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The nature of a person’s motivation (whether it is intrinsic or extrinsic) is a key pre-
dictor of how committed they are to a task, and hence how well they are likely to
perform at it. However, it is difficult to reliably communicate and make inferences
about such fine nuances regarding another person’s motivation. Building on the
social functional view of emotion and the evolutionary and psychophysical charac-
teristics of facial expression of emotions, this research suggests that displayed en-
joyment, as evidenced by the size and type of someone’s smile, can serve as a
strong nonverbal signal of intrinsic motivation. Taking the perspective of both
actors and observers, five studies show that people infer greater intrinsic motiva-
tion when they see others display large Duchenne (vs. small) smiles, and that
actors intuit this relationship, strategically displaying larger and more Duchenne-
like smiles if they have an accessible goal to signal intrinsic (vs. extrinsic or no
specific) motivation.
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Imagine you need to hire a real estate agent, and one
agent has images accompanying some favorable cus-

tomer testimonials on her website. What would you infer—
were these testimonials willingly provided or not?

Alternately, imagine a photograph of two smiling celebri-
ties getting married. Is it a marriage of convenience, or do
they truly love each other? People often ask themselves
questions like these because as social animals we care
about why others do what they do, and thus whether their
motivation is intrinsic or extrinsic (Ryan and Deci 2000a).
Making inferences about the nature of other people’s moti-
vation is important because it helps us to predict their fu-
ture behaviors (Jones and Davis 1965), which influences
our decisions, choices, and investments in relationships, be
they social or commercial, relational or transactional. The
real estate agent whose testimonials were willingly pro-
vided by her past customers is probably the one you are
more likely to choose.

However, making inferences about the finer nuances of
other people’s motivation is an enterprise riddled with po-
tential pitfalls, because a given behavior (e.g., providing a
testimonial, or getting married) often looks exactly the
same to an observer, regardless of whether the motivation
underlying the behavior is intrinsic (e.g., out of gratitude,
or for love) or extrinsic (e.g., for payment, or for the per-
son’s wealth). Moreover, verbal claims regarding motiva-
tion may simply be cheap talk. So, behaviors and
proclamations aside, what other signals may help to assess
the nature of other people’s motivation? From one of the
most viewed TED talks by Pamela Meyer to the highly
rated hit show Lie to Me, it appears that nonverbal cues

Yimin Cheng (yimin.cheng@monash.edu) is Lecturer in Marketing at
Monash Business School, Monash University, Building S, 26 Sir John
Monash Drive, Caulfield East, VIC 3145, Australia. Anirban
Mukhopadhyay (Anirban.Mukhopadhyay@ust.hk) is Professor of
Marketing and Associate Dean of the School of Business and
Management at the Hong Kong University of Science and Technology,
Clear Water Bay, Kowloon, Hong Kong. Patti Williams (pattiw@
wharton.upenn.edu) is the Ira A. Lipman Associate Professor of
Marketing at the Wharton School, University of Pennsylvania, 3730
Walnut Street, 700 JMHH, Philadelphia, PA 19104. Please address corre-
spondence to Yimin Cheng. The authors thank Shawn Zamechek for de-
veloping the photo-taking program, Agnes Chan, Sheren Ku, and Angela
Rice for excellent research assistance, and Iris Hung and Jiewen Hong for
their helpful comments. The authors also thank Gerri Spassova, Shahin
Sharifi, Yunhui Huang, Nunera Amun, Christopher Armstrong, and anon-
ymous Wharton students for providing photos for this research. This re-
search was supported by the Hong Kong Research Grant Council (Grant
GRF16502816 to the second author), Department of Marketing Grant at
Monash University to the first author, and the Wharton Behavioral Lab.
Supplementary materials are included in the web appendix accompanying
the online version of this article.

Editors: Eileen Fischer and Margaret C. Campbell

Associate Editor: Zeynep Gürhan-Canli

Advance Access publication June 4, 2019

VC The Author(s) 2019. Published by Oxford University Press on behalf of Journal of Consumer Research, Inc.

All rights reserved. For permissions, please e-mail: journals.permissions@oup.com � Vol. 46 � 2020

DOI: 10.1093/jcr/ucz023

915

D
ow

nloaded from
 https://academ

ic.oup.com
/jcr/article-abstract/46/5/915/5510554 by Library, H

ong Kong U
niversity of Science & Technology user on 25 M

ay 2020



may be a good candidate. The current research focuses on
a specific type of nonverbal cue—the facial expression of
emotion—and specifically on an individual’s smile as a
signal of internal motivation. Building on the social func-
tional view of emotions (Keltner and Haidt 1999; Keltner
and Kring 1998; Van Kleef et al. 2011) and the evolution-
ary and psychophysical characteristics of facial expressions
of emotion (Ekman 1993; Tracy, Randles, and Steckler
2015), we propose that a person’s large Duchenne smile
while engaging in an activity may communicate his or her
intrinsic motivation for that activity. Because all communi-
cations are two-sided in nature, our prediction is also two-
fold. On one hand, observers may use other people’s
displayed smiles to make inferences about their intrinsic
motivation. Correspondingly, actors may proactively dis-
play large Duchenne smiles to signal their intrinsic motiva-
tion to observers.

Previous literature on the social functional view of hu-
man emotions (Keltner and Haidt 1999) has shown that
other people’s emotions signal not only their affective
states, but also their traits (Barasch et al. 2014; Feinberg,
Willer, and Keltner 2012; Harker and Keltner 2001; Wang
et al. 2017), attitudes (Ames and Johar 2009), and expecta-
tions (Van Kleef, De Dreu, and Manstead 2006).
Extending this stream of research, the current investigation
is the first to show that the emotions that people display
(e.g., enjoyment) can also signal fine nuances about the na-
ture of their motivation to observers. Moreover, limited ex-
perimental research has directly tested whether actors
proactively and strategically display certain emotions to
observers during social interactions, with existing research
being limited to verbally stated negative emotions (e.g.,
stated anger, Andrade and Ho 2009). We show that actors
strategically and nonverbally display positive facial emo-
tions to signal the nature of their motivation to others.

We begin by reviewing literature on intrinsic versus ex-
trinsic motivation, the social functional view of emotions,
and Duchenne smiles; we then develop our hypotheses and
present five studies that test them. The first three studies
show that observers infer greater intrinsic motivation from
individuals who display larger and more Duchenne-like
smiles, if the nature of an actor’s motivation is ambiguous.
The next two studies then show that communicators seem to
intuit how their facial expressions are perceived by others,
and thus strategically display larger and more Duchenne-
like smiles to signal intrinsic motivation to potential observ-
ers. We conclude with a discussion of the contributions, lim-
itations, and implications of this research.

THEORETICAL FRAMEWORK

Intrinsic Motivation as Intrapersonal State

Motivation not only varies in level but also in its nature
(Ryan and Deci 2000a), which can range along a continuum

from intrinsic to extrinsic. As Ryan and Deci (2000b) put it,
“The most basic distinction is between intrinsic motivation,
which refers to doing something because it is inherently in-
teresting or enjoyable, and extrinsic motivation, which
refers to doing something because it leads to a separable
outcome.” At one extreme, purely intrinsic motivation refers
to doing something because of its own inherent characteris-
tics, whereas extrinsic motivation refers to doing something
to achieve a separable outcome, such as money or fame
(Deci, Benware, and Landy 1974). This distinction is impor-
tant because relative to extrinsic motivation, intrinsic moti-
vation is better predictive of desirable outcomes such as
enhanced performance, persistence, creativity (Deci and
Ryan 1991; Sheldon et al. 1997), heightened vitality (Nix
et al. 1999), self-esteem (Deci and Ryan 1995), and better
general well-being (Kasser and Ryan 1993, 1996).

Apart from studying the outcomes of intrinsic motiva-
tion, classic intrinsic motivation research has been taken a
behavioral approach and focused on examining the social
conditions that enhance or undermine intrinsic motivation.
A meta-analysis of 128 studies found that contingent
rewards undermined intrinsic motivation (Deci, Koestner,
and Ryan 1999). Another meta-analysis of 41 studies found
that giving people choice and autonomy increased intrinsic
motivation (Patall et al. 2008), whereas different forms of
controlling undermined intrinsic motivation (Ryan and
Deci 2000a). In most of this research, intrinsic motivation
has been measured in two ways—through self-report of
how enjoyable the task is, or through the behavioral mea-
sure of free choice of or the amount of time engaged with
the task when extrinsic incentives are absent.

Whether focused on outcomes or antecedents, using be-
havioral measures or self-reports, most research studies in-
trinsic motivation as an intrapersonal state that arises
within a person and governs his or her behavior. Limited
research has discussed the social communication (e.g., in-
ference and signaling) of intrinsic motivation at the inter-
personal level. Do people care about the nature of others’
motivation? If so, how do they assess it?

Intrinsic Motivation as Important Interpersonal
Information

The nature of a person’s motivation has important impli-
cations not only for themselves, but also for other people
who interact with them, because joint outcomes of interac-
tions, be they commercial or social, can depend on whether
the other party’s motivation is intrinsic or extrinsic. For ex-
ample, a potential customer may wonder if a testimonial
from a previous customer was sincerely given or was paid
for, and an investor may wonder if an entrepreneur is in-
trinsically motivated and will stay passionate and persevere
in the face of potential challenges.

Besides the objective benefits associated with it, intrin-
sic motivation is also generally perceived as more socially
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desirable than extrinsic motivation. Pelletier and Vallerand
(1996) found that even though the actual performances of
subordinates were not different, superiors evaluated perfor-
mance more positively if they were led to believe that their
subordinates were intrinsically (vs. extrinsically) motivated
to perform the task. Yoon, Gürhan-Canli, and Schwarz
(2006) found that attributions of sincere versus insincere
motives qualified the effectiveness of corporate social re-
sponsibility (CSR) activities on consumer attitude toward
the company. Fuchs, Schreier, and van Osselaer (2015,
109) also found that handmade products were evaluated
higher only for producers having intrinsic (vs. extrinsic)
motivation.

The Challenge of Assessing the Nature of
Someone Else’s Motivation

Because the nature of one’s motivation reveals such im-
portant information for social and commercial interactions,
it is important to be able to assess another person’s intrinsic
motivation. However, as mentioned, the nature of one’s
motivation is a fine internal state whose nuances observers
might find difficult to accurately assess (Heath 1999).
Little research has specifically examined how observers as-
sess the nature of other people’s motivation (Heath 1999).
One such endeavor asked participants to consider college
students who spent three hours coloring pictures for either
high or low reward that was either contingent on their per-
formance or not (Deci et al. 1974). Results showed that
participants inferred lower intrinsic motivation for the
picture-coloring task if a resulting reward was high (vs.
low) and contingent (vs. not contingent) on performance.
In many situations, however, observers do not have the op-
portunity to manipulate rewards and contingencies and
then observe an actor’s responses in order to infer motiva-
tion. Therefore, how do observers assess the nature of other
people’s motivation? We suggest that one way is to infer it
from other people’s emotions displayed while engaging in
an activity.

The Social Functional View of Emotions

Emotions not only influence intrapersonal judgments
(e.g., affect as information, Schwarz and Clore 1983), but
also serve to coordinate interpersonal interactions (Keltner
and Haidt 1999). They guide social interactions through
three major functions: evocative, incentive, and informa-
tive (Keltner and Kring 1998). A person’s emotion can in-
fluence other people’s behavior by evoking assimilative or
complementary emotions—the evocative function. For ex-
ample, a child’s featured sadness in an advertisement for a
charitable organization facilitates donation by inducing
sadness and sympathy in the viewer (Small and Verrochi
2009). Displayed emotions can also condition an observ-
er’s response—the incentive function. For example,

displaying anger in an ultimatum game or negotiation can
induce the counterpart to make concessions (Andrade and
Ho 2009; Van Kleef, De Dreu, and Manstead 2004).
Finally, emotions can signal information about the actor
via the observers’ inference-making process—the informa-
tive function. This research focuses on the informative
function of expressed emotions.

There are many examples of this informative function of
emotions. Embarrassment in response to a compliment
may signal prosocial traits (Feinberg et al. 2012). Positive
or negative expressed emotion accompanying a prosocial
or antisocial action may signal the actor’s true attitude
(Ames and Johar 2009). A negotiator tends to make larger
concessions to a counterpart who feels disappointed rather
than guilty, because disappointment signals that the other
party is close to the highest he or she could possibly offer
(Van Kleef et al. 2006). The current research builds on this
emerging research on the social informative function of
emotions. We also extend this stream of research by show-
ing, for the first time, that the facial expression of emotion
(e.g., smile) can signal the nature of one’s motivation to
others (e.g., intrinsic motivation).

The Characteristics of Facial Expression of
Emotions in Communication

We focus on facial expressions of emotion not only be-
cause they are highly accessible in social interactions, but
also because they are usually perceived as diagnostic sour-
ces for social inference making due to their hardwired na-
ture and spontaneity (Ekman 1993). First, emotional
expressions facilitate survival, and hence are selected by
evolution (Darwin 1872). For example, fear makes pri-
mates open their eyes wider, allowing them to see more
threats and thereby avoid danger (Lee, Susskind, and
Anderson 2013), Second, the basic emotions have unique
facial configurations and are universally recognized across
cultures (Ekman and Friesen 1971; Ekman, Sorenson, and
Friesen 1969; Ekman et al. 1987; Elfenbein and Ambady
2002). Third, even infants who have not developed lan-
guage skills react to adults’ emotional expressions (Sorce
et al. 1985). Because the display, recognition, and reaction
to facial expression of emotions are so hardwired, emo-
tional expressions are likely to be used as a reliable source
of social communication and social inferences.

The diagnosticity of expressed emotions in social infer-
ence also arises from their relative spontaneity and irre-
pressibility (Ekman 1993). First, basic emotions are
characterized by their quick onset, automatic appraisal, and
unbidden occurrence (Ekman 1992); hence, people may
spontaneously display them even before they are aware of
them and try to suppress them. Second, because people
usually cannot see their own faces the way observers do,
they are to some extent deprived of online feedback regard-
ing their own facial expressions. This makes it difficult for
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them to regulate their emotional expressions on a moment-to-
moment basis (DePaulo 1992). As Schneider, Hastorf, and
Ellsworth (1979) suggested, although observers are not totally
naı̈ve to the possibility that nonverbal behaviors can be delib-
erately regulated, they seem to be generally more “taken” by
the spontaneity and trustworthiness of such behaviors.

Smiling as a Signal of Intrinsic Motivation

Given that emotions convey rich social information, and
facial expressions of emotion are perceived as diagnostic,
how do they inform us regarding the nature of another per-
son’s motivation? Previous literature suggests that intrinsic
motivation arises from basic psychological needs for com-
petence, autonomy, and relatedness, which are principal
sources of enjoyment and vitality throughout life (Ryan
and Deci 2000a). Deci (1975) argues that if an activity is
internally rewarding, the end state should be positive af-
fect. Indeed, intrinsic motivation is sometimes defined as
doing something for its inherent enjoyment or satisfaction
(Ryan and Deci 2000b). Therefore, we suggest that observ-
ers may use another person’s displayed enjoyment (e.g.,
smile) while engaging in an activity as a signal to infer that
person’s intrinsic motivation.

Duchenne Smile. People smile for a variety of reasons
(e.g., being polite, masking misery, feeling embarrassed,
pleasing others), and not all types of smiles reflect enjoy-
ment. Prior literature has shown that smiles related to true
enjoyment comprise unique facial muscle movements
(Ekman, Davidson, and Friesen 1990). While a nonenjoy-
ment smile involves only the lip corners being pulled up-
ward (zygomatic major muscle), an enjoyment smile (e.g., a
Duchenne smile) also involves raising the cheeks and con-
tracting the external corners of the eyes (orbicularis oculi
muscle; please see the illustration in web appendix A).
Extensive research has shown that compared to other types
of smiles, Duchenne smiles are a more reliable indication of
enjoyment (Ekman 1992; Gunnery and Ruben 2016).
Hence, a Duchenne smile displayed while engaging in an
activity should be a better signal of the intrinsic motivation
for this activity compared to other types of smiles. It is im-
portant to note that although much psychological research
has investigated the mapping between facial expressions
(e.g., Duchenne smile) and felt emotions (e.g., enjoyment),
the current research is the first to study the relationship be-
tween facial expression and the nature of motivation.

Size of Smile and Duchenne-ness. Although the size of
a smile and its Duchenne-ness are conceptually distinct, in
daily expressions, they are often naturally correlated
(Gunnery, Hall, and Ruben 2013). Duchenne smiles are
usually large smiles. Correspondingly, when smiles are
large enough, they look Duchenne-like. As Frank, Ekman,
and Friesen (1993) put it, “smiles of high zygomatic major
intensity raise the cheek high enough to create many of the

same bulges and wrinkles associated with orbicularis oculi
action.” Given this natural correlation of smile size and
Duchenne-ness, we develop our main hypothesis compar-
ing large Duchenne smiles with small smiles, and propose
that observers infer greater intrinsic motivation underlying
an activity if they see actors display large Duchenne (vs.
small) smiles while engaging in that activity.

That said, it is still theoretically interesting to disentan-
gle the size of a smile and its Duchenne-ness. Although the
size of a smile usually correlates with Duchenne-ness, our
effect is predicated on the link between Duchenne-ness and
true enjoyment. Therefore, the size of a smile, absent
Duchenne-ness, may not be sufficient to signal intrinsic
motivation all on its own. Therefore, we propose that
observers may infer greater intrinsic motivation from large
Duchenne smiles than from large non-Duchenne smiles.
Further, we propose that observers infer no more intrinsic
motivation underlying an activity if they see actors display
large non-Duchenne smiles versus small smiles. We test
these predictions in studies 2a and 2b.

Ambiguity of Motivation. Inference making usually
occurs when there is uncertainty in the context. This is true
of inference making based on emotions as well. For exam-
ple, anger enhances the credibility of a complaint only
when the rationale for the complaint leaves room for doubt,
but not when complaints are already highly justifiable
(Hareli et al. 2009). Similarly, smiles should be used as
cues to infer intrinsic motivation only if there is ambiguity
regarding the motivation. Most communication contexts
are fairly benign and people do not automatically question
others’ motives (Campbell and Kirmani 2000). In these
contexts, we suggest that observers are relatively less likely
to rely on the size or type of an actor’s smile to make infer-
ences about their motivation. However, when ambiguity
about the nature of a person’s motivation is brought to
mind, an observer may make a closer assessment, and, in
the absence of other information, use his/her smile to make
an inference about the nature of his/her motivation.

H1: When the nature of an actor’s motivation for engaging

in a given activity is ambiguous. . .

H1a: . . .observers infer greater intrinsic motivation if they

see the actor displays a large, Duchenne smile (compared to

a small smile) while engaging in the activity, and. . .

H1b: . . .observers may infer greater intrinsic motivation

from large Duchenne smiles than from large non-Duchenne

smiles. They do not infer greater intrinsic motivation from

large non-Duchenne smiles compared to small smiles.

H2: When the nature of an actor’s motivation for engaging in

a given activity is unambiguous, observers do not rely on the

size or type of the actor’s smile to infer intrinsic motivation.

Signaling. As argued earlier, not only do observers
have the incentive to infer the nature of actors’ motivation,
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actors may also have the incentive to communicate or sig-
nal the nature of their motivation to observers (particularly
if it is intrinsic). Some research has suggested that people
may proactively and strategically use their emotions to in-
fluence other people’s behaviors, but little research has di-
rectly tested this. For example, a qualitative study found
that bill collectors were trained to display urgency emo-
tions to debtors (Sutton 1991). Another interview-based in-
vestigation suggested that bosses sometimes deliberately
displayed anger at work to intimidate their subordinates
(Fitness 2000). Andrade and Ho (2009) showed that game
players strategically disclosed stated anger to influence a
counterpart’s concession in the subsequent round. Each of
these examples suggests that although emotions are mostly
spontaneous and thus diagnostic, people understand the so-
cial functions of emotions (Keltner and Kring 1998) and
strategically leverage these functions to their advantage
(Gneezy and Imas 2014). Because signaling internal
states—including motivation—is one of the three main so-
cial functions of emotion, people may strategically display
emotions to signal motivation.

In the current context, actors may at times wish to signal
intrinsic motivation. However, they can never be fully con-
fident that observers will perceive them as intrinsically mo-
tivated, and hence their best strategy is to assume that
observers will experience some ambiguity in making
assessments about the nature of their motivation.
Consequently, a communicator who has a goal to signal in-
trinsic (vs. extrinsic or no specific) motivation for engaging
in an activity may proactively and strategically display
larger and more Duchenne-like smiles to potential observ-
ers. We test this hypothesis in studies 3 and 4.

H3: Actors display larger and more Duchenne-like smiles if

they want to signal their own intrinsic (vs. extrinsic or no

specific) motivation to observers.

It is worth noting that we do not hypothesize that actors
are perfectly able to strategically display large Duchenne
smiles at will, because there exist substantial individual
differences in the ability to manipulate one’s own facial
expressions (Ekman 1993). Moreover, although most

people can deliberately contract the medial portion of the
orbicularis oculi, most cannot deliberately contract its lat-
eral portion (Ekman 1993). We hypothesize only that
actors strategically display relatively more Duchenne-like
smiles if they wish to signal intrinsic as opposed to extrin-
sic or no specific motivation. To what extent their strategic
displays fully satisfy the Duchenne criteria is beyond the
investigation of this current research. Figure 1 visualizes
the overall conceptual framework.

Overview of Current Research

We now present five studies that test the effect of dis-
played smiles in communicating intrinsic motivation.
Studies 1–3 test the hypotheses in the context of customer
testimonials. Study 1 tests whether observers infer greater
intrinsic motivation underlying customer testimonials if the
endorsing customers display large Duchenne (vs. small)
smiles, when the ambiguity of the endorser’s motivation is
brought to mind. Studies 2a and 2b test whether the large-
ness of a smile is sufficient to signal intrinsic motivation,
or alternatively, Duchenne-ness is necessary. Study 2b also
tests whether smiling has downstream consequences on
consumer judgment and intention, and whether this is me-
diated by inferred intrinsic motivation. Study 3 shifts the
examination to the actor side, testing whether customer
endorsers given a goal to signal intrinsic (vs. extrinsic or
no specific) motivation proactively display larger and more
Duchenne-like smiles in self-taken photos that accompany
testimonials. Study 4 provides additional process evidence
for the consciousness of display, in the context of online
fundraising.

STUDY 1: OBSERVERS’ INFERENCE OF
INTRINSIC MOTIVATION AS A

FUNCTION OF SMILE TYPE AND
AMBIGUITY PRIMING

Method

Undergraduate students (N¼ 141) from a major Asian
university participated in this study for course credit. Eight
participants who failed an attention check at the beginning
of the study, and two who had previously participated in a
pilot study for stimulus development, were dropped from
the analysis, leaving 131 participants (47% female, median
age ¼ 20).

Study 1 had a 2 (ambiguity of motivation: primed vs. not
primed) � 2 (smile type: small vs. large Duchenne)
between-subjects design, consisting of two parts. In the
first part, participants were randomly assigned to either an
ambiguity priming condition or a control condition. In the
ambiguity priming condition, participants read a short par-
agraph about “customer endorsements” and then answered
two questions based on the paragraph. The paragraph read,

FIGURE 1

CONCEPTUAL FRAMEWORK
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“Companies often show their prospective customers
endorsements from previous satisfied customers. Such cus-
tomer endorsements can be very informative. However,
there have been cases in the past when companies have
gotten customers to endorse them even though the custom-
ers were not sincerely willing to do so.” The two questions
asked them how they felt about customer endorsements
(1¼ Most customer endorsements are unreliable/insincere,
4¼There are equal numbers of reliable and unreliable /
sincere and insincere endorsements, 7¼Most customer
endorsements are reliable/sincere). In the control condition,
participants were not given any paragraph or questions and
they directly entered the second part of the study.

In the second part, all participants imagined going to
Phoenix, Arizona, for a six-month exchange study. Due to
limited housing capacity, they needed to hire a real estate
agent to find an off-campus place for them to live. They
imagined visiting the websites of real estate agents and ran-
domly opening one. We presented participants with a snap-
shot of a website (see appendix A). The website contained
the real estate agent’s name (Kelly Robinson), address,
phone number, a welcome message, a picture of the down-
town area, and a few navigation buttons. In the lower part
of the website, two customer testimonials were presented
along with each endorser’s first name and headshot. One
testimonial read, “Kelly provides the best service” and the
other read, “She is the person you are looking for.” All in-
formation and images were identical across conditions ex-
cept for the smiles (large Duchenne vs. small) in the two
headshots.

After viewing the website, participants completed meas-
ures to assess their inferred motivations underlying the cus-
tomer testimonials, indicating their agreement (1¼
strongly disagree, 7¼ strongly agree) with six statements,
three corresponding to intrinsic motivation (Q1, “They re-
ally want to endorse this agent with no reservations”; Q2,
“They sincerely think this agent is worth endorsing”; Q3,
“Even if the agent didn’t ask, these previous customers
would voluntarily give positive word-of-mouth of this
agent among their family and friends”), and the other three
corresponding to extrinsic motivation (Q4, “The agent
probably paid them to provide the positive endorsement”;
Q5, “The agent asked them to say good things about her
service”; Q6, “If the agent hadn’t asked, these previous
customers would not have provided recommendations”).
The order of the six questions was randomized for each
participant.

Whereas prior research often measured intrinsic motiva-
tion in a unidimensional fashion, and regarded higher in-
trinsic motivation as automatically implying lower
extrinsic motivation (Isen and Reeve 2005; Ryan and Deci
2000a; Sen, Bhattacharya, and Korschun 2006), we mea-
sured intrinsic and extrinsic motivation with separate ques-
tions. We did so to examine whether the patterns on the
extrinsic motivation questions would be the exact reverse

of those on the intrinsic motivation questions. This choice
creates some other limitations, particularly because extrin-
sic motivation can be driven by a wider array of factors
than intrinsic motivation (Ryan and Deci 2000a). Whereas
intrinsic motivation refers to doing something for its own
sake, extrinsic motivation refers to doing something for
any other separable outcome—this may include money,
fame, image, status, social pressure, avoidance of punish-
ment, social norms, and others. Because of the many driv-
ers of extrinsic motivation, it may be difficult to capture
with only three discrete questions. For example, a partici-
pant may agree that the endorser provided a testimonial be-
cause she did not want to upset the agent (Q5). However,
this participant may not necessarily feel that the testimonial
was provided because it was paid for (Q4). In contrast,
those who agree with Q1 are very likely to also agree with
Q2 and Q3 because these questions coherently unite under
the intrinsic motivation construct. As a result, it is possible
that the extrinsic motivation results may not be the exact
opposite of the effect on intrinsic motivation. Consistent
with the method used in prior literature, we rely upon the
intrinsic motivation questions more in testing our hypothe-
ses. Nonetheless, we report both results, as they are intrigu-
ing and potentially informative regarding the complex
nature of extrinsic motivation. In subsequent studies, we
measure extrinsic motivation differently.

Is it possible that larger and more Duchenne-like smiles
simply cause participants to like the endorsers or the web-
site more, and might these positive feelings carry over to
any subsequent judgments, rather than our proposed the-
ory? Such an explanation would predict a main effect of
smiling rather than an interactive effect with motivation
ambiguity. To further test this alternative explanation, par-
ticipants answered several questions that measured varia-
bles such as mood (“How are you feeling at this moment?”
1¼ very bad, 4¼ neither good nor bad, 7¼ very good), lik-
ing of the endorsers (“How much did you like these en-
dorsing customers?” 1¼ I liked them very much, 4¼ I
neither liked nor disliked them, 7¼ I disliked them very
much), and liking of website design (“How good or bad is
the design of this website?” 1¼ very bad, 7¼ very good).
Finally, participants completed manipulation-check ques-
tions regarding displayed enjoyment (“How happy did the
endorsing customers look on the website?” 1¼ very un-
happy, 4¼ neither happy nor unhappy, 7¼ very happy),
and reported their gender and age.

Result

Manipulation Check. An ANOVA of smile type and
ambiguity priming on perceived enjoyment revealed a
main effect of smile type (Msmall ¼ 4.91, Mlarge Duchenne ¼
5.52, F(1, 127) ¼ 15.50, p < .01, gp

2 ¼ .11). Ambiguity
priming had neither a main effect (Mprime ¼ 5.32, Mcontrol

¼ 5.11, F(1, 127) ¼ 1.91, p ¼ .17, gp
2 ¼ .02) nor

920 JOURNAL OF CONSUMER RESEARCH

D
ow

nloaded from
 https://academ

ic.oup.com
/jcr/article-abstract/46/5/915/5510554 by Library, H

ong Kong U
niversity of Science & Technology user on 25 M

ay 2020



moderating effect on perceived enjoyment in the
photographs (F(1, 127) ¼ .04, p ¼ .84, gp

2 < .01).
Therefore, participants viewed the endorsing customers as
having greater enjoyment if they displayed large Duchenne
smiles versus small smiles, as intended. It is worth noting
that endorsing customers looked happy even in the small
smile condition (Msmall ¼ 4.91 vs. 4¼ neither happy nor
unhappy, t(64) ¼ 8.68, p < .01, d¼ 2.17); hence, the
results were not driven by the valence of the emotion (i.e.,
happy vs. unhappy).

Inferred Intrinsic Motivation. We first conducted ex-
ploratory factor analysis based on the principal components
method of extraction and varimax rotation. Consistent with
our prediction, the six questions regarding the nature of
motivation loaded on two factors: intrinsic motivations
(Q1, Q2, and Q3, eigenvalue ¼ 1.96, 32.71% of variance
explained, Cronbach’s a ¼ .74) and extrinsic motivations
(Q4, Q5, and Q6, eigenvalue ¼ 1.49, 24.85% of variance
explained, Cronbach’s a ¼ .46). The low internal consis-
tency of the three extrinsic motivation questions confirmed
the multifaceted nature of the extrinsic motivation con-
struct, and the limitation of this instrument. Nonetheless,
we averaged the two sets of questions separately to gener-
ate one index of inferred intrinsic motivation and one of in-
ferred extrinsic motivation.

An ANOVA on intrinsic motivation with smile type and
ambiguity priming as between-subjects factors revealed
neither a main effect of ambiguity priming (Mcontrol ¼
4.23, Mprime ¼ 4.06, F(1, 127) ¼ 1.15, p ¼ .29, gp

2 ¼ .01),
nor a main effect of smile type (Msmall ¼ 4.02, Mlarge

Duchenne ¼ 4.27, F(1, 127) ¼ 2.45, p ¼ .12, gp
2 ¼ .02), but

a significant interaction (F(1, 127) ¼ 4.50, p ¼ .04, gp
2 ¼

.03). To interpret the interaction, we looked at the simple
effects of smile type in the different ambiguity conditions.
When ambiguity of motivation was not primed, partici-
pants inferred similar levels of intrinsic motivation regard-
less of the type of smile (Msmall ¼ 4.27, Mlarge Duchenne ¼
4.18, F(1, 127) ¼ .16, p ¼ .70, gp

2 < .01). In contrast,
when ambiguity of motivation was primed, participants
seemed to actively look for signals to help them make
inferences. As a result, they inferred stronger intrinsic mo-
tivation from large Duchenne (vs. small) smiles (Msmall ¼
3.75, Mlarge Duchenne ¼ 4.35, F(1, 127) ¼ 6.74, p ¼ .01, gp

2

¼ .05). To test the robustness of these findings and rule out
alternative explanations, we performed an ANCOVA, con-
trolling for mood (F(1, 124) ¼ .63, p ¼ .43, gp

2 < .01), lik-
ing of the endorsers (F(1, 124) ¼ 3.48, p ¼ .06, gp

2 ¼ .03),
and liking of the website design (F(1, 124) ¼ 17.00, p <
.01, gp

2 ¼ .12). All the above significant effects held ro-
bustly when these covariates were controlled for (interac-
tion F(1, 124) ¼ 5.45, p ¼ .02, gp

2 ¼ .04; simple effect of
smile type under ambiguity priming F(1, 124) ¼ 6.51, p
¼ .01, gp

2 ¼ .05). These effects held when gender (F(1,
122) < .01, NS, gp

2 < .01) and age (F(1, 122) ¼ .85, p ¼

.36, gp
2 < .01) were further statistically controlled for

(interaction F(1, 122) ¼ 4.58, p ¼ .03, gp
2 ¼ .04; simple

effect of smile type under ambiguity priming F(1, 122) ¼
6.31, p ¼ .01, gp

2 ¼ .05).

Inferred Extrinsic Motivation. A similar ANOVA on
inferred extrinsic motivation revealed directional effects
of ambiguity priming (Mcontrol ¼ 4.32, Mprime ¼ 4.53,
F(1, 127) ¼ 1.82, p ¼ .18, gp

2 ¼ .01) and smile type
(Msmall ¼ 4.51, Mlarge Duchenne ¼ 4.34, F(1, 127) ¼ 1.07,
p ¼ .30, gp

2 < .01). However, neither effect was signifi-
cant, nor was the ambiguity � smile type interaction
(F(1, 127) ¼ .09, p ¼ .77, gp

2 < .01). Although the ef-
fect of smiling on inferred extrinsic motivation was not
exactly the reverse of that on inferred intrinsic motiva-
tion, we believe this was due to the empirical limitation
of the measurement instruments as discussed earlier.
Because extrinsic motivation is multiply determined and
more broadly defined than intrinsic motivation (Ryan
and Deci 2000a), it is more difficult to measure with a
few discrete questions, as is also indicated by the lower
Cronbach’s a.

Discussion

Study 1 showed that when the motivation underlying
customer testimonials was ambiguous (i.e., when ambigu-
ity was primed), observers inferred greater intrinsic moti-
vation driving the testimonial if the endorsing customers
displayed large Duchenne smiles as compared to small
smiles. When ambiguity was not primed, observers
appeared to not use endorsers’ smiles to make inferences
about their motivation. We note that given the sample size,
study 1 may have been underpowered, though the results
are consistent with subsequent studies, which are not
underpowered.

In this study, we compared large Duchenne smiles with
small smiles because the size of a smile and its Duchenne-
ness are often naturally correlated in daily expressions.
Despite this natural correlation, size and Duchenne-ness
are conceptually distinct, and it is theoretically intriguing
and informative to study whether the above effect was
driven by the size of the smile or its Duchenne-ness.
Therefore, we try to disentangle these two components in
study 2 by adding a condition featuring a large, non-
Duchenne smile. If size is the key element, observers
should infer the same level of intrinsic motivation from a
large smile, regardless of its Duchenne-ness, compared
with a small smile. However, if Duchenne-ness is the key
element, observers should infer the same low level of in-
trinsic motivation from non-Duchenne smiles, regardless
of their size, compared with a large Duchenne smile. We
examine this question in the next two studies (2a and 2b).
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STUDY 2A: THE RELATIVE ROLE OF
SMILE SIZE VERSUS DUCHENNE-NESS

Study 2A used the same real estate agent website as in
study 1 with a different set of endorser headshots. Two vol-
unteers, one female and one male, were recruited as models
and photographed expressing small smiles (pulling lip cor-
ners upward a bit), large non-Duchenne smiles (pulling lip
corners upward a lot), and large Duchenne smiles (pulling
lip corners upward a lot, raising cheeks, and contracting
the external corners of the eyes). Pairs of photos displaying
the same type of smiles were inserted in the realtor website
to create three versions (see appendix B). We also included
a no photo condition as a control condition. In this condi-
tion, the website did not present any headshots, but in-
cluded the identical endorser verbal testimonials.

Method

Students from a major East Coast university (N¼ 216)
participated in the study for course credit. Seven partici-
pants failed an attention-check question at the beginning of
the study and were eliminated from analysis (N¼ 209, 147
females, median age ¼ 20). This study followed a single-
factor between-subjects design, with endorsers’ smiles ma-
nipulated at four levels: no photo, small smiles, large
non-Duchenne smiles, and large Duchenne smiles. As
study 1 had found that observers used actors’ smiling to in-
fer intrinsic motivation only when actors’ motivation was
ambiguous, in this study, all participants read the ambigu-
ity prime from study 1.

Participants first read the same paragraph in study 1 to
prime the ambiguity of endorsers’ motivation. Then they
imagined going to Phoenix, Arizona, for a six-month in-
ternship and looking to hire a real estate agent to find a
place to live. We presented participants with one of the
four versions of the website snapshot (see appendix B) and
measured their inferred intrinsic and extrinsic motivation
underlying the testimonials, using the exact same questions
as in study 1. To check the effectiveness of the smiling ma-
nipulation, participants in the three photo conditions
responded to two questions that measured the size of smile
(“How much of a smile did you see on the faces of the en-
dorsing customers? 1¼No smile at all, 7¼A big smile)
and Duchenne-ness (“How authentic or artificial are the
smiles?” 1¼Very artificial, 7¼Very authentic).
Participants in the no photo condition did not respond to
these two questions because they did not see any faces.
Covariates and demographics as in study 1 were measured
at the end.

Results

Manipulation Check. Participants rated the small
smiles (Msmall ¼ 3.83) as significantly smaller than the

large non-Duchenne smiles (Mlarge non-Duchenne ¼ 5.65,
t(153) ¼ 7.75, p < .01, d¼ 1.43) and the large Duchenne
smiles (Mlarge Duchenne ¼ 6.00, t(153) ¼ 9.35, p < .01,
d¼ 1.80). The two large smiles were rated similarly large
(t(153) ¼ 1.51, p ¼ .13, d¼ 0.32). Participants rated the
large Duchenne smiles (Mlarge Duchenne ¼ 4.64) as signifi-
cantly more authentic than the large non-Duchenne smiles
(Mlarge non-Duchenne ¼ 3.73, t(153) ¼ 3.25, p < .01,
d¼ 0.63) and the small smiles (Msmall ¼ 3.19, t(153) ¼
5.16, p < .01, d¼ 1.04). Large non-Duchenne smiles were
rated marginally more authentic than small smiles (t(153)
¼ 1.88, p ¼ .06, d¼ 0.37) perhaps because a substantial
lifting of the lip corners can also raise cheeks upward to
some extent.

Inferred Intrinsic Motivation. Factor analysis on the
six questions that measured inferred motivation generated
two factors as expected. The intrinsic motivation factor
(Q1, Q2, Q3, Cronbach’s a ¼ .75) explained 33.73% of the
variance and the extrinsic motivation factor (Q4, Q5, Q6,
Cronbach’s a ¼ .61) explained 28.21%. Therefore, we av-
eraged them separately to generate one index of inferred
intrinsic motivation and one of inferred extrinsic
motivation.

An ANOVA on intrinsic motivation with condition as
the between-subjects factor revealed an omnibus effect of
condition that approached significance (F(3, 205) ¼ 1.99,
p ¼ .12, gp

2 ¼ .03; see figure 2). Further, an ANCOVA
showed that condition indeed had a significant effect (F(3,
202) ¼ 2.75, p ¼ .04, gp

2 ¼ .04) when mood (F(1, 202) ¼
4.26, p ¼ .04, gp

2 ¼ .02), liking of endorsers (F(1, 202) ¼
5.52, p ¼ .02, gp

2 ¼ .03), and liking of web design (F(1,
202) ¼ 4.09, p ¼ .04, gp

2 ¼ .02) were statistically con-
trolled for. This replicated the ANCOVA result in study 1.
The ANCOVA result held (F(3, 200) ¼ 2.81, p ¼ .04, gp

2

¼ .04) when gender (F(1, 200) ¼ .11, p ¼ .74, gp
2 < .01)

and age (F(1, 200) ¼ .89, p ¼ .35, gp
2 < .01) were also

controlled for. Planned contrasts without controlling for

FIGURE 2

INFERRED INTRINSIC MOTIVATION AS A FUNCTION OF
CONDITION (STUDY 2A)
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these covariates confirmed the expected results. First, par-
ticipants inferred greater intrinsic motivation underlying
the testimonials when endorsers displayed large Duchenne
smiles (Mlarge Duchenne ¼ 3.94) versus small smiles (Msmall

¼ 3.49, t(205) ¼ 2.26, p ¼ .03, d ¼ .45). This replicated
the key finding of study 1. Importantly, participants did not
infer greater intrinsic motivation from large non-Duchenne
smiles (Mlarge non-Duchenne ¼ 3.59) than small smiles (t(205)
¼ .50, p ¼ .62, d ¼ .10), suggesting that large smiles by
themselves do not signal intrinsic motivation if they are
not Duchenne. Further, participants inferred marginally
greater intrinsic motivation from large Duchenne smiles
than large non-Duchenne smiles (t(205) ¼ 1.74, p ¼ .08, d
¼ .34). This marginal result suggests that an extra dose of
Duchenne-ness is important in signaling intrinsic motiva-
tion, but also that when a smile is large it may be at times
difficult to fully disentangle from Duchenne (Frank et al.
1993; Gunnery et al. 2013).

Finally, the mean for inferred intrinsic motivation in the
no photo condition (Mno photo ¼ 3.77) lay between those in
the small smile (Msmall ¼ 3.49, t(205) ¼ –1.41, p ¼ .16, d
¼ .28) and large Duchenne smile conditions (Mlarge

Duchenne ¼ 3.94, t(205) ¼ .86, p ¼ .39, d ¼ .17). Because
neither contrast achieved statistical significance at the 90%
confidence level, it is difficult to conclude whether the ef-
fect was due to the negative inferences from small smiles,
or the positive inferences from large Duchenne smiles.
Study 2B was conducted to further address this question.

Inferred Extrinsic Motivation. An ANOVA on inferred
extrinsic motivation with condition as the between-subjects
factor revealed a significant omnibus effect (F(3, 205) ¼
2.97, p ¼ .03, gp

2 ¼ .04). Planned contrasts revealed that
participants inferred significantly greater extrinsic motiva-
tion underlying the testimonial when the endorsers dis-
played large non-Duchenne smiles (Mlarge non-Duchenne ¼
4.92) than large Duchenne smiles (Mlarge Duchenne ¼ 4.35,
t(205) ¼ 2.65, p < .01, d ¼ .526) or in the no photo condi-
tion (Mno photo ¼ 4.41, t(205) ¼ 2.36, p ¼ .02, d ¼ .45).
There were no other significant contrasts (ps > .12).
Again, the effect of smiling on inferred extrinsic motiva-
tion was not the exact inverse of the effect on intrinsic mo-
tivation. We suspect this was again due to the extrinsic
motivation instrument whose Cronbach’s a once again fell
below the conventional threshold of .70 (DeVellis 2012),
albeit better than in study 1.

Discussion

Study 2a offers some important replications of the find-
ings in study 1. When customer endorsers displayed large
Duchenne smiles as compared to small smiles, participants
again inferred greater intrinsic motivation underlying the
testimonial. Importantly, we attempted to disentangle smile
size and Duchenne-ness by introducing a large non-

Duchenne smile condition. Participants did not infer
greater intrinsic motivation from large non-Duchenne
smiles than from small smiles. However, they inferred
greater intrinsic motivation from large Duchenne smile
than large non-Duchenne smiles, albeit marginally. This
implies that for smiles to signal intrinsic motivation, sim-
ply being large is not enough; the element of Duchenne-
ness is important. In study 2b, we test hypothesis 1b again
with another sample of participants to see if the results
replicate.

It is important to note that these findings do not suggest
Duchenne-ness itself is sufficient, because we did not have
a small Duchenne smile condition to compare with the
small (non-Duchenne) smile condition. As discussed ear-
lier, it is difficult to express a small Duchenne smile be-
cause Duchenne smiles are naturally more like large
smiles. Additionally, we do not suggest that smile size is
completely irrelevant. This is because the intensity of
smiles may serve as a costly signal, provided that the au-
thenticity of enjoyment is guaranteed in the first place
(Gunnery et al. 2013; Mehu et al. 2012). Were we able to
create small Duchenne smiles, participants may still have
inferred greater intrinsic motivation from large Duchenne
smiles as compared to small Duchenne smiles, because the
former indicates a stronger degree of enjoyment in engag-
ing in the activity. In short, our results indicate that neither
size nor Duchenne-ness alone is sufficient, but Duchenne-
ness seems to be necessary.

Although we replicated the significant difference in the
inferred intrinsic motivation between small smiles and large
Duchenne smiles, it is unclear whether the effect is driven
by negative inferences from smaller smiles or positive infer-
ences from large Duchenne smiles. It is possible that the ef-
fect was driven only by the negative inferences from the
small smiles, because those actors could look “unhappy,”
thus signaling a lack of enjoyment and intrinsic motivation.
Results from study 1 suggested otherwise because the ma-
nipulation check showed participants found the endorsing
customers in the small smile condition significantly happier
than a neutral state (4.91 vs. 4, t(64) ¼ 8.68, p < .01). In
study 2a, we included a no photo control condition to shed
light on the source of the effect. Unfortunately, neither
planned contrast against the control condition achieved sta-
tistical significance. Therefore, we conducted study 2b to
address some of the possible limitations of study 2a as
explained below, seeking to generate more conclusive evi-
dence regarding the source of the effect.

STUDY 2B: SOURCE OF THE EFFECT
AND DOWNSTREAM CONSEQUENCE

In study 2a, we were not able to confidently conclude
whether the effect of large Duchenne smiles relative to
small smiles was driven more by the positive inference
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from the former, or the negative inference from the latter.
We speculate there were two reasons. First, the questions
we used to measure inferred intrinsic motivation might
have been overly specific. Hence, in study 2b, we use a
general and simpler question to measure inferred intrinsic
motivation (Sen et al. 2006; Yoon et al. 2006).
Specifically, we ask, “How genuine are the endorsements
for this real estate agent?” (1¼Not genuine at all,
7¼Very genuine). Secondly, study 2a was conducted with
business school students from an elite university. This sam-
ple may be more sophisticated or skeptical than the general
public. This could possibly explain the negative inference
from small smiles, which the general public might find
quite benign. Echoing this speculation regarding the sam-
ple, the inferred intrinsic motivation in study 2a was below
the scale midpoint across all four conditions. Therefore, we
recruited American participants from Amazon Mechanical
Turk (MTurk) for study 2b. These participants are more
representative of the general public (N¼ 209, 52.6% fe-
male, ages 18 to 85 with mean of 37.06) than elite business
school students.

Apart from an improved measure and a different sample,
study 2b tested downstream consumer consequences in
terms of anticipated service quality. Specifically, we asked
three questions: “How confident are you that this real es-
tate agent will provide good service to you?” (1¼Not con-
fident at all, 7¼Very confident); “How sure are you that
this real estate agent will find you a good place to live?”
(1¼ Not sure at all; 7¼Very sure); “How likely are you to
hire this real estate agent to find you a good place to live?”
(1¼Very unlikely, 7¼Very likely).

The rest of study 2b was the same as study 2a except
that we did not measure mood, liking of endorsers, and lik-
ing of web design again, because controlling for these
covariates did not change the results in either study 1 or
study 2a. Also, we did not separately measure inferences of
extrinsic motivation, as both study 1 and study 2a sug-
gested a limitation of this instrument. Rather, following
prior research, we measured only inferred intrinsic motiva-
tion in a unidimensional fashion and consider a higher
score on this measure as implying lower extrinsic motiva-
tion (Isen and Reeve 2005; Ryan and Deci 2000a; Sen
et al. 2006).

Results

Inferred Intrinsic Motivation. Omnibus ANOVA
revealed a significant effect of experimental condition on
inferred intrinsic motivation (F(3, 205) ¼ 2.76, p ¼ .04,
gp

2 ¼ .04; see figure 3). This effect held (F(3, 203) ¼
2.94, p ¼ .03, gp

2 ¼ .04) when gender (F(1, 203) ¼ 3.69, p
¼ .06, gp

2 ¼ .02) and age (F(1, 205) < .01, NS, gp
2 < .01)

were controlled for. Planned contrasts showed that partici-
pants who saw large Duchenne smiles inferred greater
intrinsic motivation (Mlarge Duchenne ¼ 4.81) than those who

saw large non-Duchenne smiles (Mlarge nonDuchenne ¼ 4.11,
t(205) ¼ 2.38, p ¼ .02, d ¼ .50), small smiles (Msmall ¼
4.10, t(205) ¼ 2.41, p ¼ .02, d ¼ .47), and the no photo
condition (Mno photo ¼ 4.14, t(205) ¼ 2.26, p ¼ .03, d ¼
.42). The latter three conditions did not differ from one an-
other (jtjs < .14, NS). These results provide convergent
support for hypothesis 1b, that Duchenne-ness is a neces-
sary element to signal intrinsic motivation, whereas large-
ness by itself is not. These results also suggest that the
superior impact of large Duchenne smiles relative to small
smiles was mainly driven by the positive inferences from
the former rather than negative inferences from the latter.

Anticipated Service Quality. The three questions
loaded on a single factor that explained 83.75% of the total
variance, and they were internally consistent (Cronbach’s
a ¼ .90). Hence, we averaged them to form an index of an-
ticipated service quality. Omnibus ANOVA showed a mar-
ginal effect of condition on anticipated service quality
(F(3, 205) ¼ 2.41, p ¼ .07, gp

2 ¼ .03; see figure 4), and
this effect held (F(3, 203) ¼ 2.50, p ¼ .06, gp

2 ¼ .04)
when gender (F(1, 203) ¼ .37, NS, gp

2 < .01) and age
(F(1, 203) ¼ 1.60, NS, gp

2 < .01) were controlled for.
Planned contrasts showed that participants in the large
Duchenne smile condition anticipated better service quality
(Mlarge Duchenne ¼ 4.93) than those in the large non-
Duchenne smile condition (Mlarge nonDuchenne ¼ 4.40, t(205)
¼ 2.27, p ¼ .02, d ¼ .49), small smile condition (Msmall

smile ¼ 4.40, t(205) ¼ 2.24, p ¼ .03, d ¼ .45), and no photo
condition (Mno photo ¼ 4.44, t(205) ¼ 2.06, p ¼ .04, d ¼
.38). The latter three conditions did not differ from one an-
other (jtjs < .19, NS).

Mediation. Two regressions tested whether the effect
of smiling on anticipated service quality was mediated by
inference of intrinsic motivation. Regressing the antici-
pated service quality index on three dummy variables,
DummyLargenonDuchenne, DummySmall, DummyNophoto,
returned three significant effects that mirrored the planned

FIGURE 3

INFERRED INTRINSIC MOTIVATION AS A FUNCTION OF
CONDITION (STUDY 2B)
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contrasts (ts ¼ –2.06 � –2.27, ps < .04). More importantly,
adding inferred intrinsic motivation as the fourth predictor
into the regression model rendered all three effects insig-
nificant (ts ¼ –.53 � –.72, ps > .48), while the effect of in-
ferred intrinsic motivation remained significant (t(204) ¼
16.39, p < .01). This suggests that inferred intrinsic moti-
vation fully mediated the effect of smiling on anticipated
service quality. In other words, inferences of intrinsic moti-
vation based on endorsers’ facial expressions are not tan-
gential, but rather are a key predictor of anticipated service
quality. PROCESS model 4 (Hayes 2018) with multicate-
gorical independent variable confirmed the same results
(see figure 5). Detailed mediation results are reported in
web appendix B.

Discussion

Study 2b replicated the main effect of smiling with a
simpler measure of inferred intrinsic motivation, providing
stronger support to the key role of Duchenne-ness as

compared to smile size. In addition, results suggested that
the difference between large Duchenne smiles and small
smiles was mainly driven by the positive inference from
the former rather than the negative inference from the lat-
ter. Further, this study showed the influence of smiling on
consumers’ anticipated service quality. Consumers had
more favorable expectation of the service quality and were
more likely to hire the agent when they saw large
Duchenne smiles relative to other conditions, which was
fully mediated by the inference of intrinsic motivation.

STUDY 3: ENDORSERS STRATEGICALLY
DISPLAY LARGER AND MORE

DUCHENNE-LIKE SMILES TO SIGNAL
INTRINSIC MOTIVATION

Communication is two-sided in nature. Studies 1 and 2
demonstrated that observers infer greater intrinsic motiva-
tion from an actor’s larger and more Duchenne-like smiles.
As discussed earlier, it is likely that actors themselves may
intuit this relationship (since they are observers in other sit-
uations), and hence may strategically display larger and
more Duchenne-like smiles if they want to signal their own
intrinsic motivation to observers. Past literature has shown
that people strategically disclose stated anger to condition
their game counterpart’s responses (e.g., the incentive
function of social emotion, Andrade and Ho 2009).
However, to our knowledge, no extant research has shown
that people strategically display facially expressed emotion
as a social signal about the finer nuances of the nature of
their motivation (e.g., the informative function of social
emotions). We test this possibility in studies 3 and 4.
Similar to studies 1 and 2, study 3 used the context of cus-
tomer testimonials. Unlike previous studies, here partici-
pants were asked to play the role of an endorser (i.e.,
motivation communicators), and asked to provide a head-
shot for their testimonials of the agent. We manipulated the
endorser’s motivation and hypothesized that endorsers who
were given a goal to signal intrinsic motivation (vs. extrin-
sic motivation or no specific goal) would display larger
and more Duchenne-like smiles in their headshots.

Method

Students from a major East Coast university (N¼ 170,
69% female, median age ¼ 20) participated in the study
for course credit. This study followed a single-factor
between-subjects design, with endorser’s motivation ma-
nipulated at three levels—intrinsic versus extrinsic versus
control.

Stimulus Interface. We developed a computer program
that allowed participants to take and submit headshots us-
ing the built-in cameras in computers in a behavioral lab.
The interface of the program contained instructions, a

FIGURE 4

ANTICIPATED SERVICE QUALITY AS A FUNCTION OF
CONDITION (STUDY 2B)

FIGURE 5

MEDIATION RESULTS USING PROCESS MODEL 4 WITH
LARGE DUCHENNE SMILE AS THE REFERENT CONDITION

(STUDY 2B)

Note.—The coefficients are standardized coefficients. ** indicates p < .05; ***

indicates p < .0001.
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camera view area, three buttons (“Take,” “Delete &
Reset,” and “Submit”) and a countdown timer. Within a
specified time period, participants could take as many
headshots as they wanted, but could ultimately submit only
one. Upon arrival at the lab, participants first familiarized
themselves with the program, completing a tutorial and
submitting two practice headshots in a row. At the end of
the tutorial, we asked them how easy or complicated this
program was for them to use (1¼ easy, 5¼ complicated).
Participants’ responses were not different across motiva-
tion conditions (Mextrinsic ¼ 1.14, Mcontrol ¼ 1.14, Mintrinsic

¼ 1.13, F(2, 167) ¼ .03, NS), and uniformly indicated high
ease of use. After the tutorial, participants entered the main
study named “Interaction Study.”

Procedure. Participants imagined graduating and mov-
ing to another city to start a new job and new life, and ask-
ing a real estate agent to help them locate an apartment to
rent. They were told that they found the agent to be very
professional in helping them find an apartment. Six months
had passed, and they were satisfied with this apartment,
and they received an email from the agent asking for a fa-
vor. She was collecting photos of previous clients to pro-
mote her business. If they agreed to help, their photo and
name would appear on the agent’s website. Following this
came the motivation manipulation, which was pretested
(see web appendix C). In the control condition, participants
read, “You decide to send a photo to the agent for her use.”
In the intrinsic motivation condition, participants read,
“You decide to send a photo to the agent for her use. And
you want potential clients who see your photo to believe
that you really want to endorse this agent and have no res-
ervation doing so.” In the extrinsic motivation condition,
participants read, “You decide to send a photo to the agent
for her use. And you want potential clients who see your
photo to believe that you feel an obligation to endorse this
agent.” Then participants saw the photo-taking program
again and were asked to submit a headshot (the “Final
Photo”) within one minute. Within this minute, participants
were given the option to take and retake as many photos as
they wanted until they were satisfied with the one they had
taken. The main response of interest was the smiling in the
Final Photo, which was coded for analysis. Participants
reported their gender and age, and were thanked and
debriefed.

Results

Smiling. Following a manual (see web appendix A),
two coders blind to hypotheses and conditions coded the
Final Photos which participants submitted ostensibly for
the agent’s use. For each photo, coders rated two items that
measured the size of the smile displayed in the photo
(1¼There is no smile at all, 10¼There is a very intense
smile), sincere happiness (1¼This person does not look

sincerely happy at this moment, 10¼This person looks
sincerely happy at this moment), and four items pertaining
to facial muscle movements related to smiling (also on 10
point scales). Three of these were taken from Ekman and
Friesen (1976, 1978)’s Facial Action Coding System—
namely, pulling the corner of lips upward (zygomatic ma-
jor), raising cheeks, and contracting the external corners of
eyes (both belong to orbicularis oculi). Although Ekman
and colleagues’ research did not indicate that revealing
one’s teeth was a necessary element of enjoyment-related
smiling, we included a question to test this as well.

Our main dependent variables were the coders’ codes of
the smiles in the Final Photo that participants submitted for
the agent’s use. The interrater reliability was high (ICC ¼
.94) and disagreements were resolved by discussion. The
six ratings of smiling (i.e., size of smile, sincere happiness,
pulling lip corners, raising cheeks, contracting eye corners,
revealing teeth), loaded on a single factor (72.51% vari-
ance explained), were averaged to form an overall index of
smiling (a ¼ .92). Motivation condition significantly influ-
enced smiling in the Final Photos (F(2, 167) ¼ 7.14, p <
.01, gp

2 ¼ .08), and the effect held when gender (F(1, 164)
¼ 5.98, p ¼ .02, gp

2 ¼ .04) and age (F(1, 164) ¼ .26, p ¼
.61, gp

2 < .01) were controlled for (F(2, 164) ¼ 7.61, p <
.01, gp

2 ¼ .09; one participant did not report age, reducing
the degrees of freedom by one). Specifically, endorsers in
the intrinsic motivation condition (M¼ 4.64) displayed sig-
nificantly larger and more Duchenne-like smiles than
endorsers in the control (M¼ 3.19, t(167) ¼ 3.69, p < .01,
d ¼ .72) or extrinsic motivation condition (M¼ 3.63,
t(167) ¼ 2.57, p ¼ .01, d ¼ .47). The control and extrinsic
motivation conditions did not differ (t(167) ¼ –1.12, p ¼
.26, d ¼ .21). This pattern held robustly when analyses
were performed separately on size of smile, sincere happi-
ness, pulling of lip corners, and raising cheeks (all omnibus
effects at Fs ¼ 4.05 � 7.22, ps ¼ .001� .019, gp

2 ¼ .05 �
.08; see table 1 for planned contrasts). As a slight excep-
tion, contraction of the external corners of the eyes was
only marginally greater in the intrinsic motivation
(Mintrinsic ¼ 2.57) than the extrinsic motivation condition
(Mextrinsic ¼ 2.04, t(167) ¼ 1.74, p ¼ .08, d ¼ .30). This
indicates that although actors who wished to signal intrin-
sic motivation tried to simulate Duchenne smiles and
were able to achieve it partially by raising cheeks, it was
apparently challenging to simulate it perfectly by also
contacting the corners of their eyes (Ekman 1993). This
challenge constitutes one of the reasons why Duchenne
smiles remain largely reliable signals in the eyes of
observers. It is worth noting that these results represented
full support instead of partial support to hypothesis 3.
Because Duchenne-ness is marked by the movement of
the orbicularis oculi muscle, either raising cheeks (the
medial part of orbicularis oculi) or contracting the exter-
nal corners of the eyes (the lateral part of orbicularis oc-
uli) means the smile is Duchenne-like.
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Interestingly, the pattern on revealing teeth (our indica-
tor) was somewhat different. Although endorsers in the in-
trinsic motivation condition revealed their teeth to a
greater extent than those in the control condition (Mcontrol

¼ 3.28, Mintrinsic ¼ 4.86, t(167) ¼ 2.92, p < .01, d ¼ .58),
they did not do so more than those in the extrinsic motiva-
tion condition (Mextrinsic ¼ 4.23, t(167) ¼ 1.17, p ¼ .25,
d¼ 21). This supports Ekman et al.’s (1990) theory in that
revealing teeth need not be a necessary element of
Duchenne smiling.

STUDY 4: KICKSTARTERS
STRATEGICALLY CHOOSE PROFILE
PHOTOS WITH LARGER AND MORE

DUCHENNE-LIKE SMILES TO SIGNAL
INTRINSIC MOTIVATION

The aim of study 4 was to replicate the study 3 results
demonstrating that individuals can use large Duchenne
smiles to signal internal motivation states, with a different,
more subtle manipulation of motivation. We also tested
our hypothesis in another business context where the con-
cern of intrinsic motivation matters—namely, that of entre-
preneurs seeking funding from possible backers. More
importantly, although participants who assumed intrinsic
motivation displayed larger and more Duchenne-like
smiles in study 3, it was unclear whether they did so con-
sciously or unconsciously. Study 4 was designed to provide
direct evidence regarding the consciousness of actors’ be-
havior. Specifically, we manipulated the nature of motiva-
tion and asked participants (who played the role of
Kickstarters) to choose between a profile photo featuring a
large Duchenne smile and one featuring a small smile, to
upload. We then asked them to explain their choice in an
open-ended question. Our prediction was that participants
who were asked to signal intrinsic motivation (vs. extrinsic

motivation or no specific motivation) would be more likely
to choose the profile photo with the large Duchenne smile,
and they would be more likely to consciously explain their
choice as being because large (Duchenne) smiles signal in-
trinsic motivation. Consequently, the open-ended explana-
tions should mediate the effect of motivation on choice. In
this study, participants were asked to choose among photos
of another individual rather than to take photos of them-
selves, and specifically to choose the photo (with varying
smiles) that best reflected an actor’s intended motivational
state.

Method

One hundred twenty US citizens (59% female, median
age ¼ 33) were recruited on MTurk to participate in a short
study in return for $0.40. This study followed a 3
(Motivation: intrinsic vs. extrinsic vs. control) � 2 (Photo
order counterbalancing: large Duchenne smile on the left
vs. large Duchenne smile on the right) between-subjects
design. Participants first read a brief description of
Kickstarter.com. They were told that Kickstarter.com is a
crowdfunding website on which individuals introduce
themselves and their business ideas and ask for investments
from the public. They were reminded that every investment
was to some extent risky, and investors should examine the
information on a business owner’s Kickstarter page to de-
cide whether it is worth investing in. We then described
Barbara, an entrepreneur who makes mobile apps and
wants to raise money on Kickstarter.com. As part of setting
up her profile, Barbara needs to upload a profile photo. In
the control condition, participants read, “Imagine that you
are Barbara. Now please choose a photo to upload.” Two
headshots of Barbara (stimuli from study 1) were presented
side-by-side, one displaying a small smile and the other a
large Duchenne smile. The order of the two headshots was
counterbalanced. All participants saw the same pair of pho-
tos and were asked to make the choice, except that in the
intrinsic [extrinsic] motivation condition participants read,
“Imagine that you are Barbara. You want to signal to po-
tential investors that you are highly motivated to work on
your apps because you genuinely want to make great apps
[because you want to make a lot of money for yourself and
your investors]. Now please choose a photo to upload.”
Participants chose one profile photo of the two, explained
their choice in an open-ended question, and reported their
gender and age.

Results

Choice of Photo. Three dummy variables were gener-
ated for analysis (Extrinsic ¼ 0 or 1; Control ¼ 0 or 1;
Intrinsic ¼ 0 or 1). First, a binary logistic regression was
performed on photo choice (0¼ small smile headshot,
1¼ large Duchenne smile headshot) with five

TABLE 1

RATING OF THE FINAL PHOTO AS A FUNCTION OF
ENDORSERS’ MOTIVATION (STUDY 3)

Extrinsic
motivation Control

Intrinsic
motivation

Size of smile 4.74 (.39)a 4.07 (.33)a 5.79 (.33)b

Sincere happiness 4.18 (.38)c 3.70 (.34)c 5.48 (.34)d

Pulling lip corners 3.11 (.29)e 3.28 (.32)e 4.27 (.32)f

Raising cheeks 3.51 (.35)g 3.12 (.31)g 4.88 (.37)h

Contracting
eye corners

2.04 (.21)i* 1.70 (.18)i 2.57 (.26)j*

Revealing teeth 4.23 (.41)k* 3.28 (.33)l* 4.86 (.40)k

NOTES.—Standard errors appear in parentheses.

Different superscripts indicate that the differences are significant at the

95% confidence level. The only exceptions are that contraction of eye cor-

ners is marginally different between the intrinsic and extrinsic motivation con-

ditions, and the revelation of teeth is marginally different between the

extrinsic motivation and control conditions.
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predictors: Control, Extrinsic, Order (0¼ large smile on
the left, 1¼ large smile on the right), Control � Order, and
Extrinsic � Order. Order had no interactive effects
(Wald’s (1) < 1.35, ps > .25); hence, we collapsed the
data across order conditions for the following analysis. The
likelihood of choosing the large Duchenne smile headshot
was significantly different across motivation conditions (v2

(2) ¼ 9.29, p < .01, / ¼ .28). Pairwise comparisons were
performed with two logistic regressions. First, choice was
regressed on Control and Extrinsic. Participants were more
likely to choose the large Duchenne smile headshot as
Barbara’s profile photo if they were given the goal to sig-
nal her intrinsic motivation (M¼ 82.5%) than extrinsic mo-
tivation (M¼ 51.2%, B ¼ –1.50, SE ¼ .52, Wald (1) ¼
8.33, p < .01, Exp (B) ¼ .22, 95% CI [.08, .62]) or in the
control condition (M¼ 59.0%, B ¼ –1.19, SE ¼ .53, Wald
(1) ¼ 5.05, p ¼ .03, Exp (B) ¼ .31, 95% CI [.11, .86]).
Second, choice was regressed on Intrinsic and Extrinsic.
The extrinsic motivation and control conditions were not
different from each other (B ¼ –.31, SE ¼ .45, Wald (1) ¼
.49, p ¼ .49, Exp (B) ¼ .73, 95% CI [.30, 1.77]) in terms
of choice of photo. Neither gender nor age influenced
choice and the above effects held robustly when gender (B
¼ –.13, SE ¼ .41, Wald (1) ¼ .10, NS, Exp (B) ¼ .88,
95% CI [.39, 1.99]) and age (B ¼ –.02, SE ¼ .02, Wald (1)
¼ 2.21, NS, Exp (B) ¼ .98, 95% CI [.95, 1.01]) were statis-
tically controlled for (extrinsic vs. intrinsic, B ¼ –1.54, SE
¼ .53, Wald (1) ¼ 8.43, p < .01, Exp (B) ¼ .21, 95% CI
[.08, .61]; control vs. intrinsic, B ¼ –1.13, SE ¼ .53, Wald
(1) ¼ 4.46, p < .05, Exp (B) ¼ .32, 95% CI [.11, .92]).

Evidence for Signaling. Two coders blind to motiva-
tion conditions coded the open-ended explanations of
photo choice to a dummy variable named “signaling.”
They were instructed that signaling should be coded as 1 if
participants articulated that they chose the large smile be-
cause it signaled Barbara was passionate, enthusiastic, gen-
uine, motivated about her business, and/or enjoyed what
she did (i.e., was intrinsically motivated), and 0 otherwise.
Sample explanations included, “I love her smile. It makes
her look like she enjoys what she does,” “I like this photo
because it looks like Barbara is excited about her work; she
seems highly motivated to do a good job,” and “She looks
happy and enthusiastic which means maybe she has the en-
thusiasm needed to kickstart a great business.” The two
coders showed high interrater reliability (ICC ¼ .92) and
disagreements were resolved by discussion. Signaling was
regressed on Control and Extrinsic. Participants given a
goal to signal intrinsic motivation were more likely than
those in the extrinsic motivation (B ¼ –1.25, SE ¼ .55,
Wald (1) ¼ 5.20, p ¼ .02, Exp (B) ¼ .29, 95% CI [.10,
.84]) or control condition (B ¼ –1.66, SE ¼ .62, Wald (1)
¼ 7.14, p < .01, Exp (B) ¼ .19, 95% CI [.06, .64]) to con-
sciously explain their choice as because large Duchenne
smiles signal intrinsic motivation. Next, smile choice was

regressed on Control, Extrinsic, and signaling. Signaling
significantly predicted smile choice (B¼ 2.74, SE ¼ 1.05,
Wald (1) ¼ 6.77, p < .01, Exp (B) ¼ 15.46, 95% CI [1.96,
121.68]), while the effect of Control (B ¼ –.82, SE ¼ .55,
Wald (1) ¼ 2.19, p ¼ .14; Exp (B) ¼ .44, 95% CI [.15,
1.31]) and Extrinsic (B ¼ –1.25, SE ¼ .55, Wald (1) ¼
5.16, p ¼ .02, Exp (B) ¼ .29, 95% CI [.10, .84]) became ei-
ther nonsignificant or less significant than before, indicat-
ing mediation effects.

Discussion

Study 4 replicated the pattern observed in study 3 in a
different setting with a different task. Participants who
role-played Kickstarter entrepreneurs were more likely to
choose a large Duchenne (vs. small) smile profile photo for
their crowdfunding web page, if they had a goal to signal in-
trinsic motivation (vs. extrinsic motivation vs. control) in
their businesses. Importantly, open-ended explanations pro-
vided direct evidence that communicators did so consciously
and strategically. It is possible that not all participants who
strategically relied upon the smile to signal intrinsic motiva-
tion provided a written answer indicating so. As a result, our
open-ended question had modest power in capturing the true
degree of strategic signaling. Therefore, we believe the
above mediation analysis was a conservative test. Even so,
we found that participants consciously mentioned that they
strategically used smiles to signal intrinsic motivation and
their explanations at least partially mediated the effect of
signaling goal on choice of smile.

Wang et al. (2017) found that Kickstarter projects with
broad (vs. slight) smiles in the project creators’ profile pho-
tos attracted fewer funds in total, and they speculated this
was because Kickstarters’ broad smiles signaled low com-
petence. A closer examination of their findings reveals that
Kickstarters with broad smiles drew disproportionally
fewer large-scale contributions, and a relatively greater
number of small-scale contributions. We believe their
results are in line with ours, in that people use smile size to
infer intrinsic motivation only when there is ambiguity. If
we make the not-unreasonable assumption that people who
make large contributions are more experienced investors,
whereas those who make small contributions are small
investors, these results align with ours. For the less experi-
enced, small-scale retail investors, the Kickstarter invest-
ment domain is likely somewhat ambiguous. For them,
larger smiles have a positive effect—probably by signaling
intrinsic motivation. However, for the more professional,
large-ticket investors, large smiles have the opposite effect.
This is because the situation is not ambiguous for these
people, and hence inferences of low competence dominate.
We leave the question of when inferences of motivation
and competence reinforce versus conflict with each other
to future research.
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GENERAL DISCUSSION

Summary of Findings

This research demonstrates that when the nature of an
actor’s motivation is ambiguous, observers infer greater in-
trinsic motivation from the actors’ larger and more
Duchenne-like smiles, and, correspondingly, actors strate-
gically display larger and more Duchenne-like smiles if
they want to signal intrinsic motivation to observers. In
study 1, when ambiguity about endorsers’ motivation was
primed, participants inferred greater intrinsic motivation
underlying the testimonials if they saw endorsers display-
ing large Duchenne smiles compared to small smiles. Such
inferences disappeared when ambiguity of motivation was
not primed. Study 2a decomposed the sizes of smiles and
their Duchenne-ness by adding a large non-Duchenne
smile condition. Results suggested that in order for smiling
to signal intrinsic motivation, size alone is not enough; the
Duchenne feature is necessary. Study 2b replicated these
findings and showed that the effect was mainly driven by
positive inferences from large Duchenne smiles. This study
also demonstrated the consequences of smiling on antici-
pated service quality, mediated by inferred intrinsic moti-
vation. In study 3, participants who role-played endorsers
submitted headshots with larger and more Duchenne-like
smiles if they were given a goal to signal intrinsic (vs. ex-
trinsic or no specific) motivation. Similarly, in study 4,
participants who role-played entrepreneurs chose a larger
and more Duchenne-like smile profile photo for their
crowdfunding web page if they were given a goal to signal
intrinsic (vs. extrinsic or no specific) motivation. Open-
ended explanations of their choice revealed that they did so
consciously and strategically.

Theoretical Contributions

The current research makes several contributions. First,
we contribute to the emotion literature by supporting and
extending the social functional view of human emotions.
This emerging stream of research has shown that other peo-
ple’s emotions signal not only their affective state, but also
their traits (Feinberg et al. 2012; Harker and Keltner 2001;
Wang et al. 2017), attitudes (Ames and Johar 2009), and
expectations (Van Kleef et al. 2006). The current research,
for the first time, shows that other people’s emotions (e.g.,
enjoyment) signal the fine nuances of their nature of motiva-
tion (e.g., intrinsic motivation). Second, limited experimen-
tal research has directly tested whether actors proactively
and strategically display certain emotion to observers during
social interactions, though qualitative research has suggested
this is so (Fitness 2000; Sutton 1991). Among the very few,
Andrade and Ho (2009) showed that people faked verbally
stated negative emotions (e.g., anger) in the current round of
a game to condition their game counterpart’s response in the
next round. The current study extends this research by

showing that communicators strategically display facially
expressed positive emotion (e.g., enjoyment) to signal a fine
internal state (e.g., intrinsic motivation) to potential observ-
ers (study 3 and study 4). Thirdly, Van Kleef et al. (2011)
found that context-specific discrete emotions (e.g., happy
vs. anger; guilt vs. disappointment) signaled social informa-
tion. The current research shows that the detailed features of
a single affective facial expression (e.g., the size and
Ducheness of smiling) can also signal fine social informa-
tion (Wang et al. 2017).

The current research focuses on facial expression of
emotions rather than stated emotions, an area less studied
in the consumer behavior literature. We believe, however,
that facial expressions of emotion are important because
they are readily visible to others, and the leakage in facial
expressions is often more diagnostic than in verbally
claimed emotions (Ekman 1993). Ekman and colleagues
found that a Duchenne smile signals true enjoyment, but
that the absence of the Duchenne marker signals otherwise
(Ekman et al. 1990). However, the current research differs
from Ekman’s research. While extant Duchenne smile re-
search focuses on mapping context-independent generic fa-
cial expressions (e.g., smile) with emotional states (e.g.,
enjoyment), the current research focuses on the relation-
ship between a context-dependent emotional state (i.e., en-
joyment as reflected by large Duchenne smile) and
motivation for engaging in an activity (e.g., intrinsic
motivation).

Our findings are robust across cultures (Asian sample in
study 1 and Western samples in studies 2–4). This is consis-
tent with previous research that shows that the basic emotions
have unique facial configurations and are universally recog-
nized across cultures (Ekman and Friesen 1971; Ekman et al.
1969; Ekman et al. 1987; Elfenbein and Ambady 2002).
Extending previous research, we also find that the relationship
between smiling and inferences of intrinsic motivation is
shared by both Eastern and Western cultures.

Last but not least, this research contributes to the intrin-
sic motivation literature. Much research has focused on
how a person’s intrinsic motivation influences their own
performance (see reviews by Ryan and Deci 2000a,
2000b), and what factors foster or undermine a person’s
own intrinsic motivation, such as rewards (Deci et al.
1999) or autonomy (Patall, Cooper, and Robinson 2008).
However, the interpersonal role of intrinsic motivation has
usually been overlooked. While other people’s intrinsic
motivation is often appreciated (Fuchs et al. 2015; Pelletier
and Vallerand 1996; Yoon et al. 2006) and can be used to
predict relationship performance (Jones and Davis 1965),
effectively assessing it can be challenging because it is a
fine internal state. The current research takes this interper-
sonal angle and examines intrinsic motivation as important
social information. In so doing, it establishes that intrinsic
motivation can be communicated between actors and
observers via contextualized facial expressions.
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Limitations and Boundary of Investigation

Extrinsic Motivation. Although extrinsic motivation
has traditionally been conceptualized against intrinsic mo-
tivation in the literature, it is defined more broadly than in-
trinsic motivation. Self-Determination Theory further
divides extrinsic motivation into several subcategories that
span along a spectrum—External Regulation, Introjected
Regulation, Identified Regulation, and Integrated
Regulation—with each being more similar to intrinsic mo-
tivation than the former (Ryan and Deci 2000a, 72). Due to
the multifaceted nature of extrinsic motivation, different
extrinsic motives may be associated with different emo-
tional responses, and the relationship between smiling and
extrinsic motivation is not obvious. Indeed, in studies 1
and 2, we found a systematic relationship between smiling
and intrinsic motivation inference but not between smiling
and extrinsic motivation inference. Future research should
examine these gradations in extrinsic motivation to glean
insight about how smiles, or other outward social expres-
sions, can be used to infer or signal the nuanced nature of
the underlying motivational state.

Actors and Observers. A person can be an actor at one
time and an observer at another time. If this person strate-
gically displays larger and more Duchenne-like smiles as
an actor, why does she not correct her inference when she
is an observer? There are a few possible reasons. First, we
found actors displayed relatively larger and more
Duchenne-like smiles when they wanted to signal intrinsic
motivation than extrinsic or no specific motivation.
However, their deliberate Duchenne smiles to signal intrin-
sic motivation may still be far from perfect when it comes
to fooling observers. According to Ekman (1993), orbicula-
ris oculi, the muscle orbiting the eyes, has two parts. Most
people can deliberately contract the medial part (e.g., rais-
ing cheeks) but not the lateral part (e.g., contracting eye
corners). Indeed, study 3 showed the effect of motivation
conditions was significant on pulling lip corners and rais-
ing cheeks, but only marginal on contracting eye corners.
Because most people cannot perfectly fake Duchenne
smiles, Duchenne smiles remain a largely reliable and di-
agnostic signal for observers.

Secondly, though faked Duchenne smiles may be
achievable for certain people, such as professional per-
formers (Ekman and Friesen 1982), research indicates it is
still very difficult and costly to manipulate, and observers
are likely aware of such cost. Even certified facial action
coders who went through extensive training admitted lower
controllability over orbicularis oculi than other facial
muscles (Mehu et al. 2012). Much research on animal and
human behavior posits that costliness of a signal is associ-
ated with its diagnosticity in the eyes of observers
(Bradbury and Vehrencamp 1998; Zahavi and Zahavi
1997; here costliness means the difficulty in generating a
signal). Therefore, the usefulness of Duchenne smiles

cannot be fully discounted simply because a minority of
people can perform it with substantial effort. It is also pos-
sible that observers’ inferences observed in this research
were already discounted. Were there no discounting, the
effects may have been even stronger.

Thirdly, certain social cognitive biases may prevent
observers from discounting the influence of large
Duchenne smile. Fundamental attribution error research
posits that observers tend to trust that what people do
reflects who they really are (Jones and Harris 1967). As a
result, they are likely to assume a Duchenne-like smile
reflects an expresser’s true emotional state rather than be-
ing strategically made. Egocentric bias also predicts that
people are overly confident in their judgments (Chambers
and Windschitl 2004). Hence, observers may believe they
can beat the odds in distinguishing deliberate Duchenne
smiles from spontaneous Duchenne smiles, even though
they are not as good as they think.

Finally, strategic displays are not necessarily deceptive or
insincere. A Kickstarter may be truly intrinsically motivated,
and she just wants to successfully communicate this to her
potential investors by carefully selecting a large Duchenne
smile photo. In such cases, even though the display is strate-
gic and deliberate, it is a sincere reflection of the nature of
her motivation. This is consistent with the notion that self-
representation is not equivalent to deception (DePaulo
1992). As DePaulo (1992) put it, “It would be neither desir-
able nor useful to have a social system in which anyone
could successfully claim any image at any time. Nor would
it do to have a system in which no one could ever succeed at
conveying anything other than their genuine feelings. As it
is, it appears that people can succeed in claiming nonver-
bally many, though not all [. . .] There is much potential,
throughout the life-span, for all interactants to develop and
refine their abilities to regulate their own nonverbal behav-
iors and to discern others’ attempts to do the same. This is
part of the richness, flexibility, and intrigue of social life.”

Alternative Constructs to Intrinsic Motivation. Is it
possible that compared to small smiles, larger Duchenne
smiles signal certain desirable traits or induce positive
moods, which spill over to any subsequent judgments due
to a halo effect (Nisbett and Wilson 1977), including in-
trinsic motivation inferences? In the present research, study
1 showed the effect of smile type was moderated by the
ambiguity of the nature of motivation. If trait inferences or
mood effects were more relevant than motivation infer-
ences, we should not have seen this moderation by ambigu-
ity of motivation. Further, we also find the effects hold
robustly when mood, liking of the endorsers, and liking of
the web design were statistically controlled for.

What is the relationship between intrinsic motivation
and terms such as sincerity and genuineness? It is worth
noting that when the extant literature shows “Duchenne
smiles are perceived as more genuine/sincere than non-
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Duchenne smiles,” it mostly refers to the genuineness or
authenticity of the happy emotional state, not intrinsic mo-
tivation. In other words, the Duchenne smile literature has
been focused on the relationship between Duchenne smiles
and (sincere) enjoyment, but not the intrinsic motivation
underlying a particular activity. Hence, this research offers
a meaningful extension to the Duchenne smile literature,
linking it directly to inferences regarding motivation. In
daily colloquial terms, people might sometimes use genu-
ineness or sincerity to refer to intrinsic motivation. Indeed,
we replicated the main findings in study 2b with a more
colloquial measure of intrinsic motivation.

Boundary Conditions for Actors’ Smiling. Our findings
do not imply that it is always desirable for actors to display
large Duchenne smiles. There are norms regarding what
emotions should be felt or displayed in certain circumstan-
ces (Shields 2005). For example, large smiles may not be
appropriate for funeral directors, no matter how strong their
intrinsic motivation may be. Certain emotion norms are not
only context-dependent but also culture-specific (Ekman
1993). For example, Japanese and American participants
showed similar negative facial expressions while watching
an unpleasant film alone. However, Japanese participants
masked their negative expressions more than Americans
with the semblance of smile when an authority figure was
present (Ekman 1972; Friesen 1973). Further, large smiles
may signal lower competence than small smiles (Wang
et al. 2017); hence, actors may want to display small smiles
when competence is more important than intrinsic motiva-
tion (e.g., for fund managers). There are of course many fac-
tors that jointly determine whether actors will display large
Duchenne smiles, including emotion norms and the concern
for competence. Our findings suggest that all else held con-
stant, those who wish to signal intrinsic rather than extrinsic
motivation are more likely to display larger and more
Duchenne-like smiles. In other words, emotion norms or the
goal to signal competence are more likely to be a boundary
condition of whether people will display large Duchenne
smiles, rather than a boundary condition of whether large
Duchenne smiles signal intrinsic motivation. Does our find-
ing hold when the large Duchenne smile comes from a
salesperson instead of a customer? We conducted seven
studies (see web appendix D) with a 2 (Smile type: large
Duchenne vs. small) � 2 (Source of smile: another customer
vs. a salesperson) between-subjects design. A meta-analysis
revealed a positive main effect of large Duchenne smiles
and a negative main effect of salesperson. However, there
was no interaction, and hence the effect of large Duchenne
smiles prevailed even in this context.

Future Research

Future research can be taken in many interesting direc-
tions. First, the characteristics of a smile can be studied in

more detail. Apart from smile size and facial muscle classifi-
cation, timing and duration also differ between enjoyment
and nonenjoyment smiles. For example, Ekman and Friesen
(1982) hypothesize that posed smiles appear either too early
or too late compared to felt smiles. While felt smiles seldom
last for more than four seconds, posed smiles may last lon-
ger. Apart from facial expressions, other nonverbal behav-
iors are also shown to leak emotional states, including head
movement, body movement, and vocal cues other than
words (DePaulo 1992; Ekman and Friesen 1967). Because
prior research using video stimuli replicated the relationship
between Duchenne smiles and authentic enjoyment (Frank
et al. 1993; Krumhuber and Manstead 2009), future research
may also use videos rather than static pictures to study the
relationship between motivation inferences and a broader
range of facial features and other nonverbal behaviors.
Limited research has directly compared static smiles with
videotaped smiles. Krumhuber and Manstead (2009, experi-
ment 4) converted videotaped smiles into a sequence of
static images with a mask between each frame. They found
that presentation mode affected observers’ ability to distin-
guish spontaneous Duchenne smiles from deliberate
Duchenne smiles. However, presentation mode did not af-
fect observers’ ability to distinguish Duchenne smiles from
non-Duchenne smiles. Therefore, we hesitate to predict
whether the relationship between large Duchenne smiles
and inferred intrinsic motivation would be stronger or
weaker as a result of using videos. We suspect our findings
might occur more strongly with videos, if other verbal and
nonverbal information is congruent with smiling and not
overly distracting. However, if observers receive inconsis-
tent information or too much irrelevant information from
videos, the effects could be weakened.

Besides positive emotions, negative emotions may also
signal one’s motivation. For example, different negative
emotions may signal different subcategories of extrinsic
motivation (Ryan and Deci 2000a). Whereas anxiety after
failure may signal external regulation (e.g., motivated by
avoidance of punishment), disappointment after failure
may signal identified or integrated regulation (e.g., moti-
vated by achievement). Does negative emotion signal in-
trinsic motivation, as people sometimes display serious
faces when they are intrinsically motivated (e.g., a dedi-
cated artist)? We believe that in most contexts, the
“smiling–intrinsic motivation” association is stronger than
the “serious face–intrinsic motivation” association. Indeed,
in studies 3 and 4, actors who had total freedom in display-
ing emotions chose to display large Duchenne smiles if
they wanted to signal intrinsic motivation. If the “serious
face–intrinsic motivation” association was stronger, these
participants should have displayed serious faces. Future re-
search may explore contexts in which serious faces may
more strongly indicate intrinsic motivation.

Finally, future research may examine whether character-
istics of the observers may moderate their inference
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making. For example, studies 2a and 2b found relatively
weaker effects among elite business school students than
the general public, suggesting the possible moderating role
of skepticism or critical thinking. Other possible modera-
tors include emotional intelligence (Salovey and Grewal
2005) and lay theories about emotions (Labroo and
Mukhopadhyay 2009).

Managerial Implications

The current research also offers important managerial
implications. There are many situations in which consum-
ers have concerns regarding the intrinsic motivation of a
marketing communication or business activity (e.g., cus-
tomer testimonials, venture investment, salesmen’s compli-
ment, corporate social responsibility). Our findings suggest
that firms can alleviate this concern by using large
Duchenne smiles to signal intrinsic motivation. For exam-
ple, it is well established that persuasion knowledge influ-
ences responses to marketing communication (Campbell
and Kirmani 2000), but not much is known about solutions
to this problem. Studies 1 and 2 showed that when there is
ambiguity about the nature of motivation underlying cus-
tomer testimonials, larger Duchenne smiles of the endors-
ers effectively communicate intrinsic motivation.
Moreover, endorsers seemed to know this relationship and
strategically displayed larger and more Duchenne-like
smiles if they wanted to signal intrinsic motivation.
Similarly, an entrepreneur who wanted to signal her intrin-
sic motivation for working on her startup may want to use
a large Duchenne smile profile photo for fundraising, at
least for novice investors. Firms who want to recruit talent
may want to display very happy faces of their existing
employees in the recruitment advertisements. Human faces
are heavily utilized in marketing communications, and
most facial expressions are easy to manipulate. Marketers
can leverage our findings and facilitate their marketing
communication by experimenting with the smiles por-
trayed in ads and by salespeople.

DATA COLLECTION INFORMATION

The first author collected data for study 1 at the HKUST
Business School Behavioral Lab in April of 2016. The first
and the third authors supervised the collection of data for
study 2a by research assistants at the Wharton Behavioral
Lab in January 2017. The first author collected data for
study 2b using Amazon Mechanical Turk in July 2018.
The first and the third authors supervised the collection
and coding of data for study 3 by research assistants at the
Wharton Behavioral Lab in March 2015. The first author
collected data for study 4 using Amazon Mechanical Turk
in April 2016 and supervised the coding of data by
HKUST research assistants. The first author analyzed all
the data.

APPENDIX A: STUDY 1 STIMULI

Small smile condition

Large Duchenne smile condition
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APPENDIX B: STUDY 2A AND

STUDY 2B STIMULI

No photo condition

Small smile condition

Large non-Duchenne smile condition

Large Duchenne smile condition
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