://www.mitpressjournals.org/action/showLinks?crossref=10.1080%2F00913367.1990.10673178
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.61.1.132
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.61.1.132
http://www.mitpressjournals.org/action/showLinks?crossref=10.1017%2FS0140525X0999152X
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.58.2.308
http://www.mitpressjournals.org/action/showLinks?crossref=10.1007%2Fs10803-012-1544-6
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.chb.2012.10.010
http://www.mitpressjournals.org/action/showLinks?crossref=10.1509%2Fjmkg.70.4.19
http://www.mitpressjournals.org/action/showLinks?crossref=10.1080%2F10447318.2013.839904
http://www.mitpressjournals.org/action/showLinks?crossref=10.1080%2F10447318.2013.839904
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2F0191-8869%2894%2990212-7
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2F0191-8869%2894%2990212-7
http://www.mitpressjournals.org/action/showLinks?crossref=10.1006%2Fijhc.2000.0368
http://www.mitpressjournals.org/action/showLinks?crossref=10.1006%2Fijhc.2000.0368
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.jesp.2012.08.010
http://www.mitpressjournals.org/action/showLinks?crossref=10.1177%2F1094428105285144
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.chb.2010.05.015
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.chb.2010.05.015
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.67.4.627
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.67.4.627

Patel and MacDorman 19

ments. | 702 ),

230-240.

Luxton, D. D. (2014). Recommendations for the ethical use
and design of artificial intelligent care providers. geiaigd
I 62(1), 1-10. doi:10.1016/
j.artmed.2014.06.004

MacDorman, K. F.; Coram, J. A., Ho, C.-C., & Patel, H.
(2010). Gender differences in the impact of presentational
factors in human character animation on decisions in ethical
dilemmas. Presence: _
19(3),213-229. doi:10.1162 /pres.19.3.213

MacDorman, K. F.; & Entezari, S. (2015). Individual differences
predict sensitivity to the uncanny valley. Interaction Studies.

MacDorman, K. E., Green, R. D.; Ho, C.-C., & Koch, C. T.
(2009). Too real for comfort? Uncanny responses to com-
puter generated faces. _, 25(3),
695-710. doi:10.1016/j.chb.2008.12.026

MacDorman, K. F.; & Ishiguro, H. (2006). The uncanny
advantage of using androids in cognitive and social science
research. |NEGNGNNNE, (3), 297-337. d0i:10.1075/
is.7.3.03mac

MacDorman, K. F., Minato, T., Shimada, M., Itakura, S.,
Cowley, S. J., & Ishiguro, H. (2005). Assessing human like-
ness by eye contact in an android testbed (pp. 1373-1378).
Proceedings of the XXVII Annual Meeting of the Cognitive
Science Society. Stresa, Italy.

MacDorman, K. F., Vasudevan, S. K., & Ho, C.-C. (2009).
Does Japan really have robot mania? Comparing attitudes by
implicit and explicit measures. pinnitinntitiy, 23(4), 485-
510. doi:10.1007 /500146-008-0181-2

MacKie, D. M., Gastardo-Conaco, M. C., & Skelly, J. J.
(1992). Knowledge of the advocated position and the proc-
essing of in-group and out-group persuasive messages. Lez-
I 5 2), 145-151.
doi:10.1177,/0146167292182005

Madoft, R. D. (2010). Controlling reputation. In Immortality
and the law: The vising power of the American dead (pp. 119-
151). New Haven, CT: Yale University Press. Retrieved from
http://site.ebrary.com/lib /alltitles /docDetail.action?do-
cID=10579349

Maheswaran, D., & Chaiken, S. (1991). Promoting systematic
processing in low-motivation settings: Effect of incongruent
information on processing and judgment. | EEEG_G—_G_N_

I (1), 13-25. doi:10.1037/

0022-3514.61.1.13
Martin, P. Y., Hamilton, V. E., McKimmie, B. M., Terry, D.
J., & Martin, R. (2007). Effects of caffeine on persuasion

and attitude change: The role of secondary tasks in manipu-
lating systematic message processing. | INENEGNNNGEG
ey 37(2), 320-338. d0i:10.1002 /ejsp.347

Mason, W., & Suri, S. (2011). Conducting behavioral research
on Amazon’s Mechanical Turk. _
44(1), 1-23. doi:10.3758 /s13428-011-0124-6

McCain, T. A., Chilberg, J., & Wakshlag, J. (1977). The effect
of camera angle on source credibility and attraction. Jauzual
niesi—— 2 (1), 35—46. d0i:10.1080/
08838157709363815

McCroskey, J. C., & Teven, J. J. (1999). Goodwill: A reexami-
nation of the construct and its measurement. [ ——————
ke 06(1), 90-103. doi:10.1080/
03637759909376464

McDonnell, R., Breidt, M., & Bilthoff, H. H. (2012). Render
me real? Investigating the effect of render style on the per-
ception of animated virtual humans. | ENREREREEEEEG
kahlie 31(4),91:1-91:11. doi:10.1145/
2185520.2185587

McGarty, C., Haslam, S. A., Hutchinson, K. J., & Turner, J.
C. (1994). The effects of salient group memberships on per-
suasion. | INGTGTNGNGGN °5(2), 267-293.
doi:10.1177 /1046496494252007

McGuire, W. J. (2001). Input and output variables currently
promising for constructing persuasive communications. In
R. E. Rice & C. K. Atkin (Eds.), Public communication cam-
paigns (3rd ed., pp. 22—48). Thousand Oaks, CA: Sage.

Milgram, S. (1963). Behavioral study of obedience. gkl

, 67(4), 371-378.

doi:10.1037,/h0040525

Mills, J., & Harvey, J. (1972). Opinion change as a function of
when information about the communicator is received and

whether he is attractive or expert. _
ey °/(1), 52-55. doi:10.1037 /h0031939
Mitchell, W. J., Ho, C.-C., Patel, H., & MacDorman, K. F.

(2011). Does social desirability bias favor humans? Explicit—
implicit evaluations of synthesized speech support a new
HCI model of impression management. (aieintest
I 2 (1), 402—412. d0i:10.1016/
j.chb.2010.09.002

Mitchell, W. J., Szerszen, K. A., Sr., 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. doi:10.1068 /10415

Moore, R. K. (2012). A Bayesian explanation of the “uncanny
valley” effect and related psychological phenomena. Scientific
Reports, 2(864), 1-5. d0i:10.1038 /srep00864


http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.chb.2008.12.026
http://www.mitpressjournals.org/action/showLinks?crossref=10.1080%2F08838157709363815
http://www.mitpressjournals.org/action/showLinks?crossref=10.1080%2F08838157709363815
http://www.mitpressjournals.org/action/showLinks?crossref=10.1177%2F1046496494252007
http://www.mitpressjournals.org/action/showLinks?crossref=10.1145%2F2185520.2185587
http://www.mitpressjournals.org/action/showLinks?crossref=10.1145%2F2185520.2185587
http://www.mitpressjournals.org/action/showLinks?crossref=10.1177%2F0146167292182005
http://www.mitpressjournals.org/action/showLinks?crossref=10.1177%2F0146167292182005
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2Fh0040525
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2Fh0040525
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.artmed.2014.06.004
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.artmed.2014.06.004
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.61.1.13
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.61.1.13
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.chb.2010.09.002
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.chb.2010.09.002
http://www.mitpressjournals.org/action/showLinks?crossref=10.3758%2Fs13428-011-0124-6
http://www.mitpressjournals.org/action/showLinks?crossref=10.1075%2Fis.7.3.03mac
http://www.mitpressjournals.org/action/showLinks?crossref=10.1080%2F03637759909376464
http://www.mitpressjournals.org/action/showLinks?crossref=10.1080%2F03637759909376464
http://www.mitpressjournals.org/action/showLinks?crossref=10.1007%2Fs00146-008-0181-2
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.70.2.230
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2Fh0031939
http://www.mitpressjournals.org/action/showLinks?system=10.1162%2Fpres.19.3.213
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2Fh0031939
http://www.mitpressjournals.org/action/showLinks?crossref=10.1002%2Fejsp.347
http://www.mitpressjournals.org/action/showLinks?crossref=10.1002%2Fejsp.347

20 PRESENCE: VOLUME 24, NUMBER |

Moosa, M. M., & Ud-Dean, S. M. M. (2010). Danger avoid-
ance: An evolutionary explanation of uncanny valley.
e 5(1), 12-14. doi:10.1162/
BIOT_a_00016

Mori, M. (1970,/2012). The uncanny valley (K. F. MacDor-
man & N. Kageki, Trans.). _
Bdsdaidis, 19(2),98-100. doi:10.1109/
MRA.2012.2192811

Nowak, K. L. (2004). The influence of anthropomorphism and
agency on social judgment in virtual environments. Journal
of Computer-Mediated Communication, 92). doi:10.1111/
j-1083-6101.2004.tb00284 .x

Nowak, K. L., & Rauh, C. (2008). Choose your “buddy icon”
carefully: The influence of avatar androgyny, anthropomor-
phism and credibility in online interactions. ikt
N °4(4), 1473-1493. doi:10.1016/
j.chb.2007.05.005

Olatunji, B. O., Williams, N. L., Tolin, D. F., Abramowitz, J.
S., Sawchuk, C. N., Lohr, J. M., & Elwood, L. S. (2007).
The disgust scale: Item analysis, factor structure, and sugges-
tions for refinement. | N NNRNRGERNEGGE. (93), 281
297.doi:10.1037,/1040-3590.19.3.281

O’Neal, G. S., & Lapitsky, M. (1991). Effects of clothing as
nonverbal communication on credibility of the message
source. [ NG o ;). 2534
doi:10.1177,/0887302X9100900305

Ortega, F. (2009). The cerebral subject and the challenge of
neurodiversity. Rigndedehias 4(4), 425-445. doi:10.1017/
$1745855209990287

Oullier, O., & Basso, F. (2010). Embodied economics: How
bodily information shapes the social coordination dynamics
of decision-making. Philosophical Transactions of the Royal
Sociery. NN 305(1538),291-301.
doi:10.1098 /rstb.2009.0168

Pace, T., Houssian, A., & McArthur, V. (2009). Are socially
exclusive values embedded in the avatar creation interfaces of
MMORPGs? Journal of Information, Communication and
Ethics in Society, 7(2-3),192-210. do0i:10.1108 /
14779960910955909

Pacini, R., & Epstein, S. (1999). The relation of rational and

experiential information processing styles to personality, ba-

sic beliefs, and the ratio-bias phenomenon. |

I 6), 972-987. doi:10.1037/

0022-3514.76.6.972
Patel, H., Bayliss, L. C., Ivory, J. D., Woodard, K., McCarthy,
A., & MacDorman, K. F. (2014). Receptive to bad recep-

tion: Jerky motion can make persuasive messages more effec-

dve. [ NG ;. 32-39.
doi:10.1016/j.chb.2013.11.012

Patil, I., Cogoni, C., Zangrando, N., Chittaro, L., & Silani, G.
(2014). Affective basis of judgment-behavior discrepancy in
virtual experiences of moral dilemmas. [N,
9(1),94-107. doi:10.1080,/17470919.2013.870091

Pennebaker, J. W., Mehl, M. R., & Niederhofter, K. G.
(2003). Psychological aspects of natural language use: Our
words, our selves. _, 54(1),547-
577.doi:10.1146 /annurev.psych.54.101601.145041

Petty, R. E., & Cacioppo, J. T. (1979). Issue involvement can
increase or decrease persuasion by enhancing message-rele-
vant cognitive responses.
eaekalegy, 37(10),1915-1926. doi:10.1037 /0022-
3514.37.10.1915

Petty, R. E., & Cacioppo, J. T. (1986). Communication and
persuasion: Central and peripheral voutes to attitude change.
New York, NY: Springer.

Petty, R. E., Cacioppo, J. T., & Goldman, R. (1981). Personal
involvement as a determinant of argument-based persuasion.
[ -1/(5), 847-855.
doi:10.1037,/0022-3514.41.5.847

Petty, R. E., Cacioppo, J. T., & Schumann, D. (1983). Central
and peripheral routes to advertising effectiveness: The mod-
erating role of involvement. —
10(2), 135-146. doi:10.1086,/208954

Petty, R. E., & Wegener, D. T. (1998). Attitude change: Mul-
tiple roles for persuasion variables. In D. T. Gilbert, S. T.
Fiske, & G. Lindzey (Eds.), The handbook of social psychology
(4th ed., pp. 323-390). New York: McGraw-Hill.

Pfau, M. (1990). A channel approach to television influence.
I 5-(2), 195~
214. doi:10.1080,/08838159009386736

Pornpitakpan, C. (2004 ). The persuasiveness of source credi-
bility: A critical review of five decades’ evidence. deiidiiadg
I 54(2), 243-281. doi:10.1111/
j-1559-1816.2004.tb02547 .x

Raij, A. B., Johnsen, K., Dickerson, R. F., Lok, B. C., Cohen,
M. S., Duerson, M., ... Lind, D. S. (2007). Comparing
interpersonal interactions with a virtual human to those with
s real o,

e 3(3), 443-457. doi:10.1109/
TVCG.2007.1036

Reeves, B., Lang, A., Kim, E. Y., & Tatar, D. (1999). The

effects of screen size and message content on attention and

arousal. iy, (1), 49-67. doi:10.1207 /
s1532785xmep0101_4


http://www.mitpressjournals.org/action/showLinks?crossref=10.1098%2Frstb.2009.0168
http://www.mitpressjournals.org/action/showLinks?crossref=10.1086%2F208954
http://www.mitpressjournals.org/action/showLinks?crossref=10.1162%2FBIOT_a_00016
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.76.6.972
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.76.6.972
http://www.mitpressjournals.org/action/showLinks?crossref=10.1080%2F08838159009386736
http://www.mitpressjournals.org/action/showLinks?crossref=10.1080%2F17470919.2013.870091
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F1040-3590.19.3.281
http://www.mitpressjournals.org/action/showLinks?crossref=10.1109%2FTVCG.2007.1036
http://www.mitpressjournals.org/action/showLinks?crossref=10.1109%2FTVCG.2007.1036
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.37.10.1915
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.37.10.1915
http://www.mitpressjournals.org/action/showLinks?crossref=10.1017%2FS1745855209990287
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.41.5.847
http://www.mitpressjournals.org/action/showLinks?crossref=10.1109%2FMRA.2012.2192811
http://www.mitpressjournals.org/action/showLinks?crossref=10.1109%2FMRA.2012.2192811
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.chb.2013.11.012
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.chb.2007.05.005
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.chb.2007.05.005
http://www.mitpressjournals.org/action/showLinks?crossref=10.1111%2Fj.1559-1816.2004.tb02547.x
http://www.mitpressjournals.org/action/showLinks?crossref=10.1111%2Fj.1559-1816.2004.tb02547.x
http://www.mitpressjournals.org/action/showLinks?crossref=10.1146%2Fannurev.psych.54.101601.145041
http://www.mitpressjournals.org/action/showLinks?crossref=10.1177%2F0887302X9100900305
http://www.mitpressjournals.org/action/showLinks?crossref=10.1207%2Fs1532785xmep0101_4

Patel and MacDorman 21

Reeves, B., & Nass, C. (1996). The medin equation: How people
treat computers, television, and new media like real people and
places. Stanford, CA: CSLI.

Reeves, B., & Voclker, D. (1993). Effects of andio—video
asynchrony on viewer’s memory, evaluation of content and
detection ability (Research Report). Pixel Instruments.
Retrieved from http://www.pixelinstruments.tv
/articles8.htm

Reips, U.-D., & Funke, F. (2008). Interval-level measurement
with visual analogue scales in Internet-based research: VAS
Generator. || GG <0 3), 699-704.
doi:10.3758 /BRM.40.3.699

Rosenblatt, A., Greenberg, J., Solomon, S., Pyszczynski, T., &
Lyon, D. (1989). Evidence for terror management theory: I.

The effects of mortality salience on reactions to those who

violate or uphold cultural values. _

i 57(4), 681-690. doi:10.1037,/0022-
3514.57.4.681

Schemer, C., Matthes, J., & Wirth, W. (2008). Toward
improving the validity and reliability of media information
processing measures in surveys. ||  EEGcNGNGNGNGE

mesabdasnsm 2(3), 193-225. doi:10.1080,/
19312450802310474

Seyama, J., & Nagayama, R. S. (2007). The uncanny valley:
Effect of realism on the impression of artificial human faces.
Presence: NN SN ;)
337-351. doi:10.1162 /pres.16.4.337

Shao, C. Y., Baker, J. A., & Wagner, J. (2004). The effects of
appropriateness of service contact personnel dress on cus-
tomer expectations of service quality and purchase intention:
The moderating influences of involvement and gender. Jogz:
I 5(10), 1164-1176. doi:10.1016/
S0148-2963(02)00326-0

Simmons, J. P., Nelson, L. D., & Simonsohn, U. (2011).
False-positive psychology: Undisclosed flexibility in data col-
lection and analysis allows presenting anything as significant.
I °2(11), 1359-1366. doi:10.1177/
0956797611417632

Slater, M., Antley, A., Davison, A., Swapp, D., Guger, C.,
Barker, C., ... Sanchez-Vives, M. V. (20006). A virtual
reprise of the Stanley Milgram obedience experiments.
il /(1), €39. doi:10.1371 /journal.pone
.0000039

Slater, M., & Garau, M. (2007). The use of questionnaire data
in presence studies: Do not seriously Likert. Presence: Zeleaps

I /6/(4), 447-456.

doi:10.1162 /pres.16.4.447

Solomon, R. L. (1949). An extension of control group design.
I 6(2), 137-150. d0i:10.1037 /
h0062958

Sundar, S. S.; & Nass, C. (2000). Source orientation in
human-computer interaction: Programmer, networker, or
independent social actor. I )
683-703. doi:10.1177,/009365000027006001

Tinwell, A., Grimshaw, M., & Williams, A. (2011). The
uncanny wall. X
4(3),326-341. doi:10.1504 /IJART.2011.041485

Tondu, B., & Bardou, N. (2011). A new interpretation of
Mori’s uncanny valley for future humanoid robots. Juteuds
I 2 3), 337-348.
doi:10.2316/Journal.206.2011.3.206-3348

Van Breukelen, G. J. P. (2006). ANCOVA versus change from
baseline had more power in randomized studies and more
bias in nonrandomized studies. _
alogy, 59(9), 920-925. doi:10.1016/j.jclinepi.2006.02.007

Wark, S., & Lambert, D. (2007). Presenting the story behind
the data: Enhancing situational awareness using multimedia
narrative. 2007 IEEE Military Communications Conference
(pp- 1-7). Orlando, FL: IEEE. doi:10.1109 /MIL-
COM.2007.4455058

Weems, C. F., Costa, N. M., Dchon, C., & Berman, S. L.
(2004). Paul Tillich’s theory of existential anxiety: A prelimi-
nary conceptual and empirical examination. | E_G————.
Copiug, 17(4), 383-399. doi:10.1080/
10615800412331318616

Weyers, P., Miihlberger, A., Hefele, C., & Pauli, P. (20006).
Electromyographic responses to static and dynamic avatar

emotional facial expressions. i 43(5), 450-
453.doi:10.1111/j.1469-8986.2006.00451 .x

Williams, D. (2010). The mapping principle, and a research
framework for virtual worlds. | NG RGN 20 4)
451-470. doi:10.1111/;.1468-2885.2010.01371 x

Wilson, E. J., & Sherrell, D. L. (1993). Source effects in com-
munication and persuasion research: A meta-analysis of effect
size. | 2! (2)
101-112. doi:10.1007 /BF02894421

Wood, N. T., Solomon, M. R., & Englis, B. G. (2005). Per-
sonalisation of online avatars: Is the messenger as important
as the message: [ N
i (1), 143-161.

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 Sys-


http://www.mitpressjournals.org/action/showLinks?crossref=10.1371%2Fjournal.pone.0000039
http://www.mitpressjournals.org/action/showLinks?crossref=10.1111%2Fj.1469-8986.2006.00451.x
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2Fh0062958
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.57.4.681
http://www.mitpressjournals.org/action/showLinks?crossref=10.1037%2F0022-3514.57.4.681
http://www.mitpressjournals.org/action/showLinks?crossref=10.1007%2FBF02894421
http://www.mitpressjournals.org/action/showLinks?crossref=10.1504%2FIJART.2011.041485
http://www.mitpressjournals.org/action/showLinks?system=10.1162%2Fpres.16.4.337
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.jclinepi.2006.02.007
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2Fj.jclinepi.2006.02.007
http://www.mitpressjournals.org/action/showLinks?crossref=10.1177%2F0956797611417632
http://www.mitpressjournals.org/action/showLinks?crossref=10.1080%2F10615800412331318616
http://www.mitpressjournals.org/action/showLinks?crossref=10.1080%2F10615800412331318616
http://www.mitpressjournals.org/action/showLinks?system=10.1162%2Fpres.16.4.447
http://www.mitpressjournals.org/action/showLinks?system=10.1162%2Fpres.16.4.447
http://www.mitpressjournals.org/action/showLinks?crossref=10.3758%2FBRM.40.3.699
http://www.mitpressjournals.org/action/showLinks?crossref=10.1111%2Fj.1468-2885.2010.01371.x
http://www.mitpressjournals.org/action/showLinks?crossref=10.1177%2F009365000027006001
http://www.mitpressjournals.org/action/showLinks?crossref=10.1080%2F19312450802310474
http://www.mitpressjournals.org/action/showLinks?crossref=10.1080%2F19312450802310474
http://www.mitpressjournals.org/action/showLinks?crossref=10.1504%2FIJIMA.2005.007509
http://www.mitpressjournals.org/action/showLinks?crossref=10.1504%2FIJIMA.2005.007509
http://www.mitpressjournals.org/action/showLinks?crossref=10.2316%2FJournal.206.2011.3.206-3348
http://www.mitpressjournals.org/action/showLinks?crossref=10.2316%2FJournal.206.2011.3.206-3348
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2FS0148-2963%2802%2900326-0
http://www.mitpressjournals.org/action/showLinks?crossref=10.1016%2FS0148-2963%2802%2900326-0

22 PRESENCE: VOLUME 24, NUMBER |

tems (pp. 1-10). San Jose, CA: ACM. doi:10.1145/
1240624.1240626

Yee, N, Bailenson, J. N., Urbanek, M., Chang, F., & Merget,
D. (2007). The unbearable likeness of being digital: The per-
sistence of nonverbal social norms in online virtual environ-

ments. [ 101), 115-121.

doi:10.1089 /cpb.2006.9984

Zaichkowsky, J. L. (1994). The personal involvement inven-

tory: Reduction, revision, and application to advertising.

I 24 ), 59-70. doi:10.1080,/
00913367.1943.10673459

Zhong, C.-B. (2011). The ethical dangers of deliberative deci-

sion making. | NN 561 ), 1-25.

doi:10.2189 /asqu.2011.56.1.001
Appendix A: Text of Persuasive Messages

The text of Support Disclosure was reused from a previ-
ous study (Patel et al., 2014).

Support Disclosure

Hello. ’'m Dr. Richard Clark, assistant professor of
medical ethics at Purdue University. This case presents
us with a tough dilemma. Ignoring the potential for
harm to one of your patients can have serious conse-
quences and should not be taken lightly. Sometimes the
harm principle allows you to take action to protect your
patients. In this case, the harm to Paul is both serious
and foreseeable, and this outweighs concerns about
Kelly’s confidentiality. In fact, her attitude shows that
she has no real intention of protecting Paul or telling
him about his risk of exposure. If Paul were to contract
herpes, he might take it out on Kelly, or he might take
action against you for not telling him. For all these rea-
sons, I strongly urge you to tell Paul about Kelly’s con-
dition.

Oppose Disclosure

Hello. ’'m Dr. Richard Clark, assistant professor of
medical ethics at Purdue University. This case presents
us with a tough dilemma. Breaching doctor—patient priv-
ilege can have serious consequences and should not be
taken lightly. If this breach were made public, other

infected individuals may avoid treatment. Now, Kelly
expressed a willingness to eventually tell Paul about her
condition. After she’s cooled down a bit, perhaps you’ll
be able to persuade her to do it sooner rather than later.
On the other hand, if Paul’s already infected with herpes,
well, then the harm is already done. I’'m also concerned
about Kelly’s safety and well-being. She’s financially de-
pendent on Paul—and frankly, we don’t know how he’ll
react. So, for all these reasons, I strongly urge you #ot to
tell Paul about Kelly’s condition.

Appendix B: Ad-Hoc Assessments:
Ability to Recall the Story’s Details and
Relevant Computer Skill and Gaming
Seriousness

Ability to Recall the Story’s Details

About how much time did Kelly request? (two hours;
two months; two days; two weeks)

Why does Kelly want to hide her infection from Paul?
(Fear of Paul attacking her new boyfriend; Fear of losing
her physical possessions; Fear of Paul telling her parents;
Fear of losing custody of her children)

Who asked Kelly about her sexual partners? (Paul; An
ex-boyfriend; The clinic; The state’s Department of
Health)

What did Kelly tell the Health Department about
Paul? (He is out of town. He is aware of her infection.
He is in prison. He is threatening her life.)

Why is Kelly confident Paul is not the source of her
infection? (Paul loves Kelly. Paul is afraid of negative
rumors. Paul has old-fashioned views. Paul always uses
condoms.)

Relevant Computer Skill and Gaming
Seriousness

If you were performing these activities without out-
side help, how comfortable would you feel? (not at all,
slightly, moderately, very, extremely)

Browsing the World Wide Web; Assembling a com-
puter from parts; Designing three-dimensional models
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using software like Maya, 3ds Max, and Blender; Writing
in a computer programming language

How serious are you about playing these kinds of
computer games? (not at all, slightly, moderately, very,
extremely)

Action and adventure (including Call of Duty and
Grand Theft Auto); Role playing (including World of
Warcraft and Final Fantasy); Simulation (including
Gran Turismo, Madden NFL, and The Sims); Strategy
(including StarCraft and Civilization)



