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Abstract 

The influence of facial mimicry and emotional congruence on emotional information 

processing has previously only been studied in isolation. In the current study their 

influence on the ability to detect deception will be investigated. In order to recognize 

the emotional states of others one mimics their emotional facial expression, and being 

in a congruent emotional state as a person or an emotional message enables faster 

processing of emotional information. Can emotional congruence between the 

receiver’s emotional state and a message told affect participants’ ability to detect 

deception when judging whether a person at a video recording is telling the truth or 

not? How does emotional congruence affect participants’ speed and confidence when 

making these judgments? The results showed that participants reported higher 

confidence but slower response times when making an accurate judgment in the 

congruent scenario, when compared to the incongruent scenario, but did not perform 

better than what could be expected by chance in detecting deception. Consequently, 

emotional congruence had an impact, not on participants’ performance in detecting 

deception, but only on their meta-cognitive evaluations of their judgments, but 

confidence rating did not seem to be an indicator of accuracy. In future research the 

design can be used in order to investigate other potential aspects, such as emotional 

empathy and other types of emotional congruence, and their influence on the ability to 

detect deception. 

 Keywords: Embodied cognition, confidence, facial expressions, emotional 

congruence, deception, emotional leakage  
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The Influence of Emotional Congruence in Detecting Lies 

In many social contexts, for example, at your workplace, in court, but also at 

home, questions concerning truthfulness occur (Ekman, 1997), and despite this most 

individuals are relatively bad at detecting whether someone is lying or not (Bond & 

DePaulo, 2006, 2008). The definition of deception often involves the fact that one is 

engaged in an attempt to deliberately mislead others (DePaulo et al., 2003; Ekman, 

1997), and Ekman (1997) explains that the deliberation is what separates lying from 

other kinds of deceit, such as secrets and self-deception (see further Ekman, 1997). In 

the current study the focus will be on when one is misleading another.  

There are different clues that could reveal whether someone is telling the truth 

or not. Facial expressions, together with gestures and posture (i.e., nonverbal 

behavior) constitute nonverbal clues that, in addition to what a person says (i.e., 

verbal behavior), could reveal whether someone is telling the truth or not (Ekman, 

2003). There are two types of facial expressions, macro-facial expressions that can be 

easily seen and often last about a half second, and micro-facial expressions that are 

known to convey emotional information, but do not reach the threshold of conscious 

recognition unless projections in slow motion are used (Ekman & Friesen, 1969). 

Micro-facial expressions are thought to reveal the true feelings, while macro-

facial expressions convey the intended false information when lying. Thus, in 

deception, the one being deceived would be provided with contradictory information 

from the facial expression of the deceiver (Ekman & Friesen, 1969). Due to the 

subtleness of one’s micro-facial expressions they can be hard to become aware of, and 

thus to control, and can therefore be seen as a source of emotional leakage in 

deception (Ekman & Friesen, 1969), and the emotional leakage is thought to help 

individuals to detect deception. 
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The idea that facial expressions could be a useful clue in detecting deception 

could potentially be supported by the assertion that embodiment plays an important 

role in processing emotional and social information (Barsalou, Niedenthal, Barbey & 

Ruppert, 2003; Gallese, 2003a; Niedenthal, Barsalou, Winkielman, Krauth-Gruber, & 

Ric, 2005), such as the information conveyed by the facial expressions of people who 

are telling lies. Social- (Cacioppo, Petty, Losch & Kim, 1986) and emotional stimuli 

(Dimberg, Thunberg & Elmehed, 2000) seem to produce embodied responses. For 

example, when viewing pictures with happy and angry facial expressions people tend 

to mimic the facial expressions (Dimberg et al., 2000).  

Further, emotional stimuli do not only seem to result in imitation of emotional 

expressions, but also lead to an experience of a corresponding emotion (Dimberg, 

1982). Emotional facial expressions have been shown to match with self reported 

emotions (Ekman, Friesen, & Ancoli, 1980; see further Keltner & Ekman, 2000), and 

further, manipulations of facial expressions have been shown to influence affective 

ratings (Strack, Martin & Stepper, 1988).  

In line with these results, others assert that there is a close link between our 

bodily state and our emotional and social information processing (Barsalou et al., 

2003; Gallese, 2003a, Niedenthal, Barsalou, Winkielman, et al., 2005). This can 

further be supported by research that has shown that when two individuals share the 

same emotional state it results in faster processing of emotional information 

(Niedenthal, Brauer, Halberstadt & Innes-Ker, 2001). Similarly, this is also the case 

when an individual’s emotional state has the same valence (i.e., positive or negative) 

as a message (Havas, Glenberg & Rinck, 2007). Both of these are examples of 

emotional congruence (Havas et al., 2007; Niedenthal et al., 2001). 
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The suggested importance of embodied simulation in emotional and social 

information processing, has motivated the aim of this project: to investigate if our 

ability to tell whether someone is telling the truth or not is affected by the emotional 

state of the perceiver of a message in relation to the emotional valence of that 

message. Whether emotional congruence can influence the ability to detect deception 

has not been investigated in previous research, and could provide new insight to how 

we could use nonverbal clues in detecting deception. Of the different nonverbal 

deceptive clues, the facial expressions are of focus in this project. The facial 

expressions should be what enables the perceiver to recognize lies from truths.  

In this paper a theoretical background of the research leading to the hypothesis, 

including research on embodiment, the four social embodiment effects, facial 

feedback, and deception, will be presented, followed by a description of the method 

and procedure, together with an analysis and a discussion of the obtained results, their 

potential implications, and also to provide suggestions for further research. 

Embodiment and Social Cognition 

Theories of Cognition 

There are different theories regarding how knowledge about our experiences 

are represented in the brain. Barsalou et al. (2003) explain that traditional theories 

regarding cognition assume that our knowledge from an experience of an event (e.g., 

seeing an infant smile) does not consist in the activation of those brain states, such as 

the introspective, the sensory and the motor states, that originally constituted the 

experience. These traditional theories suggest that knowledge is represented in a 

semantic memory system that is separate from the brain’s systems for introspection, 

action and perception (Barsalou, 2008). Introspective states, when defined by 

Barsalou et al. (2003), include “events perceived inside the mind and body that 
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typically lack counterparts in the external world, such as emotions, affects, appetitive 

states, cognitive operations, and beliefs” (p.44). 

In contrast to traditional theories, Barsalou et al. (2003) assert that the brain 

states underlying the original experience is partially stored in the brain and that 

knowledge of an experience is represented as partial simulations of those very same 

brain states. Thus, when knowledge of an experience becomes relevant in, for 

example, remembering, the same brain states constituting the original experience are 

partially simulated to give rise to, and represent, this knowledge. Theories relying on 

this latter assumption of knowledge representation are referred to as theories of 

embodied cognition (Barsalou et al., 2003).  

Thus, theories of embodied cognition underlie the assertion that embodiment 

is important in social cognition (Barsalou et al., 2003; Niedenthal, Barsalou, Ric & 

Krauth-Gruber, 2005; Gallese, 2003a; Niedenthal, Barsalou, Winkielman et al., 

2005). Barsalou et al. (2003) refer to embodiment as the states of the body (i.e., 

bodily states) involving facial expressions, arm movements and postures, that arise 

during social interaction, and they suggest that in social information processing the 

states of the body play central roles. Through embodied simulation we can implicitly 

understand, for example, others’ emotions and sensations (Gallese, 2003b).  

Moreover, Barsalou et al. (2003) propose that theories of embodied cognition 

can both integrate and explain different social embodiment effects. Four different 

types of social embodiment effects have been reported by social psychologists across 

different research paradigms. First, social stimuli produce, not only cognitive states, 

but also bodily states. Secondly, perceiving others bodily states produce bodily 

mimicry in observers. Thirdly, our bodily states produce affective states. Lastly, 
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congruence between cognitive and bodily states modulates the effectiveness of the 

performance (see further Barsalou et al., 2003).  

According to Barsalou et al. (2003), simulation may be what underlies 

embodiment, and they further suggest that embodiment is what constitutes the core of 

social information processing and conveys the meaning of social representations, 

thus, simulations are thought to represent knowledge of social situations.  

However, there are different versions of simulation theories and how they 

relate to the potential neural substrate of simulation (see further Adolphs, 2006). 

Gallese (2003a) states that embodied simulation is a brain mechanism through which 

we model reality. He assert that embodied simulation “enables the constitution of a 

shared and common background of implicit certitudes about ourselves, and, 

simultaneously, about others” (Gallese, 2003a, p.521). Thus, by employing the same 

mechanism used in modeling our own behavior we can model the behavior of others. 

Gallese further states that “[t]he simulation process [..] is [..] automatic, unconscious 

and pre-reflexive” (p.521, see further Gallese, 2003a) and is implemented by a mirror 

neuron system in the brain (Gallese, 2003a; Gallese, Keyers, & Rizzolatti, 2004).  

Contrary to Gallese’s (2003a) claim, others suggest that simulation is explicit, 

thus involving a conscious experience of, for example, the emotion of another person 

(see further Adolphs, 2006). Moreover, it is argued that a mirror neuron system 

cannot account for interferences of, for example, social intentions and beliefs, and 

could therefore not constitute the basic neural basis of social cognition (Jacob & 

Jeannerod, 2005). 

On the other hand, theories of intersubjectivity that embrace embodied 

simulation, such as Gallese’s (2003a), receive support from research showing that we 

seem to have a shared space of affect (Anders, Heinzle, Weiskopf, Ethofer, & 
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Haynes, 2011). It has been shown that observing an individual’s affective behavior 

automatically activates what could be called a mirror representation of that person’s 

experienced affect in the perceiver’s brain, both experiencing and observing activates 

similar distributed networks in the brain (Carr, Icaoni, Mazziotta & Lenzi, 2003; 

Wicker et al., 2003; Anders et al., 2011). 

Similarly, research has showed that an emotion-specific brain activity in a 

perceiver could be predicted successfully from the emotion-specific brain activity in a 

sender, which was depending on the communicated affect (Anders et al., 2011). These 

results (Carr et al., 2003; Wicker et al., 2003; Anders et al., 2011) provide support for 

a potential mirror neuron system as an underlying mechanism of embodied emotional 

simulation.  

Therefore, because of the chosen focus on emotional perception in this project, 

it is assumed that emotional information is embodied on the basis of theories of 

embodied cognition, and further, that the simulation mechanism is unconscious and 

automatic. This will be elaborated on further in the sections below. 

Emotion Perception and Facial Feedback 

 Emotions. A particular focus in this current study will be about whether or not 

emotions have an impact on our ability to detect deception. In line with the 

embodiment perspective presented above, simulation is thought to be important in 

processing emotional information (Niedenthal, Barsalou, Ric et al., 2005). Several 

aspects of emotional knowledge, such as the recognition, the perception and the 

interpretation of an emotion, are thought to involve embodiment of emotional states; 

thus relying on the same process, embodied simulation (Niedenthal, Barsalou, Ric et 

al., 2005).  
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Niedenthal, Barsalou, Ric et al. (2005) define emotions as “short-term, 

biologically based patterns of perception, subjective experience, physiology, and 

action (or action tendencies) that constitute responses to specific physical and social 

problems posed by the environment” (p.22). Further, Niedenthal, Barsalou, Ric et al. 

(2005) propose that “bodily states, or embodiments of emotion, can be, and often are, 

unconscious” (p.23). Emotions often function through autonomic resources, which 

prepare the body for dealing with different challenges, both external and internal, and 

to prepare the body for responses and actions that are appropriate in certain contexts. 

Therefore, emotions are thought to help us communicate (Levenson, 2003).  

Additionally, when emotions are proposed to to be universal among humans 

they are called basic emotions (Barrett, 2006; Ekman, 1999b). Basic emotions are 

then thought to be a result of evolution, and thus constituting the emotional life’s 

fundamental elements. Each kind of basic emotions (e.g., happiness, disgust, sadness 

& fear) are thought to produce a coordinated change in physiological, as well as in 

motor, perceptual and sensory functions. Because of this, it should be possible to 

measure emotions, for example, in the behavior and the face, but also to identify 

emotions in oneself and to recognize distinct emotions in others (Barrett, 2006). 

Similarly, Ekman (1999b) propose that emotional expressions therefore are 

crucially related to the regulation and the development of interpersonal relationships. 

Lewis (2011) defines emotional expressions as the observable features of change in 

the voice, the body, and the face, which accompany emotional states. Further, 

contextual and learning history has been considered to influence emotional 

responding, and thus, suggested a less tight link between, for example, the body and 

the face (for further discussion see Barrett, 2006).  
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Contrary to Ekman et al. (1980), who indicate that there is a strong connection 

between internal states and emotional expressions, Lewis (2011) suggests that there 

instead seems to be a weak relation between them (see further: Lewis, 2011).  

If there is a strong connection between internal states and emotional 

expressions, one should be able to recognize distinct emotions of others through 

embodied simulation, which then could be used in the interpretation of emotional 

information. In relation to the social embodiment effects presented above, the bodily 

state of someone (i.e., the sender) should produce bodily mimicry, and thus an 

affective state, in the observer (i.e., the receiver), which is thought to enable a 

comparison between the simulated affective state and the content of a message told by 

the sender. How embodiment affects the processing of emotional information and its 

relation to the detection of deception will be outlined below. 

Emotional information and facial mimicry. The suggestion that 

embodiment is important for processing of emotional information can be supported by 

research showing facial mimicry to be of importance in the perception and 

recognition of emotional facial expressions of others (Niedenthal et al., 2001; 

Oberman, Winkielman & Ramachandran, 2007). Niedenthal et al. (2001) 

demonstrated that participants induced into a specific emotional state (e.g., happy), 

when viewing a person in a congruent emotion changing into an incongruent emotion 

(e.g., sad), are faster at detecting this change than when viewing an incongruent 

emotion change into a congruent emotion.  

This indicates that one mimics more easily a facial expression of an emotion 

when it is congruent with your own emotion. Thus, one is faster at detecting 

differences in facial expressions because they produce a change in one’s own facial 

behavior (Niedenthal et al., 2001). Moreover, when participants are prevented from 
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mimicking facial expressions (i.e., by holding a pen sideways in the mouth), they 

perceive this change later than participants who have the possibility to freely mimic 

facial expressions (Niedenthal et al., 2001).  

Additionally, it was demonstrated that preventing participants from using 

facial muscles involved in a specific emotion also impairs the ability to recognize that 

specific emotion (Oberman et al., 2007). These results support the claim that 

embodied simulation is important in social cognition, and here more specifically show 

that the understanding and recognition of emotions of others involve a simulation of 

their emotional states (Oberman et al., 2007), and that emotional information 

processing is faster when the emotions are congruent between the receiver and the 

sender (Niedenthal et al., 2001). 

Similarly, manipulation of participants’ emotional facial expressions has been 

shown to have an effect on reaction times when one makes judgments about the 

valence of sentences that describe unpleasant or pleasant events (Havas et al., 2007). 

Havas et al. (2007) manipulated participants’ emotional expressions by using a pen 

that was held in the mouth by using either the teeth (i.e., to produce a smile) or the 

lips (i.e., to produce a frown), and their results showed that participants were able to 

judge the valence of the sentence faster when their facial posture was congruent with 

the valence of the sentence than when they were incongruent. Thus, indicating that 

emotion simulation plays a functional role also in language comprehension. In order 

to comprehend the sentence, its underlying actions are simulated. These results show 

that this simulation becomes faster when your facial expression is congruent with the 

valence of the message (Havas et al., 2007). To have an emotional facial expression 

congruent with the valence of a message told seems to be favorable when one 

processes social information. 
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Thus, this research indicates the importance of facial mimicry in the 

recognition and interpretation of emotional information and that emotional 

congruence affects emotional information processing. In contrast to these studies, 

which focused on emotional information processing in isolation, the current study will 

investigate whether facial mimicry and emotional congruence can have an influence 

on individuals’ ability to detect deception in emotional lie detection.  

The interpretation of an emotional message appears to be faster when one is in 

a congruent emotional state. In relation to the second embodiment effect, that 

emotional expressions of a sender should produce bodily mimicry in a receiver, 

mimicry is in the current study hypothesized to enable a comparison between the 

simulated affective state and the content of a message told by the sender. This 

comparison is hypothesized to be fastest when both the emotional state of a sender 

and the valence of an emotional message told are congruent with the receiver’s 

emotional state, based on Havas et al. (2007), Niedenthal et al. (2001) and Oberman 

et al.’s (2007) results.  

Emotional semantic stimuli and facial mimicry. Semantic stimuli referring 

to emotional expressions have been shown by Foroni and Semin (2009) to induce 

motor resonance in facial muscles comparable to resonance elicited by visual stimuli 

(e.g., facial expressions); the semantic stimuli elicit the same pattern of facial muscle 

activity as visual stimuli do (Dimberg et al., 2000). This could be observed by 

comparing participants’ facial reactions, measured with electromyography (EMG), 

after they were presented with action verbs (e.g., to smile or to frown) or adjectives 

(e.g., comical or irritating) which were positive or negative (Foroni & Semin, 2009). 

The action verbs were expected, and also demonstrated, to induce motor 

resonance more strongly than the adjectives. This was motivated by the proposal that 
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action verbs directly refer to movements or specific behavior (i.e., facial expressions), 

compared to adjectives, which express emotional states in abstract emotion terms. 

Semantic stimuli, in terms of action verbs referring to emotional expressions, seem to 

be embodied (Foroni & Semin, 2009). 

 Foroni and Semin (2009) further demonstrated that the type of action verb, 

when presented subliminally, influenced affective ratings and judgments related to the 

funniness of a series of cartoons. Participants rated the cartoons as significantly 

funnier when preceded by a positive action verb when compared to a negative one. 

The action verbs’ influence on affective ratings was observed when there was a 

possibility for motor resonance, but not when this possibility was blocked. The 

possibility of motor resonance was blocked by letting the participants hold a pen 

between their lips (Foroni & Semin, 2009), which is known to prevent muscle 

resonance and inhibit facial muscle activity (Niedenthal et al., 2001, see further 

Niedenthal, 2007).  

According to Foroni and Semin (2009), this observed pattern could not be 

explained by affective priming, that is, by a simple evaluative difference between 

negative and positive emotional words. The adjectives did not show the same effect as 

action verbs, and neither category had an effect on the inhibition condition; thus, 

supporting the proposal that language comprehension involves simulations (Fornoi & 

Semin, 2009). 

Similarly, Niedenthal, Winkielman, Mondillon and Vermeulen (2009) 

reported results indicating that the conceptual content of emotional concepts activates 

simulations of the emotional state underlying the emotional concept. Embodied 

responses to words have been shown not to be automatic; instead they only occur 

when simulation is required (Niedenthal et al., 2009). Whether simulation is required 
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seems to depend on the task; in Niedenthal et al.’s (2009) study this was measured 

with EMG. Participants were supposed to either tell if a word was written in small or 

capital letters, or whether a word was associated with an emotion. They reported that 

embodiment did not appear in the processing of the perceptual features of the words, 

but only in the processing of the emotional content of the words (i.e., in conceptual 

processing).  

Thus, this research demonstrates that action verbs referring to emotional 

expressions do induce motor resonance in one’s facial muscles. Language 

comprehension involves embodied simulation, and it modulates affective ratings and 

judgments. This, together with research that has demonstrated that making changes in 

one’s facial expressions influences one’s own emotional experience (Davis, Senghas 

& Ochsner, 2009) motivated that the participants in the current study were asked to 

read action verbs in order to induce them in the desirable emotional state. Inducing 

participants into the desirable emotional state were vital in order to create emotional 

congruence and incongruence, and to investigate whether one’s emotional state could 

influence one’s ability to detect deception.  

Emotional Leakage and Deception 

As mentioned previously, facial expressions are thought to be a clue that can 

reveal whether someone is telling the truth or not (Ekman, 2003). The nonverbal 

leakage theory propose that one’s micro-facial expressions can be difficult to become 

aware of, and consequently to control or manipulate. Therefore micro-facial 

expressions can be seen as a source of emotional leakage in deception (Ekman & 

Friesen, 1969). Thus, the emotion one tries to hide, for example, when lying, is 

proposed to be revealed through one’s micro-facial expressions (Ekman, 2003).  
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Similarly, Porter, ten Brinke and Wallace (2012) showed that facial 

communication is not always under conscious control. This could be concluded by a 

frequent presence of emotional leakage when participants deliberately tried to mask a 

felt emotion in their study. Most emotional leakage occurred when they tried to mask 

high intensity emotions, but some leakage also occurred when they tried to mask low 

intensity emotions. Whether an emotion was classified as a high or low intensity 

emotion was based on arousal norms (Porter et al., 2012).  

However, no complete micro-expressions could be reported; only partial 

micro-expressions involving either the upper or lower halves of the face could (Porter 

et al., 2012). Furthermore, the micro-expressions lasted longer than a fifth of a second 

and up to a full second, suggesting that they would be perceivable by the trained eye 

(Porter et al., 2012). Because of the occurrence of partial, instead of complete micro-

facial expressions, they are more subtle than traditionally believed. The emotional 

leakage lasted longer during masked high intensity emotions compared to masked low 

intensity emotions (Porter et al., 2012).  

Yet, despite the perceptible emotional leakage, participants performed at the 

level of chance in detecting whether negative emotions were genuine or not, but 

performed slightly above chance for positive emotions (Porter et al., 2012). 

Participants were no better at detecting masked high intensity emotions than low 

intensity ones. Thus, Porter et al. (2012) suggest that the emotional leakage is of little 

assistance for untrained judges.  

Research shows that most individuals are relatively bad at detecting whether 

someone is lying or not, and perform only moderately above chance (Bond & 

DePaulo, 2006; 2008). This could be seen in a meta-analysis on the accuracy on 

deception judgments by analyzing research from 206 studies and 24,483 judgments 
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(Bond & DePaulo, 2006). They could further observe that individuals show a truth 

bias, and more often judge messages that are lies as truthful than they judge truthful 

statements as lies. They could also see that people tend to be better at discriminating 

lies from truths when provided with both audio- and visual information or only audio 

information, contrary to when presented with a video without audio information 

where they had to rely on only nonverbal information (Bond & DePaulo, 2006).  

Furthermore, there have been shown to be differences in performance on the 

detection of deception in relation to different types of lies (Warren, Schertler & Bull, 

2009). Warren et al. (2009) compared lie detection performance between the detection 

of emotional and unemotional lies. When they looked at the overall mean 

performance of the individuals, they did not perform better than chance in lie 

detection. On the other hand, when they analyzed the different types of lies 

separately, their result showed that individuals perform significantly above chance in 

emotional lie detection (i.e., accuracy rate: 64%), and significantly below chance in 

unemotional lie detection (i.e., accuracy rate: 36%) (Warren et al., 2009).  

Warren et al.’s (2009) results provide support for the nonverbal leakage theory 

(Ekman & Friesen, 1969), and Warren et al. (2009) further indicate that the 

incongruence between the leaked emotions and the message told could be useful cues 

in order to discover deception. Warren et al. (2009) suggest that those who attend to a 

greater extent to nonverbal cues, and also more accurately perceive them, should be 

better at detecting deception. However, no significant correlation between lie 

detection and the ability to identify micro-expressions could be observed. Warren et 

al. (2009) report that this could possibly be explained by an overall lack of visible 

micro-facial expressions, which after an analysis could be found in less than half of 

the test items used in their study. 
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Facial mimicry, emotional congruence and their influence on emotional 

information processing have previously only been studied in isolation, and to my 

knowledge not been studied in relation to the ability to detect deception and emotional 

leakage. In the current study these aspects and their influence on one’s speed and 

accuracy in detecting deception will be investigated. It will be investigated whether 

the receiver’s emotional state can enable a faster detection of the incongruence 

between the senders’ micro-facial expressions and the emotional message, and thus, 

to detect deception.  

Emotional congruence between the emotional state of the sender and the 

receiver’s emotional state is thought to enable the receiver to faster detect deception. 

Because the simulation of another’s emotional state becomes faster when one is in a 

congruent emotional state, the receiver is thought to become faster at detecting that 

the message is incongruent with the sender’s emotional state (i.e., a lie), when the 

receiver and the sender’s emotional state is congruent. 

This could be motivated by the following explanation: When lying, the 

senders’ micro-facial expressions, which convey the true feelings, are incongruent 

with the message told. While the macro-facial expressions on the other hand are 

thought to convey the false intended information and should then be congruent with 

the message told when lying. The incongruence in the sender’s emotional state, 

between micro- and macro-facial expressions, should be easier to detect if the 

emotional state of the receiver is congruent with the sender’s micro-facial expression. 

Therefore, the fastest judgment would be expected to be made for congruent (i.e., 

between the emotional state of the receiver, the senders micro-facial expressions, and 

the message told) true statements, which are displaying no contradiction in emotions. 
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However, because of the lack of equipment needed in order to control whether 

visible micro-facial expressions is present in the stimuli material, it will be 

investigated whether congruence between the receiver’s emotional state and the 

valence of the message told could be of help in detecting the incongruence between 

the sender’s micro- and macro-facial expressions when the sender is telling a lie. 

 

Figure 1. The relation between emotional congruence when lying. 

Thus, as is illustrated in Figure 1, the interpretation of the emotional message 

would become faster when one is in a congruent emotional state, enabling that one 

could faster detect whether the emotional state of a sender contradicts, that is, is 

inconsistent with the emotional message told by the sender.  

Confidence and the Ability of Deception Detection  

The capability of evaluating one’s decisions meta-cognitively is suggested to 

be helping people to avoid making the same mistakes twice (Yeung & Summerfield, 

2012). A relevant question would be whether individuals could accurately evaluate 

their ability to discriminate between their accurate and inaccurate judgments in 

detecting deception. Most individuals seem to be relatively bad at detecting whether 

someone is lying or not (Bond & DePaulo, 2006; 2008), but do individuals have 
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insight into how well they can actually detect whether another individual is telling the 

truth or not? Do individuals report a low level of confidence when they make 

inaccurate judgments and a high level of confidence when they make accurate ones? 

If a relation between confidence levels and accuracy could be found, it would suggest 

that individuals are capable of accurately evaluating their judgments.  

The extent to how much a correlation exists between confidence and accuracy 

in the detection of deception was investigated by DePaulo, Charlton, Cooper, Lindsay 

& Muhlenbruck (1997) in a meta-analysis. In the meta-analysis, different message 

samples were included, for example, including messages presented with both speech, 

the face and the body, only the face and speech, or only speech. The senders 

presenting these messages were either strangers or someone the receiver knew. 

However, no correlation between confidence and accuracy was found. On the other 

hand, they showed that participants had overconfidence in their judgments, and found 

a correlation between truth bias and confidence, regardless of the actual truthfulness 

of the message. Further, they found a correlation between confidence and gender, 

suggesting that men are more confident in detecting deception than women (DePaulo 

et al., 1997).  

The influence of emotional congruence on confidence ratings in the detection 

of deception has not previously been investigated. Whether emotional congruence 

influence confidence ratings or the relation between confidence and accuracy will be 

investigated in the current study. As previously mentioned, mimicry is hypothesized 

to enable a comparison, between the simulated affective state and the content of a 

message told, faster if the emotional state of a sender and the valence of an emotional 

message told are congruent with the receiver’s emotional state. This faster detection is 
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thought to affect the participants to feel more confident in their judgments in the 

detection of deception.  

Research Hypothesis and Design 

The research presented above has motivated this research project, and lead to 

the aim to investigate whether our ability to tell whether someone is telling the truth 

or not, is affected by the emotional state of a receiver of a message. The research 

hypotheses states that:  

(1) Congruence between the emotional state of the receiver and the emotional 

valence of the message told should enable the receiver to detect deception, and 

thus, to make accurate judgments, but also to enable the receiver to detect 

deception faster, compared to when these are incongruent, and thus, result in 

the shortest response times.  

(2) Congruence between the emotional state of the receiver and the emotional 

valence of a message told is thought to affect confidence ratings. 

(3) The embodied condition is thought to strengthen embodiment, and thus, to 

influence performance. 

As mentioned above, this will be investigated by inducing participants into a 

desired emotional state, by using positive or negative action verbs. Following 

exposure to a positive or a negative message, which is true or false. This is done in 

order to see whether emotional congruence can influence our lie detection ability. It is 

interesting to see whether, and how, the different independent variables affect 

participants’ performance and ratings, as well as whether their ability to detect 

deception is above chance.  

This will be investigated by using the following independent variables and 

levels: condition (i.e., embodied/nonembodied) and gender (i.e., female/male) 
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between groups and congruence (i.e., congruent/incongruent) and veracity (i.e., 

true/false) within groups.  

The variable congruence is constructed based on whether the emotional state 

of the participant (i.e., positive/negative) and the valence of the statement (i.e., 

positive/negative) are congruent or incongruent with each other. Valence (i.e., 

positive/negative) is used in order to create the congruent (e.g., positive emotional 

state and positive statement) and incongruent scenarios (e.g., negative emotional state 

and positive statement). How congruence is constructed is illustrated in Figure 2.   

 
 

Figure 2. The relation between emotional state, valence of the statement and veracity. 
 

Thus, positive valence in the congruent scenarios would be constituted of a 

positive emotional state of the participant and a positive statement, while the positive 

valence in the incongruent scenarios would be constituted of a positive emotional 

state of the participant and a negative statement. However, in the following analysis 

there will be no division between positive and negative congruence, the focus will 

only be on the effect of congruence. Moreover, veracity illustrates whether a 

statement is true or false.  

The dependent variables are accuracy (i.e., accurate/inaccurate), response time 

(ms) and confidence judgment regarding how confident one is about having made an 

accurate judgment (i.e., on a Likert scale ranging from 1 to 6). Measuring these 
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dependent variables will allow an analysis of the influence of the independent 

variables on the participants’ ability to detect deception and whether confidence can 

predict accuracy, which would suggest that participants to some extent show 

sensitivity in detecting deception. Further, to see whether it is preferable to be in a 

congruent emotional state when making a correct judgment, thus enabling faster 

responses. 

Further, the participants will be divided into two groups where one group will 

have an embodied manipulation in an attempt to strengthen embodiment and 

familiarity. The embodied manipulation is intended to make it easier for the 

participants to relate to the different messages that will be conveyed by a sender 

through a video recording. The control group will not have an embodied 

manipulation, in order to see whether the embodied manipulation could increase the 

participants’ ability to better being able to detect deception, and result in better 

performance in the detection of deception than in the control group. 

Lastly, because gender differences have been observed in relation to 

confidence ratings, this motivated having gender as an independent variable, in order 

to take a potential gender difference into account in the analysis. 

Thus, the design is a 2x2x2x2 mixed factorial design, independent across the 

variables embodiment and gender, and repeating across the variables congruence and 

veracity, investigating the independent variables influence on the dependent variables 

accuracy, response time and confidence judgment.  

Method 

Participants 

Forty-eight volunteers (𝑀!"#=28, SD=8; 42 right-handed), 29 females and 19 

males, participated in the study. Most participants were recruited from the University 
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of Skövde, either during lectures or by e-mail, and there were no exclusion criteria 

that limited whom could participate in the study. Participants were quasirandomly 

assigned to either the embodied (𝑀!"#=27, SD=8; 14 females) or nonembodied 

condition (𝑀!"#=28, SD=8; 15 females), with the aim of achieving an equal 

distribution of gender in both conditions.  

Each condition consisted of twenty-four participants. All participants gave 

informed written consent and no compensation was given for their participation in the 

study. The content of the informed consent differed slightly depending on group 

belonging (for an example see Appendix A), but were all based on the American 

Psychology Association’s (2012) ethical principles of psychologists and code of 

conduct. 

Materials 

The stimulus material consisted of an embodied or a nonembodied 

manipulation (which included performing different instructions and reading different 

statements), eight action verbs, and sixty-four video recordings. These will all be 

explained more thoroughly below. The video recordings will be explained first, 

followed by the action verbs and then the embodied/nonembodied manipulation.  

Firstly, the video recordings were a central aspect of the materials and 

consisted of a person that communicated a statement that was true or false. In order to 

make the video material, eight participants, from now on referred to as the stimuli 

participants, volunteered to be record for the videos. The eight stimuli participants 

contributed eight video recordings each, which corresponded to the properties of the 

statements in Figure 2, and an equal distribution of gender was achieved (𝑀!"#=28, 

SD=2; 4 females). All participants gave informed written consent and allowed the use 
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of their video recordings in the study, and in contexts where the results could later be 

displayed, and no compensation was given for their participation in the study.  

Before recording the stimulus videos, the stimulus participants were given 

four instructions, and each instruction was followed by two statements (see English 

translations in Table 1). After performing a given instruction, the stimuli participants 

were told to memorize a statement and then read the statements into a video camera as 

if they were communicating with someone else through a webcam. This procedure 

was done separately for each statement. All instructions were read from a script and 

were given in Swedish (for an example see Appendix B).  

Table 1 
Illustrating the four different stimuli with the statements followed, English translation 

 
Instruction (valence) Statement (valence, veracity) 
 
The participant ate a piece of 
dry crisp bread (negative) 

 
(1) I just ate a delicious ice cream (positive, false).  
(2) Instead of a delicious ice cream I just ate a piece 
of dry crisp bread (negative, true).  
 

 
The participant got a bag full 
of trash (negative) 

 
(3) I just won a scratch card in a lottery (positive, 
false).  
(4) Instead of winning a scratch card in a lottery I just 
got a bag full of trash (negative, true).  
 

 
The participant ate a 
delicious ice cream (positive) 

 
(5) I just ate a delicious ice cream (positive, true).  
(6) Instead of a delicious ice cream I just ate a piece 
of dry crisp bread (negative, false).  
 

 
The participant won a scratch 
card in a lottery (positive) 

 
(7) I just won a scratch card in a lottery (positive, 
true).  
(8) Instead of winning a scratch card in a lottery I just 
got a bag full of trash (negative, false).  
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The participants sat on a chair placed in front of a white wall during the whole 

procedure, with a video camera placed in front of them. The distance between the 

camera and the wall was 82 cm. In order to avoid confounding due to varying quality 

of the video recordings (see Figure 3), the settings were standardized and the 

recordings were all made during the same time period in the day (between 10-12 

o’clock) and had the same light settings. 

 

Figure 3. The layout of the videos. 

Secondly, eight Swedish action verbs were used, which were positive or 

negative. The four positive verbs (i.e., att le, att skratta, att flina, att fnissa, the English 

translations are, to smile, to laugh, to grin, to giggle) and the four negative verbs (i.e., 

att se missnöjd ut, att gråta, att gnälla, att lipa, the English translations are, to frown, 

to cry, to whine, to snivel) involved facial expressions related to smiling and 

frowning, respectively. The action verbs were used in order to induce participants into 

a desired emotional state before viewing the video recordings. Six of the action verbs 

were the same as those used by Foroni and Semin (2008), and an additional two 

action verbs were included from a study conducted by Alm (2011).  

Further, as mentioned previously, in order to construct the independent 

variable congruence the valence of the action verbs was matched to the eight 

statements told in the video recordings, which were positive or negative, and true or 
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false. The valence of the verbs and the different statements was matched in the same 

way as was done in the study conducted by Alm (2011).  

The balancing of verbs and statements, as is illustrated in Figure 2, was done 

in order to have an equal amount of congruent scenarios (i.e., positive verb/positive 

statement, and negative verb/negative statement) and incongruent scenarios (i.e., 

positive verb/negative statement, and negative verb/positive statement), but also in 

order to have an equal number of true and false statements within each of the four 

types of congruence scenarios (i.e., one true and one false for each of the four types). 

In order to avoid that the same verb (e.g., to laugh) always would precede the same 

statement in the stimuli material, the verbs were randomized for each participant.  

Lastly, the embodied/nonembodied manipulation consisted of four instructions 

and eight statements. In the embodied condition, participants were given four 

instructions (see Table 1), and after each instruction, they read two statements into a 

video camera as if they were communicating with someone else through a webcam 

(see Table 1). This procedure was the same as for the stimuli participants. 

Those in the nonembodied condition were instructed to perform four other 

tasks and read eight other statements into a webcam, which contrary to the embodied 

condition, were neutral and unrelated to the stimulus material. (e.g., participants were 

instructed to move a pencil, and then to read ‘I have just moved a glass’ and ‘ Instead 

of a glass I have just moved a pencil’) (see Appendix C). The purpose of the 

embodied condition was to facilitate and modulate response times. Compared to the 

nonembodied condition, participants in the embodied condition were given the same 

experience as the stimuli participants that were hypothesized to result in faster 

response times. 
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Procedure 

Two pilot studies, one for each condition (i.e, embodied and nonembodied), 

were conducted before starting the data collection in order to test the quality of the 

material used in the study, involving, for example, the instructions, the 

understandability, the quality of the videos and the headphones. During the pilot study 

no problems were encountered, and the data from the pilot studies were therefore 

included in the data analysis. 

All participants (including stimuli participants) were told a cover story about 

the aim of the study. The cover story was used in order to avoid influence of demand 

characteristics. The participants were told that the study was an investigation about 

online interaction and that the results hopefully would contribute to our understanding 

of human social interaction, and how we interpret each other through webcams. 

Nothing about lie detection was mentioned.  

Further, participants were not informed prior to their participation that they 

would be divided into two different groups. The participants were provided with this 

knowledge, together with the true aim of the research project, during the debriefing 

directly after their participation.  

Each session consisted of two parts. All instructions were read from a script 

and were given in Swedish. A brief description of the whole procedure was given at 

the beginning of the session, and detailed descriptions were presented before each 

part. This was done in order to ensure that participants focused on each task. 

In the first part, those in the embodied condition conducted the same 

procedure as the stimulus participants had done, that is, they did perform the same 

instructions and read the same statements (see Table 1), while those in the 
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nonembodied condition performed four other tasks and read eight other statements 

that were neutral and unrelated to the stimulus material (see Appendix C).  

The second part consisted of sixty-four sequences that were presented via a 

dynamic web page, which had been constructed by using HTML5 and JavaScript, on 

a laptop with an eleven-inch screen. The distance between the screen and the 

participants was between 40-50 cm. Participants wore headphones and did not interact 

with the experimenter during the second part of the study. The second part was 

carried out in the same way for both the embodied and the nonembodied condition. 

Each sequence consisted of a fixation cross, an action verb, a video, a judgment and a 

confidence rating (see Figure 3).  

More specifically, each sequence began with a black fixation cross in order to 

ensure that the participants had their attention directed at the spot where the action 

verb would appear. The black fixation cross was presented on a white screen, and was 

followed by an action verb. The participants were instructed to first read the verbs 

quietly for themselves, and then, out loud, and to imagine that they were telling this 

action verb to someone else. They were asked to do the latter in order to ensure that 

they attended to the action verbs in order to induce the facial motor resonance. 

 Figure 3. Illustrates the structure of the sequence in the second part of the study.  
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After the presented action verb a blank screen appeared followed by a video 

recording (10x18 cm; 3-6.5 s; visual angle 14-11°). The participants were instructed 

to judge whether the statement presented on the video recording was either true or 

false by pressing preselected keys for both answers (i.e., key d & k). They were 

instructed to make this judgment as fast as they could. The response time were 

measured from the moment the video recording started.  

Further, in order to avoid a confounding in response time due to hand 

preference, the preselected keys were counterbalanced; the key for true for half of the 

participants was pressed with their left hand (i.e., key d), and for the other half of the 

participants was pressed with their right hand (i.e., key k). This was also 

counterbalanced within each hand preference group (i.e., left and right).  

Following the response (i.e., true or false), participants were instructed to 

provide a confidence rating, where they had to evaluate how confident they were 

about the response they had just made. This was done according to a Likert scale, 

ranging from 1 to 6 (not confident at all to very confident). Each participant’s 

response time, information about whether they had made an accurate judgment and 

their confidence rating were measured and stored on the web page where these 

sequences were presented. This information was not displayed during the participants’ 

participation, but was only available to the experimenter after each session. The order 

in which the sequences appeared was randomized for each participant, and the 

participants were given no feedback about their performance. 

Fifteen participants reported that they were casually acquainted with one or 

more of the stimuli participants, but only five reported higher than casual 

acquaintance for one or more of the stimuli participants. Only one of these five was in 
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the nonembodied condition. Nine of the fifteen participants were in the embodied 

condition and six were in the nonembodied condition.  

The possibility that being familiar with the stimuli participants could have an 

effect on their performance or influence the results has not been controlled for in the 

analyses. 

Detection Theory and d-Prime 

 In the analysis of the data, it is desirable to measure performance and the 

participants’ ability to recognize true statements as true or false statements as false 

(i.e., their sensitivity). A general psychophysiological approach that can be used in 

measuring performance is signal detection theory (Macmillan & Creelman, 2005), 

and this will be the basis in the analysis of the nominal data that will be obtained (e.g., 

related to the answer to whether a statement is true or false). 

Sensitivity is a measure of discriminability, which is untainted by response 

bias (see further Macmillan & Creelman, 2005). Low sensitivity refers to a poor 

ability to discriminate, while high sensitivity refers to a good ability to discriminate 

(Macmillan & Creelman, 2005).  

The sensitivity measure that is most widely used in detection theory is d-prime 

(d') (Macmillan & Creelman, 2005), which is what will be used here. The estimate of 

d' is calculated by the formula d'=z(H)-z(F) and has the properties of a scale variable. 

For trials involving true statements, the hit rate (H) (e.g., when a participant responds 

true when the statement is true) and false alarm rate (F) (e.g., when a participant 

responds true when the statement is false) is calculated by dividing the amount of hits 

(or false alarms) with the total amount of judgments made. These are then converted 

into a z-score by a z-transformation, and then subtracted (Macmillan & Creelman, 

2005).  
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This sensitivity measure is an unbiased measure, unlike using a simple 

percentage where only the correct responses are used and where false alarms are 

disregarded. This makes possible the analysis to see whether participants in fact are 

more sensitive in detecting true statements as true, or false statements as false. This 

will provide a sound statistical basis for the analysis of whether participants reliably 

detect the micro- facial expressions (i.e., the signal) and whether the micro-facial 

expressions convey information contradictory to the macro-facial expressions and the 

message.  

A participant that is perfectly sensitive would have F=0 and H=1.  So, if one 

has H=.99 and F=.01, the estimated d' =4.65, which many experimenters consider as 

an effective ceiling (Macmillan & Creelman, 2005). Furthermore, an estimated d' of 0 

indicates that participants discriminate at chance level (see further Macmillan & 

Creelman, 2005).  

Additionally, the d' as a parameter must be nonnegative but can despite of this 

have any negative, positive or zero value (Elrod, 2012). Like a large positive value, a 

large negative value would suggest that participants show sensitivity in detecting the 

signal, however, in the latter, in a way that result in incorrect responses (Elrod, 2012).  

Macmillan and Creelman (2005) do not discuss the interpretation of negative 

values, but according to Elrod (2012), large negative values could be the result of, for 

example, a misunderstanding about which key corresponded to the different 

responses, or participants deliberately providing the wrong answer. 

Moreover, a d'-analysis has also been used in measuring meta-cognitive 

sensitivity (see further Maniscalco & Lau, 2012). A d'-analysis will be used in 

evaluating the participants’ reported confidence judgments, enabling an analysis of 

reported confidence in relation to their accurate judgments. 
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Results 

After collecting the data from all participants the data were converted into 

appropriate formats that could be imported to SPSS (version 19). These were also 

sorted accordingly to the separate analysis for each of the dependent variables and the 

relevant combinations of independent variables. Each participant contributed sixty-

four judgments, sixty-four confidence ratings, and sixty-four response time measures 

generating a data set of 9,216 measures. The analysis of the results will be presented 

below, in the following order: accuracy, confidence rating, and response time. 

In order to analyze accuracy every participant contributed a d'-value for each 

scenario (i.e., for the congruent positive, the congruent negative, the incongruent 

positive & the incongruent negative statement) and these d'-values were used in order 

to calculate the d'-value for the different levels of congruence (i.e., congruent & 

incongruent). Participants’ sensitivity in detecting true and false statements was 

analyzed separately.  

Further, in order to analyze the confidence ratings, analyses of confidence 

means and d' was performed. Participants’ sensitivity in detecting true (i.e., when 

pressing the truth key) and false (i.e., when pressing the false key) statements was 

analyzed separately. The confidence ratings were divided into three groups, where 

reports of confidence rating 1 and 2, 3 and 4, 5 and 6 were displayed separately. 

Every participant contributed with one d'-value for each confidence group for the 

congruent and incongruent scenarios.  

Lastly, in order to analyze response time each participant contributed with a 

response time mean for each scenario when making an accurate judgment. In order to 

avoid distorting the results of the dependent variable response time, extreme values, 

together with ten separate values that were distorted due to, for example, questions 
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during the response time measure, were excluded from the analysis. Moreover, one 

female participant, in the embodied condition, was excluded from the analysis of 

response time, due to an extensive amount of extreme values.     

These analyses constitute the basis for determining whether embodiment, in 

terms of facial mimicry and emotional congruence, can influence our ability to detect 

deception.  

Accuracy 

In Table 2 the frequency of accurate judgments made are displayed. In general 

participants seem to be better at recognizing true statements as true, than false 

statements as false. However, when comparing the amount of accurate and inaccurate 

judgments, there seems to be a truth bias. Participants seem to press the truth key to a 

greater extent than the false key. This suggests that the indication of being better at 

recognizing true statements as true may be the result of a response bias.  

Table 2 
Total frequencies of accurate judgments (inaccurate judgments) as a function of 
condition, veracity and congruence 
 
  Congruence 
Condition Veracity Congruent Incongruent 
Embodied 
 

 
True 

 
212 (172) 

 
220 (164) 

 False 170 (214) 185 (199) 
Nonembodied 
 

 
True 

 
201 (183) 

 
175 (209) 

 False 159 (225) 197 (187) 
 

On the other hand, a reverse pattern can be seen for judgments made in the 

incongruent scenario, but only for participants in the nonembodied condition. In order 

to see whether these patterns are the result of response biases or are the result of 

participants’ sensitivity in detecting true and false statements their obtained d' were 

analyzed. 
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d' analysis related to true statements. In Table 3 (a) the d'-means for when 

participants responded by pressing the truth key for all scenarios are displayed, and it 

is important to point out how low the obtained d'-means are. Participants did not 

perform better than what could be expected by chance in detecting deception for true 

statements. This could be concluded after conducting one-sample t-tests, showing that 

no means significantly differed from 0. Moreover, a 2x2x2 (congruence x condition x 

gender) mixed repeated measure ANOVA was conducted for when the participants 

pressed the truth key in all scenarios and the analysis showed no significant 

interaction effects, and no significant main effects, all ps>.10. 

Table 3 

The d' (SD) values for judgments where participants responded with pressing the 
truth key in each scenario (a) and the false key in each scenario (b) 
 
  Congruence 
Response Condition Congruent Incongruent 
a) Truth key  

Embodied 
 

-0.01 (0.38) 
 

0.14 (0.36) 
 Nonembodied -0.03 (0.38) -0.09 (0.49) 
b) False key  

Embodied 
 

-0.01 (0.38) 
 

0.14 (0.36) 
 Nonembodied -0.03 (0.38) -0.09 (0.49) 

 

However, a marginal interaction effect of congruence and gender, 

F(1,44)=3.59, p=.065 could be observed. The marginal interaction effect showed that 

the effect of gender seemed to differ depending on the level of congruence. Thus, in 

the congruent scenario the males obtained a positive d' (=0.06) and the females 

obtained a negative d' (d'=-0.08), while females in the incongruent obtained a positive 

d'  (=0.10) and the males obtained a negative d' (=-0.08).  

d' analysis related to false statements. In Table 3 (b) the d'-values for when 

participants responded by pressing the false key for all scenarios are displayed. As 

could be seen in Table 2, the participants in the nonembodied condition seemed to be 
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better at recognizing false statements as false in the incongruent scenario, when 

compared to the other scenario and condition. As can be seen in Table 3, the obtained 

d'-values for when participants pressed the false key, are the same as when 

participants pressed the truth key. This will further be elaborated on in the discussion.  

A 2x2x2 (congruence x condition x gender) mixed repeated measure ANOVA 

was conducted for when the participants pressed the false key in all scenarios. No 

significant interaction effects and no significant main effects, but a marginally 

significant interaction effect of congruence and gender, F(1,44)=3.59, p=.065. 

Similarly, the one-sample t-tests did not show any significant result.  

Confidence ratings 

Analysis of the confidence ratings.  The mean confidence scores for when 

participants made an accurate judgment according to condition, veracity and 

congruence are presented in Table 4. Overall, higher confidence ratings seem to be 

made by participants in the nonembodied condition, when compared to the embodied 

condition. Higher confidence ratings seem to be made in the congruent scenario, 

when compared to the incongruent scenario, even if the differences are small. 

Table 4 
Confidence means (SD) for when participants made an accurate judgment 
 
  Congruence 
Condition Veracity Congruent Incongruent 
Embodied 
 

 
True 

 
4.20 (0.74) 

 
3.97 (0.96) 

 False  3.94 (0.94) 3.72 (1.14) 
Nonembodied 
 

 
True 

 
4.29 (0.80) 

 
4.06 (1.12) 

 False 4.06 (0.82) 4.23 (0.91) 
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A 2x2x2x2 (congruence x veracity x condition x gender) mixed repeated 

measure ANOVA was conducted. The results only showed a marginally significant 

main effect of congruence, F(1,44)=3.93, p=.054, all other ps>.10. The marginally 

significant main effect of congruence shows that participants tend to report higher 

confidence when making an accurate judgment in the congruent scenario (M=4.12), 

than when making an accurate judgment in the incongruent ones (M=4.01). 

Moreover, when looking at whether there is a correlation between sensitivity  

(i.e., d') and confidence ratings, no significant correlations were found, neither 

between sensitivity for true statements and confidence means for congruent scenarios, 

r=-.02, ns, or incongruent scenarios, r=-.16, ns, nor between sensitivity for false 

statements and confidence means for congruent scenarios, r=.07, ns, or incongruent 

scenarios, r=-.09, ns. This indicates that confidence do not seem to be an indicator of 

accuracy.  

d' analysis related to true statements. In general, as can be observed in 

Table 5 (a), participants more often reported a higher confidence rating for a hit. 

However, this pattern of reporting a higher confidence more often when making an 

accurate judgment is similar for the cases where participants believe the stimulus 

participant are telling the truth, when in fact he/she are telling a lie; that is, when 

participants are making inaccurate judgments.  

If participants had shown a reverse pattern for false alarms, and more often 

reported a low confidence rating when making inaccurate judgments, that could have 

indicated that participants in fact had some sensitivity in recognizing true statements 

as true and false statements as false, in terms of their meta-cognitive evaluation of 

their performance. The absence of this reverse pattern suggests that participants’ 

performance cannot be predicted from their confidence ratings. Thus, participants in 
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general tend to more often report a higher confidence when making a judgment, 

regardless of whether they in fact have made an accurate judgment or not. In general, 

they seem to overestimate their ability to make accurate judgments. 

Table 5  

The frequencies of the different confidence ratings as a function of response key 
 
  Congruence 

 Congruent Incongruent 
Confidence group 1-2 3-4 5-6 1-2 3-4 5-6 

 
(a) Response: Truth key 
 

      

Embodied        
 True  23 88 101 34 94 92 
 False  22 96 96 27 86 86 
        
Nonembodied        
 True 20 79 102 28 74 73 
 False 24 88 94 28 72 87 
 
(b) Response: False key 
 

      

Embodied        
 True  33 63 76 38 59 67 
 False  29 67 74 35 75 75 
        
Nonembodied        
 True 26 62 95 32 80 97 
 False 22 89 67 27 68 102 

 

Moreover, when comparing Table 5 (a) with Table 6 (a), where d'-means are 

displayed for when participants responded by pressing the truth key, the only 

participants that tend to show some sensitivity are the participants in the embodied 

condition when making a judgment in the incongruent scenario, confidence group 3-4 

(d'=0.11).  

 

 

 



THE INFLUENCE OF EMOTIONAL CONGRUENCE IN DETECTING LIES 

  

41 

Table 6 
Mean d' as a function of confidence group, response key, condition, and congruence 
 
  Congruence 

 Congruent Incongruent 
Confidence group 1-2 3-4 5-6 1-2 3-4 5-6 

 
(a) Response: Truth key 
 

      

Embodied  -0.02 -0.09 0.03 0.04 0.11 0.02 
Nonembodied  0.04 -0.14 0.04 -0.01 0.06 -0.08 
 
(b) Response: False key 
 

      

Embodied  -0.04 0.04 -0.04 -0.07 0.19 0.07 
Nonembodied  0.01 0.18 -0.24 -0.07 -0.09 0.03 
        

 

However, participants’ meta-cognitive sensitivity does not predict accuracy in 

detecting deception when judging true statements. This could be concluded after 

conducting one-sample t-tests, showing that no d' differed significantly from 0. 

Further, a 2x3x2x2 (congruence x confidence group x condition x gender) mixed 

repeated measure ANOVA, related to d' in Table 6 (a), was conducted, and the results 

showed no significant interaction effects, and no significant main effects, all ps>.10. 

A marginal interaction effect of confidence group, condition and gender could be 

observed, F(2,88)=2.60, p=0.08.  

d' analysis related to false statements. A similar response pattern as was 

observed in Table 5 (a) seems to also be observed in Table 5 (b). Thus, in general, 

participants report a higher confidence rating for a hit. This pattern again seems to be 

present also for false alarms, that is, when they believe the stimulus participant is 

telling a lie, when in fact he/she are telling the truth. 

Moreover, when comparing Table 5 (b) with Table 6 (b), where d' are 

displayed for when participants responded by pressing the false key, the participants 

in the embodied condition tended to show some sensitivity when making a judgment 
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in the incongruent scenario, confidence group 3-4 (d'=0.19). On the other hand, the 

participants in the nonembodied condition showed some sensitivity when making a 

judgment in the congruent scenario, confidence group 3-4 (d'=0.18).  

A 2x3x2x2 (congruence x confidence group x condition x gender) mixed 

repeated measure ANOVA was conducted, related to d' displayed in Table 6 (b). The 

results showed no significant interaction effects, all ps>.10, and one significant main 

effect of confidence group, F(2,88)=3.34, p=.040. After conducting paired t-tests, the 

significant main effect of confidence group shows that the participants are sensitive in 

their meta-cognitive evaluation of their judgments when detecting false statements as 

false in the confidence group 3-4 (d'=0.07), when compared with the confidence 

group 1-2 (d'=-0.04), t(47)=-2.54, p=.02, and with the confidence group 5-6 (d'=-

0.04), t(47)=2.33, p=.02. However, because of the uncertainty of how to interpret 

negative estimates of d' this will instead be elaborated on in the discussion. 

The results from both of these mixed repeated measure ANOVA analyses, 

suggest that there are differences between true and false statements related to our 

meta-cognitive evaluation of our judgments. This will further be elaborated on in the 

discussion. 

Response times 

The response time means for when participants made an accurate judgment is 

displayed in Table 7. It took participants around 6 seconds to respond on whether they 

believe that the statement told where true or false. In general, participants seem to 

show faster response times in the incongruent scenario, and especially when making 

an accurate judgment related to true statements.  
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Table 7 
Response time means, in milliseconds, (SD) for making an accurate judgment as a 
function of condition, veracity and congruence 
 
  Congruence 
Condition Veracity Congruent Incongruent 
Embodied 
 

 
True 

 
6502 (1478) 

 
6235 (1628) 

 False 6724 (1732) 6426 (1617) 
Nonembodied 
 

 
True 

 
6264 (1381) 

 
5782 (1592) 

 False 6223 (1459) 6026 (1379) 
 

Further, there seem to be a difference in response time depending on whether 

a participant is in the embodied or the nonembodied condition. Participants seem in 

general to respond somewhat faster when making an accurate judgment in the 

nonembodied condition, than in the embodied condition. Further, in the nonembodied 

condition participants respond faster in the incongruent scenario on the true, when 

compared to the false, statements, while showing no such difference in the congruent 

scenario. On the other hand, participants in the embodied condition generally 

responded faster when making an accurate judgment on a true statement, regardless of 

congruence. 

A 2x2x2x2 (congruence x veracity x condition x gender) mixed repeated 

measure ANOVA was conducted. The results showed a significant interaction effect 

of congruence and gender, F(1,43)=7.31, p=.01. The significant interaction effect of 

congruence and gender shows that the effect of gender differs depending on the level 

of congruence. Thus, in congruent scenarios females (M=6298 ms) respond faster 

than males (M=6610 ms), while males in the incongruent scenarios (M=6009 ms) 

respond faster than females (M=6175 ms).  

Further, the results showed a significant main effect of congruence, 

F(1,43)=17.04, p=.0002. The significant main effect of congruence shows, in contrast 
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to the hypothesis, that participants respond faster when making an accurate judgment 

in the incongruent scenario (M=6084 ms) when compared with making an accurate 

judgment in the congruent scenario (M=6452 ms).  

Discussion 

The research hypothesis stated that emotional congruence between the 

emotional state of the receiver and the emotional valence of the message told should 

enable the receiver to make faster and influence accuracy when compared to the 

incongruent condition. Emotional congruence is further thought to affect confidence 

ratings. Moreover, the embodied condition was thought to strengthen embodiment, 

and thus, enable participants to perform better than the participants in the 

nonembodied condition. The hypothesis was provided with only partial support. 

Contrary to the hypothesis, the current study replicated the results found in 

previous studies regarding the ability to detect deception (Bond & DePaulo, 2006, 

2008). Thus, participants did not perform better than could be expected by chance. 

This was the case regardless of emotional congruence and whether participants were 

in the embodied or the nonembodied condition.  

Despite participants’ inability to detect deception, they reported marginally 

significantly higher confidence regarding their judgment when they made accurate 

judgments in the congruent scenarios, when compared to the incongruent ones (see 

Table 4). Participants were, in contradiction to the hypothesis and previous results 

(Havas et al., 2007; Niedenthal et al., 2001), significantly slower when they made 

these judgments in the emotionally congruent scenario, and instead faster in the 

incongruent scenario when they reported lower confidence in their judgments (see 

Table 7). Further, there were significant differences within the congruence scenarios 
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related to gender and response times, females were faster than males in the congruent 

scenario, while the reverse pattern was true in the incongruent scenario.  

Moreover, in line with previous research (DePaulo et al., 1997) no significant 

correlations between accuracy and confidence could be observed. Thus, confidence 

seems not to predict accuracy in detecting deception.  

Condition did not result in any significant differences in performance between 

the embodied and the nonembodied group, even though tendencies of different 

response patterns seemed to be present. The lack of significant differences suggests 

that the attempt to strengthen embodiment and familiarity did not have a significant 

impact on the embodied group’s performance when compared to the nonembodied 

group. 

As mentioned above in relation to confidence, the results showed that 

participants reported marginally significantly higher confidence ratings in the 

congruent scenario, when compared to the incongruent scenario, when they made 

accurate judgments, suggesting that congruence had an impact, not on their 

performance in detecting deception, but only on their meta-cognitive evaluations of 

their judgments. Despite that the mean difference in confidence ratings was quite 

small, but nevertheless significant, emotional congruence between one’s emotional 

state and the valence of a message told, seem to influence the receiver’s confidence in 

making an accurate judgment. In contrast to previously reported findings of 

differences in confidence in relation to gender (DePaulo et al., 1997), the present 

investigation found no such differences.  

Further, as could be observed in Table 5, participants in general reported 

higher confidence in making an accurate judgment, regardless of whether an accurate 

judgment were made or not. This suggests that one cannot rely on one’s confidence in 
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making an accurate judgment as an indication of the accuracy of one’s judgment; 

participants seem to be unable to accurately evaluate their judgments. 

Moreover, the significant main effect of confidence group when participants 

responded by pressing the false key, involved d' with negative values. This main 

effect of confidence group showed that the participants are sensitive in their meta-

cognitive evaluation of their judgments when detecting false statements as false in the 

confidence group 3-4, when compared with the confidence group 1-2 and confidence 

group 5-6 (see page 42).  

However, the presence of d' with negative values makes the interpretation of 

these significant differences problematic to interpret. As suggested by Elrod (2012), 

negative values could be a result of a misunderstanding regarding which key 

corresponds to the different responses. However, in this case this explanation seems 

unlikely, because participants responded on a Likert scale. On the other hand, a 

potential explanation could be that the small differences in d' (see Table 6) are the 

result of error variance. 

The main effect of confidence suggests that participants show more sensitivity 

in the detection of deception for false statements when they report a confidence rating 

of 3 or 4. However, this does not indicate that participants perform better than could 

be expected by chance, only that this observed d' significantly differs from the other 

obtained d'–values with negative value.  

Moreover, whether these results actually show that there are differences 

between sensitivity in one’s meta-cognitive evaluation of true and false statements 

should be investigated further in future research. 

Related to signal detection and the calculation of d' in Table 3, the separate 

analyses of accuracy for true and false statements resulted in the same d'-values. This 
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result seems intuitively to be questionable. Each participant contributed with one d'-

value for each scenario, thus, the amount of hits and false alarms for both true and 

false statements were the same, but reversed (i.e., the amount of hits when responding 

with pressing the truth key were the same as the amount of false alarms when 

responding with pressing the false key). This may be a reason why the same values 

were obtained. However, because of my limited knowledge and experience regarding 

signal detection this will not be further elaborated on. The conclusions made from 

these results should be taken with caution. There may be a potential difference in 

accuracy between judging true and false statements, which cannot be observed as a 

consequence of obtaining the same values for true and false statements. 

Furthermore, contrary to the hypothesis and previous results (Havas et al., 

2007; Niedenthal et al., 2001), participants responded faster when making an accurate 

judgment in the incongruent scenario, when compared to the congruent scenario. This 

influence has previously only been studied in isolation, when exposed to a stimulus 

with one emotional valence, either positive or negative. In the research design used 

here participants were exposed to, besides the valence of the message, the emotional 

expressions of the deceivers face, which is thought to consist of contradictory 

emotional information when lying.  

Further, because embodying others emotions is thought to be an automatic and 

unconscious mechanism, while interpreting semantic information seems to be a higher 

order mechanism relying on conscious efforts, participants may be affected by the 

emotional state of the deceiver first. Thus, if that emotional state is incongruent with 

the receiver’s emotional state (i.e., the micro-facial expressions), but congruent with 

the emotional valence of the message, that probably results in slower response times. 

This could potentially have affected the response times in this unexpected way. 
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Moreover, previous studies seem not to have taken gender into account in their 

analyses (Havas et al., 2007; Niedenthal et al., 2001), nor reported whether their 

sample of participants arrived at an equal distribution of gender, which could be a 

reason why the current result differ from those previously reported. The current study 

showed a significant difference within the congruence scenarios related to gender and 

response times, females were faster than males in the congruent scenario, while the 

reverse pattern was true in the incongruent scenario. The current result indicates that 

there may be differences between the simulation process between males and females 

in the processing of emotional information. However, because of the lack of 

theoretical support this conclusion should be taken as a tentative one and should be 

investigated in future research. 

There are potential problems with the research design. First, a potential 

problem regarding the construction of the stimulus material is related to the 

instructions used in the stimuli material and in the embodied condition (see Table 1). 

The experience of performing the instructions, for example, eating a of dry crisp 

bread, have not been evaluated regarding whether it elicits an emotional experience 

among the participants or to what extent, which needs to be accounted for in future 

research.  

Further, a related potential problem regarding the stimulus material is the lack 

of equipment needed in order to control whether micro-facial expressions were 

present in the stimuli material or not. If micro-facial expressions were lacking in most 

of the stimuli participants this could explain the results indicating that people do not 

perform better than chance in the detection of deception. This would also be 

preferable to control in future research.  
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Moreover, information about whether participants used facial clues, or any 

other clues in the detection of deception was not collected in the current study, or how 

participants’ strategies might correlate with accurate performance in the detection of 

deception. Whether strategy correlates with the participants performance needs to be 

investigated, and moreover, how their strategies influence their response times and 

confidence ratings. Simulations of emotional expressions are thought to be automatic 

and unconscious, and could influence confidence ratings and response times even if 

participants use other clues in deciding whether someone is lying or telling the truth. 

This needs to be investigated in future research.  

Further, when participants were asked in the debriefing session about how 

they experienced the action verbs, they generally reported that they did not experience 

that the action verbs actually had an influence on them, and did not understand the 

purpose of them in the research design. However, because emotional congruence was 

involved in both significant main- and interaction effects, the action verbs seem to 

have had an impact on participants, despite their unawareness of it.  

 The focus of the statistical analysis has been to compare means between 

groups for all judgments. However, the credibility of the stimuli participants, that is, 

the sender, may have an impact on participants’ judgments and confidence ratings. 

Many of the participants reported in the debriefing session that some of the stimuli 

participants were harder to interpret than others, and that they got the feeling that 

these persons were lying most of the time. They also suggested that some of the 

stimuli participants were easier to interpret and experienced that they were able to tell 

the difference between truth and lies among these stimuli participants. Whether this 

would have an effect on the results has not been accounted for, and neither for 
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whether participants’ familiarity with the stimuli participants had an effect on their 

performance. This aspect would be interesting to account for in future research. 

Emotion simulation of the message (Havas et al., 2007) and emotional 

congruence, between the receiver’s emotional state and the valence of the message 

told, seems not to be of help for the participants in detecting the incongruence 

between the sender’s micro- and macro-facial expressions when the sender is telling a 

lie. However, emotional congruence between the receiver’s emotional state and the 

valence of the message told seems to result in higher confidence in ones’ judgments. 

A potential next step would be to investigate how the simulation of facial 

expressions (Niedenthal et al., 2001; Oberman et al., 2007) and emotional leakage  

(Ekman & Friesen, 1969; Porter et al., 2012; Warren et al., 2009) can influence the 

ability to detect deception and the evaluation of the truthfulness of the message. That 

is, how emotional congruence between the receiver and the sender’s emotional state 

influence accuracy, response times and one’s confidence ratings. Moreover, gender 

and the valence of the message would preferably be taken into consideration.  

The sender’s true emotional state is thought to be conveyed by the micro-

facial expressions, which would be induced by the instructions. For example, the 

instruction to eat a piece of dry crisp bread is thought to be a negative experience and 

to result in a negative feeling corresponding to the micro-facial expressions, that is, 

the genuine emotional state of the sender. Hence, the emotional congruence of interest 

would be between the sender’s micro-facial expressions and the receiver’s emotional 

state, in order to investigate whether this type of emotional congruence could 

influence, or improve, the ability to detect deception.  

Additionally, it would be interesting to investigate whether positive or 

negative congruence would have different influences on accuracy, confidence 
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judgments and response times. Previous studies (Porter et al., 2012) have found that 

participants seemed to be better at detecting whether an emotion is genuine or not 

when it was positive. Whether the valence of emotional congruence could affect one’s 

ability to detect deception would preferably be accounted for in future studies. 

Moreover, the difference in ones’ meta-cognitive sensitivity related to true and false 

statements needs preferably to be further elaborated on in future research.  

In future research it would be interesting to control the manipulation of the 

emotional state of the receiver. Similarly as done by Havas et al. (2007), the 

participants’ emotional expressions could be manipulated by using a pen, to produce a 

smile, a frown, and further, to block the possibility to mimic facial expressions. The 

pen manipulation could be used, instead of the action verbs, in order to investigate 

whether the facial expression interferes or affects the ability to detect deception. 

Preferably a between groups design could be used. It would further be crucial to 

control for the presence of micro-facial expressions in the stimulus material.  

Further, researchers have suggested that there is a link between emotional 

empathy, facial feedback and facial muscle activity, which could explain individual 

differences in the effects of facial feedback (Andréasson & Dimberg, 2008). It has 

been proposed that being able to emotionally react to and being able to experience 

another persons’ emotional experience is an important aspect of emotional empathy 

(Andréasson and Dimberg, 2008). Thus, this link may potentially explain differences 

in the ability to detect deception as well.  

By manipulating participants’ facial expressions in order to induce sulky and 

happy expressions they could observe an effect on funniness ratings on humorous 

video clips (Andréasson & Dimberg, 2008). Andréasson and Dimberg (2008) found 

that people with high emotional empathy and people with low emotional empathy 
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differ in sensitivity to facial feedback. People with high emotional empathy seem to 

be more sensitive to facial feedback, than those with low emotional empathy. 

Moreover, people with low emotional empathy rated funniness in a contradictory way 

than what would be expected by the facial feedback hypothesis, and reacted more 

positively in the sulky, when compared to in the happy condition (Andréasson & 

Dimberg, 2008).  

Consequently, the effect of emotional empathy on the ability to detect 

deception could be investigated in future research, and whether dividing participants 

into different groups depending on the level of emotional empathy results in a 

difference of performance in detecting deception. 

Conclusion 

Apart from that emotional congruence between the receiver’s emotional state 

and the message told did not seem to affect, or improve, the ability to detect deception 

it did show to have an influence on both confidence ratings and response times. The 

results further seem to show that reporting that you are confident in making an 

accurate judgment do not predict accuracy. This research design could be used in 

future studies when investigating the effectiveness of using facial expressions in form 

of emotional leakage as a clue in order to detect deception, and to further investigate 

the influence of different kinds of emotional congruence (e.g., between the emotional 

state of the sender, the receiver and the valence of the message) and its influence on 

the interpretation of emotional information. Moreover, other potential aspects, such as 

emotional empathy, that might influence the ability to use facial feedback as a source 

of emotional and social information in detecting deception could be applied in this 

design in future research. 

 



THE INFLUENCE OF EMOTIONAL CONGRUENCE IN DETECTING LIES 

  

53 

References 

Adolphs, R. (2006). How do we know the minds of others? Domain-specificity, 

simulation, and enactive social cognition. Brain research, 1079, 25-35. 

doi:10.1016/j.brainres.2005.12.127 

Alm, A. (2011). Förmågan att spegla känslor, avslöja lögner och gradera säkerhet: 

finns det ett samband dem emellan? (Unplublished Bachelor’s thesis). School 

of Humanities and Informatics, University of Skövde, Sweden. (Retrieved 

from DiVA http://urn.kb.se/resolve?urn=urn:nbn:se:his:diva-5160) 

American Psychological Association. (2012). Ethical Principles of Psychologists and 

Code of Conduct. Retrieved from http://www.apa.org/ethics/code/index.aspx  

Anders, S., Heinzle, J., Weiskopf, N., Ethofer, T., & Haynes, J-D. (2011). Flow of 

affective information between communicating brains. NeuroImage, 54, 439-

446. doi:10.1016/j.neuroimage.2010.07.004 

Andréasson, P., & Dimberg, U. (2008). Emotional empathy and facial feedback. J 

Nonverbal Behav, 32, 215-224. doi: 10.1007/s10919-008-0052-z 

Barrett, L.F. (2006). Are emotions natural kinds? Perspectives on psychological 

science, 1(1), 28-58. doi:10.1111/j.1745-6916.2006.00003.x 

Barsalou, L.W. (2008). Grounded cognition. Annu. Rev. Psychol., 59, 617-645. 

doi:10.1146/annurev.psych.59.103006.093639 

Barsalou, L.W., Niedenthal, P., Barbey, A.K., & Ruppert, J.A. (2003). Social 

embodiment. The Psychology of Learning and Motivation, 43, 43-92. 

doi:10.1016/S0079-7421(3)01011-9 

Bond, C.F., & DePaulo, B.M. (2006). Accuracy of deception judgments. Personality 

and Social Psychology Review, 1(4), 214-234. 

doi:10.1207/s15327957pspr1003_2 



THE INFLUENCE OF EMOTIONAL CONGRUENCE IN DETECTING LIES 

  

54 

Bond, C.F., & DePaulo, B.M. (2008). Individual differences in judging deception: 

Accuracy and bias. Psychological Bulletin, 134(4), 477-492. 

doi:10.1037/0033-2909.134.4.477 

Cacioppo, J.T., Petty, R.E., Losch, M.E., & Kim, H.S. (1986). Electromyographic 

activity over facial muscle regions can differentiate the valence and intensity 

of affective reactions. Journal of Personality and Social Psychology, 50(2), 

260-268. doi:10.1037/0022-3515.50.2.260 

Carr, L., Icaboni, M., Dubeau, M-C., Mazziotta, J.C., & Lenzi, G.L. (2003). Neural 

mechanisms of empathy in humans: a relay from neural systems for imitation 

to limbic areas. PNAS, 100(9), 5497-5502. doi:10.1073/pnas.0935845100 

Davis, J.I., & Senghas, A., & Ochsner, K.N. (2009). How does facial feedback 

modulate emotional experience? Journal of Research in Personality, 43, 822-

829. doi:10.1016/j.jrp.2009.06.005 

DePaulo, B.M., Charlton, K., Cooper, H., Lindsay, J.J., & Muhlenbruck, L. (1997). 

The accuracy-confidence correlation in the detection of deception. Personality 

and Social Psychology Review, 10(3), 346-357. 

doi:10.1207/s15327957pspr0104_5 

DePaulo, B.M., Lindsay, J.J., Malone, B.E.,Muhlnbruck, L., Charlton, K., & Cooper, 

H. (2003). Cues to deception. Psychological Bulletin, 129(1), 74-118. 

doi:10.1037//003-2909.129.1.74 

Dimberg, U. (1982). Facial reactions to facial expressions. Psychophysiology, 19(6), 

643-647. doi:10.1111/j.1469-8986.1982.tb02516.x 

Dimberg, U., Thunberg, M., & Elmehed, K. (2000). Unconscious facial reactions to 

emotional facial expressions. Psychological Science , 11 (1), 86-89. 

doi:10.1111/1467-9280.00221 



THE INFLUENCE OF EMOTIONAL CONGRUENCE IN DETECTING LIES 

  

55 

Ekman, P. (1997). Lying and deception. In Stein, N.L., Ornstein, P.A., Tversky, B., & 

Brainerd, C. (Eds.), Memory for everyday and emotional events. (pp. 333-347). 

Hillsdale, NJ: Lawrence Erlbaum Associates. Retrieved from 

http://www.paulekman.com/wp-content/uploads/2009/02/Lying-And-

Deception.pdf  

Ekman, P., & Friesen, W.V. (1969). Nonverbal leakage and clues to deception. 

Psychiatry, 32(1), 88-105. 

Ekman, P. (2003). Darwin, deception, and facial expression. Ann. N.Y. Acad. Sci., 

1000, 205-221. doi:10.1196/annals.1280.010  

Ekman, P. (1999). Basic emotions. In Dalgleish, T., & Power, M. (Eds.), Handbook of 

cognition and emotion. (pp. 45-60). England, SXW: John Wiley & Sons Ltd. 

Retrieved from http://www.paulekman.com/wp-

content/uploads/2009/02/Basic-Emotions.pdf 

Ekman, P., Friesen, W.V., & Ancoli, S. (1980). Facial signs of emotional experience. 

Journal of Personality and Social Psychology, 39(6), 1125-1134. 

doi:10.1037/h0077722 

Elrod, R. D. (2012). Auditory Signal Detection (One-Day Experiment) Laboratory 

Module, Cornell University. Retrieved from: 

http://www.csic.cornell.edu/201/signal_detection/#parameter-estimates  

Foroni, F., & Semin, G.R. (2009). Language that puts you in touch with your bodily 

feelings. Psychological Science, 20(8), 974-980. doi:10.1111/j.1467-

9280.2009.02400.x 

Gallese, V. (2003a). The manifold nature of interpersonal relations: The quest for a 

common mechanism. The Royal Society, 358, 517-528. 

doi:10.1098/rstb.2002.1234 



THE INFLUENCE OF EMOTIONAL CONGRUENCE IN DETECTING LIES 

  

56 

Gallese, V. (2003b). The roots of empathy: The shared manifold hypothesis and the 

neural basis of intersubjectivity. Psychopathology, 36, 171-180. 

doi:10.1159/000072786 

Gallese, V, Keyers, C., & Rizzolatti, G. (2004). A unifying view of the basis of social 

cognition. Trends in Cognitive Sciences, 8(9), 396-403. 

doi:10.1016/j.tics.2004.07.002 

Havas, D.A., Glenberg, A.M., & Rinck, M. (2007). Emotion simulation during 

language comprehension. Psychonomic Bulleting & Review, 14(3), 436-441. 

doi:10.3758/BF03194085 

Jacob, P., & Jeannerod, M. (2005). The motor theory of social cognition: A critique. 

Trends in Cognitive Science, 9(1), 21-25. doi:10.1016/j.tics.2004.11.003 

Keltner, D., & Ekman, P. (2000). Facial expressions of emotion. In M. Lewis & J. 

Haviland Jones. (Eds.), Handbook of emotions (pp. 236-249). Retrieved from 

http://www.paulekman.com/wp-content/uploads/2009/02/Facial-Expression-

Of-Emotion1.pdf 

Levenson, R.W. (2003). Blood, sweat, and fears: The autonomic architecture of 

emotion. Ann. N.Y. Acad. Sci., 1000, 348-366. doi: 10.1196/annals.1280.016 

Lewis, M. (2011). Inside and outside: The relation between emotional states and 

expressions. Emotion Review, 3(2), 189-196. doi:10.1177/1754073910387947 

Macmillan, N.A., & Creelman, C.D. (2005). Detection Theory: A User’s Guide. New 

York, NY: Lawrence Erlbaum Associates, Inc. 

Maniscalco, B., & Lau, H. (2012). A signal detection approach for estimating 

metacognitive sensitivity from confidence ratings. Consciousness and 

Cognition, 21(1), 422-430. doi:10.1016/j.concog.2011.09.021 



THE INFLUENCE OF EMOTIONAL CONGRUENCE IN DETECTING LIES 

  

57 

Niedenthal, P.M., Barsalou, L.W., Ric, F., & Krauth-Gruber, S. (2005). Embodiment 

in the acquisition and use of emotional knowledge. In L.F. Barrett, P.N. 

Niedenthal & P. Winkielman. (Eds.), Emotion and consciousness (pp. 21-50). 

Cambridge, MA: The Guildford Press.  

Niedenthal, P.M., Brauer, M., Halberstadt, J.B., Innes-Ker, Å. (2001). When did her 

smile drop? Facial mimicry and the influence of emotional state on the 

detection of change in emotional expression. Cognition and Emotion, 15(6), 

853-864. doi:10.1080/02699930143000194 

Niedenthal, P.M., Barsalou, L.W., Winkielman, P., Krauth-Gruber, S., & Ric, F. 

(2005). Embodiment of attitudes, social perception, and emotion. Personality 

and Social Psychology Review, 9(3), 184-211. 

doi:10.1207/S15327957pspr0903_1 

Niedenthal, P.M., Winkielman, P., Mondillon, L., & Vermeulen, N. (2009). 

Embodiment of emotion concepts. Journal of Personality and Social 

Psychology, 96(6), 1120-1136. doi:10.1037/a0015574 

Niedenthal, P. (2007). Embodying emotion. Science, 316, 1002-1005. 

doi:10.1126/science.1136930 

Oberman, L.M., Winkielman, P., & Ramachandran, S.V. (2007). Face to face: 

Blocking facial mimicry can selectively impair recognition of emotional 

expressions. Social Neuroscience, 2(3-4), 167-178. 

doi:10.1080/17470910701391943 

Porter, S., ten Brinke, L., & Wallace, B. (2012). Secrets and lies: Involuntary leakage 

in deceptive facial expressions as a function of emotional intensity. J 

Nonverbal Behav, 36, 23-37. doi:10.1007/s10919-011-0120-7 



THE INFLUENCE OF EMOTIONAL CONGRUENCE IN DETECTING LIES 

  

58 

Strack, F., Martin, L.L., & Stepper, S. (1988). Inhibiting and facilitating conditions of 

the human smile: A nonobtrusive test of the facial feedback hypothesis. 

Journal of Personality and Social Psychology, 54(5), 768-778. 

doi:10.1037//0022-3514.54.5.768 

Warren, G., Schertler E., & Bull, P. (2009). Detecting deception from emotional and 

unemotional cues. J Nonverbal Behav, 33, 59-69. doi:10.1007/s10919-008-

0057-7 

Wicker, B., Keyers, C., Plailly, J., Royet, J-P., Gallese, V., & Rizzolatti, G. (2003). 

Both of us disgusted in my insula: The common neural basis of seeing and 

feeling disgust. Neuron, 40, 655-664. doi:10.1016/S0896-627(03)00679-2 

Yeung, N., & Summerfield, C. (2012). Metacognition in human decision-making: 

confidence and error monitoring. Phil. Trans. R Soc. B, 367, 1310-1321. 

doi:10.1098/rstb.2011.0416 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



THE INFLUENCE OF EMOTIONAL CONGRUENCE IN DETECTING LIES 

  

59 

Appendix A 

Informed Consent for Participants in the Embodied Condition 

 
Bakgrund och syfte 
Syftet med studien är att undersöka människans förmåga till nätbaserat samspel, och 
resultatet från studien kommer att bidra med kunskap om hur människan samspelar 
och tolkar andra via webbkamera. Deltagandet kräver inga förberedelser utan enbart 
deltagande vid ett försökstillfälle (30-45 minuter/person). 
 
Upplägg 
Studien kommer att bestå av två delar. I den första delen kommer försöksdeltagren 
utsättas för fyra olika stimuli (ex. äta/höra något eller liknande), och kommer därefter 
att efter varje stimulus läsa upp två olika påståenden i en webbkamera. I den andra 
delen kommer försöksdeltagaren att få läsa ett verb som indikerar handlingar i en 
webbkamera (ex. att gråta), därefter få se en person läsa upp ett påstående och 
bedöma om detta påstående är sant eller inte (bedömningen kommer att göras via 
knapptryckning), därefter ska försöksdeltagaren bedöma hur säker denna är på att 
dennes bedömning är korrekt på en skala mellan 1-6 (där 1 står för inte alls säker och 
6 står för helt säker).  
 
Under del två kommer ett datorprogram att lagra försöksdeltagarens svar samt 
svarstid. Försöksdeltagarens svarstid och hur korrekt denne svarar är av vikt i studien, 
inkorrekta svar eller svarstid får inga konsekvenser för försöksdeltagaren. 
 
Risker med deltagandet 
Då inkorrekta svar samt svarstid inte får några konsekvenser för försöksdeltagaren har 
försöksledaren gjort bedömningen att det inte finns några risker relaterat till 
deltagandet i studien. Del två i studie kan uppnå en stressnivå då det finns en viss grad 
av tidspress. Denna uppskattas vara minimal då inga konsekvenser följer. 
 
Fördelar med deltagandet 
Det finns inga direkta fördelar för försöksdeltagaren som person.  
 
Rättigheter  
Deltagande i studien är helt frivilligt. Försöksdeltagaren har rätt att när som helst 
avbryta sin medverkan i studien. Att avbryta sin medverkan får inte för 
försöksdeltagaren några konsekvenser, men dennes resultat kan komma att användas. 
 
Hantering av information och data 
Information om försöksdeltagarens ålder, kön, samt handpreferens kommer att samlas 
in. Information om försöksdeltagarna och deras resultat kommer att hanteras 
konfidentiellt, detta innebär att det enbart är försöksledaren som kommer att ha 
vetskap om vilka resultat som hör till vilken försöksdeltagare, och försöksdeltagarens 
resultat kommer inte att kopplas samman med dennes namn eller identitet i 
redovisningen av data.  
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Kontakt för information om resultat från studien  
Huvudansvarig för studien är Jessica Määttä (a06jesma@student.his.se) och hon eller 
hennes handledare Paul Hemeren (paul.hemeren@his.se) kan kontaktas vid senare 
tillfälle för att bidra med information om var de sammanställda resultaten från studien 
har publicerats. 
 
 
Information om försöksdeltagaren 
 

Kön:    Kvinna  Man  

Handpreferens:  Höger  Vänster  

Ålder (blir i år)    _________ 

 
 

Informerat samtycke 
 
Här med intygar jag att jag har tagit del av information rörande deltagandet i studien, 
kopplat till studiens syfte och upplägg. Jag intygar att jag är medveten om att mitt 
deltagande är helt frivilligt och att jag har rätten att när som helst avbryta min 
medverkan. Jag intygar även att jag blivit informerad om att mina uppgifter samt 
resultat kommer att hanteras konfidentiellt och inte på något sätt kommer att 
sammankopplas med mitt namn i redovisning av data. Jag intygar även att jag har 
förstått denna information och har haft möjlighet att ställa frågor rörande studien. 
 
 

Underskrift 
 

_____________________________________________________________________ 
 
 

Namnförtydligan 
 

_____________________________________________________________________ 
 
 

Ort ________________  Datum 2012-______________ 
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Appendix B 

Description for Participants in the Embodied Condition 

 
Studien består av två delar.  
 
I den första delen kommer du utsättas för fyra olika stimuli (ex. äta/höra något eller 
liknande), och kommer efter varje stimulus att läsa upp två olika påståenden högt i 
webkameran på datorn. Du ska föreställa dig att du berättar detta för någon annan via 
en webbkamera.  
 
Den andra delen kommer det att spelas upp ett antal sekvenser på datorskärmen. Varje 
sekvens består av ett fixeringskryss, ett verb, en video och en bedömning av hur säker 
man är på sin bedömning. Det som kommer att mätas är din reaktionstid, ditt svar och 
din konfidensbedömning, dessa kommer att registreras av datorn. 
 
Fixeringskrysset visar var du ska fokusera din uppmärksamhet. Efter det kommer ett 
verb upp på skärmen (ex. att gråta), du ska först läsa det tyst för dig själv och sedan 
högt i webkameran på datorn och föreställa dig att du säger detta till någon annan via 
webkameran. Verbet kommer att visas i 6 sekunder. Därefter kommer du att få se en 
video där en person läser upp ett påstående, din uppgift är att bedöma om påståendet 
är sant eller inte, bedömningen kommer att göras via en knapptryckning. 
Reaktionstidsmätningen startar när videon börjar. Efter detta kommer du direkt till en 
konfidensbedömning där du ska svara på hur säker du är på att du har gjort en korrekt 
bedömning, skalan är från 1 till 6, och 1 står för inte alls säker och 6 för helt säker, 
detta kommer att synas tydligt på skärmen, och där klickar du i den siffran som 
motsvarar hur säker du är på att du har gjort en korrekt bedömning. När du har gjort 
din bedömning trycker du på space, och då startar nästa sekvens.  
 
Du kommer att ha händerna placerade på följande sätt, armbågarna i bordet, 
handflatorna på vardera sidan av musplattan, båda tummarna på space tangenten och 
sedan ena pekfingret på D och andra på K. Använd musplattan för att göra 
konfidensbedömningen, tryck ned musplattan för att markera vart på skalan du är. 
 
För sant: D/K 
För falskt: K/D 
 
Det är viktigt att man under hela tiden fokuserar på uppgiften.  
 
Din reaktionstid och hur korrekt du svarar är av vikt i studien, men inkorrekta svar 
eller reaktionstid får inga konsekvenser för försöksdeltagaren. Och du kommer inte få 
någon feedback på om du har svarat rätt eller fel. 
 
För att kunna gå vidare så måste man göra en bedömning, och trycka på antingen sant 
eller falskt. Är man osäker gissar man på det man tror mest och visar i 
konfidensbedömningen att man inte är säker på att man gjort en korrekt bedömning. 
Det går inte att pausa under tiden. 
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Appendix C 

English Translation of the Instructions for the Nonembodied Condition 

 
Instruction Statement (veracity) 
 
The participant moved a pen  

 
(1) I have just moved a glass (false).  
(2) Instead of a glass, I have just moved a pen (true).  
 

 
The participant turned of the 
lights 

 
(3) I have just turned of the lights (false).  
(4) Instead of turning of the lights, I have just blown 
out a candle (true).  
 

 
The participant moved a 
glass  

 
(5) I have just moved a glass (true).  
(6) Instead of a glass, I have just moved a pen (false).  
 

 
The participant blew out a 
candle  

 
(7) I have just turned of the lights (true).  
(8) Instead of turning of the lights, I have just blown 
out a candle (false).  
 

 


