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ABSTRACT 
 

Previous research shows that bodily experiences can unconsciously influence perception, 

judgment, and behavior. However, inconsistency among recent findings in the embodied 

cognition literature suggests a need for theoretical boundary conditions. While research appears 

to assume that embodied effects are necessarily implicit (Schnall, 2017), the extant literature has 

not directly manipulated the role that conscious awareness of bodily states plays in embodied 

cognition. Dual process theories of social cognition assert that information processing falls along 

a continuum, from processing that is relatively automatic, effortless, and experiential, to 

processing that is relatively deliberate, controlled, and rational. Importantly, information 

processed along the dimensions of this continuum can lead to different outcomes. Thus, if the 

body influences social cognition in a more implicit manner, experimentally manipulating 

conscious awareness of a bodily state may lend further insight into when embodiment is 

attenuated. Six studies tested this possibility in the case of the demonstrated effect of weight 

sensations on judgments of an abstract idea’s importance (e.g., Ackerman, Nocera, & Bargh, 

2010; Jostmann, Lakens, Schubert, 2009). Studies 1 and 2 revealed a curvilinear relationship 

between increased clipboard weight and ratings of importance such that participants rated a topic 

as more important when holding a moderately heavy, compared to light, clipboard; however, the 

importance ratings decreased when the clipboard was very heavy. This curvilinear relationship 

was not caused by a negative evaluation of the topic or the activation of a different metaphor 

(burden). In Study 3, ratings of importance increased with a moderately heavy clipboard 

compared to a light clipboard, but this difference was eliminated by explicitly drawing 

perceiver’s attention to the weight of the clipboard. Study 4 extended the model and showed that 

even a very heavy clipboard can act as an embodiment of importance when participants are 
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prevented from deliberately processing the weight of the clipboard via a cognitive load 

manipulation. Study 5 provided limited evidence establishing the role of cognitive motivation in 

embodiment as measured by need for cognition. However, experimentally manipulating 

cognitive motivation in Study 6 showed that individuals with higher cognitive motivation were 

more likely to show the embodied effect when the heft of the clipboard was subtle (i.e., holding a 

moderately heavy clipboard) whereas those with lower cognitive motivation were more likely to 

show the embodied effect when the heft of the clipboard was blatant (i.e., holding a very heavy 

clipboard). Collectively, these studies suggest that embodiment is subject to dual-processes 

whereby if something in the context draws conscious attention to a stimuli that activates an 

embodied metaphor, perceivers will no longer use their body as a source of information when 

processing the stimuli. 
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INTRODUCTION 

“Over thinking, over analyzing, separates the body from the mind.”  
–Tool, “Lateralus” (2001) 

 
 

Research suggests that bodily experiences can unconsciously influence social cognition. 

For example, holding a warm cup of coffee increases perceptions of an individual’s friendliness 

(Williams & Bargh, 2008), exposure to fishy smells increases social suspicion (Lee & Schwarz, 

2012), and moving the head up and down leads to greater message agreement than shaking the 

head from side-to-side (Wells & Petty, 1980). However, several recent failed replications of 

embodiment effects (see Donnellan, Lucas, & Cesario, 2015; Lynott et al., 2014; Open Science 

Collaboration, 2015; Wortman, Donnellan, & Lucas, 2014) raise questions about when and how 

the body influences thought and behavior. The inability of independent tests to replicate could 

suggest that embodiment effects are “false positives” or that they emerge from questionable 

research practices (see Bohannon, 2014). The inconsistent evidence has led some investigators to 

express doubts about the reliability and validity of embodiment processes.  

Another way to view the inconsistent findings in the embodiment literature, however, is 

that the variability across studies reflects theoretically relevant variables that moderate the 

process. The current research examines one such variable—conscious attention—and proposes a 

dual process model of embodiment to reconcile previous research and carve a new theoretical 

direction for embodied cognition research. 

The role of the physical body in cognition 

The conceptualization of a link between the body and the mind is not in its infancy. 

James (1884) postulated that the physical body is connected to emotional experiences by stating 

that, “a purely disembodied human emotion is a nonentity…emotion dissociated from all bodily 
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feeling is inconceivable” (p. 194). Despite classic ideas such as that of James, many philosophers 

have argued for a dualist perspective in that the mind and body are distinct entities. In step with 

Cartesian philosophy, cognitive psychology in the mid-twentieth century argued for an amodal 

processing system in which semantic knowledge and higher-level cognitions operate sovereignly 

of physical body states (e.g., Fodor, 1983; Newell & Simon, 1972). Amodal models assume that 

memory stores information in an abstract form that is largely unrepresentative of the physical 

body and perceptual states that produce it. However, these models have, in turn, given way to 

new theories that reflect James' original notions about the body-mind connection. 

Recent theories postulate that knowledge may be embodied in physical states and in the 

brain’s modality-specific systems (Niedenthal, Barsalou, Winkielman, Krauth-Gruber, & Ric, 

2005; Smith & Semin, 2004). One account of this relation is Barsalou’s perceptual symbols 

system (PSS; 1999; 2003; 2008). Concepts contain representations of bodily states, such as 

sensations, that occur during interactions with relevant stimuli and contexts. These inputs are not 

translated into abstract symbols, but retain their modality-specific character (e.g., the concept 

bowling contains tactile sensations of a bowling ball’s smoothness, the concept coffee includes 

feelings of warmth from the cup). Thinking about those concepts involves the simulation, or 

reactivation, of those bodily states, even when the individual is not currently interacting with 

relevant stimuli. Damasio (2001) similarly proposed that reactivated bodily states, experienced 

as emotions, serve as a marker or cue that informs the person’s interpretation of the current 

situation. In this way, bodily states can inform representations of abstractions, with consequences 

for perception, judgment, and behavior.  

While the PSS explains how an individual may gain knowledge from concrete perceptual 

states, one potential limitation of the PSS concerns how knowledge is accrued for abstract 



 13 

domains, such as the concept of importance, in which a physical body referent is absent (see 

Borghi et al., 2016). Indeed, while we can feel a cup of coffee and experience physical warmth, 

how does one touch an abstract concept like importance? To bridge this gap, scholars have 

suggested that metaphor plays a central role in embodiment processes (see Boroditsky & Prinz, 

2008). According to conceptual metaphor theory (e.g., Lakoff & Johnson, 1980; 1999; Landau, 

Meier, & Keefer, 2010), the use of metaphor (e.g., “importance = weight”) can facilitate 

understanding of an abstract concept (perceptions of importance) when couched in a concrete 

physical experience (holding heavy weight) due to repeated co-occurrences. For example, as 

speculated by Jostmann, Lakens, and Schubert (2009), we may learn that working with heavy 

objects requires greater effort than light objects, which in turn, links concrete experience weight 

to abstract concepts such as perceptions of importance. Hence, when an individual refers to an 

important issue as “heavy,” he or she is not saying that the issue is literally heavy in the haptic 

sense; the individual is referring to the physical bodily state of holding a heavy object to 

communicate that the topic possesses a high degree of importance. Consequently, metaphor may 

not serve merely to embellish language, but rather function as a tool that shapes how individuals 

see and interpret the world. 

Evidence of embodied cognition 

 The past two decades of the social psychological literature documents a number of 

embodied cognition findings. Below, I present a focused review of some of the major findings. 

 Warmth and friendliness. Historically, the concept of warmth is known to affect person 

perception processes. Classic studies by Solomon Asch (1947) showed that describing an 

individual as warm leads to drastically different assessments of personality than an individual 

described as cold. Presumably, the link between warmth and interpersonal friendliness manifests 
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early in childhood experiences where the physical warmth of a caregiver is associated with love, 

comfort, and safety (Bowlby, 1969; Harlow, 1958). More recent research shows that the physical 

experience of warmth acts as an embodiment of interpersonal friendliness. In a set of studies by 

Williams and Bargh (2008), participants who held a cup of warm, compared to iced, coffee rated 

the personality of others as significantly more warm. In a second study, perceivers ostensibly 

evaluating warm therapeutic pads compared to cold therapeutic pads acted with more 

interpersonal friendliness by being more likely to give a study participation gift to a friend rather 

than keep the gift for themselves. The physical experience of warmth can also facilitate 

interpersonal closeness. For example, individuals placed in a warm (compared to cold) room 

reported feeling interpersonally closer to an experimenter (IJzerman & Semin, 2009). In addition 

to interpersonal friendliness, the experience of physical warmth may promote greater trust of 

others in an economics game (Kang, Williams, Clark, Gray, & Bargh, 2010).  

On the flip side, just as warmth can increase interpersonal closeness, feeling physical 

coldness may increase perceiver’s feelings of loneliness and needs for social affiliation may be 

eliminated when experiencing physical warmth. Recent research by Bargh and Shalev (2012) 

showed that individuals who exhibited greater trait loneliness tend to prefer longer and warmer 

bath/shower temperatures and holding cold therapeutic packs increased feelings of loneliness 

compared to warm or neutral temperature packs. In addition, recalling a previous experience of 

loneliness and holding a cold temperature pack increased needs for connecting with others. 

However, recalling experiences of loneliness and then holding a warm temperature pack reduced 

the need to connect to others, presumably because the physical experience of warmth may act as 

a substitute for the warmth experienced from affiliating with others. 
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Morality and cleansing. Many cultures converge the concept of morality with cleanliness. 

As such, English language often describes truthful individuals as having a “clean conscious” or 

money derived from illegal means as “dirty”. Zhong and Liljenquist showed that individuals who 

wash their hands after recalling immoral acts are more likely to feel reduced guilt, shame, and 

embarrassment, and individuals exposed to clean smells are more likely to volunteer and donate 

to charities (Liljenquist, Zhong, & Galinsky, 2010; Zhong & Liljenquist, 2006). Similarly, 

washing ones hands after watching a disgusting video resulted in perceivers evaluating immoral 

actions in a less harsh manner (Schnall, Benton, & Harvey, 2008). Thus, performing a physical 

act of cleaning after being reminded of unethical behavior creates a sense of “moral cleansing”. 

Moreover, individuals who copy an unethical (compared to ethical) story are more likely to 

select a cleaning product as a participation gift in order to induce a sense of moral cleansing 

(Zhong & Liljenquist, 2006). In addition to physical cleansing, disgust may impact moral 

feelings and judgments. For example, previous research shows that perceivers who taste a 

disgusting food item are more likely to report feelings of moral disgust (Eskine, Kacinik, & 

Prinz, 2011) and exposure to bad smells increases the severity of moral judgments (Schnall, 

Haidt, Clore, & Jordan, 2008).  

 Good is up, bad is down. As with morality and cleansing, culture offers metaphorical 

relationships between vertical states and evaluation. For example, in Christianity, God is 

perceived to be “up” in heaven while the Devil is located “down” in hell. Subsequently, research 

shows that the vertical location of evaluative words affects word recognition. For example, 

positive and moral related words are recognized faster when located at the top of a computer 

screen whereas negative and immoral related words are recognized faster when located at the 

bottom of a computer screen (Meier, Hauser, Robinson, Friesen, & Schjeldahl, 2007; Meier, 
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Sellbom, & Wygant, 2007). Verticality also has implications for perceptions of power. Powerful 

(nonpowerful) social groups are identified faster when presented in a high (low) vertical position 

(Schubert, 2005) and perceived managerial power is increased as the vertical distance between 

managers and employees is increased on a chart depicting an organization hierarchy (Giessner & 

Schubert, 2007).  

Weight and importance. The metaphorical expression of weight as importance permeates 

daily discourse. For example, important issues are often referred to as “heavy”, an influential 

individual's opinions may “hold more weight” than a less influential person, some issues “weigh 

more” on our minds than others, people “weigh” the value of different opinions before making a 

decision, and weak arguments do not “hold much weight”. Consistent with everyday vernacular, 

several studies indicate that physically holding a heavy weight can prompt importance related 

cognitions. Jostmann et al. (2009) reported that participants rated foreign currency and a campus 

issue to be more important when they rated the topics while holding a heavy clipboard compared 

to a light clipboard; Ackerman and colleagues (2010) reported that holding a heavy clipboard 

increased perceptions of a job applicant’s seriousness; and Kaspar (2013) reported that holding a 

heavy clipboard increased the perceived seriousness of a disease and drug side effects. In the 

food and hospitality domain, food presented in a heavy (compared to light) container is expected 

to be more satiating and expensive (Piqueras-Fiszman, Harrar, Alcaide, & Spence, 2011; 

Piqueras-Fiszman & Spence, 2012) and perceivers who hold heavier restaurant menus compared 

to lighter menus rate restaurants as being more upscale and providing better service quality 

(Magnini & Kim, 2016). In an academic setting, Schneider and colleagues (2011) reported that 

individuals told that a textbook contains important information rated the textbook as weighing 

heavier than those who are not told about the textbook’s importance. In a follow-up, Schneider 
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and colleagues (2014) reported that individuals who hold a USB-stick presumably containing 

important tax information estimate the storage device to be heavier than those who are not told 

about information on the USB-stick and those who are told the USB-stick contains expired tax 

information. 

Previous research has also documented moderators and boundary conditions for 

embodiment processes. Research by Ackerman and colleagues (2010) and Chandler, Reinhard, 

and Schwarz (2012), for example, reported that the weight of a clipboard only affected ratings of 

importance if participants had knowledge about the issue or topic being evaluated; the 

clipboard's weight did not influence judgments for participants unfamiliar with the topic. In a 

conceptual extension, Hauser and Schwarz (2015) reported that perceivers high in need for 

cognition rated a book as more important than those low in need for cognition when holding a 

heavy book and reading a brief plot synopsis, presumably because individuals highly motivated 

to elaborate sought information to confirm their metaphor-consistent hypothesis.  

Evidence of failed replications 

Despite a number of studies documenting embodied effects, recent research documents 

failed replications of embodiment. In response to findings implying that physical coldness can 

serve as an embodiment of loneliness (e.g., Bargh & Shalev, 2012), Donnellan and colleagues 

(2015) failed to find an association between trait loneliness and increased shower/bath use and 

Wortman and colleagues (2014) did not show a difference on ratings of loneliness between 

perceivers who hold a cold versus warm pack. Furthermore, while physical warmth may promote 

more prosociality (e.g., Williams & Bargh, 2008), three high-powered replication studies failed 

to find a significant difference between perceiver’s prosocial choices when sitting on a hot versus 

cold therapeutic pack (Lynott et al., 2014). In addition to warmth/cold and perceptions of 
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friendliness/loneliness, other embodied effects have failed to replicate. For instance, previous 

research shows that physical cleaning can reduce the severity of moral judgments (e.g., Schnall 

et al., 2008), yet recent replications showed no difference on moral judgments between 

perceivers who did versus did not wash their hands after viewing a disgusting video (Johnson, 

Cheung, & Donnellan, 2014). Also, while weight may serve as an embodiment of importance 

(e.g., Jostmann et al., 2009), some scholars report no such effect of clipboard weight influencing 

morally related importance ratings (Rabelo, Keller, Pilati, & Wicherts, 2015).  

As documented above, several failed replications question the robustness of embodied 

effects. While scholars note that a number of factors may lead to difficulty in interpreting failed 

replications (Maxwell, Lau, & Howard, 2015; Stanely & Spence, 2014), these mixed results may 

be the result of unexamined moderators. One such moderator may be the degree to which 

observers are consciously aware of the bodily states they are experiencing in contexts of 

judgment and decision making. Previous research finds that individuals who are high in bodily 

awareness show increased embodied effects (see Häfner, 2013; Schnall, Haidt, et al., 2008). 

However, individuals may differ in their introspection without awareness reaching consciousness 

(e.g., Craig, 2004). Thus, experimentally manipulating conscious awareness may lend further 

insight into when embodied effects on social judgment are attenuated.  

Conscious attention in embodiment: A case for dual processes 

The current research proposes that conscious awareness of the use of the body as a source 

of information contributes to null findings in the embodiment literature. For example, using the 

concept of weight as an embodiment of importance, one large project examining the replicability 

of a number of social psychological findings observed no effect of clipboard weight on ratings of 

importance (Ebersole et al., 2016). However, Ebersole et al. randomly embedded the clipboard 
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study within the presentation of eight distinct computerized tasks. As such, is it possible that the 

novelty of the clipboard in the computer context drew participant’s attention to the use of their 

body when completing the measure via paper-pencil. Another recent set of studies by Rabelo and 

colleagues (2015) failed to find increased clipboard weight influencing importance judgments. 

However, although Study 1 in Rabelo et al. used similar weights to those used in the studies by 

Ackerman et al., the heavy clipboard weights used by Rabelo et al. in Studies 2 and 3 were 

slightly heavier. 

The mixed findings in the non-published online Psych File Drawer research archive may 

also provide some evidence that conscious awareness plays a role in replicating the weight-as-

importance effect. For example, in one null finding, the manipulation of the light clipboard 

condition was a piece of paper on a clipboard whereas the heavy clipboard condition was 

manipulated by placing a notebook on the clipboard with the piece of paper (Hadley, Ring, Gold, 

& Daubman, 2013, but see Stewart, McVeigh, Stojkov, & Daubman, 2012). It is possible that 

perceivers were aware the clipboard would be heavier than a non-manipulated clipboard due to 

the addition of the notebook. Furthermore, an unsuccessful replication by Jostmann (2013) failed 

to find weight served as an embodiment of importance under conditions in which participants 

could visibly see the additional weight in the heavy clipboard and in another condition where the 

heft was heavier than the heavy clipboard manipulation in the original studies reported by 

Jostmann et al. (2009). 

In sum, studies show mixed support for the weight-as-importance effect. Analysis of the 

procedures used across studies suggests that if something in the context draws conscious 

attention to the bodily state, people will no longer use the their body as a source of information 

when rating the importance of a target stimulus. This hypothesis coincides with theoretical 
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perspectives proposing that consciously attending to a stimulus can prevent it from automatically 

informing information processing.  

Dual process theories of social cognition assert that information processing falls along a 

continuum, from processing that is relatively automatic, effortless, and experiential, to 

processing that is relatively deliberate, controlled, and rational (see Chaiken & Trope, 1999; 

Stanovich & West, 2000). For example, it is well established that: a persuasive message can be 

processed in a more heuristic fashion or in a more elaborative way that requires greater cognitive 

effort (e.g., Chaiken, 1980; Petty & Cacioppo, 1986); attitudes guide behavior automatically 

unless sufficient motivation and opportunity to act deliberately on an attitude exists (e.g., Fazio, 

1990); people use salient category cues to form an impression of a target unless goals draw 

attention to the individual's attributes (e.g., Fiske & Neuberg, 1990); and evaluative responses 

are a product of the interplay between the activation of associations in memory and the 

validation of these associations (e.g., Gawronski & Bodenhausen, 2006).  

The current research tests the idea that the body can automatically provide information in 

an implicit manner, but if something in the social context draws conscious attention to what the 

body is sensing, conscious or explicit processing attenuates or eliminates the use of the body as 

information. The current literature appears to assume that embodied effects are necessarily 

implicit and occur outside of perceiver’s awareness (Schnall, 2017). Indeed, the PSS suggests 

that the default of the body when processing a concept is to simulate previous multi-modal 

experiences pertaining to the concept (Niedenthal et al., 2005). This implies that body states 

influence metaphorically related cognition and behavior outside of conscious awareness, and 

they may operate primarily through experiential processes that encapsulate nonverbal 
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information (Epstein, 1994; Epstein & Pacini, 1999). People can literally think what they feel, 

smell, or hear.   

However, as people consciously attend to the sensory information, and become more 

analytical and deliberate in their thinking, attention shifts to the cognitive attributes of the 

stimulus and/or the judgment task. Drawing deliberate attention to the use of the body as a 

source of information will increase the salience and relevance of other features in the 

environment, such as the content of a message presented on the clipboard. Consequently, rather 

than rely on the automatic or experiential processing that uses the body as a source of 

information, perceivers switch to controlled processing of other cues in the environment. This 

observation suggests that one potential mechanism by which conscious attention eliminates 

embodied effects is through discounting. 

Discounting effects. Several lines of research suggest that drawing a perceiver’s attention 

to their bodily state will eliminate embodied effects through discounting. For example, research 

on cognitive dissonance shows that misattributing arousal to a placebo pill or an overheated 

room, shifts the attribution for the arousal from an internal to an external source, which 

eliminates the need to reduce dissonance via attitude change (e.g., Zanna & Cooper, 1974; Fazio, 

Zanna, & Cooper, 1977; Fried & Aronson, 1995). Similarly, research in excitation transfer shows 

that incidental affect from one stimulus will only influence subsequent judgments when the 

source of the initial affect is unknown (Zillman, 1978). In each case, drawing conscious attention 

to the source of arousal causes people to discount other potential sources of the arousal, such as 

their own behavior.   

More directly related to the topic of embodied cognition effects, Schwarz and Clore’s 

mood-as-information theory (see Schwarz, 2011) postulates that attributing mood to external 
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sources can diminish downstream cognitions. Studies show that individuals will report greater 

life satisfaction on sunny compared to rainy days, but when attention is drawn to the weather, the 

difference in ratings of life satisfaction disappear, presumably because participants "discount" 

the cause of the weather on their mood (Schwarz & Clore, 1983).  

Previous scholars in the embodied cognition literature note that embodied effects may 

reflect a misattribution process (see the general discussion in Wennekers, Holland, Wigboldus, & 

van Knippenberg, 2012 and a recent review by Schnall, 2017). If so, what would happen if 

perceivers were made aware of the tendency to misattribute the source of a judgment to their 

bodily states? According to a dual process model of embodied cognition, they might discount the 

embodiment information and focus on the attributes of the stimuli or task.  

Contrast effects: Bias correction processes. The proposed dual process model of 

embodiment postulates that drawing conscious attention to an individual’s bodily state attenuates 

embodied cognition effects through varying levels of cognitive motivation. However, bias 

correction motivation may also impact how conscious attention to the use of the body as a source 

of information impacts embodiment processes. Thus, besides merely attenuating embodied 

effects, instilling bias correction motivation while drawing perceiver’s conscious attention to 

their bodily state may result in contrast effects such that weight may not only fail to serve as an 

embodiment of importance, but exert influence on importance ratings to be lower than those in 

control conditions. 

According to Wegener and Petty’s flexible correction model (FCM; 1995, 1997), 

perceivers may remove or avoid bias if it is associated with an influential factor in the context. 

For example, when explicit instructions about the potential for bias are present, perceivers then 

generate naïve theories about the bias and, with ability and motivation to correct, judgments 
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about a target object may be adjusted in the opposite direction of the bias (Petty, Wegener, & 

White, 1998). For example, Wegener and Petty (1995) showed that perceivers who first thought 

about the positive aspects of desirable vacation locations subsequently judged target vacation 

locations as less desirable. However, when perceivers were prompted not to let the ratings by 

others influence their judgments, they overcorrected and rated average vacation locations as 

significantly more desirable.  

Embodiment effects may also be subject to correction when something in the context 

makes perceivers acutely aware of the embodiment process. Taken in the context of weight as an 

embodiment of importance, if perceivers are motivated to correct for the influence of a heavy 

object, they may show a reversal effect, whereby they rate the importance of a neutral survey 

topic as less important than a low embodiment control condition. Simply increasing the weight 

of the clipboard itself to make it noticeably heavier may be sufficient to activate correction 

processes that reverse weight as an embodiment of importance.   

Additional considerations 

While the proposed model predicts that drawing conscious attention to the heft of an 

object will eliminate weight as an embodiment of importance, it is possible that perceivers 

discount or correct for contextually salient cues that attenuate embodied processes in a different 

manner. As shown by Hauser and Schwarz (2015), weight only serves as an embodiment of 

importance for individuals with high cognitive motivation. However, the fashion in which 

individuals with high versus low cognitive motivation are more (or less) likely to neglect the use 

of the body as a source of information is unknown.  

Previous research shows that individuals with varying levels of motivation for mental 

processing make sense of the world around them through different methods (see Cacioppo, Petty, 
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Feinstein, & Jarvis, 1996). According to Cacioppo and Petty’s (1982) concept of need for 

cognition (NFC), individuals with high NFC are more likely to engage in effortful information 

processing than their low NFC peers (e.g., Cacioppo, Petty, & Morris, 1983; Petty & Cacioppo, 

1986). Importantly, these differences in information processing have implications for 

downstream actions. Previous theorizing by Petty and colleagues (2008) suggests that constructs 

in memory may be better integrated among individuals with high NFC because they are more 

motivated to think about a topic. Thus, high NFC individuals may be more influenced by subtle 

primes whereas low NFC individuals have a higher threshold for a prime to be effective. Testing 

this hypothesis, Petty et al. (2008) showed that subtle primes lead to more assimilation among 

individuals with high NFC. However, when primes are more blatant, prime assimilation 

decreases as an individual’s level of NFC increases. According to a dual process model of 

embodied cognition, the level of motivation for cognition may illuminate how drawing conscious 

awareness to the body attenuates embodiment. For example, using weight as an embodiment of 

importance, a moderately heavy clipboard weight may increase ratings of importance for 

individuals with high NFC. However, when the heft of the weight is very heavy (i.e., more 

blatant), weight will fail to serve as an embodiment of importance. In contrast, it is possible that 

increased weight and ratings of importance will show more of a linear effect for those with low 

NFC such that more blatant primes—such as very heavy clipboards—will facilitate, rather than 

eliminate, weight as an embodiment of importance. 

Besides motivation, the degree to which an individual is sensitive to changes in bodily 

sensations may moderate contextual cues that draw an individual’s attention to their bodily state. 

The private body consciousness (PBC) scale by Miller and colleagues (1981) shows that some 

individuals are better able to detect internal bodily states than others. Indeed, research suggests 
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that individuals who are more self-aware may show exaggerated perceptual judgments, such as 

increased perceived effects of caffeine and higher perceived dosages of a placebo pill (for a 

review see Silvia and Gendolla, 2001). Related to the present research, Schnall, Haidt, et al. 

(2008) showed that individuals high in PBC were more likely to rate moral indiscretions as 

wrong when physically experiencing disgust (i.e., completing the study in a repulsive lab room 

with dirty equipment, furniture stains, and overflowing garbage) compared to those low in PBC. 

However, there was no difference between high and low PBC individual’s ratings of morality in 

a clean room condition. Thus, it is possible that individuals high in PBC will be more likely to 

rate a topic as important when holding a moderately heavy clipboard compared to those low in 

PBC. Indeed, research supports this prediction in that the main effect of clipboard weight on 

ratings of the monetary value of foreign currency is moderated by PBC. Specifically, individuals 

high in PBC showed greater monetary ratings in a heavy clipboard condition compared to those 

with low PBC whereas individuals in a light clipboard condition do not differ in their ratings 

based on PBC (Häfner, 2013).  

Hitherto, no research has examined how PBC impacts conscious awareness cues in 

embodiment. It is possible that individuals who are more sensitive to their internal bodily states 

(i.e., high in PBC) will be more attentive to the changes in the weight of a clipboard and 

subsequently be more likely to discount or correct for the influence of a very heavy clipboard. 

However, individuals low in PBC—who may not be influenced by subtle embodiment cues due 

to less sensitivity to bodily states—will instead show embodiment effects under conditions that 

are more blatant, such as a very heavy clipboard.  

The current research 
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 The current set of studies test the prediction that drawing a perceiver’s conscious 

attention to their bodily states eliminates embodied cognition effects. All studies test the 

predictions made by the model using the weight-as-importance paradigm first established by 

Jostmann and colleagues (2009). The studies were designed to replicate the original effect when 

participants rated the importance of a neutral survey topic (funding for road infrastructure in 

Arizona), and modulate the effect by drawing conscious attention toward, or away from, the heft 

of the clipboard.    

In Study 1, participants rate the importance of funding for road infrastructure holding 

either a light, moderately heavy, or very heavy clipboard. Study 2 further examines the proposed 

curvilinear relationship between weight and importance by including additional weight 

conditions and testing for the activation of a different metaphor (i.e., burden) as an alternate 

explanation. Study 3 examines weight as an embodiment of importance when participants’ 

conscious attention is explicitly drawn to the heft of a moderately heavy clipboard. Study 4 tests 

the possibility that reducing conscious processing via cognitive load can increase ratings of 

importance when the weight of the clipboard should be noticeable. Study 5 investigates the role 

of individual difference measures of NFC and PBC on importance ratings among participants 

holding either a light, moderately heavy, or very heavy clipboard. Study 6 experimentally 

manipulates the role of cognitive motivation on weight as an embodiment of importance and 

extends the research paradigm to examine importance ratings of a new topic (importance of 

implementing senior comprehensive exams). The reliability of the findings across the studies is 

addressed in a final combined analysis Studies 1-5.  

Study 1 
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 The purpose of the first study was to test the prediction that weight would operate as an 

embodiment of importance unless something in the context draws attention to the bodily state 

itself, like the weight of a very heavy clipboard. The prediction was that participants would rate 

the topic of road infrastructure as more important when holding a moderately heavy compared to 

a light clipboard (replicating previous research), but when holding a very heavy clipboard, 

participants would rate the survey topic as less important compared to the moderately heavy 

clipboard condition, and similar to the ratings they gave when holding a light clipboard. Another 

aim of Study 1 was to show that the predicted lower importance rating in the very heavy 

clipboard condition was not due to derogation of the topic itself. Thus, an additional prediction 

was that participants’ attitudes toward funding for road infrastructure would not differ by 

clipboard weight condition.  

Method 

Participants 

 96 participants completed the study. Two participants were eliminated from data analysis 

due to leaning against a wall while completing the survey because this may offset the influence 

of the weight (see Jostmann et al., 2009). Data from a total of 94 participants (53 female, 41 

male) were included in the final data analysis. The mean age was 27.25 (SD = 13.91). 

Procedure 

 Individual passersby on and near the University of Arizona campus were recruited to 

complete a survey on funding for road infrastructure. A first experimenter, blind to the weight of 

the clipboard, approached participants and asked them if they would like to participate in a 

university-approved survey. If participants agreed to participate, a second experimenter handed 

participants a randomly assigned clipboard with a piece of paper on top that contained 
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information about funding for road infrastructure and a brief questionnaire1 (see Appendix A). 

The first experimenter gave verbal instructions to the participants on how to complete the 

survey2; after handing them the clipboard, the second experimenter walked away and did not 

interact with participants again. After completing the questionnaire, participants gave the 

clipboard to the first experimenter, who thanked and debriefed them.  

Materials 

Clipboard weights. The clipboard (9.5” x 13.5” x .875”) contained a compartment that 

stored ceramic tile weights and paper to manipulate the weight of the clipboard. In the light 

condition, the clipboard weighed 1.45 lbs. (657 g, n = 31); in the moderately heavy condition, the 

clipboard weighed 2.29 lbs. (1,039 g, n = 31), and in the very heavy condition, the clipboard 

weighed 3.65 lbs. (1,655 g, n = 32). The light and moderately heavy clipboard weights were 

identical to Jostmann et al. (2009). The moderately heavy clipboard in Jostmann and colleagues 

was about 1.58 times heavier than the light clipboard, thus the very heavy clipboard weight was 

calculated to be 1.58 times heavier than the moderately heavy clipboard.  

Questionnaire. Participants answered two questions about funding for road infrastructure. 

The first question assessed participant’s attitude toward funding for road infrastructure (“How do 

you feel about funding for road infrastructure?”) on a scale of 1 (extremely negative) to 7 

(extremely positive). The second question asked about participant’s perceived importance of 

funding for road infrastructure (“How important is funding for road infrastructure in Arizona?”) 

                                                
1 Ackerman et al. (2010) and Chandler et al. (2012) found that weight serves as an embodiment 
of importance for topics individuals possess knowledge about. Thus, the topic was designed to be 
a subject the majority of participants would be familiar with. 
2 Following Jostmann et al. (2009), participants held on to the clipboard with their non-dominant 
hand. 
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on a scale of 1 (not at all) to 7 (extremely). Participants also completed a brief demographics 

questionnaire asking their gender and age. 

Results 

Importance ratings. A one-way ANOVA revealed a significant difference between the 

clipboard conditions, F (2, 91) = 3.16, p = .047, ηp
2 = .07 (see Figure 1). Planned contrasts 

showed that participants in the moderately heavy clipboard condition (M = 6.06, SD = .73, 95% 

CI [5.80, 6.32]) rated funding for road infrastructure as more important than participants in the 

light clipboard condition (M = 5.61, SD = 1.09, 95% CI [5.21, 6.01]), F (1, 91) = 3.30, p = .073, 

ηp
2 = .04, d = .45. Although not statistically significant, this finding is in predicted direction as 

previous research by Jostmann and colleagues (2009). However, consistent with the hypothesis, 

participants in the very heavy clipboard condition rated funding for road infrastructure as 

significantly less important (M = 5.47, SD = 1.08, 95% CI [5.09, 5.86]) than participants in the 

moderately heavy clipboard condition, F (1, 91) = 5.83, p = .018, ηp
2, d = .59.  

There were no significant differences between the light and very heavy clipboard 

condition, F < .34, p > .56. There were no main effects or interactions with age or gender on 

ratings of importance (ps > .33). 

Attitude ratings. A one-way ANOVA of clipboard condition on attitude ratings revealed 

no significant differences between the light clipboard condition (M = 4.90, SD = 1.85), 

moderately heavy clipboard condition (M = 5.23, SD = 1.38), and very heavy clipboard condition 

(M = 4.91, SD = 1.35), p > .60. There were no main effects or interactions with age or gender on 

attitudes (ps > .40). 
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Figure 1. Ratings of importance by clipboard condition in Study 1. 
 

 
Note. The error bars represent standard errors of the mean. 
 
 

Discussion 

The results support the hypothesis that weight can influence judgments of importance 

unless something in the context draws attention to the embodiment process. First, Study 1 found 

directionally consistent results with those of Jostmann et al. (2009) and others who have reported 

that increasing the weight of a clipboard from light to moderately heavy could increase the 

ratings of the importance of a survey topic. However, when the clipboard was very heavy, 

participants rated the survey topic as significantly less important compared to when the clipboard 

was moderately heavy. Thus, it is possible that drawing participant’s attention to their bodily 

state via a very heavy clipboard moderates weight as an embodiment of importance. 

Furthermore, the ratings of importance when the clipboard was very heavy are statistically 

equivalent to the ratings of importance in the light clipboard condition, which is more compatible 

with a discounting response than with any attempt to correct for the influence of the weight. 



 31 

Finally, the decrease in ratings of importance for the very heavy clipboard was not due to a more 

negative evaluation of the topic.  

Of note, the results replicating the research of Jostmann and others were not statistically 

significant. Yet, establishing directional consistency can be one way to provide overall support 

for an effect (e.g., Fabrigar & Wegener, 2016). In that light, the results reflect a similar pattern 

shown in much of the previous research, albeit with a smaller effect size. 

Study 2 

The results of Study 1 are in line with the idea that drawing conscious attention to the 

bodily state can reduce metaphorically-related judgments. Nevertheless, another explanation for 

the null effect of the very heavy clipboard on ratings of importance in Study 1 is that very heavy 

weights may activate a different metaphor rather than importance. Indeed, people can think about 

an issue using multiple metaphors, for example, love is often described using metaphors of war, 

a journey, or as passion (Gibbs Jr., 2015; Lakoff & Johnson, 1999). Similarly, weight can serve 

as a metaphor of importance, but it also serves as a metaphor of burden, as in the effort required 

to carry a heavy load. Previous research shows that experiencing a burden (e.g., keeping a secret) 

makes physical tasks appear more effortful (Slepian, Masicampo, Toosi, & Ambady, 2012). 

Thus, if a very heavy clipboard serves as the embodiment of burden, it may cause people to 

reduce their ratings of importance. This alternative explanation is examined in Study 2.   

In addition, Study 2 sought to further test the prediction that embodiment effects reflect a 

curvilinear pattern. Indeed, as weight increases, embodiment effects increase, but at some point, 

the increased weight becomes noticeable, is consciously processed and diminishes the influence 

of the body on cognition. Thus, Study 2 included two additional clipboard weight conditions in 
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addition to those used in Study 1 in order to test the curvilinear relationship between increasingly 

heavy clipboard weight and the perceived importance of the survey topic.  

Method 

Participants 

A total of 187 participants completed the survey. Six were eliminated for sitting on a 

bench or leaning against a wall during the study. Thus, 181 participants (97 female, 84 male) 

were included in the final data analysis. The mean age was 22.60 (SD = 8.35).  

Procedure and materials 

The procedure was identical to Study 1. The clipboard weights were identical to Study 1 

along with the addition of two clipboard weights. Thus, there were a total of five clipboard 

conditions: light (1.45 lbs., n = 35), moderately heavy (2.29 lbs., n = 38), heavy (2.97 lbs., n = 

36), very heavy (3.65 lbs., n = 35), and extremely heavy (4.08 lbs., n = 37). Participants also 

reported their perceptions of the burdensome nature of funding for road infrastructure (“Funding 

for road infrastructure is a burden.”) on a scale of 1 (strongly disagree) to 7 (strongly agree) 

before reporting the importance of funding for road infrastructure and demographic questions 

used in Study 1.  

Results 

Importance ratings. A one-way ANOVA revealed significant differences between the 

clipboard condition on the ratings of importance of funding for road infrastructure, F (4, 176) = 

3.67, p = .007, ηp
2 = .08 (see Figure 2). Planned contrasts replicated the original finding by 

Jostmann et al. in that the moderately heavy clipboard (M = 6.13, SD = .84, 95% CI [5.85, 6.41]) 

caused significantly greater ratings in importance than the light clipboard (M = 5.57, SD = 1.01, 

95% CI [5.22, 5.92]), F (1, 176) = 5.79, p = .017, ηp
2 = .03, d = .55. In addition, consistent with 
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predictions, the moderately heavy clipboard caused higher ratings of importance than the very 

heavy clipboard (M = 5.51, SD = 1.27, 95% CI [5.07, 5.95]), F (1, 176) = 7.03, p = .009, ηp
2 = 

.04, d = .61, and the extremely heavy clipboard (M = 5.46, SD = 1.02, 95% CI [5.12, 5.80]), F (1, 

176) = 8.57, p = .004, ηp
2 = .05, d = .65. Moreover, as predicted, the heavy clipboard (M = 6.03, 

SD = .77, 95% CI [5.77, 6.29]) caused significantly higher ratings of importance compared to the 

light clipboard, F (1, 176) = 3.74, p = .055, ηp
2 = .02, d = .45, the very heavy clipboard, F (1, 

176) = 4.74, p = .031, ηp
2 = .03, d = .51, and the extremely heavy clipboard, F (1, 176) = 5.96, p 

= .016, ηp
2 = .03, d = .56. These results support the prediction that subtle sensations of physical 

weight influenced judgments in a metaphor-consistent fashion, where as weight sensations that 

are more conspicuous do not. There was no difference between the moderately heavy clipboard 

and heavy clipboard and no differences between the light clipboard, very heavy clipboard, and 

extremely heavy clipboard condition (all Fs < .23, all ps > .63). As in Study 1, there were no 

main effects or interactions with gender and age (ps > .15).  

Burden ratings. There were no significant differences between the burden ratings for the 

light clipboard (M = 3.11, SD = 1.53), moderately heavy clipboard (M = 3.45, SD = 1.94), heavy 

clipboard (M = 3.17, SD = 1.54), very heavy clipboard (M = 3.17, SD = 1.79), and extremely 

heavy clipboard condition (M = 3.35, SD = 1.67), p > .90. There were no main effects or 

interactions with gender and age3 (ps > .43). These results show that the curvilinear relationship 

of increased weights and perceptions of importance was not due to the activation of another 

relevant metaphor such as burden. 

 

 

                                                
3 Because gender and age were not significant in Studies 1 and 2, these variables will not be 
discussed further. 
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Figure 2. Ratings of importance by clipboard condition in Study 2. 
 

 
Note. The error bars represent standard errors of the mean. 
 
 

Discussion 

 The results of Study 2 are consistent with the prediction that embodied effects diminish 

when contextual cues cause conscious processing of the body state. As seen in Study 1, the 

weight of the clipboard increased ratings of importance of the survey topic up to a point where it 

was very heavy and ratings of importance significantly decreased. According to the present 

conceptual framework, participants reduced their ratings of importance when the clipboard was 

very and extremely heavy because as the weight grew, they began to consciously perceive the 

heft of the object in their hands. The conscious attention to the weight appears to have caused 

participants to judge the importance of the survey topic on the neutral merits of the issue, rather 

than on the heft of the clipboard. As in Study 1, the results of Study 2 are more consistent with a 

discounting than a correction response to conscious processing of the clipboard weight, because 
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the ratings from the heaviest clipboard conditions did not differ from the ratings of the light 

clipboard condition. In addition, the results of Study 2 suggest that the heaviest clipboards did 

not reduce the ratings of importance because the metaphor switched to the concept of burden.  

 Note that while the importance rating difference between the light clipboard condition 

and moderately heavy clipboard condition was not statistically significant in Study 1, the rating 

difference was significant in Study 2. Consequently, it appears that the basic weight-as-

importance effect, while directional consistent, does not always reach statistical significance in 

the present paradigm. This issue will be addressed in a combined analysis presented after Study 

6. 

Study 3 

Whereas the curvilinear relationship between weight and importance observed in Studies 

1 and 2 is consistent with the conscious attention hypothesis, it is possible that increasing the 

weight could activate processes other than conscious attention. According to previous research, 

any cue that draws attention to the weight of the clipboard should induce the conscious 

processing that diminishes embodiment processes (e.g., Schwarz & Clore, 1983). Thus, even 

when the weight is moderate and subject to embodiment influence, a cue that directs attention to 

the weight should circumvent the embodiment process. This leads to the prediction that when 

participants are told about the weight of a moderately heavy clipboard, they may report lower 

ratings of the survey topic's importance. To test this prediction, Study 3 conceptually replicated 

the procedure in Schwarz and Clore (1983) by providing perceivers with an explicit cue to the 

use of their body as a source of information. The hypothesis was that perceivers holding a 

moderately heavy clipboard, and given an explicit attention cue to the weight of the clipboard, 
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would report significantly lower ratings of topic importance than perceivers who held a 

moderately heavy clipboard, but were not given an attention cue to the weight of the clipboard. 

Method 

Participants 

169 passersby on and near the University of Arizona campus completed the study. Five 

participants were eliminated from data analysis for sitting down while completing the measures. 

Thus, 164 participants (92 male, 72 female) were included in the data analysis. The mean age 

was 27.25 (SD = 11.95). 

Procedure and materials 

The procedure was similar to Studies 1 and 2 with a few exceptions. Participants 

completed the survey on either the light (1.45 lbs.) or moderately heavy (2.29 lbs.) clipboard 

used in the first two studies. However, prior to rating the topic, participants were randomly 

assigned to receive or not receive a cue about the weight of the clipboard. In the weight cue 

condition, immediately after the second experimenter gave the participants the clipboard, the first 

experimenter told participants “and one last thing—just to let you know—some people have 

found the weight of the clipboard to feel heavy”. Participants in the weight cue control condition 

did not receive this information from the first experimenter. To keep the experimenters blind to 

condition, neither knew what information (cue vs. no cue; light vs. moderately heavy clipboard) 

the other was going to present before they interacted with participants. In the cue control 

condition, there were 37 participants in the light clipboard condition and 44 in the moderately 

heavy clipboard condition. In the weight cue conditions, there were 39 participants in the light 

clipboard condition and 42 in the moderately heavy clipboard condition. 



 37 

Questionnaire. The question assessing perceived importance of funding for road 

infrastructure and the demographic questions were identical to the first two studies. Participants 

also completed a manipulation check question after the dependent variable was collected. 

Specifically, on a scale of 1 (strongly disagree) to 7 (strongly agree) participants responded to 

the statement, “The experimenter told me that some people feel that the clipboard is heavy", that 

was embedded between two other questions about the experimenter's behavior (e.g., “The 

experimenter was polite”).   

Results 

Manipulation check analysis. As expected, participants in the weight cue condition (M = 

6.48, SD = 1.29, 95% CI [6.19, 6.77]) were more likely to agree that the experimenter told them 

the clipboard was heavy compared to those in the cue control condition (M = 2.74, SD = 2.06, 

95% CI [2.28, 3.20]), t (162) = -13.91, p < .001, d = 1.46. These data suggest that the 

manipulation of the cue alerting participants to the heft of the clipboard was successful. 

Main analysis. A 2 (weight cue: yes vs. no) x 2 (clipboard weight: light vs. moderately 

heavy) ANOVA was conducted with importance for funding for road infrastructure as the 

dependent variable. Results revealed a significant interaction between the weight cue and 

clipboard weight, F (1, 160) = 5. 74, p  = .018, ηp
2 = .04 (see Figure 3). Although not statistically 

significant, the results revealed a similar pattern found in Studies 1 and 2 where participants in 

the no-cue control condition with the moderately heavy clipboard (M = 5.98, SD = .82, 95% CI 

[5.73, 6.23]) rated funding for road infrastructure as more important compared to those in the 

light clipboard condition (M = 5.59, SD = .90, 95% CI [5.30, 5.88]), F (1, 160) = 3.18, p = .076, 

ηp
2 = .02, d = .40. 
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However, consistent with predictions, when told about the weight of the clipboard in the 

weight-cue condition, participants with the moderately heavy clipboard (M = 5.36, SD = 1.17, 

95% CI [5.00, 5.72]) rated the topic as significantly less important than participants in the no-cue 

control condition, F (1, 160) = 8.93, p = .003. ηp
2 = .06, d = .63. There was no difference 

between the weight cue (M = 5.67, SD = .96, 95% CI [5.36, 5.98]) and no-cue control condition 

for the light clipboard (p < .60). The main effects of weight cue and clipboard weight were not 

significant in the ANOVA analysis (ps < .09). 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
 

Figure 3. Ratings of importance by attribution cue and clipboard condition in Study 3. 
 

 
Note. The error bars represent standard errors of the mean. 
 

 
Discussion 

The results of Study 3 showed that focusing participants’ conscious attention on the 

weight of a moderately heavy clipboard eliminated the effect of weight as an embodiment of 
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importance. While the first two studies circumvented the embodiment process by drawing 

attention to it through increasing the weight, Study 3 reduced the embodiment process through a 

verbal cue to draw attention to the weight of a moderately heavy clipboard. Moreover, the degree 

to which the explicit cue reduced the embodiment process did not exceed the rating of 

importance in the light clipboard condition, which suggests that the cue caused participants to 

discount the weight of the clipboard, rather than correct their ratings for the bias.   

Importantly, it is possible that those who held the light clipboard in the weight cue 

condition would show increased ratings of importance because weight is salient, even though the 

clipboard does not supply such information to the perceiver. However, the present data support 

the prediction that drawing conscious attention to weight does not increase importance related 

ratings.  

Of note, although the difference in the importance ratings between the moderate 

clipboard and light clipboard was in the predicted direction, as in Study 1, the difference did not 

reach statistical significance. I will return to the issue of this seemingly mercurial effect in the 

combined analysis presented later. 

Study 4 

The first three studies test the prediction that drawing conscious attention to the use of the 

body as a source of information engages more explicit processing and reduces embodiment 

effects. Whereas the studies show that cues like the weight of the clipboard itself, or an explicit 

comment about the weight by the experimenter, can attenuate embodiment processes, it follows 

from the current theoretical framework that the embodiment process would increase when people 

are unable to consciously attend to an otherwise noticeable heft. Consequently, because a 

moderately heavy clipboard increases ratings of importance when participants are not 
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consciously thinking about the weight, increasing the weight of the clipboard may also increase 

ratings of importance when participants cannot consciously process the very heavy weight. Thus, 

factors that reduce conscious elaboration, like distraction or cognitive load, should increase the 

use of the body as information. The hypothesis tested by the present study was that participants 

would rate funding for road infrastructure as more important when holding a very heavy 

clipboard while under cognitive load compared to those who have not been deprived of their 

conscious processing ability. However, consistent with previous research by Lee and Schwarz 

(2012), cognitive load should not influence those who held a moderately heavy clipboard 

because decreased cognitive processing should not disrupt the automatic activation of 

metaphorical information such as weight and importance. 

Method 

Participants 

 A total of 226 participants completed the study. Data from 9 participants were removed 

before data analysis due to leaning on a wall or sitting on a chair while completing the survey. 

Additionally, participants who had difficulty reciting the numbers during the cognitive load task 

were dropped from the study. According to previous research by Sherman, Lee, Bessenoff, and 

Frost (1998) and Gilbert and Hixon (1991), participants who are unable to successful recite the 

8-digit number may have failed to fully engage in the memorization task. Following these 

recommendations, an a priori cutoff-point was determined such that participants who incorrectly 

recited four or more of the 8 digits were eliminated from the final data analysis (n = 4). The final 

data analysis contained 213 participants (159 female, 54 male) with a mean age of 18.61 (SD = 

.88).  

Procedure and materials 
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Participants completed the study individually in an on-campus lab ostensibly to 

participate in a research project examining memory. To induce cognitive load, a first 

experimenter (blind to the clipboard condition) told half of the participants to rehearse an 8-digit 

number throughout the study so they could recite the number later in the study. Participants in 

the high cognitive load condition were given 1 minute to mentally rehearse the 8-digit number 

and were reminded to rehearse the number throughout the study. The other half of the 

participants in the control condition did not receive information regarding a number to 

memorize.  

Following the cognitive load manipulation, the first experimenter told participants that 

they would complete a brief survey for pilot data for a second experimenter’s psychology honors 

project before completing the memory study. The second experimenter, who was blind to the 

load manipulation, gave participants a clipboard containing a survey with the same measure of 

importance and demographic information as in the previous studies. Participants were randomly 

assigned to either the light (1.45 lbs.), moderately heavy (2.29 lbs.), or very heavy clipboard 

(3.65 lbs.) conditions. After all participants completed the survey, the first experimenter asked 

participants in the cognitive load condition to recite the 8-digit number.  

Participants were probed for suspicion regarding the survey, were debriefed as to the 

purpose of the study, and given partial credit to a psychology research requirement. In the no-

load control condition, there were 35 participants in the light clipboard condition, 33 in the 

moderately heavy clipboard condition, and 39 in the very heavy clipboard condition. In the 

cognitive load condition, there were 37 participants in the light clipboard condition, 36 in the 

moderately heavy clipboard condition, and 33 in the very heavy clipboard condition. 

Results 
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Results showed that the interaction between clipboard weight and cognitive load 

condition was not statistically significant, F (2, 207) = 1.58, p = .208, ηp
2 = .02. Despite the lack 

of statistical significance, separate one-way ANOVAs were conducted between the three 

clipboard weights in the no load control condition and the cognitive load condition, respectively. 

The one-way ANOVA in the no load control condition was significant, F (2, 104) = 3.29, p = 

.041, ηp
2 = .06. As seen in Figure 4, planned contrasts revealed that the moderately heavy 

clipboard (M  = 5.70, SD = .92, 95% CI [5.37, 6.03]) elicited greater ratings of importance than 

the light clipboard (M = 5.34, SD = .73, 95% CI [5.09, 5.55]), F (1, 104) = 3.11, p = .08, ηp
2 = 

.01, d = .42, although this relationship was not statistically significant. Also, the moderately 

heavy clipboard caused significantly greater ratings of importance than the very heavy clipboard 

(M = 5.21, SD = .83, 95% CI [4.94, 5.48]), F (2, 104) = 6.31, p = .014, ηp
2 = .06, d = .58. There 

was no difference on ratings of importance between the light and very heavy clipboard, p > .60.  

 
Figure 4. Ratings of importance by cognitive load and clipboard condition in Study 4. 
 

 
Note. The error bars represent standard errors of the mean. 
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In support of the main hypothesis the results of a one-way ANOVA in the load condition 

across the clipboard weight conditions for the ratings of importance was significant, F (2, 103) = 

3.20, p = .045, ηp
2 = .06. Road infrastructure in the moderately heavy clipboard condition (M = 

5.78, SD = .72, 95% CI [5.54, 6.02]) was rated as significantly more important than the light 

clipboard condition (M = 5.30, SD = .91, 95% CI [5.01, 5.59]), F (1, 103) = 6.06, p = .016, ηp
2 = 

.06, d = .56. The results also reflected the hypothesized pattern between the very heavy (M = 

5.64, SD = .86, 95% CI [5.34, 5.94]) and light clipboard condition, however this difference did 

not reach statistical significance, F (1, 103) = 2.88, p = .093, ηp
2 = .03, d = .40. As expected, 

there was no difference between the very heavy and moderately heavy clipboard for participants 

in the cognitive load condition (p > .50). Moreover, in the very heavy clipboard condition, 

perceivers rated funding for road infrastructure as significantly more important in the cognitive 

load than the control load condition, F (1, 70) = 4.65, p = .034, ηp
2 = .06, d = .50. 

Discussion 

 The results of Study 4 show that even a very heavy clipboard can act as an embodiment 

of importance when participants are prevented from deliberately processing the weight of the 

clipboard. Specifically, the results replicated the previous studies where participants with the 

very heavy clipboard rated funding for road infrastructure as significantly less important than 

participants with the moderately heavy clipboard. However, inducing cognitive load caused 

participants to also rate funding for road infrastructure as equally important in the very heavy 

condition, presumably because the load interfered with their ability to consciously process the 

heavy weight of the clipboard. These results are consistent with the assumption that while 

contextual cues that draw attention to the body as a source of information disengage 
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embodiment, inhibiting conscious processing facilitates the use of the body as information for 

making a judgment.  

 One potential limitation to this study is that cognitive load may have interfered with 

participant’s ability to pay attention rather than their processing ability. Nevertheless, it seems 

unlikely given that participants under cognitive load in the moderately heavy clipboard condition 

did not report significantly lower ratings of importance than their no load condition counterparts. 

Another limitation is that while the importance rating was significantly lower in the light 

clipboard condition than the moderately heavy clipboard condition for those under cognitive 

load, this relationship did not reach statistical significance in the no-load control condition. I will 

discuss this issue at greater length in the combined analysis. 

Study 5 

Studies 1-4 show that drawing conscious attention to the use of the body as a source of 

information can disrupt embodiment. These results may appear to be at odds with recent research 

suggesting that embodied effects do not influence perceivers through more shallow reasoning or 

heuristic processes, but rather more elaborative thinking. Examining the influence of book 

weight on judgments of importance, Hauser and Schwarz (2015) found an interaction between 

knowledge of a book and NFC such that, among perceivers who possessed knowledge about a 

book, individuals with high NFC expressed significantly higher ratings of the book’s importance 

than perceivers with low NFC. However, when individuals did not possess knowledge about the 

book, both those with high and low NFC reported similar levels of importance. Thus, it is 

possible that “to judge a book by its weight, you not only need to know it’s content (as Chandler 

and colleagues asserted), you also need to think about it” (Hauser & Schwarz, 2015: 128). The 

assumption that elaboration is necessary for embodiment challenges the notion of a dual process 
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model of embodied cognition because, theoretically according to the research by Hauser and 

Schwarz, only conditions that facilitate greater elaboration will promote embodied processes. 

However, as shown by the present studies, facilitating more deliberate processing via conscious 

attention reduces embodiment. Consequently, the possibility remains that an individual’s 

cognitive motivation interacts with contextual cues that draw attention to the use of the body as a 

source of information. Indeed, in the frame of the present research, it is possible that individuals 

high in cognitive motivation show a curvilinear effect between weight and importance. However, 

it is possible that individuals who are low in cognitive motivation are more likely to use a very 

heavy clipboard as a cue that heft equals importance, and rate topics while holding a much 

heavier clipboard as significantly more important than when holding a light clipboard. This 

would not only integrate two seemingly competitive perspectives, but also advance our 

understanding of a dual process model of embodied cognition. 

Research by Petty and colleagues (2008) showed that individuals with high NFC are 

more influenced by subtle primes whereas individuals with low NFC are more influenced by 

blatant primes. For example, in one study, participants were either subtly or blatantly primed 

with the concept of skinhead (in this study, the concept referred to a racist subculture associated 

with white supremacy and anti-Semitism). The primes were induced via a word completion task 

in which half of words were related to skinheads (blatant condition) or one fourth of words were 

related to skinheads (subtle prime). Participants then read a scenario regarding the ambiguous 

actions of a man named Donald. Results showed that participants with high NFC in the subtle 

prime condition were more likely to view Donald in a more negative manner than participants 

with low NFC. However, the opposite relationship was true in the blatant prime condition such 

that participants with low NFC were more likely to view Donald negatively than those with high 
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NFC. Thus, while subtle primes facilitate assimilation effects for those with high NFC, the 

opposite tends to be true for individuals low in NFC such that they show assimilation effects for 

blatant primes. 

 In step with the work of Petty et al., it is possible that individuals with different levels of 

cognitive motivation will also be sensitive to the manner in which the weight of a clipboard is 

manipulated when rating a topic’s importance. For example, conceptually replicating Hauser and 

Schwarz (2015), individuals with high cognitive motivation may be more likely to rate a topic as 

significantly more important when holding a moderately heavy compared to light clipboard. 

However, because individuals with high cognitive motivation are not influenced by more blatant 

primes, their ratings of importance may decrease to similar levels found in control conditions 

(i.e., light clipboard condition). Thus, it may be possible that individuals high in cognitive 

motivation will show the curvilinear effect of weight and importance found in the previous four 

studies because they are motivated to correct for potential bias when exposed to blatant primes. 

In contrast, individuals with low cognitive motivation may show no difference on ratings of 

importance between moderately heavy and light clipboards (again, conceptually replicating 

Hauser and Schwarz) because individuals low in cognitive motivation are not influenced by 

subtle primes. However, when the weight of the clipboard becomes more blatantly noticeable—

such as a very heavy clipboard weight—it may be possible that individuals with low cognitive 

motivation will show increased ratings of importance because individuals who heuristically 

process information are more influenced by blatant primes and they may need an increased 

amount of activation from a prime for it to influence judgment. 

In addition to NFC, participants’ level of PBC may cause differences in importance 

ratings across different clipboard weights. As with the research by Häfner (2013) and Schnall, 
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Haidt, and colleagues (2008), those with high PBC may be more likely to rate funding for road 

infrastructure as important when holding a moderately heavy clipboard compared to those with 

low PBC. However, importance ratings will not differ between levels of PBC for the light 

clipboard condition. A final prediction was that individuals low in PBC need increased weight to 

activate the importance = weight metaphor. Thus, the hypothesis was that individuals low in 

PBC would show increased ratings of importance when holding a very heavy clipboard 

compared to those high in PBC.  

Lastly, up to this point, the current research has assumed that perceivers are consciously 

aware that the very heavy clipboard is subjectively heavy. Thus, a final aim of Study 5 was to 

implement a manipulation check to empirically examine participants’ ratings of the actual heft of 

the light, moderately heavy, and very heavy clipboard. The hypothesis was that if the very heavy 

clipboard draws conscious attention, then it should be perceived as significantly heavier than the 

moderately heavy and light clipboards.  

Method 

Participants 

 A total of 270 participants completed the study. Data from 15 participants were removed 

before data analysis due to leaning on a table or sitting while completing the survey (n = 13) and 

due to suspicion about the cover story (n = 2). The final data analysis contained 255 participants 

(188 female, 67 male) with a mean age of 19.05 (SD = 2.43).  

Procedure 

Participants completed the study individually in an on-campus lab ostensibly to 

participate in a research project examining memory. Following the procedure of Study 4, a first 

experimenter asked participants to complete a brief survey for pilot data for a second 
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experimenter’s psychology honors thesis project before completing the memory study. The 

second experimenter gave participants a clipboard containing a survey with the same measure of 

importance and demographic information as in the previous studies. Participants were randomly 

assigned to either the light (1.45 lbs.), moderately heavy (2.29 lbs.), or very heavy clipboard 

(3.65 lbs.) conditions. The first experimenter was blind to the clipboard condition. 

Following the clipboard survey, participants completed a survey on the computer that 

contained the Private Body Consciousness Scale (PBC), questions regarding the heft of the 

clipboard from the honors’ thesis project, and demographic information. Note that participants’ 

level of cognitive motivation, as measured by NFC, was assessed during a mass survey session at 

the beginning of the semester. After the computer survey, participants were probed for suspicion, 

debriefed, and given partial credit toward a psychology research requirement.  

Materials 

Clipboard weights and questionnaire. The light clipboard, moderately heavy clipboard, 

and very heavy clipboard weights, as well as the importance of funding for road infrastructure 

question, were identical to those used in the previous studies.  

Need for cognition. In order to assess cognitive motivation, participants completed the 

short version of the NFC scale (Cacioppo, Petty, & Kao, 1984). The scale (see Appendix B) 

contained 18 items (α = .91) in which participants indicated the degree to which they believed a 

variety of statements are characteristic or uncharacteristic of themselves on a scale of 1 

(completely uncharacteristic) to 5 (completely characteristic). Ratings for the 18 items were 

totaled to create the participant’s NFC score.  

Private body consciousness. In order to assess individual differences in participant’s 

awareness of their body, participants completed the PBC scale (Miller et al., 1981). The scale 
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(see Appendix C) contained 5 items (α = .59) where participants rated their level of agreement 

with statements that assessed the degree to which they are cognizant of internal aspects of their 

body. The ratings for the 5 items were averaged to create participant’s PBC score4.  

 Heft of clipboard questionnaire. Participants completed two measures to assess 

perceptions of the heft of the clipboard. Specifically, participants answered, “How heavy was the 

clipboard you completed the honors’ thesis survey on?” on a scale of 1 (too light) to 7 (too 

heavy). Participants also provided an estimate of the clipboard weight to the prompt, “Please 

estimate, to the best of your ability, the exact weight of the clipboard you completed the honors 

thesis survey on to the nearest hundredth of a decimal (e.g., 1.23 lbs.).” The two clipboard heft 

questions were moderately correlated, r = .39, p < .001. 

Results 

Ratings of NFC and PBC. The average NFC score was 58.64 (SD = 12.77). A one-way 

ANOVA showed that NFC did not vary by clipboard condition, F (2, 252) = 2.87, p = .058, ηp
2 =  

.02. A computer error resulted in the loss of the PBC scores for 9 participants. Thus, all analysis 

involving PBC only included 246 participants. The average PBC score was 4.35 (SD = .76). A 

one-way ANOVA showed that PBC did not vary by clipboard condition, F (2, 243) = 2.28, p > 

.10, ηp
2 = .02. There was no relationship between NFC and PBC, r  = .04, p > .58.  

                                                
4 The 5 items did not highly correlate (rs between .11 and .31) and the Chronbach’s alpha was 
relatively low. Thus, a factor analysis was conducted on the 5 items to further assess the PBC 
measure. The Kaiser-Meyer-Olkin measure verified moderate sampling adequacy for the 
analysis, KMO = .71, and all KMO values for the individuals items were > .70, which is above 
the acceptable limit of .5 (Field, 2009). Bartlett’s test of sphericity indicated that the correlations 
between items was sufficiently large for principal component analysis, χ2 (10) = 99.91, p < .001. 
Analysis revealed one component with an eigenvalue over Kaiser’s (1960) criterion of 1. This 
component contained all 5 items and explained 38.07% of the variance. Thus, although the 
correlations between items and Chronbach’s alpha were low, all 5 items were used for the PBC 
measure.  
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Ratings of importance. A one-way ANOVA was performed in order to assess the overall 

relationship between clipboard weight and ratings of importance. These results did not yield a 

significant effect, F (2, 252) = 1.35, p = .26, ηp
2 =  .01. Despite the lack of statistical 

significance, the mean ratings of importance were in the same direction as the previous studies 

such that participants holding the moderately heavy clipboard (M = 5.77, SD = .92, 95% CI 

[5.58, 5.96]) rated funding for road infrastructure as more important than participants holding the 

light clipboard (M = 5.55, SD = .99, 95% CI [5.35, 5.75]) and very heavy clipboard (M = 5.60, 

SD = .88, 95% CI [5.40, 5.80]). 

A regression analysis was performed to assess the relationship between clipboard heft 

and NFC on ratings of importance5. There was a marginal main effect of NFC such that as NFC 

increased, so did ratings of importance, β = .02 (SE = .01), b = .27, t (251) = 1.65, p = .099. 

However, failing to support the predictions and the previous findings of Hauser and Schwarz 

(2015), results did not show a significant interaction between clipboard condition and NFC (p > 

.75). The interaction is depicted in Figure 5. 

                                                
5 An exploratory analysis using the top and bottom quartiles of the NFC scale was used to further 
examine the relationship between clipboard weight and NFC. Results revealed a marginal 
interaction, F (2, 132) = 2.42, p = .093. The descriptive pattern of results for importance ratings 
supported the predictions in that those who held the moderately heavy clipboard with high NFC 
(M = 6.08. SD = .74) rated funding for road infrastructure as more important than those with low 
NFC (M = 5.00, SD = 1.00). However, contrary to predictions, the pattern of the results for those 
who held the very heavy clipboard with high NFC (M = 6.21, SD = .59) rated funding for 
infrastructure as more important than those with low NFC (M = 5.25, SD = .94). The importance 
ratings for those who held the light clipboard with high (M = 5.79, SD = .89) and low (M = 5.52, 
SD = 1.06) NFC were relatively similar. 
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A second regression was conducted to assess the relationship between clipboard heft and 

PBC on ratings of importance6. Results revealed a marginal effect of PBC such that as PBC 

increased, so did ratings of importance, β = .39 (SE = .21), b = .32, t (242) = 1.88, p = .061. 

Moreover, the interaction between clipboard weight and PBC did not reach statistical 

significance (see Figure 6), β = -.15 (SE = .09), b = -.65, t (242) = -1.64, p = .103. Although the 

 
 
Figure 5. Ratings of importance by need for cognition and clipboard weight in Study 5. 
 

 
  

 

interaction did not reach statistical significance, planned contrasts were performed to further 

examine the pattern of differences between the groups. Contrary to predictions, results showed 

                                                
6 Again, as with NFC, an exploratory analysis using the top and bottom quartiles of the PBC 
scale was used to further examine the relationship between clipboard weight and PBC. Results 
did not reveal a significant interaction, F (2, 125) = 2.11, p = .125, and the descriptive data for 
importance ratings did not reveal patterns of the support for the predictions: Light clipboard [low 
PBC M = 5.41, SD = .68; high PBC M = 5.41, SD = 1.05], moderately heavy clipboard [low PBC 
M = 5.93, SD = .70; high PBC M = 5.71, SD = .94], and very heavy clipboard [low PBC M = 
5.63, SD = .77; high PBC M = 5.71, SD = .92]. 
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that among those who held the light clipboard, ratings of importance marginally increased as 

PBC increased, β = .25 (SE = .15), b = .18, t (86) = 1.67, p = .10. However, there was no 

relationship between PBC and importance for those who held the moderately heavy clipboard (p 

> .90) and the very heavy clipboard (p > .61). Taken together, these results suggest that NFC and 

PBC do not interact with clipboard heft to influence ratings of importance. 

 
 
Figure 6. Ratings of importance by private body consciousness and clipboard weight in Study 5. 
 

 
 

Ratings of clipboard heft. A second aim of Study 5 was to assess participants’ 

perceptions that the very heavy clipboard drew conscious attention to the weight. The prediction 

was that the very heavy clipboard is perceived as heavier than the light and moderately heavy 

clipboard. As with PBC, a computer error resulted in the loss of the heft ratings for 9 

participants. In addition, pre-screening of the data revealed three extreme outliers for the weight 
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estimate question. For the rating of clipboard weight estimate question, the average rating in 

pounds was 1.48 (SD = 1.93). Three responses were three and half standard deviations above the 

mean (8.25 lbs., 10 lbs., and 20 lbs., respectively). These extreme responses were removed from 

the analysis for this question. Thus, the ratings of the clipboard weight question contained the 

data of 246 participants while the clipboard weight estimate question contained 243 participants.  

Results showed that the ratings of the clipboard’s heft differed by clipboard condition, F 

(2, 243) = 44.28, p < .001, ηp
2 = .27. Planned contrasts revealed that the very heavy clipboard (M 

= 5.36, SD = 1.02, 95% CI [5.13, 5.59]) was rated as heavier than the light clipboard (M = 3.43, 

SD = 1.36, 95% CI [3.18, 3.71]) and the moderately heavy clipboard (M = 4.38, SD = 1.35, 95% 

CI [4.10, 4.66), F (1, 243) = 92.46, p < .001, ηp
2 = .38, d = 1.30, and F (1, 243) = 23.59, p < .001, 

ηp
2 = .10, d = .66, respectively. These findings provide initial support for the prediction that the 

very heavy clipboard is perceived to be heavier than the light and moderately heavy clipboard. A 

final contrast revealed that the moderately heavy clipboard was rated as heavier than the light 

clipboard, F (1, 243) = 24.14, p < .001, ηp
2 = .10, d = .64, suggesting that participants still 

perceived a difference between the light and moderately heavy clipboard.  

Results revealed a main effect of PBC on ratings of clipboard heft such that ratings of 

clipboard heft increased as perceivers’ PBC increased, β = .55 (SE = .28), b = .29, t (239) = 1.95, 

p = .053. There was no main effect of NFC (p > .77) or interactions between the independent 

variables (all ps > .13) on ratings of clipboard heft. 

 Results also showed that the estimate of the clipboard’s weight in pounds differed by 

clipboard condition, F (2, 240) = 33.08, p < .001, ηp
2 = .22. Planned contrasts showed that the 

very heavy clipboard (M = 3.33, SD = 1.66, 95% CI [2.95, 3.71]) was estimated to weigh more 

than the light clipboard (M = 1.64, SD = 1.23, 95% CI [1.30, 1.98) and the moderately heavy 
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clipboard (M = 2.32, SD = 1.23, 95% CI [1.97, 2.49]), F (1, 240) = 66.00, ηp
2 =  .28, d = .87, and 

F (1, 240) = 23.24, p < .001, ηp
2 = .14, d = .52, respectively. In addition, the moderately heavy 

clipboard was estimated to weigh more than the light clipboard, F (1, 240) = 11.82, p < .001, ηp
2 

= .07, d = .35. 

 There was no main effect of NFC (p > .36), PBC (p > .38), or interactions between the 

independent variables (all ps > .18) on clipboard weight estimates. 

 Relationship between importance ratings and perceived clipboard heft. Additional 

analyses were conducted to examine the relationship between the perceptions of clipboard heft 

and ratings of importance in each experimentally manipulated clipboard condition. In these 

analyses, the correlations between the ratings of clipboard heft questions and importance ratings 

were examined separately for the light, moderately heavy, and very heavy clipboard conditions. 

The overall relationship between ratings of importance—perceptions of clipboard heft (r = .04, p 

> .49) and ratings of importance—clipboard weight estimate (r = .09, p = .16) were small and 

non-significant. Moreover, as shown in Table 1, there was no relationship between importance 

ratings and ratings of clipboard heft questions in the light, moderately heavy, and very heavy 

clipboard conditions.  

 

Table 1. Correlations between importance ratings and clipboard heft questions. 

 Light Clipboard Moderately 
Heavy Clipboard 

Very Heavy 
Clipboard 

Importance ratings—
perceptions of clipboard 
heft 
 

r = -.07 
p > .49 

r = .09 
p > .40 

r = .17 
p > .15 

Importance ratings—
clipboard weight 
estimate 

r = .11 
p > .29 

r = .06 
p > .59 

r = .15 
p > .21 
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Discussion 

 The results of Study 5 failed to support the prediction that individuals high in NFC and 

PBC show a curvilinear effect between clipboard weight and ratings of importance. In addition, 

the results did not support the prediction that individuals low in NFC and PBC show a linear 

pattern between clipboard weight and importance. These results also do not replicate the 

previous findings that show NFC (e.g., Hauser & Schwarz, 2015) and PBC (e.g., Schnall, Haidt, 

et al., 2008) moderate embodiment. One critical reason why the study did not support the 

predictions is that the effect of clipboard weight on ratings of importance did not replicate to the 

extent it did in the previous studies. Indeed, although the importance rating means for each of the 

clipboard weight conditions were in the predicted direction, the differences were not statistically 

reliable and were less robust than Studies 1-4. A possible explanation for this null finding is that 

something in the lab context drew perceivers’ conscious attention to their bodily state, regardless 

of clipboard condition. However, this interpretation of the null effect is inconsistent with the 

results of Study 4 where the moderately heavy clipboard elicited greater ratings of importance 

than the very heavy clipboard in a lab setting.  

Another explanation for the null effect of clipboard weight on perceptions of importance 

is that the honors thesis cover story created demand characteristics such that participants were 

motivated to rate funding for road infrastructure as important. While the data for Study 4 (with 

the same honors thesis cover story) was collected during a fall semester, the data for Study 5 was 

collected during a fall and a spring semester. It could be the case that participants during the 

spring semester wanted the honors student (i.e., the second experimenter) to find their desired 

results before the school year was over and the honors student graduated. As such, participants in 

Study 5 possibly believed that the purpose of the honors student’s research was to show that 



 56 

college students consider funding for road infrastructure to be important. To quote Martin Orne 

(1962) on the nature of demand characteristics, “for the volunteer subject to feel that he has 

made a useful contribution, it is necessary for him to assume...that he himself is a good subject” 

(p. 778). The combined analysis presented at the end of Study 6 reconciles these inconsistencies 

to show that the overall effects of light vs. moderately heavy clipboards, and moderately heavy 

vs. very heavy clipboards, on ratings of importance is consistent with a dual process model of 

embodied cognition.  

It may also be the case that the results did not support the predictions because the PBC 

and NFC measures were not suitable scales for measuring attention to internalized body states 

and cognitive motivation in the present context. For example, it is possible that PBC did not 

interact with clipboard weight to influence importance ratings because the PBC scale assesses 

body states that are not related to holding a clipboard, such as participant’s sensitivity to mouth 

dryness (item 2) and internal body temperatures (item 5). Thus, a measure that taps into a 

perceived awareness of body states when holding weight may be more appropriate in this 

research context.  

 Finally, the results provided initial support that the very heavy clipboard is subjectively 

rated as heavier than the moderately heavy and light clipboards. These results suggest that the 

very heavy clipboard condition draws conscious attention to the weight to greater degree than the 

moderately heavy clipboard condition and the light clipboard condition.  

Study 6 

 The results of Study 5 did not support that prediction that the role of conscious awareness 

in embodiment is moderated by an individual’s cognition motivation. Outside individual 

difference measures of cognitive motivation (e.g., NFC), increasing the personal relevance of a 
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topic may also be an adequate way to assess cognitive motivation (e.g., Petty & Cacioppo, 1979; 

1984). Thus, the goal of Study 6 was to manipulate, rather than measure, cognitive motivation. 

The predictions were that participants in the high cognitive motivation condition would rate a 

topic as significantly more important when holding a moderately heavy clipboard compared to a 

very heavy clipboard. However, participants in the low cognitive motivation condition would 

show the opposite relationship such that a very heavy clipboard would cause increased 

importance ratings compared to a moderately heavy clipboard. Finally, consistent with the 

findings of Hauser and Schwarz (2015), participants holding the light clipboard would show no 

difference in importance ratings based on the motivation condition.  

Method 

Participants 

 A total of 371 participants completed the study. Data from 34 participants were removed 

before data analysis for the following reasons7: the participant sat down during the survey (n = 

14), the participant was a graduate student (n = 10), the participant was not a student at the 

university in which the survey was designed for (n = 8), the participant did not hold the clipboard 

during the survey (n = 1), and the participant knew the predictions of the research from a 

scholarly presentation of the previous studies (n = 1). The final data analysis contained 337 

participants (177 female, 160 male) with a mean age of 20.18 (SD = 2.30).  

Procedure 

 Undergraduate passersby on a university campus mall ostensibly completed a survey on 

campus related topics. A first experimenter approached potential participants and explained that 

                                                
7 Participants who were in graduate school and participants who did not currently attend the 
university in which the comprehensive exams were designed for were not included in the 
analysis because the survey topic asked about implementing comprehensive exams for senior 
undergraduate students at a specific school (the University of Arizona).  
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the survey was about a university wide academic proposal implementing senior comprehensive 

exams. If participants agreed to participate, a second experimenter handed participants a 

clipboard of one of three weights containing a survey describing the proposed comprehensive 

exam and a questionnaire regarding the importance of the school issuing the exam. Of note, 

immediately before receiving the clipboard, the first experimenter told participants (randomly 

assigned) that the proposal will be enacted starting next year (high cognitive motivation 

condition) or in 10 years (low cognitive motivation condition). Following the survey, participants 

will be debriefed and thanked for their participation. As with the previous studies, the first 

experimenter was blind to the clipboard weight condition. 

Materials 

Clipboard weights and questionnaire. The light clipboard, moderately heavy clipboard, 

and very heavy clipboard weights were identical to those used in the previous studies. 

Participants answered a question about perceived importance of the senior comprehensive exams 

(“How important is it to implement senior comprehensive exams at the University of Arizona?”) 

on a scale of 1 (not at all) to 7 (extremely). 

Issue involvement. Following research by Petty and colleagues (Petty & Cacioppo, 1984; 

Petty, Harkins, & Williams, 1980), participants read a statement (see Appendix D) from a 

university committee working on academic changes, specifically the implementation of senior 

comprehensive exams, to be initiated next year (high cognitive motivation condition) or to take 

effect in 10 years (low cognitive motivation condition).  

In the low cognitive motivation condition, there were 56 participants in the light 

clipboard condition, 60 in the moderately heavy clipboard condition, and 57 in the very heavy 

clipboard condition. In the high cognitive motivation condition, there were 52 participants in the 
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light clipboard condition, 53 in the moderately heavy clipboard condition, and 59 in the very 

heavy clipboard condition. 

Results 

 The importance ratings were submitted to a 2 (cognitive motivation: high vs. low) x 3 

(clipboard weight: light, moderately heavy, and very heavy) ANOVA. Results revealed a 

marginal effect of clipboard condition, F (2, 331) = 2.87, p = .058, ηp
2 = .02. This main effect 

was qualified by a significant interaction between cognitive motivation and clipboard weight, F 

(2, 331) = 5.01, p = .007, ηp
2 = .03. There was no main effect of cognitive motivation condition 

(p > .10).  

Planned contrasts were performed to deconstruct the significant interaction (see Figure 

7). As predicted, participants in the high cognitive motivation condition who held the moderately 

heavy clipboard (M = 4.87, SD = 1.26, 95% CI [4.32, 5.22]) rated implementing senior 

comprehensive exams as significantly more important than those in the light clipboard condition 

(M = 4.35, SD = 1.39, 95% CI [3.99, 4.76]), F (1, 331) = 4.20, p = .041, ηp
2 = .01, d = .37, and 

those in the very heavy clipboard condition, (M = 4.03, SD = 1.47, 95% CI [3.70, 4.37]), F (1, 

331) = 11.42, p < .001, ηp
2 = .03, d = .60. There was no difference in importance ratings between 

the light clipboard condition and the very heavy clipboard condition (p > .41). 

In addition, as predicted, planned contrasts revealed that among participants who held the 

very heavy clipboard, those in the low cognitive motivation condition (M = 4.88, SD = .95, 95% 

CI [4.54, 5.22]), reported significantly higher importance ratings than those in the high cognitive 

motivation condition, F (1, 331) = 12.13, p < .001, ηp
2 = .04, d = .65. Moreover, consistent with 

the predictions and the research of Hauser and Schwarz (2015), there was no difference between 

participants who held the light clipboard in the high cognitive motivation and low cognitive 
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motivation condition (M = 4.37, SD = 1.37, 95% CI [4.05, 4.74]), p > .86. However, contrary to 

predictions and the previous research, participants who held the moderately heavy clipboard did 

not show a significant increase in importance ratings in the high cognitive motivation condition 

compared to the low cognitive motivation condition (M = 4.67, SD = 1.32, 95% CI [4.34, 5.00]), 

p > .20. 

   
Figure 7. Ratings of importance by clipboard weight and cognitive motivation in Study 6. 
 

 
Note. The error bars represent standard errors of the mean. 
 

 

Discussion 

 Study 6 showed that participants with high cognitive motivation are sensitive to the 

clipboard weight such that subtle heft cues, like a moderately heavy clipboard, elicits greater 

ratings of importance whereas blatant heft cues that draw awareness to the use of the body as a 

source of information eliminates embodiment. In addition, the results support the prediction that 

individuals with low cognitive motivation are more likely to be influenced by blatant primes—
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indeed, individuals who held the very heavy clipboard with low cognitive motivation showed 

increased ratings of importance compared to those with high cognitive motivation. In addition, 

while the results replicated Hauser and Schwarz (2015) where importance ratings did not differ 

by level of cognitive motivation in the light clipboard condition, the results failed to support the 

prediction and previous research in that ratings of importance also did not differ by cognitive 

motivation condition for those who held the moderately heavy clipboard. These disparate 

findings may be reflected in the variance by which cognitive motivation was measured (as an 

individual difference measure versus experimentally manipulated). 

 One limitation to Study 6 is that while the design aimed to measure perceptions of 

importance, it is possible that this measure inadvertently tapped into perceiver’s attitudes. 

Specifically, rather than assessing the importance of the topic of senior comprehensive exams, 

the measure asked about the importance of implementing senior comprehensive exams. 

Consequently, it is possible that perceivers may believe the concept of senior comprehensive 

exams to be important, yet do not think it is imperative to implement the exams. Future research 

should identify measures examining the importance of a topic versus attitudes toward the topic in 

order to avoid conflating the two. 

Combined Analysis 

 The results across the present set of studies exhibited similar patterns to the initial effect 

found by Jostmann et al. (2009) where a moderately heavy clipboard caused greater ratings of 

survey topic importance than a light clipboard. However, the comparison between the light and 

moderately heavy clipboard in Studies 1, 3, 4, and 5, which were designed to replicate the 

original Jostmann et al. finding, were not statistically significant, raising further questions about 

the reliability of the weight-as-importance effect. However, if the lack of statistical significance 
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is due to underpowered sample sizes in the present studies, a combined analysis of all the 

collected data would provide a more powerful test. Indeed, scholars note that meta-analysis may 

be important to understand the reliability and replicability of an effect (e.g., Braver, Thoemmes, 

& Rosenthal, 2014; Galak & Meyvis, 2012). Thus, in order to test the robustness of the basic 

weight-as-importance effect in the current set of studies, the difference in importance ratings 

between the moderately heavy and light clipboard was subjected to a combined analysis. The 

analysis also provides a more powerful test of the reliability of the difference in ratings of 

importance between the moderately heavy and very heavy clipboard across Studies 1-5.  

Method 

Data preparation 

 A first data file was created that included clipboard condition (light vs. moderately 

heavy), ratings of importance, and study number from Studies 1-5. This file yielded a total of 

462 participants that were either assigned to the light or moderately heavy clipboard condition in 

Studies 1, 2 and 5, or the no-cue control condition (Study 3) and no cognitive load condition 

(Study 4) that varied a light or moderately heavy clipboard. 

 A similar second data set was created to assess the overall effect of differences in 

importance ratings between the moderately heavy and very heavy clipboard. This data set 

contained the clipboard condition (moderate vs. very heavy), ratings of importance, and study 

number in Studies 1, 2, and 5, as well as the no cognitive load condition in Study 4. This data set 

contained a total of 372 participants. 

Results 

 An ANOVA on the first data set tested the combined difference between the light and 

moderately heavy clipboard condition on ratings of importance. There was no significant 
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interaction between clipboard condition and study number, F (4, 452) = .53, p > .71, ηp
2 = .01, 

suggesting that study sample size did not moderate the effects. Results revealed a significant 

effect of clipboard weight on ratings of importance, F (1, 452) = 19.01, p < .001, ηp
2= .04, d = 

.39, such that the moderately heavy clipboard (M = 5.90, SD = .87, n = 229) elicited greater 

ratings of importance than the light clipboard (M = 5.54, SD = .95, n = 233).  

 An ANOVA on the second data set tested the difference between the very heavy 

clipboard condition and the moderately heavy clipboard condition on ratings of importance. 

Again, there was no significant interaction between clipboard condition and study number, F (3, 

364) = 1.42, p > .23, ηp
2 = .01, suggesting that study sample size did not moderate the effect. 

Results showed a significant effect of clipboard weight on ratings of importance, F (1, 364) = 

20.29, p < .001, ηp
2 = .05, d = .42, such that the moderately heavy clipboard (M = 5.88, SD = .89, 

n = 189) elicited greater ratings of importance than the very heavy clipboard (M = 5.48, SD = 

.99, n = 183).  

The results of the local combined analysis suggest that, despite the failure to find a 

statistically significant replication in Studies 1, 3, 4, and 5 of the original Jostmann et al. effect of 

weight as an embodiment of importance, when comparing the light and moderately heavy 

clipboard across all of the studies in this dissertation, the overall effect is statistically reliable. 

Moreover, the highly powered analysis also supports the prediction that a very heavy clipboard 

weight fails to serve as an embodiment of importance. 

General Discussion 

The present research provides initial support for a dual process model of embodied 

cognition. While previous scholars suggest that embodiment may be an implicit response when a 

concept is simulated based on previous multi-modal experiences (Niedenthal et al., 2005), the 
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current research proposes that drawing conscious attention to the body as a source of information 

can activate explicit processing, which, in turn, can result in body states no longer influencing 

metaphorically related cognitions and behaviors. Specifically, using the effect of weight as an 

embodiment of importance (e.g., Ackerman et al., 2010; Jostmann et al., 2009), Studies 1 and 2 

established a curvilinear relationship between weight and importance, such that weight increased 

perceptions of the importance of a survey topic up to the point where the weight of the clipboard 

became noticeable. When people consciously recognized the weight, they ignored what they 

were "feeling" and instead focused their attention on the attributes of the judgment task, in this 

case, the topic of road infrastructure. The data also showed that the curvilinear relationship 

between weight and importance was not due to changes in attitude toward the survey topic or 

activation of the alternative metaphor of burden.  

 Study 3 examined if an explicit cue drawing attention to the weight would attenuate 

embodied processes under conditions demonstrated to facilitate the effects. The results showed 

that when perceivers were given an explicit cue alerting them to the heft of a moderately heavy 

clipboard, they reported similar ratings of importance to those holding a light clipboard, 

suggesting that participants were no longer using their body as a source of information. Thus, as 

predicted by the dual process model, while bodily states may automatically influence cognition, 

perceivers may switch to more controlled processing when they become aware that they are 

using their body as a source of information. In Study 4, reducing the ability to cognitively 

elaborate about an otherwise noticeable heft facilitated embodiment processes. Study 5 attempted 

to extent the model by assessing the degree to which perceiver’s dispositional levels of cognitive 

motivation and private body consciousness moderate the relationship between increased 

clipboard heft and ratings of importance. Although Study 5 did not support the predictions, Study 
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6 showed that individuals with experimentally manipulated high cognitive motivation showed 

increase ratings of importance in the moderately heavy compared to the very heavy clipboard 

condition. Moreover, individuals who held the very heavy clipboard exhibited higher ratings of 

importance in the experimentally manipulated low, compared to high, cognitive motivation 

condition. These results are in line with the dual process model assumption that anything in the 

context that distracts or otherwise inhibits conscious processing of bodily states will promote 

embodiment processes.  

 Overall, the results of the present research favor the discounting explanation over a 

correction explanation for understanding why drawing conscious attention to bodily states 

reduced the embodiment effect. Specifically, across all six studies, results revealed that 

contextual cues, like the weight of the clipboard or a comment about the weight by the 

experimenter, reduced ratings of importance to the same level as low-embodiment control 

conditions. If participants were motivated to correct, participants may report even lower ratings 

of importance when the weight of the clipboard engaged conscious processing. While Study 3 

was not designed as a direct test of the competing mechanisms, directly telling participants about 

the weight of the clipboard did not motivate them to correct for it in their ratings about the 

importance of the survey topic (e.g., Wegener & Petty, 2001). Thus, it appears that when the 

weight was consciously processed, participants simply discounted what they were feeling and 

shifted their attention to the attributes of the survey topic. 

 Finally, the present results may offer a theoretical explanation for the difficulty that some 

researchers have replicating embodied cognition findings: Replications seem likely to fail when 

something in the context draws conscious attention to the perceiver’s bodily state. At least with 

respect to the embodiment of weight as importance, it appears that even very subtle 
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environmental cues, like the weight of the clipboard itself, can circumvent the process. Clearly 

more research is needed to establish the replicability of the present findings, both within the 

present paradigm and when examining other embodiment processes. But at this writing, 

conscious attention appears to function as an understudied moderator in how weight serves as an 

embodiment of importance. 

Limitations and future directions 

 Whereas the data support the conclusion that conscious attention reduced embodiment 

through discounting rather than correction processes, the present studies do not present direct 

evidence that participants actively discounted the weight when making their assessment of the 

topic's importance. Future studies should examine potential mediators of this effect. For 

example, it may be possible that the curvilinear relationship between weight and importance is 

influenced by the degree to which perceivers explicitly report that they believe the clipboard is 

heavy. Moreover, it is possible that perceivers who are explicitly told about the heft of the 

clipboard will be more likely to report that they do not expect to let the weight of the clipboard 

influence their future decisions, and they will subsequently discount the potential influence of a 

moderately heavy clipboard. According to Sloman (1994), theories of probability state that 

perceivers tend to only consider one initial explanation for a cause. However, the presence of 

alternative explanations can result in discounting of this initial explanation due to decreased 

confidence in this original explanation (e.g., Kelley, 1973). Thus, when multiple explanations for 

ratings of importance are present, such as contextual cues that draw perceiver’s attention to their 

bodily state, perceivers may report decreased ratings of importance because of lower confidence 

in their ratings of importance. This would provide evidence that perceivers actively discount 

when conscious attention is drawn to the potential for the body to be used as a source of 
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information. Although not specific to embodied cognition, the role of confidence and certainty 

has been widely studied in persuasion contexts. Indeed, research on meta-cognition notes that 

attitude certainty, or the level of conviction or confidence in an attitude (Abelson, 1988; Gross, 

Holtz, & Miller, 1995), is an important process in elaboration. As such, previous research shows 

that attitude certainty predicts attitude persistence, attitude resistance, and corresponding 

behaviors (for a review, see Barden & Tormala, 2014). Research in the Heuristic-Systematic 

Model also supports the impactful role of confidence in decision making. According to the 

sufficiency principle, increasing judgmental confidence may decrease a perceiver’s motivation to 

perform more effortful forms of information processing (Chen & Chaiken, 1999; Giner-Sorolla 

& Chaiken, 1997). These results suggest that when perceivers automatically use their body as a 

source of information, they will exhibit embodied processes due to perceived certainty in their 

ratings of importance. However, when perceivers are given an alternative explanation for why 

they may increase their ratings of importance, they will discount the information due to 

decreased certainty in their importance ratings. Exploring mediational mechanisms can further 

strengthen the support for a dual process model of embodiment. 

Another limitation to the current research is that it only examined a dual process account 

of embodied cognition in one context: weight as an embodiment of importance. Thus, it is 

unclear if dual process theorizing facilitates all embodied processes. However, it is possible that 

many, if not most, embodied effects follow a dual process continuum where conscious attention 

attenuates other forms of embodiment. For instance, while holding a warm cup of coffee can 

engender perceptions and actions of friendliness (e.g., Williams & Bargh, 2008) and fishy smells 

induce suspicion (e.g., Lee & Schwarz, 2012), holding a cup of coffee that is scalding hot or 

calling attention to odor in the room may facilitate explicit processing and reduce the potential 
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effect of physical warmth on prosociality and fishy smells on social cooperation. Future research 

should examine if a dual process theory of embodiment can account for other embodiment 

effects. 

Future research should also consider the role of conscious awareness of the body when 

examining the distinction between thoughts about the clipboard and thoughts about the survey 

topic. In conceptual metaphor theory, metaphors map source concepts with targets concepts 

(Lakoff & Johnson, 1980). Source concepts, such as heavy objects, often serve as referents for 

schematic knowledge derived from interaction with the concept in the social world, whereas 

target concepts, such as the concept of importance, often represent more abstract ideas or notions 

(Landau et al., 2010). The present research was designed to draw attention to the body through 

the clipboard heft (i.e., the source concept). However, it is unclear how drawing overt attention 

to the target concept (i.e., the concept of importance) impacts embodiment. Previous research 

shows that some embodied effects are bidirectional. For example, while exposure to fishy smells 

can induce suspicion, research finds that causing perceivers to feel suspicious increases 

perceivers accuracy in detecting fishy smells (Lee & Schwarz, 2012). Moreover, in the context 

of weight and importance, research shows that perceivers estimate a book to weight heavier if it 

ostensibly contains important information (Schneider et al., 2011). Despite these findings, it is 

unclear, however, how drawing more overt attention to the concept of importance impacts heft 

estimates. For example, it is possible that perceivers estimate important books to weigh heavier 

than books in which the concept of importance is not mentioned (e.g., Schneider et al., 2011). 

However, in step with the present research, perceivers may no longer estimate a book to be as 

heavy when told about the very important nature of its contents due to discounting or correction 

processes. Future research should examine such possibilities.  
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Finally, future research should further examine the practical significance of a dual 

process model of embodied cognition in everyday contexts. For instance, it is plausible that a 

moderately heavy clipboard may increase perceived importance of social responsible topics such 

as voting in elections, conserving water, or recycling. However, as shown by the present 

research, a clipboard that draws conscious attention to the bodily state (e.g., a very heavy 

clipboard) may attenuate ratings of importance. Thus, researchers who want to use embodied 

cognition in applied settings should take the role of conscious attention of the body state into 

account.  

Conclusion 

 Scholars have noted the importance of uncovering theoretical boundary conditions to 

embodied effects (e.g., Meier, Schnall, Schwarz, & Bargh, 2012). In response to this call, the 

current research suggests that as with many other effects in social cognition, dual processes 

govern embodied cognition. This information not only better informs the conditions under which 

the body can influence the mind, but it also provides perceivers with the ability to counteract 

seemingly automatic responses to environmental cues that manipulate their bodily states.  
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Appendix A 
Example of questionnaire used in Studies 1-5. 

 
Facts About Road Infrastructure 

Source: www.apwa.net 
 
America’s transportation system is one of the world’s most extensive. Arizona alone has over 
60,439 public road miles. These roads help sustain community life, support the economy, and 
allow people and goods to move safely and efficiently. 
 
We need to sustain our road infrastructure in Arizona: 
 

-Driving on roads in need of repair costs Arizona motorists $887 million a year in extra 
vehicle repairs and operating costs. 
 
-About one in four bridges is rated as deficient and in need of repair or upgrade. 
 
-52% of Arizona’s roads are in poor or mediocre quality. 

 
Increased funding for road infrastructure is good for the economy: 
 

-Every $1 billion invested in roads and bridges generates approximately 34,700 jobs. 
 

-Every dollar taxpayers invest in public transportation generates up to $6 in economic 
returns, which translates into higher revenues for cities in Arizona. 
 
-Transportation-related goods and services contribute to 10% of the U.S. GDP. 

 
 

Please answer the following questions: 
 

 
How important is funding for road infrastructure in Arizona? (please circle your answer) 
 
1  2  3  4  5  6  7 
Not at all          Extremely 
                    
 
For demographic purposes: 
 
What is your gender? (please circle your answer)  Male  Female 
 
What is your age? __________  years old 
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Appendix B 
Need for cognition scale used in Study 5. 

 
Need for cognition scale, adapted from Cacioppo, Petty, and Kao (1984). 
1. I would prefer complex to simple problems. 
2. I like to have the responsibility of handling a situation that requires a lot of thinking. 
3. Thinking is not my idea of fun.* 
4. I would rather do something that requires little thought than something that is sure to 
challenge my thinking abilities.* 
5. I try to anticipate and avoid situations where there is a likely chance I will have to think in 
depth about something.* 
6. I find satisfaction in deliberating hard and for long hours. 
7. I only think as hard as I have to.* 
8. I prefer to think about small, daily projects to long-term ones.* 
9. I like tasks that require little thought once I’ve learned them.* 
10. The idea of relying on thought to make my way to the top appeals me. 
11. I really enjoy a task that involves coming up with new solutions to problems. 
12. Learning new ways to think doesn’t excite me very much.* 
13. I prefer my life to be filled with puzzles that I solve. 
14. I feel relief rather than satisfaction after completing a task that required a lot of mental 
effort.* 
15. I prefer a task that is intellectual, difficult, and important to one that is somewhat important 
but does not require much thought. 
16. I feel relief rather than satisfaction after completing a task that required a lot of mental 
effort.* 
17. It’s enough for me that something gets the job done; I don’t care about how or why it 
works.* 
18. I usually end up deliberating about issues even when they do not affect me personally. 
______________________________________________________________________________ 
Note. Items with a * are reverse scored. 1 (extremely uncharacteristic of me), 5 (extremely 
characteristic of me). 



 72 

 
Appendix C 

Private body consciousness scale used in Study 5. 
 

Private body consciousness scale, adapted from Miller, Murphy, and Buss (1981). 
1. I am sensitive to internal bodily tensions. 
2. I know immediately when my mouth or throat gets dry. 
3. I can often feel my heart beating. 
4. I am quick to sense the hunger contractions of my stomach. 
5. I’m very aware of changes in my body temperature. 
______________________________________________________________________________ 
Note. 1 (strongly disagree), 6 (strongly agree). 
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Appendix D 
High/low cognitive motivation manipulation used in Study 6. 

 
Implementing	Senior	Comprehensive	Exams	at	UA	

	
The	following	essay	is	from	a	faculty	member	at	the	University	of	Arizona	who	is	the	
chairperson	of	the	University	Committee	on	Academic	Policy.	This	committee	is	designed	to	
advise	the	University	President	on	changes	in	academic	policy	that	should	be	instituted.	
	
One of the changes being recommended for [next year/10 years from now] is the imposition of a 
requirement that seniors take a comprehensive exam in their major area prior to graduation. The exam 
would be a test of what the student had learned after completing the major, and a certain score would be 
required if the student was to graduate. Below is a summary section of the report written by the committee 
in which we outline the major reasons why the committee feels the exam policy should begin [next year/10 
years from now]: 
 

1. Prestigious universities have comprehensive exams to maintain academic excellence. 
2. Adopting the exams would allow UA to be at the forefront of a national trend. 
3. Average starting salaries are higher for graduates of schools with the exams. 
4. Parents have written to the administrators in support of the plan. 
5. The National Accrediting Board of Higher Education would give the UA its highest rating if the 
exams were instituted. 
6. The exams would help cut costs by eliminating the necessity for other test that varied with 
instructor. 
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