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Abstract

The present research evaluated two explanations for the computers are social actors 
(CASA) paradigm: anthropomorphism and mindlessness. Using flattery effects as an 
example of social responses, two experiments examined how humanlikeness of the 
interface, individuals’ rationality, and cognitive busyness moderate the extent to which 
people apply social attributes to computers. In Experiment 1, anthropomorphic cartoon 
characters elicited more positive overall evaluations of the computer, but they significantly 
reduced low rationals’ self-confidence, suggesting social facilitation effects. Moreover, low 
rationals were less likely to accept the computer’s suggestions when flattered, whereas 
high rationals showed no corresponding tendency. In Experiment 2, although participants 
attributed greater social attractiveness to the flattering than generic-comment computer, 
they became more suspicious about the validity of its claims and more likely to dismiss its 
answer. Such negative effects, however, disappeared when they simultaneously engaged in 
a secondary task. Theoretical implications for CASA are discussed.
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In a series of studies based on a research paradigm called computers are social actors 
(CASA), Nass and his colleagues have demonstrated that people tend to make social attri-
butions to computers and evince the same responses to computers as they would to human 
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interactants (Nass & Brave, 2005; Reeves & Nass, 1996). For example, Nass, Moon, and 
Green (1997) found that study participants rated male-voiced computers as more proficient 
in technical subjects than female-voiced ones, whereas the opposite was true for topics 
such as love and relationships. Similarly, people not only inferred a computer’s personality 
from verbal (e.g., assertive vs. tentative language) or paraverbal cues (e.g., pitch, speech 
rate) embedded in the interface but they also responded more positively to computers 
whose personalities matched their own (Moon & Nass, 1996; Nass & Lee, 2001).

Even when a computer does not embody such uniquely human traits, people often seem 
to spontaneously apply social heuristics to the lifeless machine. For example, when the 
computer first provided some information about its technical capacity, participants recip-
rocated such self-disclosure with more intimate responses to the computer’s questions than 
when the computer simply asked the same questions (Moon, 2000). Another instantiation 
of social responses to computers pertains to flattery effects. Specifically, Fogg and Nass 
(1997) told participants that the computer’s evaluations were generated randomly and thus 
not diagnostic of the actual quality of their performance. When the computer praised their 
performance, such meaningless comments nonetheless elicited the same positive reactions 
as did sincere praise, the positive feedback ostensibly contingent on their input. That is, 
when the computer flattered, participants rated the interaction more favorably, thought 
they performed better, and evaluated the computer more positively than when the com-
puter provided generic feedback.

Although a large volume of research has repeatedly documented the persistence of vari-
ous social rules in human-computer interaction (HCI), a reasonable explanation or even 
clear boundary conditions for such findings remain elusive. To move beyond simple repli-
cations of social rules in HCI, the current research evaluated two potential explanations for 
why people apply social heuristics toward computers: anthropomorphism and mindless-
ness. Specifically, using the aforementioned flattery effects (Fogg & Nass, 1997) as an 
example of social responses, the present experiments investigated how (a) the degree of 
human likeness of the interface, (b) the individual’s proclivity to engage in analytical 
thinking (i.e., rationality), and (c) situational demand for cognitive resources might affect 
the ways in which people respond to blatantly placebic praise from the computer. By incor-
porating rationality, the current research not only evaluated whether there are stable indi-
vidual differences in the general tendency to treat computers as social actors but it also 
examined how individual differences interact with the technical features of the interface to 
produce social responses, a largely overlooked area in the extant CASA literature.

Anthropomorphism Versus  
Mindlessness Explanations for CASA
According to the CASA paradigm, the tendency to anthropomorphize computers is more 
or less automatically activated. Other researchers, however, have systematically varied the 
extent to which an interface resembles human, either in its form or functionality, and exam-
ined how such variations affect user responses. In Sproull, Subramani, Kiesler, and Walk-
er’s (1996) study, for example, people responded to an ostensible computer-based career 
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counseling system that employed either simple text display or a talking face, one of the 
clearest human referents. Participants reported greater arousal and displayed a stronger 
social desirability bias in the talking-face condition, presumably because “the talking-face 
display reminded subjects of a real human being” (Sproull et al., 1996, p. 117). In a follow-
up study, participants played a social dilemma game with a human confederate via video-
conferencing or with one of three interface agents: a person-like agent, a dog-like agent, or 
a cartoon dog agent. The anthropomorphic agent induced greater cooperation, on a par 
with a human partner, although the dog-like agent was considered as more likeable (Parise, 
Kiesler, Sproull, & Waters, 1999).

Other studies have employed a more sophisticated rendition of humanlike computer 
agents. Specifically, Bailenson, Blascovich, Beall, and Loomis (2001) examined how 
embodied computer agents’ nonverbal behavior affects the interpersonal distance people 
maintain in the immersive virtual reality environment. Results showed that when the vir-
tual human displayed realistic gaze, people increased interpersonal distance to ensure an 
optimal level of immediacy. Similarly, Cassell and Thorisson (1999) compared two differ-
ent kinds of nonverbal behaviors of embodied computer agents, envelope feedback (i.e., 
those related to the process of conversation, such as nods, gaze, and head movements), and 
emotional feedback (i.e., facial displays referencing emotions, such as happiness and puz-
zlement). They found that envelope feedback elicited more positive evaluations of the 
interaction and led people to use fewer utterances to complete the task.

Analogous to the research on anthropomorphic computer interfaces, Hinds, Roberts, 
and Jones (2004) investigated how the humanlike appearance of professional service 
robots (e.g., facial features, arms and legs, human clothing) affects the working relation-
ship, in conjunction with the status manipulation (subordinate vs. peer vs. supervisor). 
Considering that “participants retained more responsibility for the successful completion 
of the task when working with a machine-like as compared with a humanoid robot, espe-
cially when the machine-like robot was subordinate” (Hinds et al., 2004, p. 153), anthro-
pomorphic appearance seems to play a significant role in establishing partnership in 
human-robot interaction. Likewise, when human likeness was manipulated in the form of 
the robotic dog’s ability to learn new behaviors over time (Lee, Park, & Song, 2005), it 
evoked more positive perceptions and facilitated the formation of a stronger bond.

Although these studies suggest that humanlike representations evoke different affective 
reactions from users, few have attempted to link the anthropomorphic qualities of the inter-
face to social responses to computers. That is, researchers evaluated how anthropomorphic 
interfaces compare to their non- or less-anthropomorphic counterparts, in terms of liking, 
communication behavior, and task performance, but not of the likelihood of social treat-
ment of the computer. To fill this void, the present study systematically varied the degree 
of humanness manifested in the computer output and examined its effects on the extent to 
which people display previously documented flattery effects.

Another explanation for CASA pertains to mindlessness. Based on Langer and her col-
leagues’ work (see Langer, 1989, 1992, for reviews), Nass and Moon (2000) argued that 
when a computer emulates humanlike attributes, such as interactivity and voice, people 
tend to focus on such cues and fail to take into account the asocial nature of the interaction. 
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Consequently, despite their awareness that it is inappropriate to apply social expectations 
to computers, they come to mindlessly use social categories for computers (e.g., gender) 
and emit overlearned social behaviors (e.g., reciprocity).

In fact, some researchers have attempted to examine the supposed link between mind-
lessness and social treatment of computers. For example, Johnson, Gardner, and Wiles 
(2004) found that flattery effects were more pronounced among those with more, not less, 
computing experience. Specifically, experienced computer users reported more positive 
feelings and judged the computer’s performance more favorably in response to flattering 
than generic comments from the computer, whereas those with less computing experience 
did not show the corresponding tendency. Just as practice leads to overlearning and 
increases the likelihood of mindless reactions (Langer & Imber, 1979), greater computing 
experience appeared to prompt people to “mindlessly apply human schemas and expecta-
tions to computers” and respond to computers “based on inappropriate cues inherent in the 
task” (Johnson et al., 2004, p. 242). Although the results seem to support the notion that 
mindlessness fosters social responses to computers, mindlessness was not directly mea-
sured but merely inferred from the level of computer experience. To address this issue, 
Experiment 1 measured individuals’ overall proclivity to engage in analytical thinking 
(i.e., rationality) as an index of chronic mindfulness and examined how it moderates the 
effects of flattery from a computer. In Experiment 2, mindlessness was experimentally 
manipulated by systematically varying the number of tasks participants simultaneously 
engaged in.

Experiment 1
According to cognitive-experiential self-theory (CEST; Epstein, 1994; Epstein & Pacini, 
1999), there exist two different information processing systems, experiential and rational, 
which represent intuitive and analytical modes of information processing, respectively. 
The experiential system is a preconscious system that operates in a manner that is auto-
matic, concrete, holistic, primarily nonverbal, and intimately associated with affect. By 
contrast, the rational system is a conscious system that is analytical, intentional, effortful, 
primarily verbal, affect free, and highly demanding of cognitive resources (Pacini & 
Epstein, 1999). Just as systematic or central processing entails a relatively analytic and 
comprehensive treatment of judgment-relevant information (Chen & Chaiken, 1999; Petty 
& Cacioppo, 1986), the rational system involves highly effortful cognitive activities. Like-
wise, the experiential system resembles heuristic or peripheral processing as it operates 
according to heuristic principles and makes minimal cognitive demands on the message 
processor (Epstein & Pacini, 1999). What distinguishes CEST from other dual-process 
theories, however, is that CEST assumes that rational and experiential thinking styles are 
enduring dispositions that lead individuals to attend to and process information in different 
ways. In this sense, CEST is “a broad personality theory” that highlights “individual dif-
ferences in degree of heuristic and analytical processing” (Epstein & Pacini, 1999, p. 479).

If flattery from a computer elicits more positive user responses due to mindlessness 
(Nass & Moon, 2000), and if mindless behavior is more likely to occur when people are 
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less motivated (Langer, Blank, & Chanowitz, 1978; Pollock, Smith, Knowles, & Bruce, 
1998) or less able to carefully process and integrate all relevant information (Dolinski, 
Ciszek, Godlewski, & Zawadski, 2002; Langer & Weinman, 1981), flattery effects should 
be less pronounced among those who are chronically motivated and better able to perform 
cognitively demanding activities (i.e., high rationals). In fact, some recent studies have 
established the connection between rationality and mindful information processing. For 
example, when presented with threatening information (anthrax death), high rationals were 
more likely than lows to utilize context-expanding information (traffic deaths) to reduce 
their apprehension to the focal threat (Berger, Johnson, & Lee, 2003). Likewise, when 
asked to spontaneously generate explanations for negative trends (e.g., increasing bike 
theft), high rationals were more likely than lows to invoke a base-rate account (e.g., popu-
lation increase) to explain away threatening trends (Berger, Lee, & Johnson, 2003; Experi-
ment 2). Considering that mindfulness entails consideration of qualifying conditions that 
would make threatening information less applicable to information processors themselves 
(Chanowitz & Langer, 1981), as well as active awareness of alternative conceptions of 
social stimuli (Langer, 1989), high rationals’ reactions to threatening information seem to 
exemplify mindful information processing. Therefore, to investigate whether mindlessness 
underlies social responses to computers, Experiment 1 examined how rational thinking 
style moderates the previously documented flattery effects in HCI.

To assess the anthropomorphism explanation, humanness of the interface was manipu-
lated by showing either simple text messages or adding to them anthropomorphic cartoon 
characters commonly used to represent human participants in various virtual interactions 
(see Figure 1). If anthropomorphism accounts for social responses to computers, people 
would display greater flattery effects when cartoon characters are present than when they 
are not.

Hypotheses 1a-1b (H1a-1b): Participants will perceive flattering computers as more 
socially attractive and more believable than the ones producing generic feed-
back. Such effects, however, will be more pronounced (a) when an anthropomor-
phic cartoon character represents the computer than when simple text is used and 
(b) among low rationals than highs.

Hypotheses 2a-2b (H2a-2b): Participants will evaluate their own performance more 
positively when the computer provides flattering than generic feedback. Such a 
tendency, however, will be more pronounced (a) when an anthropomorphic car-
toon character represents the computer than when simple text is used and (b) 
among low rationals than highs.

In addition, the present research extended the original flattery study in two important 
respects. First, this study measured behavioral responses to the computer in terms of con-
formity. Specifically, participants played a trivia game with the computer. On critical trials, 
the computer claimed that the participant had picked a wrong answer and suggested a dif-
ferent one. Will the participants’ acceptance of the computer’s suggestions vary as a func-
tion of the meaningless comments (flattery vs. generic comments), despite their knowledge 
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that the comments were randomly generated? Second, such conformity decisions posed a 
dilemma by forcing participants to choose between their initial pick and the computer’s 
suggestion. Possibly, when the computer praised their performance on previous trials,  
flattery-induced positive feelings about the computer might make participants more willing 
to accept the computer’s answers, as liking increases persuasive power of the influence 
agent (Eagly & Chaiken, 1975). Alternatively, if positive feedback from the computer boosts 
the participants’ self-confidence (Fogg & Nass, 1997), it might make them less susceptible 
to any influence attempts. By creating a situation in which individuals’ self-evaluations 

Figure 1. Screen snapshot of text-plus-character condition: Female character



Lee 7

and the evaluations of the computer are at odds, the current research attempted to capture 
potentially divergent affective and behavioral effects of flattery from a computer.

Research Question 1a-1b (RQ1a-1b): How will (a) the presence of anthropomor-
phic characters and (b) the individual’s rationality moderate the effects of flattery 
on the acceptance of the computer’s suggestions?

Method
Participants. A total of 204 undergraduate students (130 women and 74 men) enrolled in 

communication courses participated in the study for extra course credit. They participated 
in a 2 (Computer comments: Flattery vs. Generic comments) × 2 (Dichotomized rational-
ity: High vs. Low) × 2 (Output format: Text vs. Text plus cartoon character) between-
subjects design experiment.

Procedure. Upon arrival at the laboratory, participants were told that they would play an 
interactive trivia game with a computer. To enhance a sense of interactivity, they were first 
asked to choose a number, ranging from 1 to 10, to determine a set of questions. In actuality, the 
computer prompted the same questions irrespective of the number selected. The computer then 
asked a multiple-choice trivia question (e.g., “Which of the following famous couples had the 
shortest marriage?”). Once the participants picked their initial answer and moved to the next 
page, the computer gave its answer, which was presented in written text either with or without 
a humanlike cartoon character (e.g., “Sorry, the correct answer is D. Drew Barrymore and Jer-
emy Thomas were married for two weeks.”). Those in the character condition saw a human-
looking cartoon character, randomly selected out of two male and two female characters.

On five critical trials, the computer suggested a different answer from the participant’s. 
Because participants were explicitly told that the computer was programmed to generate a 
random answer, their main task was to guess whether the computer was presenting the cor-
rect answer and determine their final answer accordingly. On seven filler trials, the com-
puter validated participants’ initial answer, providing either generic or flattering comments. 
Generic comments had neither positive nor negative valence and simply conveyed factual 
information (e.g., “That’s right. Spain gave women the right to vote in 1893.”). In addition 
to this factual feedback, those in the flattery condition received praising remarks, such as 
“Excellent job!” or “Your trivia knowledge is quite exceptional!”

To enhance their involvement in the experiment and discourage blind rejection of the 
computer’s answer, a US$20 cash prize was offered for the person with the highest score. 
Thus, to maximize the likelihood of winning the prize, participants had to accept the com-
puter’s answer when it seemed like a correct one. Once they submitted their final answer, 
the computer proceeded to the next question without revealing the real answer. This proce-
dure was repeated for 12 different questions.

Results
Manipulation check. To establish if the addition of cartoon characters indeed rendered the 

computer more humanlike, participants were asked to rate the computer they interacted 
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with on 10-point semantic differential scales: unnatural/natural, machinelike/humanlike, 
artificial/lifelike (Powers & Kiesler, 2006). The ratings were then summed to yield the 
anthropomorphism index (α = .71, M = 13.61, SD = 5.37). A one-way ANOVA showed a 
significant main effect for output format, F(1, 201) = 5.13, p = .007, η

p

2 = .05. Post hoc 
tests further confirmed that both female (M = 14.57, SD = 5.29) and male cartoon charac-
ters (M = 14.48, SD = 5.26) induced stronger feelings of anthropomorphism, as compared 
to the simple text output (M = 12.09, SD = 5.26), p = .02 and p = .03, respectively. There 
was virtually no difference between the male- and female-character conditions, p = .99.

Index construction. For social attractiveness and believability indices, participants were 
presented with a list of adjectives on a posttest questionnaire. They indicated how well 
each word described the computer they interacted with on a 10-point scale (1 = describes 
very poorly, 10 = describes very well). A factor analysis yielded a two-factor solution that 
accounted for 77.54% of the original variance. The first factor, which represented per-
ceived social attractiveness, consisted of likable, sociable, friendly, and personal (Eigen-
value = 4.16, α = .88). The ratings were then summed across these four items (M = 20.68, 
SD = 8.80). The second factor captured perceived believability, comprised of the remain-
ing three items: trustworthy, reliable, and honest (Eigenvalue = 1.27, α = .88, M = 12.26, 
SD = 5.99).

Participants’ self-evaluations were measured by asking how confident they were about 
their initial answer on an 11-point scale before seeing the computer’s feedback, which 
ranged from 0% to 100% in 10% increments. The ratings were averaged across five critical 
trials (α =.85, M = 31.19, SD = 20.94).

Conformity was measured by counting how many times, out of the five questions for 
which the computer suggested a different answer, participants switched to the computer’s 
answer. Conformity score ranged from 0 to 5 (M = 2.56, SD = 1.47). After choosing the 
final answer for each question, participants also estimated how likely the computer had 
presented the correct answer on an 11-point scale, ranging from 0% to 100% in 10% incre-
ments. The ratings were then averaged to yield the index for perceived validity of the 
computer feedback (α = .80, M = 42.53, SD = 17.87).

Rationality was measured by the short version of Rational-Experiential Inventory (REI; 
Pacini & Epstein, 1999). Items capture both self-reported ability to think logically and 
analytically (e.g., “I am much better at figuring things out logically than most people,” 
“Reasoning things out carefully is not one of my strong points”, reverse scored) and 
engagement in and enjoyment of thinking in an analytical manner (e.g., “I prefer complex 
to simple problems,” “I enjoy problems that require hard thinking”). Responses were made 
on a 5-point scale ranging from definitely false (1), mostly false (2), undecided or equally 
true and false (3), mostly true (4), to definitely true (5). The rationality index was created 
by summing 12 item scores, which ranged from 26 to 58 (α = .81, M = 42.74, SD = 6.15). 
The cutoff for the rationality median split was 42. The mean low rationality score was 
37.85, and the mean high rationality score was 47.82.

Hypothesis tests. To assess the role of anthropomorphic characters (H1a) and rational-
ity (H1b) in moderating flattery effects on overall evaluations of the computer, a 2 × 2 × 2 
(Computer comments × Output format × Dichotomized rationality) ANOVA was 
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performed on perceived social attractiveness and perceived believability, respectively.1 For 
social attractiveness, two significant main effects emerged. First, participants attributed 
greater social attractiveness to the flattering computer (M = 23.17, SD = 8.84) than the one 
generating factual feedback (M = 17.89, SD = 7.90), F(1, 196) = 15.14, p < .001, η2

p
 = .07. 

Second, anthropomorphic characters (M = 21.96, SD = 9.26) made the computer more 
socially attractive than did the simple text output (M = 18.57, SD = 7.57), F(1, 196) = 6.20, 
p = .01, η

p

2 = .03. No other main or interaction effects were statistically significant, all Fs 
< 2.20, all ps > .14.

For perceived believability, only the main effect for output format was significant, F(1, 
196) = 4.16, p = .04, η

p

2 = .02. Specifically, humanlike characters (M = 12.84, SD = 6.12) 
rendered the computer more believable than did simple text output (M = 11.30, SD = 5.66). 
Although the difference did not reach statistical significance, low rationals (M = 12.77, SD 
= 6.01) tended to rate the computer as more believable than did their more analytical coun-
terparts (M = 11.73, SD = 5.94), F(1, 196) = 3.28, p = .07, η

p

2 = .02. No other effects were 
statistically significant, all Fs < 1.69, all ps > .19. Taken together, neither H1a nor H1b was 
supported.

H2a-2b concerned how humanlike cartoon characters (H2a) and the participant’s ratio-
nality (H2b) moderate flattery effects on participants’ self-evaluations, if any. A 2 × 2 × 2 
ANOVA on participants’ self-confidence yielded a significant interaction between dichoto-
mized rationality and output format, F(1, 196) = 4.09, p = .04, η

p

2 = .02. Simple effects 
tests showed that low rationals’ self-confidence was significantly lower when humanlike 
characters represented the computer (M = 25.97, SD = 21.53) than when simple text was 
used (M = 35.50, SD = 23.53), F(1, 200) = 5.35, p = .02, η

p

2 = .03. By contrast, high ratio-
nals’ self-confidence did not vary whether there was a cartoon character (M = 33.16, SD = 
18.75) or not (M = 30.91, SD = 19.29), F < 1. When the interaction was decomposed for 
each output format, high rationals tended to exhibit greater self-confidence than lows only 
when humanlike characters conveyed the computer responses, F(1, 200) = 3.80, p = .05, 
η

p

2 = .02. When no character was used, high and low rationals did not differ in their self-
confidence, F < 1. No other effects were statistically significant, all Fs < 1.73, all ps > .19.

To address the questions of how flattery affects conformity decisions, in conjunction 
with output format (RQ1a) or the user’s rationality (RQ1b), a 2 × 2 × 2 ANOVA was per-
formed on the number of questions for which participants accepted the computer’s sugges-
tions. A significant interaction emerged between computer comments and dichotomized 
rationality, F(1, 196) = 4.49, p = .04, η

p

2 = .02. Decomposition of the interaction showed 
that low rationals became less likely to conform to the computer when flattered (M = 2.40, 
SD = 1.55) than when given strictly factual feedback (M = 3.28, SD = 1.38), F(1, 200) = 
9.70, p = .002, η

p

2 = .05. By contrast, high rationals’ conformity remained virtually identi-
cal whether the computer flattered (M = 2.35, SD = 1.34) or not (M = 2.29, SD = 1.40), 
F < 1. When high and low rationals’ conformity scores were compared within each com-
ment type, it was when generic comments were used that low rationals were more prone to 
accept the computer’s suggestions than their more analytical counterparts, F(1, 200) = 
11.64, p = .001, η

p

2 = .05. With flattering feedback, rationality had no significant effects on 
conformity, F < 1. Significant main effects for both rationality and computer comments 
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should be interpreted in the context of this interaction, F(1, 196) = 6.05, p = .02, η
p

2 = .03; 
F(1, 196) = 4.99, p = .03, η

p

2 = .03, respectively. No other effects were statistically signifi-
cant, all Fs < 1.

Given that the trivia questions had objectively correct answers, participants’ prior 
knowledge might have affected conformity decisions. After all, if participants had known 
the correct answer, they would not have changed their answer, no matter what. However, a 
series of chi-square analyses showed that those who initially picked the correct answer 
were no less likely to switch to the computer’s answer, all χ2s < 2.47, all ps > .11. It appears 
that some participants picked the correct answer, not necessarily knowing that it was the 
right one. In addition, there were no significant main or interaction effects on perceived 
validity of the computer feedback, except that those in the character conditions tended to 
ascribe greater validity to the computer’s claims than their text-only counterparts, F(1, 
196) = 3.19, p = .08, η

p

2 = .02.

Discussion
To evaluate two competing, albeit not incompatible, explanations for CASA, Experiment 
1 investigated how humanlikeness of the interface and users’ analytical thinking style 
moderate the effects of blatantly insincere praise from the computer on users’ affective and 
behavioral reactions. Based on the anthropomorphism account, it was predicted that more 
humanlike computers would facilitate social responses to computers and amplify flattery 
effects, but no such effects emerged. Instead, there was a significant main effect for output 
format, such that participants in the character condition rated the computer higher on social 
attractiveness and believability, as compared to those in the text-only condition. These 
results are consistent with Yee, Bailenson, and Rickertsen’s (2007) meta-analysis on the 
effects of anthropomorphic agent. After reviewing studies that compared interfaces with 
visually embodied agents and those without agents, they concluded that facial representa-
tion yield more positive social interactions, especially in terms of subjective evaluations. 
Still, the presence of human-looking cartoon characters did not amplify flattery effects, 
lending little support to the anthropomorphism explanation for CASA.

However, individuals’ rationality had some moderating effects. First, only low ratio-
nals’ self-confidence was significantly affected by the presence of humanlike characters, 
whereas high rationals’ self-perception remained intact regardless of how the computer 
presented its output. On one level, these findings suggest low rationals’ greater susceptibil-
ity to peripheral cues; that is, low rationals were more influenced by the look and feel of 
the interface than were their more analytical counterparts. On another level, it is notewor-
thy that cartoon characters, which induced more positive overall evaluations of the com-
puter, had the opposite effect on low rationals’ self-confidence. One possible explanation 
pertains to social facilitation effects, which refer to the finding that the presence of others 
fosters the emission of dominant responses, resulting in better performance for easy tasks 
and poorer performance for challenging ones (Zajonc, 1965). Perhaps, low rationals, who 
attribute relatively lower baseline analytical skills and abilities to themselves, might have 
experienced greater performance anxiety in front of the anthropomorphic computer agent, 
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as compared to when no clear human referent was ostensibly monitoring their perfor-
mance. Just as the use of human face (vs. simple text) heightened social presence and 
induced a stronger social desirability bias (Sproull et al., 1996), the presence of a human-
looking character might have reminded participants of a human partner. Consistent with 
this explanation, a recent study (Park & Catrambone, 2007) reported the social facilitation 
effects of a virtual human on the computer screen. Specifically, the presence of the com-
puter agent (vs. working alone) enhanced the participants’ performance when the task was 
easy, but it worsened the performance when the task was difficult. If social facilitation 
indeed accounts for the changes in individuals’ self-perception in the presence of human-
like characters, it merits note that only low rationals showed this particular form of social 
response toward a computer.

Another moderating effect of rationality pertains to low rationals’ negative reactions to 
the flattering computer’s influence attempts. Specifically, low rationals were less, not 
more, likely to accept the computer’s suggestions when flattered than when presented with 
factual feedback. By contrast, high rationals’ conformity decisions did not vary as a func-
tion of insincere praise from the computer. Again, this result might simply imply that less 
analytical thinkers tend to make decisions on the basis of inconsequential information. 
Knowing that the computer’s comments carry no informational value, there should have 
been no differences in participants’ reactions whether the computer flattered or not. At the 
same time, the fact that flattery lowered, rather than enhanced, conformity seems to invite 
two alternative interpretations. Possibly, it might reflect the sinister attribution error docu-
mented in interpersonal influence settings, which is characterized by irrational distrust and 
inferences of sinister intentions (Kramer, 1994). In Main, Dahl, and Darke’s (2007) study, 
for example, consumers perceived the salesperson as less trustworthy even when flattery 
occurred after the purchase and thus did not warrant the suspicion of ulterior motive (Experi-
ment 1). Moreover, such effects were not mediated by an effortful attribution process but 
by rather automatic negative association (Experiment 2). Just as flattery from a sales agent 
serves “as a categorization cue that causes consumers to automatically infer sinister inten-
tions” (Main et al., 2007, p. 59), less analytical thinkers might have categorically dismissed 
the flattering computer’s influence attempts.

However, use of such heuristics in the current context might not be interpreted unequiv-
ocally as a sign of mindlessness. Although the computer is unlikely to have any ulterior 
motives, an arguably rational basis for discounting a flatterer’s remarks, becoming more 
guarded and skeptical when it apparently tries to influence your decision with lavish praise 
might indicate mindful cognitive functioning. Put differently, considering that “people can 
scrutinize cues peripheral to the message content, or they can process the message content 
heuristically” (Todorov, Chaiken, & Henderson, 2002, p. 195), the dismissal of the com-
puter’s suggestions on account of placebic praise might well exemplify systematic pro-
cessing. Likewise, the lack of differentiation between flattery and generic comments might 
not necessarily mean that high rationals elaborated on the comments and then deliberately 
suppressed the flattery heuristics as irrelevant. Instead, they might have been too focused 
on answering trivia and thus had less processing resources available for additional consid-
erations. Experiment 2 was conducted to address this interpretational ambiguity.
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Experiment 2

In Experiment 1, individuals’ rationality score was used as a proxy measure of chronic 
mindfulness, which revealed some problems. First, there was asymmetry between how 
anthropomorphism and mindlessness explanations were evaluated. That is, whereas the 
former was tested through experimental manipulation of a situational variable, the latter 
hinged on individuals’ predispositions. Second, it was unclear what people were mindful 
about. High rationals who, by definition, enjoy difficult problem-solving tasks might have 
been too preoccupied with the trivia game and thus ignored other peripheral cues, such as 
humanlike cartoon characters and flattering comments. In such a case, the null effects of 
anthropomorphic characters and flattery among high rationals do not necessarily support 
the mindlessness account. To address these limitations, Experiment 2 varied the cognitive 
load imposed upon study participants and examined how reduced cognitive capacity mod-
erates the effects of flattery from a computer.

Although mindlessness theory does not assume “the existence of capacity limitations” 
nor does it attribute mindless information processing to such limitations (Langer, 1992), it 
seems unreasonable to believe that people can engage in “a fully conscious, active mode of 
processing information” (p. 301), regardless of the situational constraints that potentially 
usurp their cognitive resources, at least temporarily. Consistent with this view, the amount 
of time to think about a discussion topic had differential effects on performance depending 
on the familiarity of the topic, as the time constraint hampered mindful consideration of 
topic-related thoughts and led people to rely upon existing scripts (Langer & Weinman, 
1981). Similarly, Dolinksi et al. (2002) have shown that sudden emotional changes disrupt 
individuals’ cognitive functions, and such temporary disruption induces mindless compli-
ance to small requests.

Particularly germane to the present study is Gilbert, Pelham, and Krull’s (1988) study 
on cognitive busyness and person perception. In their study, when participants were simul-
taneously engaged in two tasks, they failed to take into account situational constraints in 
inferring a target person’s personality. That is, even though they gathered under what par-
ticular condition the target person was operating (e.g., discussing relaxing versus anxiety-
provoking topics), they were less likely to attribute the target’s behavior to the situation 
when multitasking. Although the findings were not discussed in light of mindlessness, 
considering that mindlessness entails the failure to consider qualifying conditions for a 
given phenomenon and reduced awareness of alternative conceptions (Langer, 1989, 
1992), dispositional attribution in the face of a strong situational constraint appears to 
represent a mindless behavior. Following this logic, and based on the mindlessness account 
for CASA, Lee (2008) predicted and found that participants were more likely to gender 
stereotype computers when they were dealing with multiple than a single task. Just as 
people failed to adjust their personality inferences in consideration of situational demand 
while working on two tasks (Gilbert et al., 1988), participants erroneously ascribed gender-
stereotypic qualities to a genderless machine when they were cognitively busy.

If mindlessness indeed explains why people respond differently to flattering than non-
flattering computers, flattery effects should be more pronounced in the two-task than the 
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one-task condition, where individuals’ processing resources are temporarily deprived. 
Moreover, if flattery lowered conformity due to the mindless attribution of sinister inten-
tion to the machine (Experiment 1), the same effect would emerge under the two-task (vs. 
one-task) condition. Otherwise, the notion that mindlessness explains low rationals’ nega-
tive reactions toward the flattering computer will be challenged.

Hypotheses 3a-3b (H3a-3b): Participants will attribute greater (a) social attractive-
ness and (b) believability to the computer that presents flattering than generic 
feedback. Such a tendency, however, will be more pronounced when they are 
engaged in two tasks, as compared to one.

Hypothesis 4 (H4): Participants will evaluate their own performance more posi-
tively when the computer provides flattering than generic feedback. Such a ten-
dency, however, will be more pronounced when they are engaged in two tasks, 
as compared to one.

Research Question 2 (RQ2): How will the number of cognitive tasks moderate the 
effects of flattery on the acceptance of the computer’s suggestions?

Method
Participants. Participants were 149 college undergraduates (74 men, 75 women) enrolled 

in communication classes. They were randomly assigned in a 2 (Comments type: Flattery 
vs. Generic comments) × 2 (Number of task: One vs. Two) between-subjects design 
experiment.

Procedure. The experimental procedure was identical to that of Experiment 1, except 
that (a) no cartoon characters were used, and (b) those in the two-task condition were given 
a nine-digit number to memorize at the end of the practice round and were instructed to 
rehearse the number during the interaction. To give an incentive to follow the instruction, 
participants were told that only those who correctly remembered the number would enter 
a drawing to win a gift certificate. Those in the one-task group skipped this part.

Results
Manipulation check. To establish that the number-rehearsal task significantly increased 

cognitive load, participants were asked four questions based on the information included 
in the computer’s feedback. For example, to the question about the inventor of the potato 
chip, the computer provided the following feedback: “Wrong. A is the right answer. Wil-
liam Painter invented the Saratoga Chip, now known as the potato chip.” One recall ques-
tion asked, “What was the original name of the potato chip?” An independent-samples t 
test on the number of correct answers confirmed that those in the one-task condition 
recalled the information better (M = 2.23, SD = 1.03) than their two-task condition coun-
terparts (M = 1.85, SD = 1.06), t(147) = 2.21, p = .03.

Index construction. All indices were constructed as in Experiment 1. A factor analysis 
yielded a two-factor solution that accounted for 76.26% of the original variance. For social 
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attractiveness, participants indicated how likable, sociable, friendly, and personal the com-
puter was on a 10-point scale (1 = describes very poorly, 10 = describes very well). The 
scores were summed across the three items (Eigenvalue = 4.16, α = .86, M = 18.45, SD = 
8.16). Likewise, perceived believability was indexed by summing the participants’ ratings 
of the computer on trustworthy, reliable, and honest (Eigenvalue = 1.18, α = .89, M = 
10.94, SD = 5.46).

Participant’s self-evaluation was measured by asking how confident they were about 
their initial answer on an 11-point scale before seeing the computer’s feedback, which 
ranged from 0% to 100% in 10% increments. The ratings were averaged across five critical 
trials (α = .84, M = 33.92, SD = 21.83).

Conformity was measured by counting how many times, out of the five questions for 
which the computer suggested a different answer, participants switched to the computer’s 
answer. Conformity score ranged from 0 to 5 (M = 2.36, SD = 1.48). After choosing the 
final answer for each question, participants also estimated how likely the computer had 
presented the correct answer on an 11-point scale, ranging from 0% to 100% in 10% incre-
ments. The ratings were then averaged to yield the index for perceived validity of the 
computer feedback (α = .76, M = 39.52, SD = 17.86).

Hypothesis tests. H3a-3b concerned how flattery from the computer alters users’ percep-
tions of the computer, in terms of social attractiveness and believability. First, a 2 × 2 
(Computer comments × Number of task) ANOVA on social attractiveness found that par-
ticipants perceived the flattering computer (M = 20.32, SD = 8.27) to be more socially 
attractive than the one generating factual feedback (M = 16.60, SD = 7.65), F(1, 145) = 
7.85, p = .006, η

p

2 = .05.2 No other main or interaction effects were statistically significant, 
Fs < 1. Thus, H1a was only partially supported, replicating the original flattery study. A 2 
× 2 ANOVA on perceived believability, however, revealed no significant main or interac-
tion effects, failing to support H1b, all Fs < 1.24, all ps > .26.

H4 addressed the question of how flattering comments from the computer might affect 
users’ self-evaluation. A 2 × 2 ANOVA on participants’ initial self-confidence yielded no 
significant main or interaction effects, all Fs < 1.49, all ps > .22.

RQ2 pertained to the flattery effects on conformity behavior. When a 2 × 2 ANOVA was 
performed on conformity, a significant interaction emerged between the number of task 
and computer comments, F(1, 145) = 4.39, p = .04, η

p

2 = .03. Simple effects tests showed 
that when participants were assigned only one task, they were more likely to conform to 
the generic-comment computer (M = 2.86, SD = 1.51) than the flattering one (M = 2.06, SD 
= 1.53), F(1, 145) = 5.37, p = .02, η

p

2 = .03, whereas those handling multiple tasks did not 
respond differently whether the computer presented generic (M = 2.15, SD = 1.40) or flat-
tering comments (M = 2.36, SD = 1.42), F < 1. When the interaction was decomposed for 
each comment type, it was when generic comments were used that one-task participants 
showed greater conformity than their two-task counterparts, F(1, 145) = 4.21, p = .04, η

p

2 
= .03. With flattering comments, the number of task did not exert a significant effect on 
participants’ conformity decision, F < 1.

To assess the possibility that flattery lowered conformity by elevating suspicion about 
the validity of the computer’s output, a la sinister attribution error (Main et al., 2007), a 2 
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× 2 ANOVA (Computer comments × Number of task) was computed on the perceived 
likelihood of the computer presenting the correct answer. Unlike Experiment 1, there was 
a significant interaction, which replicated the pattern of the conformity results, F(1, 145) = 
5.12, p = .03, η

p

2 = .03. When focusing on a single task, those flattered by the computer 
thought that the computer was less likely to present the correct answer (M = 35.88, SD = 
18.61) than those who received generic comments (M = 44.11, SD = 17.77), F(1, 145) = 
3.84, p = .05, η

p

2 = .03. By contrast, computer comments evoked no such differences 
among those assigned the secondary task, F = 1.51, p = .22. Moreover, perceived validity 
of the computer’s comments was positively correlated with the acceptance of the comput-
er’s answer (.24 < rs < .36, ps < .004).

Lastly, a 2 × 2 (Comments type × Number of task) ANOVA was computed on the num-
ber of correct answers for the five critical questions. No significant main or interaction 
effects were found, suggesting that there were no systematic differences in prior knowl-
edge across conditions, all Fs < 1. In addition, a series of chi-square analyses confirmed 
that except for one question (χ2 = 4.08, p = .04), those who picked the correct answer were 
not any less likely to switch to the computer’s answer, all χ2s < .77, all ps > .38.

Discussion
To evaluate the mindlessness explanation more closely, Experiment 2 varied the number of 
tasks participants engaged in and examined whether increased cognitive load would 
amplify the flattery effects. Consistent with Experiment 1, flattery garnered higher ratings 
of social attractiveness, but it enhanced neither perceived believability of the computer nor 
participants’ self-evaluation. Moreover, flattery had the same negative effects on confor-
mity as manifested by low rationals in Experiment 1 but only among those assigned a 
single task. Contrary to the prediction informed by the mindlessness explanation, people 
were more likely to evince flattery effect when they were less cognitively busy.

At the very least, the fact that flattery effects were more pronounced in the one-task 
condition casts doubt on the mindlessness account for social responses to computers. That 
is, when people’s ability to mindfully process and respond to social stimuli is temporarily 
impaired due to increased cognitive demand, they actually showed no differentiation 
between flattering and nonflattering computers. Rather, it was those with more cognitive 
resources available who became more skeptical about the truth value of the flattering com-
puter’s claims and made a conformity decision accordingly. Taken together, it appears that 
the secondary task disrupted individuals’ ability to evaluate external stimuli and adjust 
one’s own behavior in light of the situational idiosyncrasy; that is, participants became 
more suspicious of the computer’s feedback and less likely to accept its suggestions after 
receiving obviously insincere praise from the computer, but such adjustments did not occur 
when they were simultaneously handling more than one task.

However, the current results directly contradict the previous finding that gender ste-
reotyping of computers was more pronounced when cognitive load was increased by 
means of a secondary task (Lee, 2008; Experiment 1). Put it differently, cognitive busy-
ness facilitated one particular type of social responses (gender stereotyping) to 
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computers, whereas it inhibited another kind (flattery effects). What might potentially 
help to resolve such inconsistency is Gilbert and Hixon’s (1991) demonstration of how 
cognitive busyness affects the activation and application of racial stereotypes differently. 
Contrary to the common belief that stereotypes are activated automatically, they predicted 
and found that stereotype activation requires processing resources. Specifically, the expo-
sure to an Asian target activated associated stereotypes only among those who were 
assigned a single task and not among those dealing with multiple tasks (Experiment 1). 
However, once stereotypes were activated, cognitively busy participants were more likely 
to apply stereotypes to an individual target (Experiment 2), perhaps because they lacked 
cognitive resources required to modify their responses not to appear prejudiced (behav-
ioral suppression account) or to form individuated impressions of the target (individua-
tion account).

If gender stereotypes, unlike ethnic stereotypes, are chronically salient, and thus do not 
require much processing efforts for activation, cognitive busyness should have facilitated 
the application of already activated stereotypes, even to computers. By contrast, second 
guessing a flatterer’s intention and discounting the value of his or her comments is more 
cognitively taxing than simply accepting whatever is said at face value. Consequently, 
such deliberative reactions might well have been hindered when the secondary task claimed 
its share of processing resources. In this view, Johnson et al.’s (2004) finding that more 
experienced computer users showed greater flattery effects than their less experienced 
counterparts might not necessarily support the mindlessness explanation. Of course, as the 
authors argue, it might be that greater computing experience led people to “mindlessly 
apply human schemas and expectations to computers” (Johnson et al., 2004, p. 242), just 
as practice leads to overlearning and fosters mindless reactions (Langer & Imber, 1979). At 
the same time, however, the results might indicate that novice users, too caught up with 
barely managing the experimental task, had less cognitive resources than needed to invoke 
the flattery script, like those in the dual-task condition in the current study. Although more 
systematic investigation should evaluate this conjecture, opposite effects of cognitive 
busyness on gender stereotyping and flattery effects suggest that not all social responses to 
computers are created equal; that is, mindlessness might account for some social responses 
to computers better, whose activation is more or less automatic and demands little cogni-
tive processing.

Alternatively, one might attribute the null flattery effect on conformity among two-task 
participants to a manipulation failure. That is, they might have been distracted too much by 
the number rehearsal task that they were not even capable of encoding the semantic differ-
ences between flattery and generic comments. In other words, among the three subpro-
cesses of information processing proposed by the limited capacity model of mediated 
message processing (Lang, 2000), cognitive busyness might have mostly interfered with 
the encoding of the stimuli, rather than the retrieval of the relevant social script, as sug-
gested above. Albeit plausible, the finding that flattery increased perceived social attrac-
tiveness for both busy and nonbusy participants seems to suggest otherwise. Had cognitive 
busyness impaired encoding of the textual variation, those in the two-task condition should 
have shown no flattery effects on social attractiveness, either.
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Then why did cognitive busyness fail to suppress the flattery effects on social attrac-
tiveness? Possibly, it might have to do with the timing of measurement. Unlike other 
dependent variables (e.g., conformity, self-evaluation), social attractiveness was measured 
after the trivia game was over. With processing resources devoted to answering trivia freed 
up, those in the two-task condition were perhaps no longer cognitively busy or at least less 
busy than when they were judging the validity of the computer’s claims and making con-
formity decisions while playing the game all at the same time. Thus, they were able to 
evaluate the computers differently in light of the verbal comments they had received.

Nevertheless, to clarify how cognitive busyness moderates the likelihood of social 
responses to computers, future research would need to incorporate more direct indices of 
these subprocesses and investigate which part of information processing is mostly hin-
dered by the secondary task. In Experiment 2, although one-task participants showed better 
recall memory than their two-task counterparts, it does not offer conclusive evidence that, 
overall, they were more mindful. Instead, it might simply reflect differential allocation of 
limited cognitive resources across the aforementioned subprocesses; that is, the two-task 
group could have been as mindful as the one-task group, and yet they allocated more 
resources to encoding, thereby leaving insufficient resources for storage and retrieval.3 
Since recall is better suited to measure retrieval, rather than message encoding (Lang, 
2000), such differences might have been undetected. Therefore, to better understand the 
role of mindlessness in eliciting social responses to computers, it seems pivotal to use 
supplementary measures tapping underlying cognitive processes, such as recognition and 
secondary task reaction time.

General Discussion
The present experiments examined whether social responses to computers are more likely 
to occur when (a) the interface more closely resembles or somehow reminds of a human 
interactant, (b) users are chronically less prone to analytical thinking, and (c) users are 
temporarily deprived of processing resources. Departing from previous HCI research (e.g., 
Cassell & Thorisson, 1999; Parise et al., 1999), which focused on whether anthropomor-
phic interface makes the interaction more pleasant and the system more trustworthy 
(anthropomorphism as an independent variable), the current research investigated whether 
anthropomorphic interface facilitates the tendency to apply social heuristics to computers 
(anthropomorphism as a moderator). In addition, individual differences in cognitive style 
as well as situational factors were also considered to understand what underlies flattery 
effects in HCI as well as to define potential boundary conditions for CASA.

Theoretical Implications for CASA
Overall, the current findings provided little support for the anthropomorphism explanation. 
Anthropomorphic characters, coupled with text output, significantly improved partici-
pants’ overall perceptions of the computer, but they did not accentuate flattery effects 
(Experiment 1). Instead, an interesting interaction between anthropomorphic features of 
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the interface and user dispositions emerged, such that the anthropomorphic interface low-
ered participants’ self-confidence only among those who are less predisposed to effortful 
information processing. What merits note, however, is that the present research constitutes 
an extremely conservative test of the anthropomorphism explanation. Original conceptual-
ization of anthropomorphism entails more fundamental characteristics of humans, such as 
interactivity, use of language, and endowment of social roles (Nass & Moon, 2000; Sundar 
& Nass, 2000), all of which were manifest in both more and less anthropomorphic inter-
faces implemented in Experiment 1. Although a manipulation check confirmed that par-
ticipants’ ratings of humanlikeness were significantly higher for the text-plus-cartoon 
characters than text-only conditions, even the text-only computer might have been consid-
ered as sufficiently humanlike to warrant social responses, given its ability to interact with 
participants using natural language. Therefore, for a fairer test of the anthropomorphism 
account, future research should consider different operationalizations of anthropomor-
phism. For example, measuring individuals’ overall tendency to anthropomorphize com-
puters (Sundar, 2004) and investigating how it moderates the likelihood of social responses 
to computers appears to be a fruitful venue.

Mindlessness account was evaluated based on dispositional (rationality) and situational 
(cognitive load) variables. Consistent with the mindlessness explanation, less analytical 
thinkers were more likely to exhibit flattery effects (Experiment 1). Still, the results are 
somewhat equivocal in that mindlessness was indirectly inferred from individuals’ cogni-
tive style, and thus it remains unclear toward what they were more or less mindful. When 
mindlessness was experimentally manipulated by varying cognitive load (Experiment 2), 
those under greater cognitive duress were less likely to display flattery effects, challenging 
the mindlessness explanation. On the one hand, the isomorphism between low rationals’ 
responses and those emitted by less cognitively busy participants points to the possibility 
that dismissing the flattering computer’s feedback might represent rather mindful consid-
eration of peripheral cues as a basis for the conformity decision, as opposed to mindless 
attribution of malevolent intention to a lifeless machine. On the other hand, it is quite pos-
sible that the same results were obtained through totally different processes. For example, 
high rationals showed no flattery effects on conformity because they were initially suspi-
cious about the flattering computer’s claims but then adjusted their responses in consider-
ation of the intentionless machine partner (activation then suppression). Cognitively busy 
participants, however, might have failed to invoke the flattery schema in the first place 
(nonactivation) and hence could not integrate it into their conformity decision. Despite 
such ambiguity, the current findings suggest that social responses to computers are not 
necessarily the product of mindlessness. Certain social rules require more processing 
resources for activation than others and might be more likely to materialize in HCI when 
people are more mindfully operating.

Unlike the original study, flattery did not enhance self-evaluation in both experiments. 
Several possibilities were entertained to account for the null findings. First, the nature of 
the current experimental task might have suppressed the flattery effects. In Fogg and Nass’ 
(1997) study, participants created questions, supposedly to be stored in the database and 
used by the computer later, whose quality could be only subjectively determined. By 
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contrast, the trivia questions employed in the current research have verifiable answers. 
Thus, participants could tell whether they knew the answer, although it was still possible 
that they picked the right answer by chance. This might have equipped them with a better 
sense of their performance, independent of the arbitrary feedback they received from the 
computer, hence limiting the impact of computer comments. Second, even in the flattery 
condition, participants were told that they picked an incorrect answer for 5 out of 12 ques-
tions, which could have mitigated the ego-boosting effects of flattering feedback. Third, 
the way self-evaluation was operationalized might also have diluted flattery effects. Unlike 
the original study that measured self-evaluation in terms of overall evaluations of their 
experience, such as how well participants felt they performed, how satisfied they were with 
their performance, and how favorably subjects would rate their performance compared to 
other subjects, the current research asked participants to indicate how confident they are 
about their initial answer for each question. When forced to specifically assess the likeli-
hood of being correct, participants might have become more mindful and thus less influ-
enced by such peripheral cues as flattery. Consistent with this speculation, a recent study 
(Lee, 2008) showed that whereas computer gender elicited stereotype-consistent overall 
perceptions of the computer, it had no corresponding effect on how likely participants 
thought the computer had presented the correct answer for each question.

Limitations
Some aspects of the current research might limit the generalizability of the findings. First, 
participants were explicitly told that the computer might present an incorrect answer, for 
otherwise they would have invariably accepted the computer’s answer. Combined with the 
low self-confidence ratings (30%), such manipulation might have led people to process the 
computer messages more carefully than in other situations where the computer’s correct-
ness is reasonably assumed. However, it is not uncommon that users encounter various 
kinds of hardly verifiable information on the Internet, such as product-related claims and 
health information. In fact, in response to growing concerns about inaccurate and mislead-
ing information on numerous Web sites, researchers have examined how people judge the 
credibility of Web-based information (e.g., Dutta-Burgman, 2004; Flanagin & Metzger, 
2007) and noted that “ascertaining web site credibility is increasingly more difficult” (War-
nick, 2004, p. 263). Still, to ensure ecological validity of the present findings, future 
research should examine if they are replicable in a situation in which people are not par-
ticularly encouraged to suspect the validity of information offered by the computer.

Second, this study systematically varied the message contents (flattery vs. generic com-
ments) and investigated how some individual differences and contextual changes moderate 
individuals’ responses to this semantic variation. However, not all social attributions are as 
strongly bound to the message content as flattery effects, and their activation and/or appli-
cation might not depend as heavily on cognitive resources people are willing and able to 
expend at the moment. For example, when people displayed more positive reactions to the 
computer that belonged to the same (vs. different) group as they did (Nass, Fogg, & Moon, 
1996), the effects stemmed primarily from the identity of the computer (in-group vs. 
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out-group), not the messages it generated. Moreover, the same social rules might become 
more or less easily invoked, depending on how cues to those rules are presented. Gender 
stereotypes, for instance, are rather automatically triggered when gender cues are visually 
or orally communicated but perhaps less so verbally; that is, if computer gender is revealed 
through gender-typed language forms, gender stereotyping of computers might become 
less likely under increased cognitive load, just the opposite of Lee’s (2008) findings. 
Therefore, to better understand the theoretical implications of the present results, future 
research should examine both mindlessness and anthropomorphism explanations using a 
wide range of social heuristics in various task environments.

Lastly, the current findings demand our attention to the question of how mindlessness 
can be unambiguously manipulated or measured. In Experiment 1, unlike previous studies 
focusing on mindlessness as a temporary state varying from situation to situation, rational-
ity was measured as an index of chronic mindfulness. Similarly, instead of varying indi-
viduals’ motivation to process information mindfully (e.g., Langer et al., 1978), Experiment 
2 disrupted individuals’ ability for mindful cognitive functioning by increasing cognitive 
load. Although studies have shown that high rationals (e.g., Berger, Lee, & Johnson, 2003) 
and those assigned an additional task (e.g., Gilbert et al., 1988) exhibited the definitional 
characteristics of mindlessness, they did not directly measure the psychological state of 
mindlessness. If one is to evaluate the mindlessness explanation for CASA findings, more 
effort should be expended to develop a measure of mindlessness with acceptable degrees 
of validity and reliability.

Conclusion
In attempts to address when and why people make social attributions to computers, the present 
research examined how humanlikeness of the interface as well as chronic and temporary  
mindlessness alters their responses to computers that flatter. Results showed that adding anthro-
pomorphic characters does not necessarily precipitate users’ proclivity to apply social heuristics 
to the computer, failing to support the anthropomorphism explanation for CASA. As for the 
mindlessness account, mixed findings emerged. Specifically, when mindlessness was operation-
alized in terms of individuals’ rational thinking style, those less prone to analytical thinking were 
not only more sensitive to anthropomorphic cues embedded in the interface but they were also 
more likely to show flattery effects. However, when mindlessness was temporarily induced by 
increasing cognitive demand of the situation, flattery effects tended to dissipate. Such divergent 
findings, at the very least, suggest that social responses to computers do not necessarily represent 
automatic reactions to interactive technology wired in human brain, which await external trig-
gers. Instead, some social responses might occur as a result of rather effortful activation of social 
scripts potentially relevant to the given situation. By implementing various forms of anthropo-
morphic interfaces and developing more direct measures of mindlessness, future research should 
elucidate what underlies seemingly prevalent social treatment of computers.

Thus far, CASA researchers have focused on rather disconnected, individual instances of 
phenomena that (dis)confirm the equation, “computers are social actors.” To move beyond 
mere descriptions of interesting observations and explain why computers are treated as such, 
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it seems imperative to consider alternative measurement techniques other than self-reports, 
whose validity is often questioned due to people’s inability to verbalize their internal pro-
cesses as well as the motivational bias to project a positive self-image. For example, it would 
be interesting to see if the same part of the brain gets activated when interacting with a person 
versus a computer that emulates more or less humanlike attributes. Similarly, if some indi-
viduals are less likely to emit social responses to computer than others, various physiological 
data, such as fMRI and EEG, might help to determine whether it is because they somehow 
manage to undo social responses evoked by humanlike stimuli or because they do not have 
appropriate social scripts activated from the beginning. This is why ever-increasing interest 
in less traditional measures in our field seems particularly promising with respect to the 
CASA paradigm.
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Notes

1. To see if the gender of the cartoon characters had significant effects on dependent variables, 
a series of 2 × 2 × 2 × 2 (Computer comments × Character gender × Dichotomized rational-
ity × Participant gender) ANOVAs was computed using character conditions only. Results 
showed no statistically significant main or interaction effects for character gender, all Fs 
< 2.56, all ps > .11, except that male characters tended to elicit higher ratings of perceived 
believability than their female counterparts, F(1, 111) = 3.80, p = .05, η

p

2 = .03. Therefore, 
the data were pooled between the male- and female-character conditions. Participant gen-
der was excluded from the analysis because (a) it was not of significant theoretical interest 
in the current investigation, and (b) it was a nonsignificant covariate for all dependent 
variables, all Fs < 2.37, all ps > .12, except for perceived believability, F(1, 195) = 6.00, 
p = .02, η

p

2 = .03. In all cases, results reported herein remained unaltered after participant 
gender was covaried out.

2. A series of 2 × 2 × 2 (Computer comments × Number of task × Participant gender) ANOVAs 
revealed some gender differences. For example, as compared to women, men tended to attri-
bute greater social attractiveness to the computer, F(1, 141) = 3.41, p = .07, η

p

2 = .02, rated 
the computer as more believable, F(1, 141) = 7.41, p = .007, η

p

2 = .05, and were more likely 
to accept the computer’s suggestions, F(1, 141) = 7.44, p = .007, η

p

2 = .05. However, gender 
was of little theoretical interest in the present research, and there were no significant interac-
tion effects involving participant gender, all Fs < 2.29, all ps > .13. Therefore, participant 
gender was not included in the analyses reported.

3. The author thanks an anonymous reviewer for suggesting this possibility.
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