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SESSION OVERVIEW
Emerging evidence from various streams of research supports 

the notion that cognition is embodied (e.g., Clark 1997; Barsalou 
2008; Wilson 2002). The embodied view of cognition posits that 
one’s bodily experience produces systematic effects on cognition 
(Barsalou 2008). Recent research in this area has produced a range 
of interesting effects, including the use of embodied metaphors. 
However, most of this research has been agnostic as to the processes 
responsible for these effects. This session presents four papers that 
together examine how the meanings associated with behaviors de-
termine their impact on subsequent cognition. The four papers in 
this session examine different embodied behaviors and different out-
comes in theorizing their results, yet the papers share an emphasis on 
detailing the conditions under which classic embodiment effects hold 
and are moderated by the meanings consumers attach to their actions.

The first paper in this session (Kim, Duhachek, Briñol and Pet-
ty) investigates whether the effect of behavior on cognition depends 
on the meanings consumers attach to their own behavior. Kim, Du-
hachek, Briñol and Petty examine whether the behavior of keeping 
one’s self-generated thoughts in a place that has semantically differ-
ent meanings influences consumers’ reliance on these thoughts. Sim-
ilarly, Labroo, Mukhopadhyay, and Dong examine how consumers 
construe the meaning of smiling behavior influences their wellbeing 
in different directions. The findings from these two papers suggest 
that the process of embodiment is largely dependent on the construal 
of the meaning of behavior rather than the behavior per se. The third 
paper by Hauser and Schwarz sheds further light on these processes 
by showing that embodiment effects are stronger among high need 
for cognition consumers, indicating the importance of the degree of 
thought surrounding embodied cognition and indicating that embodi-
ment effects involve elaborative thinking. The final paper by Cai, 
Yang, and Wyer documents how the experience of bitter taste elicits 
metaphorical thinking and influences consumers’ saving behavior. 

Importantly, they find that mood is a key moderator in these effects, 
thereby demonstrating the validating role mood plays in assisting 
consumer ascribe meanings to their actions. 

The four papers in this session offer interesting converging per-
spectives on how our cognition interacts with our sensorimotor expe-
rience. The papers identify meaning-based embodiment mechanisms 
that link behavior to cognition and highlight both the role of the type 
of and extent of thoughts consumers have linking their behavior with 
subsequent cognition. 

Protect or Hide Your Thoughts: The Meanings Associated 
With Actions Matter

EXTENDED ABSTRACT
Previous research has shown that materializing thoughts allows 

consumers to lessen their influence on subsequent cognition (Briñol 
et al. 2012). The current research builds on this notion and identifies 
ways in which these materialization effects on cognition can be am-
plified. In so doing, we identify the role of naïve theories in driving 
these effects through the meanings consumers ascribe to their behav-
iors. In the present research, participants wrote down either positive 
or negative thoughts about a given object (e.g., doing exercise) and 
placed their written thoughts at a location (e.g., their pocket) that is 
tagged with semantically different meanings (e.g., safe vs. out-of-
sight). Past research in consumer behavior (e.g., Roster 2001) shows 
that the location of a possession is correlated with its importance 
such that less important possessions are put at a further away or out-
of-sight places (e.g., basement) whereas more important possessions 
are put at a nearby and more secure places (e.g., in a drawer). We 
hypothesize that this effect is not limited to material objects but also 
can be extended to immaterial entities such as our own thoughts. Fur-
ther, we hypothesize that different effects can emerge from the very 
same behavior depending on how the behavior is construed. Specifi-
cally, our findings show that the participants embody the meaning 
of a place (or, the meaning of the behavior of putting their thoughts 
into a place) into their cognition such that placing one’s thought at 
place that is tagged with safety amplifies the original valence of the 
thoughts whereas placing one’s thought at a place that is tagged with 
insecurity attenuates the original valence of the thoughts. Since we 
assigned different meanings to the very same place, it is indicated 
that what is important in the process of embodiment is the mean-
ing of the behavior, not the behavior per se. That is, the very same 
behavior can produce varying impact depending on how its meaning 
is construed. This research provides evidence for a driving factor in 
embodiment effects related to the consumers’ naïve theories regard-
ing the meanings associated with their behavior. 

Our research is consistent with the recent findings of embod-
ied cognition which show that cognitive appraisal of the behavior is 
important in embodiment process. Recent studies show that label-
ling a behavior differently can reverse the standard effect of body 
movement on cognition (e.g., Cesario McDonald 2013; Eder and 
Rothermund 2008). For example, Cesario McDonald (2013) showed 
that adopting an expansive body posture can actually decrease per-
ceived power if it is construed as having different meanings (e.g., 
being frisked by a police). Elder and Rothermund (2008) showed 
that the standard arm bending and extending effect (e.g., Chen and 
Bargh 1999) can be reversed if the behavior is associated with dif-
ferent meanings. Our findings indicate that the effect of the construal 
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of behavior on cognition is strong such that it can even influence 
the thoughts that are self-generated. Our research is also consistent 
with the self-validation hypothesis (Petty, Briñol, and Tormala 2002) 
which emphasize meta-cognitive aspect of thinking. Self-validation 
hypothesis suggests that how consumers validate or invalidate their 
thoughts is an important determinant of attitude. Therefore, the extent 
to which placement of a thought into different locations is construed 
as validation or invalidation can alter the valence of thoughts as well 
as consumer reliance on it. In our research, placement of thoughts in 
a location with semantically different meanings can be characterized 
as validation or invalidation of one’s attitude by behavior. 

Study 1: Seventy six students were randomly assigned to one 
of the conditions in a 2 (thought valence: positive, negative) × 2 
(thought treatment: disregard, expand) between subject design. Par-
ticipants were first instructed to write down either positive or nega-
tive aspects of exercise and then all participants put their written 
thoughts into the same box. Importantly, the meaning of this behav-
ior was randomly assigned and described as either disregarding or 
expanding their thoughts. The dependent measure was stated exer-
cise intentions. As hypothesized, an ANOVA revealed a significant 
2-way interaction (F(1,72) = 7.96 , p < .05) between thought valence 
and thought treatment. Specifically, planned contrasts revealed that 
within the expand condition, those who generated positive thoughts 
indicated greater intentions to exercise than those who generated 
negative thoughts (Mpositive=7.29, Mnegative=6.13; F(1,72)=5.02, 
p < 0.05). However, there was no effect of valence within the disre-
gard condition (F(1,72)=3.04, p > 0.05) indicating that classifying 
the embodied behavior as disregarding one’s thoughts attenuates the 
expansion effect. 

Study 2: In study 2, 127 participants were randomly assigned 
to one of the conditions in a 2 (thought valence: positive, negative) 
× 2 (thought treatment: out-of-sight, safe) between subject design. 
The procedure of study 2 was identical to study 1 except for the 
two changes. First, participants placed their thoughts into their own 
pocket instead of a box. Second, the meaning of box varied as ei-
ther out-of-sight or safe place. Our dependent measure was a choice 
between a healthy and unhealthy snack (1: chocolate cake --- 9: a 
salad). An ANOVA revealed that the two-way interaction between 
through valence and through treatment is significant (F(1,123) = 
9.46, p < .005). In safe condition, those who generated positive (vs. 
negative) thoughts indicated greater intention to choose a salad than 
chocolate cake (Mpositive=6.24, Mnegative=4.84; F(1,123)=4.08, 
p < 0.05), replicating the result of study 1. In out-of-sight condi-
tion, however, those who generated negative thoughts indicated 
greater intention to choose a salad than those who generated posi-
tive thoughts (Mpositive=5.22, Mnegative=6.89; F(1,123)=5.41, p < 
0.05), indicating that placing the thoughts into an unsafe location can 
even reverse the original direction of the thought. 

Discussion. Our studies show that a simple behavior of treat-
ing thoughts as a material object can change the valence of our own 
thoughts. This finding indicates the importance of cognitive apprais-
al of behavior in the process of embodiment. 

Facial Feedback Hypothesis Revised: Frequent Smiling 
Can Reduce Wellbeing

EXTENDED ABSTRACT
Happiness boosts long-term wellbeing, improving thinking, im-

mune health, social engagement, and coping (Lyubomirsky, King, & 
Diener, 2005). Happiness also boosts immediate wellbeing, because 
consumers interpret their positive feelings as implying that life is 
good (Schwarz & Clore, 1983). Nations want to improve wellbeing 

of their citizens, and most people want, and try, to be happy (Gross, 
1998). Researchers believe simple way to increase positive feel-
ings is to adopt a smile-like expression (Ekman & Davidson, 1993; 
Strack, Martin, & Stepper, 1988), because consumers infer their at-
titudes from their actions just as an observer might (Bem, 1972; Ko-
riat, Ma’ayan, & Nussinson, 2006), and facial expressions provide 
feedback to a person regarding how he is feeling (Larsen, Kasimatis, 
& Frey, 1992). 

We posit that the link between facial-feedback from smiling on 
wellbeing is moderated by consumer’s naive theories regarding why 
they smile. Consumers believe they smile when they are happy (re-
actively), but also to become happy (proactively), or to mask nega-
tive emotion. Depending on which of these beliefs is momentarily 
or chronically accessible to a person at the time he smiles, the act of 
smiling may increase or reduce a person’s current happiness. Smil-
ing will increase happiness only when a person’s accessible theory is 
that smiling is reactive. When the accessible theory is that smiling is 
proactive, frequent smiling will reduce happiness. Here, smiling may 
evoke inferences that one is experiencing negative emotion and feel 
physiologically unpleasant. Thus, smile-theory and smile-frequency 
will jointly influence current happiness. As judgments of wellbeing 
are constructive and assimilate with a person’s momentary happiness 
(Schwarz & Clore, 1983), they are likely to incorporate these experi-
ences of happiness or unhappiness caused by smiling. We tested our 
premise in three experiments. 

Study 1 employed a longitudinal field design (n = 126). Par-
ticipants completed two short 15-minute surveys exactly two weeks 
apart. Both surveys were identical. Participants first provided mea-
sures of smile-frequency for that day (“I smiled a lot today,” “I 
smiled very frequently today,” 1 = strongly disagree, 7 = strongly 
agree; rsurvey1 = .90, rsurvey2 = .95, ps < .001) and smile-theory (1 
= people smile to feel good; 7 = people smile when they feel good), 
embedded in a series of demographic measures to reduce experi-
menter demand. They then reported wellbeing on the 5-item Satis-
faction with Life Scale ([SWLS], Diener et al. 1985). For survey1 
(n = 126), a regression analysis revealed a main effect of smile-fre-
quency, b = .44, SE = .07, t(122) = 6.66, p < .001, and the predicted 
interaction between smile-theory and smile-frequency, b = .18, SE 
= .04, t(122) = 4.29, p < .01, η2  = .24. Among reactive-smile par-
ticipants (± 1SD), frequent (M = 6.39) compared to infrequent (M = 
3.12) smiling resulted in higher wellbeing, b = .54, SE = .17, t(122) 
= 3.26, p < .01, but among proactive-smile participants, frequent (M 
= 2.48) compared to infrequent (M = 5.62) smiling resulted in lower 
wellbeing, b = -.52, SE = .13, t(122) = -4.13, p < .001. As replication, 
survey2 (n = 108) regression analysis also revealed a main effect of 
smile-frequency, b = .44, SE = .07, t(104) = 6.01, p < .001, and the 
predicted interaction between smile-theory and smile-frequency, b = 
.12, SE = .09, t(104) = 1.32, p = .07, η2  = .10. Among reactive-smile 
participants, frequent (M = 5.94) compared to infrequent (M = 4.09) 
smiling resulted in higher wellbeing, b = .30, SE = .15, t(104) = 1.98, 
p < .05; among proactive-smile participants, frequent (M = 3.84) 
compared to infrequent (M = 4.88) smiling resulted in directionally 
lower wellbeing, b = -.11, SE = .07, t(104) = -1.53, p = .14. Cross-
lagged panel analysis showed autocorrelation between wellbeing1 
and wellbeing2, r = .45, p < .01, between interaction1 and wellbe-
ing1, r = .18, p < .05, and between interaction2 and wellbeing2, r 
= .12, p = .07. Establishing our causal directionality, interaction1 
predicted wellbeing2, r = .21, p < .05, but wellbeing1 did not predict 
interaction2, r = .04, ns. 

In study 2 (N = 85), we primed smile-theory (by a recall task) 
and manipulated smile-action (by asking participants to engage in 
smile-like or not smile-like facial muscular exercises), and then 
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measured SWLS. An ANOVA on SWLS yielded only an interaction 
between theory and action, F(1, 77) = 12.44, p = .001; η2  = .13. 
Participants primed with reactive smile-theory reported higher well-
being after smile (M = 4.99, SD = 0.95) rather than the non-smile 
exercise (M = 4.19, SD = 1.26), F(1, 77) = 4.07, p = .04. In contrast, 
participants primed with proactive smile-theory reported lower well-
being after smile (M = 3.77, SD = 1.40) than non-smile exercise 
(M = 4.93, SD = 1.23), F(1, 77) = 9.53, p = .003. Thus, the effect 
of smile-like facial action on wellbeing was moderated by primed 
theory, as we predicted.

In study 3 (N = 63) we manipulated smile-frequency (by asking 
people to smile at one or ten funny ads) and measured smile-theory 
(same as study 1), then measured spontaneous happiness and SWLS. 
Regression analysis on SWLS revealed a significant interaction, b = 
.41, SE = .08, t(59) = 4.95, p < .01. As predicted, among participants 
who believe smiling is reactive (reflecting happiness), wellbeing was 
higher after frequent (M = 5.47) rather than infrequent (M = 4.17) 
smiling, b = .66, SE = .21, t(59) = 3.15, p < .01. Among proactive 
smilers, ironically, frequent smiling resulted in less wellbeing (M 
= 3.55) than infrequent smiling (M = 5.73), b = -1.10, SE = 0.19, 
t(59) = - 5.80, p < .01. Happiness followed a similar pattern, and 
spontaneous happiness mediated the effect of theory × frequency on 
wellbeing. 

As a set, these studies show that smiling increases happiness and 
in turn wellbeing, but only among reactive smilers. Smile-like action 
serves as positive affective feedback when interpreted as implying 
one is happy, but negative affective feedback when interpreted as 
unhappy. Thus, naïve theories moderate interpreting facial feedback.

Elaborative Thinkers Are More Susceptible to Metaphor-
Driven Effects of Heaviness on Judgments of Importance

EXTENDED ABSTRACT
Subtle incidental sensory experiences with metaphoric rele-

vance can affect judgments, including product evaluations (Landau, 
Meier, & Keefer, 2010). For instance, as suggested by expressions 
such as “weighty issues,” the sensory experience of heaviness affects 
judgments related to importance. Heaviness, felt from a weighted 
clipboard, can prompt higher valuations of foreign currencies and 
judgments of increased importance of procedural justice (Jostmann, 
Lakens, & Schubert, 2009); it can also lead participants to judge 
job candidates as more qualified and social issues as more impor-
tant (Ackerman, Nocera, & Bargh, 2010). That is, incidental sensory 
experience can activate metaphorically-linked abstract concepts and 
influence reasoning and evaluations in metaphor-consistent ways 
(for reviews, see Landau, Meier, & Keefer, 2010; Lee & Schwarz, 
2014). 

However, the underlying psychological processes are not yet 
well understood. Some researchers suggested that incidental sensory 
states affect judgment through heuristic, low thought processes. For 
example, the experience of physical heaviness may bring associ-
ated concepts of importance to mind, which affect all evaluations to 
which they are applicable (cf. Williams, Huang, & Bargh, 2009). The 
reported main effects of main effects of weight on judgments of im-
portance are compatible with this perspective (Jostmann et al., 2009; 
Ackerman et al., 2010; Ijzerman, Padiotis, & Koole, 2013); but po-
tential moderators and boundary conditions have received limited 
attention. Conversely, other researchers suggested that the influence 
of heaviness on judgment requires more elaborative reasoning pro-
cesses. While heaviness may trigger thoughts of importance, those 
thoughts may need to be consolidated with available information 
through elaborative reasoning in order to exact an effect on judg-

ment. For instance, Chandler and colleagues showed a moderated 
weight effect, such that weighted books were judged to be more im-
portant and valuable when participants had substantive information 
that could support a judgment of high importance (Chandler, Re-
inhard, & Schwarz, 2012), but not otherwise. In their studies, only 
participants who had actually read the book were influenced by its 
weight. 

These divergent perspectives lead to opposite predictions. If the 
influence of physical weight on judgments of importance reflects a 
heuristic process, it should decrease with elaborative thought; con-
versely, if it reflects an elaborative process, it should increase with 
elaborative thought. One well established variable that bears on 
elaborative reasoning is Need for Cognition (NFC), an individual 
difference variable that captures a person’s tendency to engage in, 
and their enjoyment of, effortful elaborative thought (Cacioppo & 
Petty, 1982). In persuasion experiments, recipients low in NFC form 
judgments based on peripheral cues, whereas recipients high in NFC 
form judgments based on message elaboration (for a review, see Ca-
cioppo, Petty, Feinstein, & Jarvis, 1996). Across numerous studies, 
low NFC individuals are associated with a tendency to use heuristic 
processing, while high NFC individuals are associated with a ten-
dency to use more elaborative cognitive processes. As little is known 
about the mechanisms driving the effects of weight on judgments of 
importance and value, assessing who is more likely to display such 
effects could shed light on these mechanisms.

Methods Two-hundred and seventy-seven participants com-
pleted the NFC scale and evaluated the importance of an unknown 
book [as well as how much they were willing to pay (WTP) for two 
different versions of the book]. The book either did (vs did not) con-
tain a concealed weight to make it considerably heavier. In addition, 
the book was either handed to participants with the front cover up 
(offering no substantive information) or with the back cover up, of-
fering snippets from reviews that provided substantive information 
about the book.

Results Multiple regression analyses revealed a significant 
3-way interaction of book weight, supporting information, and NFC 
on judgments of the importance and value of the book, β = .009, 
t(269) = 2.249, p = .025. This interaction was driven by one group 
of participants: only high NFC participants who saw supporting in-
formation about the book were affected by the book’s weight and 
judged heavier books to be more important and more valuable than 
light books, β = .198, t(269) = 2.36, p = .019. However, weight did 
not influence the judgments of high NFC participants in the absence 
of supporting information, p > .42; nor did it influence the judgments 
of low NFC participants, independent of the presence or absence of 
supporting information, ps > .22. 

These results are consistent with theories that assume that sen-
sory experiences of metaphorical relevance are integrated into rep-
resentations of the target through elaborative thought (Chandler et 
al., 2012). Replicating our earlier findings (Chandler et al., 2012), 
weight only exerted an influence when participants could draw on 
substantive information that could warrant a judgment of high im-
portance. Going beyond our earlier work, only individuals who ha-
bitually engage in elaborative reasoning considered their sensory ex-
perience in forming an importance judgment, provided that they also 
had supportive information available. Ironically, judging a book by 
its weight seems to require knowledge about the book and systematic 
effort in arriving at a judgment. The more intuitively appealing as-
sumption that reliance on a book’s weight reflects a heuristic strategy 
would predict the opposite result: a high impact of weight for low 
NFC participants who lack substantive information. No weight ef-
fect was observed under this condition.
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The Interaction Effect of Bitter Taste and Mood on 
Consumers’ Saving Decision

EXTENDED ABSTRACT
Conceptualization A metaphor’s meaning is often grounded 

in physical experience (Barsalou 2008). As a consequence, physi-
cal experiences can influence the application of these metaphors in 
making judgments to which they are relevant. Thus, the experience 
of physical warmth can lead people to judge a stranger to be person-
ally warm (Williams and Bargh 2008); carrying a heavy shopping 
bag can influence judgment of importance (Zhang and Li 2012), and 
experiencing a fishy smell can influence perceptions of an experi-
menter’s deceptiveness (Lee and Schwarz 2012). 

  We examined the implications of this effect for savings deci-
sions. Harsh physical and social encounters are often characterized 
as “bitter;” that is, subzero temperatures are “bitter” cold, and im-
poverished circumstances can give rise to a “bitter” life. We conjec-
tured that experiencing a bitter taste would activate semantic con-
cepts of bitterness that are metaphorically associated with concepts 
of a “bitter” life and that if these concepts are accessible in memory 
at the time a saving decision was made, they would influence their 
saving decision.

We further speculated that mood might moderate the effect of 
bitter taste on saving behavior. Mood serves as information about 
not only individuals’ reactions to the stimuli they are asked to judge 
(Schwarz and Clore 1996) but also other aspects of a stimulus situ-
ation (Martin, et al. 1993). For example, Wegener, Petty and Smith 
(1995) found that when participants receive a persuasive message, 
they often use the affect they are experiencing to infer the validity 
of their cognitive responses to the message, and this inference deter-
mines their acceptance of the message content. Thus, if the message 
contains strong arguments and stimulates positive thoughts about the 
position advocated, participants infer that these thoughts are more 
valid if they are happy than if they are sad and, therefore, are more 
persuaded by the message in the former case.   

We speculated that a similar situation would obtain in the condi-
tions we investigated. That is, suppose participants have tasted bit-
ter drink and so thoughts of a bitter life have been activated at the 
time they make a decision to save or spend. They might think that 
these thoughts are more valid, and be more inclined to save, if they 
are happy than if they are sad. If participants have not tasted bitter 
drink, however, arguments in favor of spending may be more salient 
at the time they make their decision, and these arguments may be 
perceived as more plausible when they are happy than when they are 
not. Therefore, they may be less inclined to save than they would if 
they were sad. In short, we expected that tasting bitter drink would 
increase participants’ saving intention if they are happy but would 
decrease it if they are sad. 

Empirical Evidence In study 1, participants first reported their 
affective state, and then drank either bitter melon water or plain wa-
ter. Then, after completing an unrelated task, they were told to as-
sume that they had an additional $300 per month in income and to 
indicate the proportion of this amount that they would like to save. 
The interaction of mood and taste was significant (F (1, 42) = 8.39, 
p < .01). When participants felt happy, they chose to save a greater 
proportion of the money after tasting bitter melon water (M = 65.5%) 
than after tasting pure water (M = 43.5%; F (1, 42) = 4.50, p < .05). 
When participants felt sad, however, this difference was reversed 
(49.6% vs. 64.6%, respectively; F (1, 42) = 4.03, p = .05).    

Study 2 was similar except that (a) participants’ mood was ex-
perimentally induced (by recalling a happy, sad, or neutral experi-
ence), and (b) concepts associated with bitterness were activated by 

using a word construction task. The interaction of mood and primed 
concepts was significant (F (2,148) = 4.53, p < .05). Happy partici-
pants estimated they would save more when the primed concepts 
were related to a bitter life than when they were not (70.38% vs. 
53.13%, respectively; F (2,148) = 4.17, p < .05). Sad participants, 
however, estimated that they would save less in the former condition 
than in the latter (44.11% vs. 58.65%, respectively; F (2, 148) = 3.08, 
p < .05). Finally, control participants’ estimates were similar to those 
of happy participants (60.37% vs. 47.29%, respectively; F (2,148) = 
2.67, p = .07). This could be attributed to the fact that participants in 
this condition actually felt happy; their reported mood in this condi-
tion (M = 6.08) was significantly above the scale midpoint of 5 (t = 
34.96, p < .001). 

A third study, using Chinese middle-school children as partici-
pants confirmed the effect of a bitter taste on actually savings be-
havior. Specifically, participants who were given ten 1-RMB coins 
as compensation and told they could save a portion of the money 
decided to save more money if they had tasted a bitter drink earlier 
in the study than if they had not (6.10 vs. 3.56, respectively; F (1,45) 
= .62, p < .01). 

  A fourth study confirmed the implications of our findings for 
actual shopping behavior. Consumers before entering a supermarket 
were asked to sample either bitter-tasting coffee or pure water. Upon 
exiting, they were asked to give us a copy of their shopping receipt 
for pay of RMB 20, and to indicate on the receipt the products that 
they had not initially intended to buy. Shoppers spent less money 
if they had tasted black coffee than if they had tasted water (1.54 
vs.9.01, respectively; F (1,58) = 5.20, p < .05). Moreover, they indi-
cated making fewer impulsive (unplanned) purchases in the former 
condition than the latter (8% vs.20%, respectively; F(1, 58) = 3.84, 
p < .06).

  In summary, taking bitter taste or priming bitter life concepts 
can increases the motivation to save money rather than spending it. 
This effect is greater when participants are happy. However, the evi-
dence that similar effects were evident under control conditions and 
in situations in which affect was not manipulated suggests that our 
findings generalize to situations outside the laboratory. 
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