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A wealth of research has demonstrated that children possess mechanisms that 

guide from whom they prefer to learn (VanderBorght & Jaswal, 2009; Corriveau & 

Harris, 2009; Koenig & Harris, 2005a, Nurmsoo & Robinson, 2009).  Nevertheless, 

understanding the mechanisms that protect children against deceptive speakers has 

received little attention (Mills, 2012; Sperber, Clément, Heintz, Mascaro, Mercier, 

Origgi, & Wilson, 2010).  This study examines the development of children’s ability to 

modulate trust in verbal testimony as a function of nonverbal behavior.  Four-, 5-, and 6-

year-olds were tasked with locating a toy hidden in one of two boxes.  Prior to deciding 

the location, children watched a video of an adult providing verbal and/or nonverbal 

testimony about the location of the toy.  Sometimes these were consistent, but other times 

they were in conflict.  Results revealed that, when sources were consistent, all children 

trusted the verbal testimony.  However, when they were inconsistent, only 6-year-olds 

showed distrust towards verbal testimony and chose in favor of nonverbal testimony; 4- 

and 5-year-olds continued to trust verbal testimony.  Thus, not until 6 years are children 
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able to modulate their trust in verbal testimony as a function of nonverbal information.  

This is not because younger children are unaware of non-verbal behavior; indeed, when 

nonverbal testimony was offered exclusively, all ages used it to find the object.   

Children also completed four measures of cognitive functioning.  A theory of 

mind scale was administered to measure the level of mental state reasoning (Wellman & 

Liu, 2004), a Day/Night task (Carlson & Moses, 2001) was used to measure inhibitory 

control, a backwards digit span task (Davis & Pratt, 1996) measured working memory, 

and a dimensional change card sorting task (Diamond, Carlson & Beck, 2005) was used 

to measure mental flexibility.  After accounting for the effect of age, none of these 

cognitive measures had a significant effect on children’s performance when verbal and 

nonverbal testimony conflicted.   
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Chapter One: Literature Review 

The readiness with which very young children learn about the world around them 

is one of the many remarkable features of human development, and affords young 

children the ability to construct complex theories about how the world works.  Much of 

this early learning occurs through active engagement with one’s environment.  Indeed, 

developmental research on human learning has compiled a wealth of empirical evidence 

in support of the view that children actively influence and shape their understanding of 

the physical and social domains of life (Piaget, 1952).  Research on young infants’ 

locomotive experiences and explorations has demonstrated that these early experiences 

allow children to learn more about the limitations of their body and the properties of 

physical objects in their environment (Gibson, 1988; Adolph, Eppler, & Gibson, 1993).  

More recently, researchers have found that young children’s exploratory playing 

facilitates causal reasoning about physical objects and how they operate (Gopnik, Sobel, 

Schulz, & Glymour, 2001; Schulz & Bonawitz, 2007).  Young infants even learn about 

other people in their environment through direct interaction.  John Bowlby famously 

argued that children form mental models of the social world through their early 

experiences with their caregivers (Bowlby, 2008).  Importantly, much of this knowledge 

is acquired without explicit instruction from other people.  Instead, children can and do 

actively construct their own understanding of the multifaceted and complex world in 

which they live. 

 Children’s ability to learn through active engagement is indeed fascinating, but 

not all knowledge about the world can be acquired through these means.  Much of what 

each of us knows originates not from our own, first hand experiences, but from the 
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insights garnered from our forebears, which were passed along through verbal 

communication.  Throughout our species’ history, humans have invented ingenious 

artifacts tailored to increasing one’s fit with the environment.  Different groups of 

humans have created different and unique solutions to the problems encountered within 

their specific environment, such as bows and arrows for hunting land animals and nets 

and spears for hunting sea animals.  Such artifacts are more than simply ornamental 

items; rather they are highly functional tools that facilitated the health and survival of 

those who used them.  The transmission of knowledge about how to make and use such 

items is also highly adaptive insofar as it allows members of a group to continue to 

survive past a single generation.  Indeed, Tomasello (2009) argues that few humans could 

survive in the absence of the preexisting artifacts and practices discovered by older 

members of their group.  Human cultural evolution relies on the transmission of 

knowledge and know-how through communication and comprehension (Boyd & 

Richerson, 2006).  While theories like these have argued for the phylogenetic 

adaptiveness of human communication, they do not address the role of communication in 

the ontogenetic development of a single human child.   

To address this issue, developmental psychologists and researchers have invested 

decades of research examining the development of children’s ability to learn from the 

instruction of people around them.  Theorists as early as Vygotsky (1980) have 

highlighted the important role of explicit instruction in children’s learning.  In his 

writings, Vygotsky argues that society, more so than nature, fundamentally shapes human 

development.  Echoing a similar attitude, developmental psychologist Paul Harris (2012) 

writes in his most recent book, “that there is a profound limit to the role that first-hand 
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experience can play in cognitive development…and that testimony of other people is 

likely to be just as important” (p.  2).  To summarize, although children learn a lot from 

their own actions and experiences, there are countless circumstances that require reliance 

on other people’s testimony.   

An important consequence of communicative exchanges between individuals is 

the potential for being misinformed.  Given that speakers’ interests are not identical, they 

can, and often do, diverge.  The resultant risk of being manipulated, therefore, inevitably 

leads to the selection of protective mechanisms.  Furthermore, the evolutionary 

advantages that result from our ability to learn from others can only subsist given the 

coevolution of mechanisms that protect against deception and misinformation.  Drawing 

from empirical evidence of children’s selective trust, I argue that children should and do 

possess such protective mechanisms.  Unfortunately, the majority of existing studies 

demonstrate children’s ability to judiciously learn from some informants over others but 

neglect to explore children’s ability to detect and distrust deceptive informants 

specifically.  The aim of this research is to expand our understanding of children’s ability 

to protect themselves from deception, with a specific interest in the role of nonverbal 

behavior in decisions of trust. 

Communication 

As just discussed, the process of cumulative cultural evolution benefits hugely 

from the capacity for communication, whereby members of a species purposefully relay 

useful information to other members who, in turn, comprehend the communicated 

content.  H. P. Grice (1991) elucidates the dynamics of successful communication in a 

seminal paper in which he argues that effective communication depends on all parties’ 
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adherence to the cooperative principle.  The cooperative principle states to "make your 

contribution such as it is required, at the stage at which it occurs, by the accepted purpose 

or direction of the talk exchange in which you are engaged” (Grice, 1991, p.  26).  

Adhering to the cooperative principle requires that a speaker abide by a set of maxims 

that are meant to regulate the quality, quantity, relevance, and manner of a speaker’s 

utterances.  Grice argues that by honoring the cooperative principle and the maxims laid 

out, one is perceived as a reliable and effective communicator.  He argues that listeners 

expect speakers to honor these maxims and will begin to distrust or be suspicious of 

speakers who violate the cooperative principle.  Furthermore, he claims that violating the 

maxim of quality, which dictates that speakers refrain from saying things they know to be 

false or things for which they lack appropriate evidence, is arguably perceived to be the 

strongest indicator of an untrustworthy speaker.  Grice’s framework strongly supports the 

view that effective and reliable communication depends on mutual honesty and 

cooperation and suggests that listeners are poised to make inferences about a speaker’s 

trustworthiness.   

In line with Grice’s maxims, others argue that the veracity of the information 

transmitted from one person to another depends on at least two main factors, namely the 

communicator’s ability or competence as a source of information and the 

communicator’s intentions in the exchange (Knapp, 2008).  Indeed, communicators have 

differing chances of successfully transmitting relevant and reliable information.  These 

chances depend in part on their level of competence and expertise.  To illustrate, if you 

are interested in learning about software programming for mobile applications, you are 

more likely to seek the help of a computer scientist or software programmer than you are 
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an auto mechanic.  This is because a software programmer has more expertise relevant to 

your problem than someone from a different field.  Also, the communicator must have 

the intention of providing relevant information.  If, for example, you are seeking 

information about how to develop a mobile application, you would be safe to assume that 

an instructor who is teaching a class on mobile app programming has the intention to 

provide students with relevant information.  This might not be a safe assumption to make 

about a freelance programmer who is stressfully working on multiple projects with 

upcoming deadlines.  Because speakers can have different levels of competency and 

different intentions, it would be advantageous for listeners to possess mechanisms that 

differentiate speakers along these dimensions.  The following section will explicate these 

assumptions and argue that humans indeed engage in processes of discriminatory or 

selective trust.   

To further expand upon these qualities, imagine you wanted to express to a friend 

a belief that you held about the nutritious value of a specific fruit or vegetable.  In order 

for us to say that you managed to express your belief, you have to actually talk about the 

nutritious value of the fruit, including but not limited to information about the nutritional 

contents of the specific fruit, the bioavailability of these nutrients for our bodies, the 

effects of these nutrients on the body, the consequences of nutritional deficiencies, 

healing affects associated with intake of the fruit, and so on.  It would not count as a 

successful transmission of your belief if you spoke about the color of the fruit, its price at 

the local market, when it is in season, or how to cook with it.  Although these would all 

be worthy of communicating in some dialogue, they do not at all pertain to the nutritional 

value of the fruit.  Thus, in order for you to successfully communicate the nutritional 
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value of a fruit to another person, you have to have the appropriate knowledge and be 

able to express it comprehensibly.  That is, you have to be a competent source of 

information.   

Communicators are also characterized by their underlying intention for 

participating in the exchange.  Evolutionarily, for communication to have remained 

advantageous, communicators would have commonly had the intention to share accurate 

information (Sperber, Clément, Heintz, Mascaro, Mercier, Origgi, & Wilson, 2010).  

Sperber and colleagues (2010) argue that most human communication involves 

conveying some information intentionally.  As a communicator, a thought or belief is 

expressed in order to affect the addressee in some intended way.  For example, a 

statement could be made to satisfy the addressee’s inquiry about some topic, or to 

motivate the addressee to behave in a particular way.  In many cases, it is to the 

communicator’s benefit to avoid misleading the addressee, in which case the intention 

would be to provide accurate information, to the extent possible.  However, there are also 

cases in which a communicator might indeed benefit from misleading the addressee.  

Here the intention would be to mislead or deceive.  Whatever the case may be, it can be 

confidently claimed that communicators are driven, not only by their competence or 

ability to relay information, but also by their desire and intention to transmit information.   

Communication of this sort – defined in terms of competency and intention to 

affect a listener in some way – can be understood by drawing an analogy to animal 

signaling behavior.  Krebs and Dawkins (1984) understand animal signaling as 

adaptations that enable the animal to influence the behavior of others.  Traditional 

examples of animal signals include mating songs, territorial songs, and chemical 
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interactions that signal ovulation; these all share in common the function of causing some 

reaction in another organism, sometimes a conspecific and other times an organism from 

a different species (Tinbergen, 1952).  Communication, then, can be viewed as a type of 

signaling behavior that allows speakers to influence listeners in some desired way.   

According to the seminal paper by Krebs and Dawkins (1984), animal signals are 

a means for manipulating other organisms.  Manipulation, despite being colloquially 

associated with negative, immoral behavior, is used in this case to describe any behavior 

that makes use of another object or entity to achieve one’s own goal.  Indeed, 

communication can be, and often is, exploitative in this sense.  Communication can be 

manipulative in that a speaker might have the intention of causing in her listener a 

particular belief or behavior.  For example, a speaker could want the listener to form a 

particular belief about some person.  She might want her listener to retrieve an item for 

her.  She might want to seduce her listener or alternatively, repel her listener.  These 

communicative intentions fit well with some of the typical functions of signaling 

behavior.  Indeed, Krebs and Dawkins (1984) explain that signals can act to repel or 

attract another animal (see paper for examples), they may have short or long term effects 

on the other animal, and they may be aimed at members of the same species or of other 

species.  Thus, it appears as if the human capacity for communication resembles the more 

generalized animal capacity for exploiting other animals. 

Manipulation is advantageous because it allows us to make use of objects or 

agents in the environment to our benefit.  Krebs and Dawkins (1984) provide an eloquent 

explication of the assertion that animals that could intelligently make use of objects 

around them to their advantage would more successfully survive and reproduce.  They 
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argue that discernable laws govern animal behavior; therefore, any animal that can take 

advantage of this lawfulness will have reproductive and survival advantages.  Human 

behavior, despite often being immensely complex, is similarly lawful.  As such, human 

communication, in order to confer these advantages, must sometimes be manipulative.   

I have tried thus far to defend an evolutionary argument that communication is 

advantageous for the survival of human culture and is often used as a tool for achieving 

one’s interests.  The focus has been on the communicator, namely the benefit of engaging 

in manipulative communication.  The interesting corollary of this, however, comes when 

we realize that, based on the laws of natural selection, similar or comparable 

manipulative tendencies will be present in all animals within a given species.  Thus, all 

parties engaging in a communicative exchange are suspect of attempting to manipulate 

the other party.  But if exploitation abounds in our interactions with others, wouldn’t this 

create selection pressure on victims to prevent vulnerability to exploitation?  Would we 

not expect that individuals who were able to protect themselves from exploitation would 

have greater success of survival and would be more likely to pass on their genes?  

According to Krebs and Dawkins (1984), manipulative communication 

necessarily coevolves with mechanisms that protect against manipulation.  The existence 

of threat through exploitation creates a selection pressure in favor of those who are able 

to avoid being harmed through manipulation and exploitation.  Over time, individuals 

who are better at avoiding this threat will be more likely to survive and reproduce.  This 

reciprocal relationship between the benefit of exploitative behaviors and the benefit of 

protective mechanisms creates a “coevolutionary arms race” (Krebs & Dawkins, 1984).   
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This is what we see in the human repertoire of social interaction.  Our complex 

brains are so well attuned to the threatening factors of our environment, including the 

threat of being used for the benefits of another agent, that we have evolved protective 

mechanisms against exploitation.  Communication presents exactly this dynamic.  As 

discussed earlier, communication comes with the threat of being accidentally or 

intentionally misinformed.  As such, we would expect that this threat would create a 

selection pressure that favors protective mechanisms against being misinformed.  

According to Sperber and his colleagues (2010), the risk associated with communication 

necessarily prompts the development of mechanisms that modulate trust in others.  They 

argue that humans practice epistemic vigilance, a process of attending to cues that are 

predictive of the risk of being misinformed by others. 

Practicing epistemic vigilance protects us from forming false beliefs based on 

what other people tell us and can be understood as taking a critical stance towards the 

information received from others and attending to cues that suggest a risk of being 

misinformed (see also Mills, 2012).  For children, who acquire an significant proportion 

of their knowledge through the testimony of other people, practicing epistemic vigilance 

is an immensely useful skill.  Not only does vigilance help children determine bad 

sources of information, for example speakers who lack relevant knowledge, but it also 

helps them identify deceptive sources of information, for example someone who is 

intentionally misleading.  Deception is one way in which communication can be 

manipulative (as discussed above, “manipulative” is used here to broadly refer to the act 

of using another organism to achieve one’s goal) and can lead to undesirable, sometimes 

dangerous, outcomes.  As such, detecting deceptive behavior and protecting against false 
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information is a primary goal of epistemic vigilance.  While much research has revealed 

children’s ability to preferentially trust some speakers over others, very little empirical 

work has been dedicated to examining children’s ability to practice vigilance against 

deceptive others specifically.   

Children’s Understanding of Deception 

Children’s concept of lying.  Research on lying within the developmental 

community has been dominated by studies looking at changes in the conceptual 

understanding of lying and deception (Talwar & Lee, 2002; Bussey, 1992; Lee, Xu, Fu, 

Cameron, & Chen 2001).  Early researchers investigated children’s definitions of lying, 

their ability to discriminate different types of lies, and their ability to distinguish lies from 

other sorts of false statements (Bussey, 1992; 1999; Taylor, Lussier, & Maring, 2003). 

According to some of the field’s earliest inquiries, young children were viewed as 

having an ill-defined concept of lying.  Piaget (1932) found that before the age of 10, 

children identified all false statements as lies regardless of the speaker’s underlying 

intention.  He also argued that very young children, prior to age 6, attributed deception to 

other negative utterances as well, including swearing and other naughty words.  Piaget’s 

work suggests that children’s understanding of the role of intention in lying and 

deception is late to emerge. 

Strichartz and Burton (1990) similarly found that young children use factuality to 

determine whether a statement qualifies as a lie.  In their study, children between 3 and 

11 years and adults were shown 8 short puppet plays.  Each puppet play varied on three 

dimensions – the factuality of the target statement, the speaker’s knowledge about the 

facts, and the speaker’s intention to deceive.  Subjects were asked to identify whether the 
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target statement was a lie or the truth.  The results of their study revealed differential 

effects of factuality, speaker’s knowledge, and speaker’s intention on children’s 

attribution of lying. 

Younger children between 4 and 5 years treated factuality as a fundamental 

determinant of whether a statement is a lie or the truth.  This is in line with findings 

reported by Bussey (1992) in which preschool age children could distinguish a true 

statement from an untrue statement better than would be predicted by chance.    

 By 10, children showed increased use of speaker’s belief in determining whether a 

statement was a lie or not.  However, their use of the speaker’s belief as an indicator of 

truthfulness or lying was lower for this age group than for adults.  When the speakers 

knew their utterances were false, adults used intention to discriminate lying from truth 

telling.  When the speakers knew their statement was true, adults used factuality rather 

than intention to discriminate lies from truth.  The results of this study provide support 

for Piaget’s earlier findings that a fully formed concept of lying does not appear in 

children younger than 10 and suggest that much of the development of this concept 

happens around 10 years.   

In an attempt to further elucidate children’s views on lying, Taylor, Lussier, and 

Maring (2003) asked young children about the difference between lying and pretending.  

In Study 1, 5-year-old children were asked to identify lies from a set of different false 

statements.  The results showed that children extended the label of “lie” to all false 

statements, even those made in the context of pretend play.  These results provide further 

evidence that young children have yet to understand the intricacies of lying and 
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deception, including an understanding of the roles of intention, context, and speaker’s 

knowledge.   

Although these findings suggest that children do not have a good grasp of lying 

behavior, there is evidence that a rudimentary understanding does exist even among 

young children.  In their study, Taylor, Lussier, and Maring (2003) conducted structured 

interviews with 5-year-olds in which they asked children to explain the difference 

between lying and pretending.  Children’s responses showed that, despite their inability 

to discriminate between lies and other false statements, they were able to cite some 

reliable differences.  For example, they differentiated lying and pretense in terms of 

morality, stating that lying is bad and pretending is good.   

Children’s lying behavior.  More recent inquiries on the development of 

deception have focused on children’s ability to lie.  Research shows that children’s first 

lies appear around the preschool years.  Lewis, Stanger, and Sullivan (1989) found 

children as young as 3 years concealed the truth about having committed a transgression.  

Children in their study were instructed not to peek at the surprise toy that the 

experimenter left sitting on the table behind them.  The children were left alone in the 

room for a few minutes and when the experimenter returned, the children were asked 

whether or not they had peaked.  The researchers found that 29 of 33 children violated 

the instructions and 38% of these children lied about it.   

Polak and Harris (1999) performed a study in which children between 3 and 6 

years participated in a similar temptation resistance paradigm.  In this study, children 

were asked not to touch an attractive and appealing guitar once the experimenter left the 

room.  The researchers found that 54% of children violated the instruction by touching 
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the prohibited guitar and that 82% of these children lied about their transgression.  

Likewise, Evans and Lee (2013) recruited 2 and 3 year old children to participate in a 

guessing game in which they were required to identify a hidden toy based on the type of 

sound it produced.  Thus, children only heard the noise but couldn’t see the toy.  After 

two trials, the experimenter informed the participants that she needed to leave the room 

for a few minutes before continuing on to the next round.  Next, the experimenter told the 

participants that she would keep the next toy hidden on a table out of the child’s sight and 

would keep the sound clip going.  Finally, children were explicitly told not to peek.  Once 

the experimenter returned, she asked the participants whether they peaked at the toy when 

she was gone and whether they could guess what the toy was.  Evans and Lee (2013) 

found that most children peeked at the toy (80% across both ages) and that 40% of all 

peekers lied about their actions.  Children as young as 2 years spontaneously lied about 

having peeked and the tendency to lie increased significantly with age.  Thus, lying 

behavior has been documented among children as young as 2 years.   

Children also appear to tell prosocial lies from an early age.  In a study by Talwar, 

Murphy, and Lee (2007), 3 to 11 year old children participated in an “undesirable gift 

paradigm.”  Here, children played a game with an experimenter and were promised a cool 

toy at the end of the game.  However, rather than presenting a cool new toy, the 

experimenter awarded the child a wrapped bar of soap and quickly left the child alone in 

the experiment room.  Upon returning to the room a few minutes later, the experimenter 

asked the children whether they liked their gift.  The researchers found that 68% of 

children lied about liking the toy and that this tendency increased with age.   
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In another study, Talwar and Lee (2002) provide further evidence of the early 

emergence of lying behavior.  In their study, children between 3 and 11 years were 

recruited to participate in a modified version of the classic rouge task, which the 

researchers called the reverse rouge task.  In this task, children were introduced to an 

experimenter who had purposefully marked her own nose with a smear of red lipstick 

prior to meeting the participant.  The experimenter told children she was going to be 

recorded on TV and wanted to know whether she looked good for the video.  Results 

revealed that, of 65 children, 55 stated the experimenter looked good, thus committing a 

white lie.   

The research discussed so far illustrates that children as young as 2 years are 

capable of deceptive behavior.  The ability to tell a good and successful lie, however, 

seems to increase with age.  One study by Popliger, Talwar, and Crossman (2011) 

recruited children in 2nd and 4th grade to participate in an undesirable gift paradigm.  

Children were awarded an undesirable gift after completing a game and were asked 

whether they liked the toy and what they planned to do with it.  Children’s responses 

were coded as plausible if, for example, the response provided a justification for liking 

the toy (mentioning something specific about it) or as implausible if the child said 

something that was inconsistent with the lie.  The researchers found that 83% of children 

told a white lie but that the ability to maintain a lie by providing plausible answers to 

follow up questions increased with age.   

Talwar and Lee (2002) conducted a study to explore children’s ability to control 

nonverbal behavior when telling a lie.  In their study, Talwar and Lee (2002) asked 

children between 3 and 7 years to guess the names of different toys based on an audio cue 
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that the experimenter played for them.  Children were seated with their backs turned to 

the experimenter so that they could not see the audio cues as they were being played.  

After two practice rounds, the experimenter told the children that she had to leave the 

room briefly but that they were not allowed to turn around to peek at the next toy.  Upon 

returning to the room, the experimenter asked the children whether or not they had 

peeked.  Children’s responses were video recorded and were shown to naïve adults who 

were asked to distinguish the children who were lying from those telling the truth.    

As it turned out, of the 66 children who participated, 54 children peeked at the toy 

and 43 of these peekers lied about their transgression.  Children of all ages lied, although 

there was a significant increase with age in the tendency to lie.  To test children’s ability 

to control their nonverbal behaviors, adult judges were asked to watch the videos and 

determine whether the child in the video was lying or not.  All the videos included 

children who said they had not peeked, however this was only true for a portion of the 

children.  Thus, any attribution of lying would be based on nonverbal cues.  The results 

from this study revealed that adults were unable to accurately discriminate the liars from 

the truthtellers.  As such, the authors argue that well before the 2nd grade, children 

produce behaviors that are in line with a false statement and inhibit behaviors that would 

expose their fib.   

Although the majority of the existing literature on the development of lying has 

focused on conceptual understanding of lying and on children’s lying behavior, the 

emergence of lying behavior should, based on the evolutionary account argued for earlier, 

be reciprocated by an emerging ability to detect deception.  Unfortunately, the evidence 

for children’s ability to detect deception is limited.  There is, however, ample evidence 



	  

	   16 

that young children practice epistemic vigilance by modulating their trust in others based 

on a variety of speaker and content characteristics.  The following section outlines some 

studies in which children demonstrate their epistemic vigilance through selective trust.   

Children’s Selective Trust 

Age.  A speaker’s age can have implications for one’s assessment of speaker 

competency.  On average, adults are smarter than children and have wealthier bodies of 

knowledge about the world.  Adults typically have more procedural knowledge than 

children and can describe or explain how things work more eloquently.  Indeed, even 

children appreciate this imbalance in knowledge bases and have been shown to admit that 

adults are better sources of information than children.  In a study by Taylor, Cartwright, 

and Bowden (1991), 4- and 5-year-old children were asked to determine whether a baby, 

a 4-year-old, or an adult would know a series of facts.  Some facts were about 

information that an adult and a 4-year-old would know, such as the definition of “happy”, 

whereas other facts were about information that adults but not children would know, 

including the meaning of “hypochondriac”.  Children in this study demonstrated an 

understanding that knowledge increases with age.  Specifically, children judged that the 

baby would not know any of the facts, whereas an adult would know all the facts, 

including the more advanced esoteric facts.  Moreover, they judged that 4-year-olds 

would know some, but not all, facts, namely those more basic widely known pieces of 

information.  If children as young as 4 years understand that adults know a lot more than 

children, do they also rely more on adults than on other children for learning new 

information? 
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Some evidence supports the claim that children prefer to learn from adults over 

children.  Jaswal and Neely (2006) presented 3- and 4-year-olds with a child informant 

and an adult informant.  Participants saw each of these informants provide a different, 

albeit correct, label for a set of familiar objects.  For example, when labeling a toy phone, 

one informant called it a telephone and the other called it a phone.  Later, children heard 

the informants label a set of unfamiliar objects and were asked to select the label they 

thought was correct.  Children repeated those labels given by the adult informant 

significantly more than those given by the child informant, even though neither informant 

had a history of inaccuracy.  These studies suggest that children have an early 

understanding of the positive relationship between age and knowledge, and that this 

understanding promotes an early bias to learn from adults over children.   

It may be true that adults typically know more than children, however, there are 

some areas of knowledge where children are conceivably the better experts.  For 

example, children dominate some areas including toys and games.  In such domains, 

children, not adults, might be perceived as the experts and judged as the better source of 

information.  A study by VanderBorght and Jaswal (2009) showed that children between 

3 and 5 years seek information differentially from adults and children depending on the 

domain.  In their study, children were told to select between a child or an adult for 

information regarding toys and food.  Children from all age groups showed a significant 

preference to direct questions about food to adults and about toys to children.  The studies 

described here illustrate an early ability to consider the relationship between age and area 

of expertise when selectively learning from others.   
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Perceptions of moral characteristics.  Researchers have also shown that young 

children use information about a speaker’s personality to form a judgment of 

trustworthiness.  In one study, researchers found that children prefer to learn from 

informants who are perceived as benevolent rather than malevolent (Mascaro & Sperber, 

2009).  In the study, children between 4 and 5 years of age were asked to search for a 

hidden item in one of two boxes.  Before choosing, they received testimony from a 

knowledgeable puppet regarding the location of the item.  In one condition, children were 

told that the puppet was kind, and in another condition, they were told he was mean.  

Results revealed that children who received testimony from a kind puppet were 

significantly more likely to accept the testimony in their search for the hidden item than 

were children who received testimony from the mean puppet.  Thus, children appear able 

to discriminately infer reliability based on moral characteristics of the speaker. 

Similarly, Doebel and Koenig (2013) found that when children are given 

conflicting testimony from two informants, they use past moral actions to predict who 

will likely be a good source of information.  In their study, 3- to 5-year-old children were 

shown 2 sets of videos involving two characters.  The first video depicted a character that 

was consistently mean and hurtful and a neutral character.  The second video depicted a 

character that was consistently nice and helpful and a neutral character.  After children 

watched these videos, they were asked a series of questions, including 1) which of the 

two characters they thought was nicer, 2) who they would prefer to ask for information 

about a novel topic, and 3) after being offered conflicting testimony from both 

informants, whose testimony they thought was correct.  The authors reported 

significantly higher levels of trust in the nicer of the two characters within a given video.  
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That is, children trusted the moral character more than the neutral character and they 

trusted the neutral character more than the immoral character.  These data, like those 

reported by Mascaro and Sperber (2009), show that children as young as 3 years 

discriminately show more trust towards people who are nice and are perceived as moral 

and are more distrustful of people who are mean and are perceived as immoral.   

Familiarity.  Children also show prejudice and increased doubt towards the 

testimony provided by strangers, whereas they show more readiness to trust familiar 

speakers.  Studies have shown a bias among children to seek information from familiar 

over unfamiliar others.  In a study by Corriveau and Harris (2009), 3- to 5-year-old 

children from two day-care centers were shown a variety of unfamiliar objects.  Children 

were given two conflicting accounts about the name of the objects.  One label was given 

by the child’s own day-care center’s caregiver and the other label was provided by the 

caregiver from the opposing center.  Children as young as 3 years accepted the label 

provided by the familiar informant significantly more often then from the unfamiliar 

informant.   

Familiarity is not always enough, however, to sway children towards accepting 

testimony.  If familiarity determined the trustworthiness of a source, children would 

typically invest the most trust in their parents or primary caregivers.  To test this 

hypothesis, Corriveau, Harris, Meins, Fernyhough, Arnott, Elliott, Liddle, Hearn, 

Vittorini, and de Rosnay (2009) recruited children to participate in a typical testimony 

paradigm in which their mother and a stranger provided conflicting testimony about the 

names and functions of novel objects.  However, the researchers hypothesized that 

children’s preferential trust for their mother would vary as a function of their attachment 
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security.  Thus, children were first recruited at 15 months to participate in the Strange 

Situation Procedure (Ainsworth, Blehar, Waters, & Wall, 1978) and their attachment 

style was identified.  Based on typical scoring protocol for the procedure, children were 

identified as either having a secure attachment, an insecure-avoidant attachment, or an 

insecure-ambivalent attachment.  Children were seen again at 4 years and were submitted 

to the typical trust paradigm with their mother and stranger as opposing informants.  The 

researchers discovered that children with secure attachment at 15 months were more 

likely to trust their own mother’s testimony over that of a stranger.  Conversely, children 

with an avoidant attachment style showed no preference for learning from either 

informant.  They chose to trust their mother as often as they chose the stranger.  

Interestingly, children with an ambivalent attachment showed the strongest bias towards 

their mother’s testimony.  Therefore, although the researchers expected insecurely 

attached children to show a diminished bias towards their mother, it appears that the 

differences are more complex.   

Critically, the bias to trust one’s mother only diminished among children who had 

learned not to expect attention and responsiveness from their mother and therefore were 

not inclined to use her as a reference point from which to learn about the world.  Children 

with inconsistently responsive parents, typically associated with ambivalent attachment 

styles, crave validation and attention from their caregiver but are not sure whether it will 

be offered.  Thus, these children are preoccupied with their primary caregiver and 

anxiously seek opportunities for connection and validation, including biasedly accepting 

her testimony.  The results of this study elucidate the relations between familiarity, 

attachment security, and preferential trust.  Children are ready to learn from others, 



	  

	   21 

although they are selective regarding from whom they learn.  Familiar others have an 

advantage over unfamiliar others, particularly when these familiar others are parents who 

provide some degree of security and responsiveness to their child’s needs.   

Previous Accuracy.  A speaker’s past reliability can also mark a competent 

source.  Being aware of a speaker’s past reliability can help guide a listener’s decision to 

trust or mistrust the present testimony.  A vigilant listener ought to be wary of the 

testimony offered by someone who is regularly incorrect compared to someone who is 

rarely incorrect.  Indeed, researchers have aptly demonstrated that even young children 

show distrust towards people who have provided incorrect testimony in the past (see 

Harris, 2012 for a review).   

A number of studies by Koenig and her colleagues elegantly demonstrate the 

early emergence of selective trust based on a speaker’s past accuracy.  In the traditional 

paradigm, children are presented with two confederate informants who provide 

conflicting testimony about familiar objects.  For example, children are presented with a 

ball and hear one informant correctly label it as a ball while the second informant labels it 

a shoe.  Following a few such trials, children are shown a novel object they have never 

seen and are again given conflicting testimony about the name of the object from each of 

the informants.  For example, one informant will label the novel object a ‘mido’ while the 

other informant labels it a ‘toma’.  Children are then asked whether they think the object 

is a mido or a toma.  Children are also told to identify which of the informants “kept 

saying things right/wrong”.  Based on Koenig’s research, children as young as 3 years of 

age appear able to distinguish between an accurate and inaccurate informant based on 

labels they provided for common objects.  By 4 years, children become adept, not only at 
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recognizing inaccurate informants, but at preferentially selecting to learn from an 

accurate informant rather than an inaccurate informant (Koenig, Clément, & Harris, 

2004; Clément, Koenig, & Harris, 2004).   

 In a similar study by Koenig and Harris (2005a), researchers presented children 

as young as 3 years with two conflicting informants.  One informant reliably labeled 

familiar objects correctly while the other informant consistently reported ignorance about 

the labels for the same familiar objects.  Children of both ages consistently and accurately 

distinguished which of the informants was unable to provide good answers about the 

identity of the familiar objects.  Moreover, the majority of children from both age groups 

(65% of 3-year-olds and 59% of 4-year-olds) were able to predict what each of the 

informants would likely report in the future regarding the identity of a familiar object.  

Specifically, they correctly predicted that the previously knowledgeable informant would 

correctly label a new familiar object whereas the previously ignorant informant would 

claim ignorance or would give an incorrect label.  Finally, when children were asked to 

choose between the two informants for information regarding the label of a novel object, 

the majority of 3- and 4-year-olds preferred to ask the previously knowledgeable 

informant.   

In another study using a similar paradigm, Corriveau and Harris (2009) 

demonstrated that children’s ability to monitor informant accuracy allows them to create 

lasting representations about people’s reliability.  Extending the findings of Koenig, 

Clément, and Harris’ work (2004), Corriveau and Harris (2009) show that children’s 

preference for learning from previously accurate informants lasts at least a week.  In their 

study, children were asked to endorse testimony from one of two informants one week 
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after the children had witnessed the informants provide accurate and inaccurate labels for 

familiar objects.  Again, children preferentially learned from the previously accurate 

informant.  The results of these studies provide evidence in support of the view that 

children are not only ready to learn information from other people, but also possess 

strategies for selecting from whom to learn.   

The strategy of using previous accuracy is more even refined than the studies 

suggest so far.  In fact, children are able to take into account rates of past accuracy, and 

learn to preferentially trust people with high rates of reliability, or with the fewest errors.  

In one study, Pasquini, Corriveau, Koenig, and Harris (2007) pitted two informants who 

labeled a set of four familiar objects with varying rates of accuracy (100% vs. 0%; 100% 

vs. 25%; 75% vs. 0%; 75% vs. 25%).  Following the familiar objects, the informants 

provided a label for a novel object, and children were invited to select the label they 

believed was correct.  By 4 years, children reliably chose the label given by the informant 

who had made the fewest errors.  The younger group of 3-year-olds was less forgiving of 

mistakes, however.  These children only preferentially trusted the informants who made 

no mistake.  Nonetheless, these results further illustrate the sophisticated techniques with 

which children absorb information about the world from what others tell them. 

Expertise.  Speakers can be experts in specific domains and are therefore likely to 

be a better source of information within their domain than a non-expert.  For example, a 

neurologist would likely be a good source to ask for help learning about a particular 

aphasia, and would likely be a better source than a knee surgeon.  Knowledge of a 

particular speaker’s background can help a listener assess the likelihood that the speaker 

is a competent source within a given domain.  Bergstrom, Moehlmann, and Boyer (2006) 



	  

	   24 

argue that expertise can be a useful indicator of whether a speaker is knowledgeable 

enough to provide accurate information about a particular topic.   

Children do show an early understanding of expertise, namely that people can be 

more knowledgeable in some areas than others.  Research by Keil, Stein, Webb, Billings, 

and Rozenblit (2008) has shown that children by 5 years of age understand that some 

areas of expertise are more closely related than others and are therefore more likely to 

coexist compared to others.  In their study, children claimed that someone who is 

knowledgeable in physics is more likely also an expert in chemistry than in social 

psychology.  Aguiar, Stoess, and Taylor (2012) found that 4-year-olds correctly identify 

the domains of knowledge that different experts are associated with.  Research by Koenig 

and Jaswal (2011) found that preschool age children who were introduced to a dog expert 

and a non-expert only showed preferential trust in the testimony of the expert when the 

testimony was about the names of novel dog breeds but not when the testimony was 

about novel artifacts.  These studies reveal that children understand that experts are more 

likely to know about facts within their domain than non-experts and that being an expert 

in one area does not make one an expert in other, unrelated areas. 

A study by Sobel and Corriveau (2010) showed further evidence that young 

children possess a fairly sophisticated understanding of the relationship between expertise 

and causal knowledge within a domain.  In their study, children saw two informants 

predict whether an object would make a machine turn red or green.  Six objects were 

sequentially placed on a machine that lights up.  Half of the objects made the machine 

light up red while the other half made the machine light up green.  One informant, the 

“red expert”, always correctly predicted the “red” objects (3 out of 6 objects) and the 
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second informant, the “green expert”, always correctly predicted the “green” objects (3 

out of 6 objects).  For the objects that each expert didn’t correctly predict, the experts 

simply said they didn’t know what would happen rather than provide incorrect 

predictions.  Thus, children never saw an informant provide false information.  After 

hearing each informant’s predictions and watching the object light up the machine, 

children were asked to identify the informant who knew more about the red objects and 

the informant who knew more about the green objects.  Children accurately identified the 

“red expert” and the “green expert”, thus demonstrating their ability to distinguish 

experts of different areas.  Following these familiarization trials, children were shown 

two more novel objects separately and were told that each object had a special name that 

only one of the two informants knew.  Each object was placed on the machine such that it 

would light up red for one object and green for the other object.  Subsequently, the 

informants provided conflicting novel labels for the two novel objects.  The researchers 

tested whether children would use the causal properties of the objects to judiciously 

endorse the novel label given by the appropriate expert.  Indeed, for the object that made 

the machine light up red, children, by 4, endorsed the label provided by the “red expert” 

(previously shown to know a lot about objects that turn the machine red).  For the object 

that made the machine light up green, children chose the label given by the “green 

expert”.  This research demonstrates that children are able to track expertise within 

various domains and are able to employ this knowledge when choosing to selectively 

trust conflicting informants.   

Access to Information.  Whether a speaker has access to information through 

direct observation can also be an indicator of a knowledgeable informant.  Knowing that 
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a speaker has had perceptual access to the objects under discussion can be a sign of 

competency and knowledge and can provide support for the choice to trust the speaker.  

Holding all else equal, it would be advisable to trust the testimony of someone you know 

has had direct experience rather than someone who has not.  Imagine that you have to 

quickly determine which of your two cats drank the toxic washing detergent and you can 

only ask your two teenage children who were in the house at the time.  If you know that 

only your son was in the room with the cat at the time of the intoxication, and that your 

daughter was in the bedroom with you, you would naturally consider his testimony 

superior to hers insofar as he had perceptual access to which of the two cats consumed 

the detergent and she didn't.  Thus, having perceptual access to information can indicate a 

knowledgeable source whereas lacking perceptual access can signal ignorance.   

 Research by Nurmsoo and Robinson (2009) has revealed that young children do 

not rely simply on an informant’s history of accuracy to regulate their future trust in that 

informant; instead, children are able to reason about the circumstances for inaccuracy, 

namely an informant’s access to the relevant information.  In one study, children played a 

game in which they had to guess which toy was hidden in a box based on a puppet’s 

testimony.  The puppet, however, was only allowed to feel the toy but could not look at it 

and was therefore insufficiently equipped to make an informed claim about what toy was 

hidden in the box.  After three trials in which the participants saw the puppet incorrectly 

identify the hidden toy, children were asked again to guess which toy was hidden in the 

box.  After making their guess, children saw the previously inaccurate puppet look into 

the box and proceed to tell them what the toy was.  Children could either maintain their 

original guess or switch to endorse the puppet’s testimony.  The researchers were 
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interested in determining whether children would update their representation of the 

puppet’s reliability based on information regarding the puppet’s reasons for past 

inaccuracy.  Although previous studies show that children typically distrust a previously 

inaccurate informant, these researchers found that children were able to learn from a 

previously inaccurate informant when the inaccuracies were a result of insufficient 

information.   

The studies discussed in this section provide ample evidence that children show 

selective trust in some informants over others.  They possess biases or heuristics that lead 

them to trust some people more than others and they are attuned to cues that indicate 

when one speaker is more knowledgeable than another.  It remains an open question, 

however, whether children can detect a deceptive speaker and what cues they can use to 

identify when they are being lied to.    

Children’s Ability to Detect Deception 

Nonverbal leakage.  Based on the studies reviewed so far, the evidence reveals 

that children preferentially trust some people over others based on characteristics of the 

speaker.  Although this is clearly a useful strategy, it can be complemented by 

information about how something is said.  Often, nonverbal cues are perceived to be 

indicators of deception.  Knapp (2008) argues that listeners use information about how a 

statement is made to judge the veracity of a statement.  For example, he argues, speaking 

indirectly or circuitously can signal deceptive intent.  Being vague raises suspicion and 

might lead a listener to be increasingly vigilant before attributing truthfulness.  Speakers 

who are intentionally vague, or who knowingly and intentionally express a statement they 

know is ambiguous and inaccurately represents the truth, or who purposefully leave a 
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statement open to multiple interpretations so as to avoid actually saying something 

explicitly false, might easily be suspected of lying.  Nonverbal leakage is also an 

indicator of deceptive behavior.  Nonverbal leakage refers to instances in which a 

speaker’s nonverbal behavior is inconsistent with the intended message.  This occurs 

when a speaker is unable to produce behaviors consistent with the intended (false) 

message and/or is unable to inhibit behaviors consistent with the (concealed) truth 

(Knapp, 2008).    

 To investigate people’s beliefs about verbal and nonverbal cues to deception, 

researchers asked trained law enforcement officials and untrained adults to rate a wide set 

of potential cues for how they change as a result of deception (Akehurst, Kohnken, Vrij, 

& Bull, 1996).  The survey included 64 items from four cue domains – facial behaviors, 

bodily movements, speech characteristics, and the content of the speech.  The items were 

largely based on cues mentioned in previous literature as well as additional cues the 

researchers considered important.  Examples of the potential cues included pauses, 

stuttering, throat clearing, evasive responses (from the category of speech 

characteristics), eye contact, smiling, blushing, and twitching (from the category of facial 

behavior), postural shift, foot movements, tense and reserved postures (from the category 

of body movements) and plausibility, amount of detail, contradiction, and logical 

consistency (from the category of content quality).  Participants were asked to rate the 

items on a 7 point scale ranging from -3 to +3 based on whether they believed the item 

increased or decreased during lie telling relative to truth telling.  A -3 indicated a large 

decrease in that item during lie telling and a +3 indicated a large increase in that item.  

No change was rated as 0.   
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 The researchers found that trained police and laypersons indeed believed that 

some verbal and nonverbal behaviors provide good indicators of deception.  For example, 

increased head and limb movements, hectic speech, repetitiveness, shifty eye gaze, 

decreased gesticulation, speech faltering and false starts were perceived as signals of 

deception.  The researchers also found no differences in the beliefs of trained officers and 

untrained laypersons.   

Additional research by Anderson, DePaulo, Ansfield, Tickle and Green (1999) 

found that listeners reported using more verbal cues to identify that a speaker was telling 

the truth and more nonverbal cues to identify that a speaker was lying.  That is, when 

listeners suspected that a story was true, they referred to verbal cues such as consistency 

and plausibility.  When listeners suspected that a story was false, they explained their 

suspicions vis-à-vis nonverbal indicators, including demeanor and paralinguistic giggles 

and coughs.  The study also revealed that listeners who reported using paralinguistic cues 

such as stuttering, vocal pitch, and pauses were significantly better at detecting deception 

compared to listeners who did not use these cues.  These results suggest that listeners 

discriminate truth-tellers from liars by attending differentially to verbal and behavioral 

cues. 

Further evidence by Ekman, Friesen, and O’Sullivan (1988) shows that 

differences in facial expression can signal deception.  In their study, videotapes of 

subjects expressing genuine enjoyment as well as feigned enjoyment were recorded and 

shown to trained scorers who identified the muscular movements made in each smile.  

The scorers were blind to which condition the subjects were in and had to infer from the 

muscular features of the expression whether the smile was real or feigned.  The results 
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revealed that indeed different muscles were triggered for real smiles than for feigned 

smiles and that real smiles decreased in deceptive communication whereas feigned smiles 

increased.  Thus, some evidence suggests that facial expression can signal deception.  

These studies provide evidence that adults rely on nonverbal behavior in their decisions 

to trust. 

Children are likewise affected by the nonverbal behaviors of those around them, 

although the research is limited.  In a study by Castelli, de Dea, and Nesdale (2008), 

children were asked to watch a video of a White adult speaking to a Black adult.  In all 

the videos, the White adult was shown expressing positive or neutral feelings towards the 

Black adult.  The White adult’s nonverbal behavior, however, was not always in line with 

the verbal sentiments.  In one condition, the White adult acted friendly and warm towards 

the Black adult while in others, s/he appeared uncomfortable and uneasy.  After the video 

was shown, the experimenters asked participants about their perceptions of the Black 

adult.  The study revealed that the White adult’s nonverbal behavior affected children’s 

attitudes towards the Black adult.  Children who saw the White adult act uncomfortable 

and hesitant around the Black adult held significantly more negative attitudes towards the 

Black adult.  For example, when asked to rate how much they liked the Black adult, 

children in this condition had significantly lower scores than children who saw the White 

adult behave comfortably and warmly towards the Black adult.  The results of this study 

provide evidence that children are not only attuned to others’ nonverbal behavior, but 

also that nonverbal behavior affects children’s representations of other people. 

 There is also evidence that young children are sensitive to nonverbal indicators of 

certainty.  In a study by Birch, Akmal, and Frampton (2009), 2- and 3-year-old children 
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were introduced to two informants who demonstrated a novel task, each using a different 

technique.  One informant performed the task while expressing nonverbal confidence and 

certainty in her technique while the other informant performed the task with uncertainty.  

After children observed the two informants demonstrate a unique method to perform the 

task, they were invited to perform the task themselves.  Researchers were interested in 

whether children showed a bias to learn from one informant over the other.  Indeed, they 

found that 2- and 3-year-old children performed the task as demonstrated by the 

informant who appeared certain significantly more than from the informant who appeared 

uncertain.  Thus, children from a young age indeed draw on nonverbal behavior when 

learning from others.   

The role of nonverbal behavior in children’s ability to detect a deceptive speaker 

has received limited attention.  One study by Rotenberg, Simourd, and Moore (1989) was 

an early attempt to examine children’s attributions of deceit to speakers whose verbal 

statement appeared inconsistent with their facial expression.  The authors purport to 

demonstrate that understanding that inconsistency between verbal and facial expression 

signals deceit is late developing, however methodological issues may underlie their 

results.  In their study, 9 adult speakers told preschool, second, and fourth grade students 

9 different verbal statements.  The statements were divided equally into positive, neutral, 

and negative valenced sentences and were each presented with a positive, neutral, or 

negative facial expression.  For example, a speaker whose verbal and nonverbal 

behaviors matched expressed liking a particular shirt while smiling.  An inconsistent 

speaker, however, expressed liking a particular color while frowning.  The participants 

were asked to judge whether the speakers were lying, telling the truth, or whether they 
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were unsure.  Results showed that preschoolers performed poorly and were unable to 

attribute lying to those speakers whose verbal and nonverbal behavior were inconsistent.  

This ability increased with age such that second and fourth graders attributed truth more 

often to consistent speakers than to inconsistent speakers.  Although these results suggest 

that young children do not attribute deceit even when speakers’ verbal statements are 

mismatched with their facial expression, the procedure used in this study required that 

children verbally accuse an adult of lying, which is something the younger children might 

have been hesitant to do.  To address this, a behavioral measure of trust might be a better 

tool for examining children’s protective mechanisms against deception. 

It is clear from decades of research that children indeed possess mechanisms that 

guide from whom they prefer to learn.  Nevertheless, there remains a gap in our 

knowledge about the mechanisms that protect children against deceptive speakers.  It is 

important to fill this gap and to uncover factors that lead children to infer deceptive 

behavior and protect themselves from being fooled.  This study aims to contribute to 

reducing this gap by examining the development of children’s ability to modulate trust in 

verbal testimony as a function of nonverbal behavior.  Rather than explicitly attribute 

lying to an adult speaker, children in this study will be asked to make a decision to trust 

or distrust an adult’s verbal testimony. 
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Chapter Two: Method 

Participants 

In this study, 26 typically developing 4-year-olds (M = 4.3 years, range = 4.03-

4.74), 29 5-year-olds (M = 5.5, range = 5.01 – 5.96), and 28 6-year-olds (M = 6.6, range = 

6.08 – 7.05) were recruited to participate at the Children’s Research Lab and at the Child 

Development Center at The University of Texas at Austin.  Participants included 40 

females and 43 males.  These ages were chosen based on previous research which 

strongly suggests that the interval between 4 and 6 years is associated with dramatic 

improvements in children’s selective trust across a variety of factors (e.g., Koenig & 

Jaswal, 2011; Pasquini, Corriveau, Koenig, & Harris, 2007).   

Materials 

Testimony videos.  Four types of videos were created for this study.  All children 

received three trials of each type of video as well as 2 familiarization videos for a total of 

fourteen videos.  In all videos, an adult was shown sitting behind a table, facing the 

camera with a clear, full frontal view of his/her face, arms, and upper body.  Two 

different colored boxes of equal size and shape were shown resting on the table in front 

of the adult.  The position of the boxes was randomized in order to prevent response 

patterns based on the color or position of the boxes.  To minimize any unintended effects 

of speaker, no two videos had the same speaker and all actors were asked to wear a solid 

grey t-shirt provided by the researchers.  Of the 12 testimony videos, five were filmed 

with male actors.   

During the verbal testimony videos, the adult opened each box in sequence and 

looked in, keeping a neutral expression.  After looking into both boxes, the adult looked 
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up at the camera and said, “you should look in the (color) box”, verbally suggesting one 

of the two boxes. 

In the nonverbal testimony videos, the adult opened each box, in sequence, and 

looked inside.  The adult looked into one of the boxes with a neutral expression but 

reacted excitedly upon looking into the other box.  This nonverbal expression of 

excitement, happiness, and eagerness was achieved through a gasp, a smile, and raised 

eyebrows, and was meant to indicate that the contents of the box were interesting and 

highly desirable.   

In the consistent testimony videos, the adult expressed excitement nonverbally 

towards the contents of one box and verbally suggested that the object was in that same 

box.   

During the inconsistent videos, the adult expressed excitement nonverbally 

towards one of the boxes but stated that the object was in another. 

Theory of Mind measures.  Changes in the way children understand the mind 

and its relationship to reality, particularly advancements in their ability to reason about 

another person’s inner mental life, are associated with children’s understanding that other 

people can deceive you, intentionally as well accidentally (Mills, 2012).  Children who 

understand that people have different beliefs or that a person can appear to feel one way 

but actually feel differently are better equipped to understand deception and detect it than 

children who lack this level of social cognition.  To empirically examine this in the 

current study, children completed a battery of tasks designed to assess children’s level of 

mental state understanding.  The battery was adapted from Wellman and Liu (2004), 

whose research supports the view that developing a theory of mind is an extended, 
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constructivist process in which some concepts are acquired first and facilitate the 

acquisition of others.  As such, the battery assessed five concepts central to theory of 

mind understanding, following a Guttman scaling method with increasing difficulty.  A 

Guttman scale is one in which items are ranked for difficulty so that responding correctly 

to one item necessarily implies correct responses to all previous (easier) items.  In effect, 

knowing someone’s score on a Guttman scale automatically reveals which items were 

answered correctly and which were not.  The Guttman scaled theory of mind battery 

measures five concepts, listed here in order of increasing difficulty: divergent desires, 

divergent beliefs, knowledge access, contents false beliefs, and real/apparent emotion.   

Executive Function measures.  Participants completed three validated and 

widely used tasks as a measure of three focal executive functions - inhibitory control, 

working memory, and mental flexibility.  Children completed the Day/Night task for 

inhibitory control, the backwards digit span for working memory, and the dimensional 

change card sorting task for mental flexibility. 

Procedure 

Children were asked to watch a set of videos in which an adult exhibited some 

verbal and/or nonverbal behaviors indicating the location of a hidden toy.  Each video 

showed an adult sitting behind 2 boxes, and children were told that only one box has a 

toy inside it.  At the start of the task, the experimenter explained that after watching each 

video, participants would decide where they thought the toy was located.   

Familiarization phase.  To ensure that children understood the task, all 

participants completed two familiarization trials.  All children viewed the same 

familiarization videos.  Both trials featured a female speakers providing only verbal 
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testimony about the location of the box.  After opening and looking into both boxes, the 

speaker verbally indicated which box the child should look in.  After each familiarization 

video, children were asked to indicate which of the two boxes they thought had the toy 

and their responses were recorded.  After children made their selection, they were shown 

the contents of the box they had chosen.  Children who chose the box indicated by the 

adult’s verbal testimony were shown a toy hiding in that box.  Children who chose the 

box not indicated by the adult’s verbal testimony were shown an empty box.   

Testing phase.  Following the two familiarization trials, children went on to 

watch a series of 12 videos.  All children received three trials of each type of video for a 

total of twelve videos.  To minimize any unintended effects of speaker, a different adult 

was recorded for each video and no two videos had the same speaker.  All children 

received a verbal testimony video first, followed by an inconsistent testimony video, and 

the remaining 10 videos were presented in random order.  Following each video, children 

were asked to choose the box they believed had the hidden toy and their explanations 

were solicited.   

Theory of mind scale.   Following the computer search task, children completed 

a theory of mind battery following protocol described by Wellman and Liu (2010) (see 

Appendix).   

Divergent desires.  The Diverse Desire task is meant to test whether a child has 

developed the understanding that people can have differing desires.   

To test this, children were told a short story of a character, for example Sam, who 

was about to have snack time.  He could have either a carrot or a banana, they were told.  

Children were asked which snack they like best (own desire question) and told that Sam 
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really likes the opposite of whatever the child chose.  Then children were asked the target 

question, namely, whether Sam would chose to eat the carrot or the banana.  Answering 

correctly required that children answer the target question with the snack opposite to the 

one they mentioned in the own-desire question.   

 Divergent beliefs.  The purpose of this task was to examine children’s 

understanding that people can have differing beliefs.  To test this, children were told a 

short story of a character, for example Linda, who was looking for her cat.  Children were 

told that the cat could be hiding in one of two spots, either in the bushes outside or in the 

garage of the house.  Then children were asked for their own belief about where the cat 

might be and told that Linda believes her cat is in the place opposite to their own belief.  

Children were then asked the target question: Where will Linda look? Answering 

correctly required that children answer the target question with the location opposite to 

the one they mentioned in the own-belief question.   

Knowledge access.  The purpose of the knowledge access task was to assess 

children’s understanding of the relationship between perceptual access and knowledge.  

In this task, children were shown an ordinary box that contains a hidden object and asked 

what they thought was in the box.  Once the child took a guess, the experimenter revealed 

the contents of the box for a brief moment.  Upon closing the box again, the experimenter 

told children of a character named Eva who had never looked inside the box and asked 

them the target question: Will Eva know what is inside the box?  Children were also 

asked a memory question to ensure their response to the target question was not a result 

of misremembering the story.  The memory question asked whether Eva had ever seen 
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inside the box.  Answering correctly required that children respond “no” to the target 

question as well as the memory question.   

Contents false belief.  The purpose of this task was to assess children’s 

understanding of false beliefs, or that people can hold beliefs that do not correspond to 

reality.  In this task, children were shown with a common, familiar, specifically a band-

aid box.  Children were asked what they thought was in the box and, upon responding, 

were told that the band-aid box actually contained a set of crayons.  The experimenter 

also showed children the crayons inside the box for a brief moment.  Then, the 

experimenter told children of a character named Peter who had never seen inside the box 

and asked them the target question: What will Peter think is in the box, band-aids or a 

crayons?  The experimenter also asked a memory question to ensure that children’s 

responses to the target question were not a result of misremembering the story.  The 

memory question asked, “Has Peter seen inside the box?”.  Answering correctly required 

that children answer “Band-Aid “to the target question and “No” to the memory question.   

Real vs. Apparent emotions.  The purpose of this task was to assess whether 

children understand that people can appear to feel one emotion but actually feel 

differently.  In this task, children were first asked to identify the emotion associated with 

three different pictures of facial expressions – happy, sad, and neutral.  This was to 

ensure that children could recognize emotional facial expressions.  Then, children were 

told of a character named Matt.  Children were told that one of Matt’s friends told a mean 

joke about Matt and that all of his friends thought it was really funny, but he did not.  

Children were then told that Matt does not want his friends to know that he did not like 

the joke because they would tease him, so Matt decided to hide how he felt.  Children 
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were then asked two memory questions.  First, they were asked to recall what the other 

children did when Matt’s friend told a mean joke and then they were asked what his 

friends would do if Matt told them how he felt about the joke.  Once children answer 

these questions, they were asked the target questions.  Children were first asked to 

identify which of three facial expressions (used in the emotion recognition question at the 

very start) represented how Matt really felt when everyone laughed at the mean joke – 

happy, sad, or neutral/just okay.  Then, children had to identify which of three facial 

expressions represented how Matt tried to look when everyone laughed – happy, sad, 

neutral/just okay.  Responding correctly required that children answer the first question 

more positively than the latter question.  The experimenter continued through the scale 

until the child answered incorrectly.   

Executive function.  Finally, children completed three tasks designed to measure 

distinct elements on executive functioning.  

Inhibitory control.  To assess inhibitory control, children performed the 

Day/Night task (Carlson & Moses, 2001).  In this task, were shown a card depicting a sun 

and were instructed to say “night” anytime they saw the sun card.  Children were also 

shown a card depicting the moon and were instructed to say “day” anytime they saw the 

moon card.  Once the instructions were described, the experimenter presented 8 sun cards 

and 8 moon cards in a predetermined, mixed order and children’s first responses were 

recorded.   

Working memory.  To measure working memory, children completed a digit span 

task modified from Davis and Pratt (1996).  In this task, children were asked to repeat 

backwards a series of digits.  The digit sequence started at 2 digits and increased a single 
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digit every time the child repeated the sequence correctly.  If the child failed to recall a 

sequence, a new sequence of the same length was provided for the child to recall.  The 

task ended when a child failed to repeat three sequences of equal length.   

Mental flexibility.  To assess children’s mental flexibility, participants completed 

a standard dimensional change card sorting task (DCCS) (Diamond, Carlson & Beck, 

2005).  In this task, children were presented with two trays, distinguished only by the 

card attached to them: one card displayed a picture of a blue rabbit and the other card 

displayed a picture of a red boat.  The experimenter then presented children with a set of 

sorting cards.  The cards presented either a blue rabbit or a red boat.  Thus, each sorting 

card matched a model card on a single dimension at a time (either shape or color).  

Children performed two rounds of sorting.   

In the first round, children were told that they were playing a color game where 

the rule was to put blue cards in the blue tray and red cards in the red tray.  Then children 

were given one card at a time and asked to sort them by color.  Children needed to 

correctly sort six cards in a row in order to move on to the next round.  After completing 

the first round, the experimenter switched to the shape game, where the rule was to put 

rabbit cards in the rabbit tray and boat cards in the boat tray.  Six trials were administered 

using the same procedure as the first round. 

Coding  

Testimony videos.  Children’s responses were coded dichotomously.  In the 

verbal testimony videos, responses in favor of the verbally indicated box received a 1, 

whereas responses in favor of the alternative received a 0.  In the nonverbal testimony 

videos, responses in favor of the nonverbally indicated box received a 1, whereas 
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responses in favor of the alternative received a 0.  In the consistent testimony videos, 

responses in favor of the box indicated both sources received a 1, whereas responses in 

favor of the alternative received a 0.  In the inconsistent testimony videos, responses in 

favor of the nonverbally indicated box received a 1, whereas responses in favor of the 

verbally indicated box received a 0.  

The goal of this study was to examine the effect of nonverbal behavior in 

children’s decisions of trust.  If children answered correctly in the inconsistent trials, this 

would suggest that they were, indeed, able to draw on nonverbal behaviors when 

deciding whether to trust a speaker’s words and would provide further evidence that 

children are equipped with mechanisms that protect against being deceived.   

Theory of mind.  Children received a score out of 5 for the number of questions 

they answered correctly.   

Inhibitory control.  For the Day/Night task, children received a percentage score 

for the number of cards they correctly labeled out of 16.   

Working memory.  For the Backwards Digit Span task, children received a point 

for each sequence they correctly repeated backwards.  For each digit span, children were 

allowed up to 3 trials to respond correctly.  Once children responded correctly on a given 

digit span, they immediately moved on to a larger sequence.  If they responded 

appropriately on the first trial, they received 3 points for that digit span, whereas if they 

responded correctly on the second trial, they only received 2 points.  Children started 

with 2 digits and could go up to 6 digits, resulting in a maximum score of 15.  Children’s 

final score was calculated as a percentage out of 15.   
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Mental flexibility.  For the Dimensional Change Card Sorting Task, children 

received a score out of 6 for the number of correctly sorted cards in the post-switch 

phase.  Again, this score was converted to percentage. 
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Chapter Three: Results  

Preliminary analyses revealed no significant effect of gender or trial order on 

children’s decisions; thus, these variables were excluded from further analyses.   

For ease of discussion throughout the remainder of the paper, all choices coded as 

1 were considered the correct response for that video type.  To assess whether the 

likelihood of choosing the correct box is dependent on age, videotype, and their 

interaction, we conducted a mixed effects logistic regression with age, videotype and 

their interaction as fixed effects.  To account for the repeated measures for each 

participant, a subject variable was included as a random effect.  The deviance between 

the models with and without the interaction term was significant (λ2 = 73.78, p = .001).  

This suggested that the likelihood of choosing the correct box depends on both a child’s 

age and the type of video.  Results revealed a number of interesting findings.  First, there 

was a marginally significant difference between 4- and 6-year-olds and also between 5- 

and 6-year-olds across the verbal testimony videos.  Specifically, when only verbal 

testimony was offered, older children were slightly less likely than 4-year-olds (odds 

ratio = .22, z = -1.76, p = .08) and 5-year-olds (odds ratio = .17, z = -1.85, p = .06) to 

choose the verbally indicated box.  When only nonverbal testimony was offered, 4-year-

olds were significantly less likely than 5-year-olds (OR = .29, z = -1.91, p = .05) and 6-

year-olds (OR = .27, z = -2.06, p = .04) to choose the box indicated by the gasp, and there 

was no difference in likelihood for 5- and 6-year-olds.  When verbal and nonverbal 

testimony were in concert, children of all ages performed equally well, overwhelmingly 

choosing the box indicated by the two sources of testimony.  However, when verbal 

testimony was contradicted by nonverbal testimony, as in the inconsistent videos, 6-year-
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old children were significantly more likely to choose the box indicated by the gasp 

compared to 4-year-olds (OR = 37.37, z = 6.15, p < .001) and 5-year-olds (OR = 20.47, z 

= 5.92, p < .001).  Both 4- and 5- year-olds chose to look in the verbally indicated box, 

and there was no difference in the performance of these age groups.   

The predicted probabilities for this model are summarized in Figure 1.  The 

predicted probability of choosing the correct box in the inconsistent videos was .13 for 4-

year-olds, .13 for 5-year-olds, and .75 for 6-year-olds, illustrating the dramatic 

improvement in children’s performance among 6-year-olds for inconsistent videos.  For 

all other testimony videos, children at all ages were highly likely to choose the correct 

box; their predicted probabilities ranged between .89 and .99 for verbal testimony videos, 

.87 and .93 for nonverbal testimony videos, and .93 and 1.0 for consistent videos, 

respectively.   

To further understand the differences in performance for across the four types of 

videos, a poisson regression was conducted using age and videotype to predict the 

number of correct responses (out of the 3 trials).  The results of this analysis revealed a 

significant interaction between age and videotype on average number of correct 

responses.  Specifically, 6-year-old children, on average, scored significantly higher on 

inconsistent trials compared to 4-year-olds (z = 5.11, p < .001) and 5-year-olds (z = 4.61, 

p < .001).  The average number of correct responses was not significantly different 

between 4- and 5-year-olds.  Furthermore, there were no significant age differences 

among any of the remaining types of videos.  A summary of age differences in the 

average number of correct responses for each type of video is provided in Figures 2-5.  

Indeed, children of all ages performed similarly in verbal testimony videos, nonverbal 
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testimony videos, and consistent testimony videos.  Only inconsistent testimony videos 

revealed dramatic differences such that 6-year-olds, on average, performed better than 4- 

and 5-year-olds.    

Cognitive Correlates 

To examine the relationship between each cognitive measure and performance on 

the inconsistent videos, correlations between age, number of correct responses on the 

inconsistent testimony videos, and the four cognitive measures were computed.  The 

correlations are presented in Table 1.  Between the four cognitive measures, mental 

flexibility scores showed no correlation to any of the other cognitive factors.  Theory of 

mind was significantly correlated with inhibitory control and working memory, and 

working memory scores were significantly correlated with inhibitory control scores.  

Importantly, age showed a strong correlation with all but one cognitive measure.  With 

the exception of the DCCS task, children’s performance on the cognitive task improved 

with age.  Children’s average scores on the four cognitive measures are separated by age 

in Table 2. 

To explore the relationship between each cognitive measure and performance on 

the inconsistent testimony videos above and beyond the effect of age, four partial 

correlations were computed.  Results revealed no significant correlations between 

cognitive measures and number of correct responses on the inconsistent videos, after 

controlling for the effect of age.  Thus, differences in children’s performance on the 

inconsistent testimony videos does not appear to be driven by differences in their level of 

cognitive functioning.  Scatterplots for each cognitive measure and the number of correct 
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responses on inconsistent videos further illustrates the lack of significant partial 

correlations (Figure 6-9).   

Visual inspection of the scatterplot for DCCS scores shows the majority of 

children scoring between 80% and 100% on this task, with predominately 6-year-old 

children correctly answering on 3 inconsistent trials, and 4- and 5-year old children 

correctly answering none of these trials.  Thus, even though most children performed 

well on the DCCS task, only the oldest children also performed well on the inconsistent 

testimony videos.  

The plot of the theory of mind measure shows a broader range of scores on this 

task and successfully captures differences in children’s level of mental state reasoning.  

As shown in the scatterplot, of those who scored above 4 on the theory of mind scale, it 

was primarily 6-year-old children who also answered all three inconsistent trials 

correctly.  Many 5-year-olds scored above 4 on the scale, but they typically chose 

incorrectly on the inconsistent videos.  Thus, even though children from all ages 

performed well on the theory of mind task, only older children also performed well on the 

testimony videos.    

Inspecting the plot of the Day/Night task shows most children performing over 

50% correct on the task.  As with theory of mind scores, of those who performed highly 

on the task, it was primarily older children who also answered correctly on the videos.  

Younger children answered few videos correctly, if any, despite performing well on the 

inhibitory control measure.  

Finally, the plot of the backward digit span shows a wide range of scores across 

all age groups.  It also reveals that most children who responded correctly on at least 2 of 
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3 testimony videos were 6-year-olds, whereas most children who responded incorrectly 

on these videos were younger.  Together these plots suggest that performance on the 

inconsistent videos is more strongly associated with age than with any of the cognitive 

measures.    

Two further analyses were conducted to examine these relationships more fully.  

First, a separate poisson regression of the main effect of age, each cognitive measure, and 

their interaction was conducted on the number of correct responses in the inconsistent 

videos.  The results revealed no significant interaction effect and no significant main 

effects for any of the cognitive measures. Second, mediation analyses with age 

(independent variable), number of correct responses (dependent variable), and each 

cognitive measure as separate mediators were conducted using Preacher and Hayes’ 

multiple mediation method.  The results of these mediation analyses revealed no 

significant mediating effect of any of the cognitive measures.  
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Chapter Four: Discussion 

Children, like adults, depend on others to learn about the world (Harris, 2002).  

As discussed earlier, much of children’s early knowledge is influenced by the 

information they receive from other people.  Decades of research have demonstrated not 

only children’s ability to learn from others, but also the developing ability to select good 

sources of testimony.  Some research has shown that children as young as 3-years engage 

in selective trust (Jaswal and Neely, 2006; Doebel and Koenig, 2013).  In those studies, 

children are often provided with two informants and they have to determine the better 

source.  For example, children have to select whether a child or an adult would be a better 

source of information or whether a nice person is better to learn from than a mean person.  

In the current study, however, children are shown a single adult informant and have to 

choose which source of testimony, if any, to trust.  Despite this difference, children as 

young of 4 years demonstrated a clear and systematic ability to learn from adults’ verbal 

testimony, when no other testimony is offered.  Children neither chose randomly nor did 

they show systematic distrust in what the adult said.  Instead, children of all ages use the 

adult informant’s verbal statement as a true indication of the toy’s location.  When both 

sources of testimony are offered in concert, children’s decisions are overwhelmingly 

based on the testimony they receive.  When children receive an adult’s verbal testimony 

about the location of the box that is also matched by a nonverbal expression of 

excitement and interest, almost all children choose the box indicated by the two sources 

of testimony on all three trials.  In fact, all 5-year-olds chose the box indicated by 

testimony on all 3 trials and only two 4-year-olds and four 6-year-olds chose to look in 

the other box not indicated through testimony on at least one trial.  Importantly, no 
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children chose to distrust testimony on all 3 consistent trials.  This provides strong 

evidence that, under conditions of consistent verbal and nonverbal testimony, children 

trust both sources of information when making decisions.  These results support the 

evolutionary argument for the advantages conferred by our general tendency to trust in 

others and provide additional evidence of the early emergence of human reliance on 

others for information about the world.  What remains to be seen is when and whether 

this tendency to rely on others is complimented by protective mechanisms that modulate 

this trust.  In the present study, the protective mechanism being investigated is the role of 

conflicting nonverbal cues. 

When verbal and nonverbal sources of testimony did not match, children in this 

study were forced to make a decision that favors only one.  The results suggest that 

before the age of 6 years, children are biased to follow verbal testimony.  Young children 

appear untroubled by the conflict, basing their decisions on a speaker’s verbal testimony.  

The vast majority of 4- and 5-year-olds (73% and 62%, respectively) chose to look in the 

box indicated by the adult’s verbal statement rather than the one that elicited a nonverbal 

gasp on all three inconsistent testimony videos.  This is not due to a lack of understanding 

that nonverbal behavior is communicative.  By 4 years of age, children clearly 

demonstrate the ability to infer the location of the object when only nonverbal cues are 

provided.  In the nonverbal testimony videos, 85% of 4-year-olds chose the box indicated 

by the gasp on at least 2 out of 3 trials.  Thus, when no verbal testimony is provided, even 

young children reliably draw on nonverbal behaviors to inform their decisions.  It is in 

the presence of verbal testimony that preschool aged children overwhelmingly trust a 

speaker’s words, despite any inconsistent nonverbal behavior.  Prior to age 6, children’s 
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decisions are so heavily affected by what someone says that conflicting nonverbal cues 

do not seem to raise any suspicions.  Interestingly, there was a slight, albeit statistically 

non-significant, improvement between 4- and 5-year-olds.  This suggests a period of 

transition away from the strong bias to trust verbal testimony despite conflicting 

nonverbal behavior.  

Based on the results of the current study, it appears that between 4- and 6- years 

of age, children differ remarkably in their ability to detect deception through nonverbal 

behavior.  These ages correspond to a dramatic developmental change in children’s 

awareness and understanding of the relationship between verbal and nonverbal behaviors 

and their utility in decisions of trust.  Although children as young as 4 years extract 

information from nonverbal behavior when verbal testimony is either absent or 

consistent, the presence of verbal testimony seems to outweigh that of nonverbal 

testimony when the two conflict.  By 6 years, nonverbal behaviors begin to play a larger 

role in children’s trust towards verbal testimony, perhaps because older children posses 

an understanding of the relationship between the two sources in communicative 

exchanges.  

Some researchers argue that, contrary to the results of the current study, the 

ability to evaluate the veracity of verbal testimony through nonverbal cues appears earlier 

than 6 years of age.  Freire, Eskritt, and Lee (2004) claim that children as young as 4 and 

5 years are able to use a speaker’s eye gaze as an indication of the truthfulness of the 

speaker’s words.  In the last in a series of 3 studies, children between 3- and 5-years were 

asked to locate a hidden ball that was in one of three cups.  The children watched videos 

in which an adult appeared, said “Now I’m going to hide the ball”, subsequently 
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disappeared leaving a blank screen, then reappeared to show the adult who now said “I 

know where the ball is, I’ll give you a clue.  Maybe it’s in the incorrect color cup”.  

Immediately after saying this, however, the adult turned her gaze toward the correct 

location for two seconds and children were then asked where they though the ball was 

located.  Children completed six trials and received feedback after each one.  Despite 

feedback, 3-year-olds in their study continuously chose the cup indicated by the adult’s 

words, whereas 5-year-olds chose the cup indicated by the adult’s eye gaze.  Four-year-

olds, however, performed more variably, only sometimes choosing the cup that the adult 

was looking at.  The authors argue that around 4 years of age, children transition from a 

reliance on verbal cues to an understanding that nonverbal behavior can be revealing in 

deceptive situations.   

In order to understand the discrepancy between the results of the current study 

and those reported by Freire, Eskritt, and Lee (2004), two very important differences in 

methodology must be described.  First, children in their study were tested on the ability to 

use eye gaze as an indicator of deception.  There is ample evidence that children have 

experience tracking eye gaze from a very early age (Brooks & Meltzoff, 2002; 2005; 

Tomasello, Hare, Lehmann, & Call, 2007).  As early as 6 months, infants are known to 

follow the direction of someone’s eye gaze, especially when the gaze is accompanied by 

infant directed speech (Senju, & Csibra, 2008).  Given that very young children are 

skilled at tracking where others are looking, it is not surprising that 5-year-olds, and even 

some 4-year-olds, in their study attended to the speaker’s looking behavior.  This specific 

nonverbal cue is one that children have experience with and are extremely reliant on for 

learning about the world in everyday, non-deceptive contexts.  As such, this experience 
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may lead children to form a strong representation of eye gaze as a trustworthy and 

reliable source of information.  Asking children to decide whether to trust verbal 

testimony or eye gaze is arguably easier than asking them to reconcile between verbal 

testimony and other sorts of nonverbal cues.  Based on the results of their study, one 

might argue that young children have difficulty overcoming their strong proclivity to trust 

what they are told, but that by 4-years, only certain nonverbal cues are sufficient to raise 

suspicion that verbal testimony might be untrustworthy. 

A second important feature may underlie differences in the age at which children 

were found to use nonverbal cues to detect deception.  In their experiment, children were 

actually told, “the adult in the video is very tricky and will try to trick you so that you 

guess wrong.  You have to watch very carefully and guess where Tricky Michelle has 

hidden the ball, OK?”.  This warning was repeated several times; even the adult in the 

video admitted her intention to trick the child.  Thus, children in their study were 

provided with explicit information about the intention to deceive.  This is a fundamental 

difference between the current study and that of Freire, Eskritt, and Lee (2004) and 

arguably underlies the difference in results for 4- and 5-year-olds.  Children in their study 

did not have to infer the intention to deceive; rather, they only had to infer that nonverbal 

eye gaze can reveal the true state of affairs when verbal testimony is untrustworthy. 

While this is an important developmental achievement and reveals that young children 

can negotiate different sources of information to extract truth, it does not necessarily 

reveal that their vigilance against verbal testimony is intrinsically driven.  Instead, young 

children require explicit warning that they are at risk of being deceived.   
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As in the study just described, the majority of existing studies on the development of 

deception detection provide children with a reason to doubt, either by explicitly stating 

that a speaker is mean or tricky, or by providing feedback on a speaker’s history of 

accuracy.  As a result, these studies are less about children’s ability to practice vigilance 

and more about the cues they can use to determine the truth in a known (pre-established) 

deceptive situation.  Important as that is, we should also ask ourselves how and when 

children decide for themselves whether there is a clear reason to doubt.  

Mills (2012) suggests that across development, there seems to be a strong bias to trust 

new information, particularly “when there is no clear reason to doubt”.  The current study 

demonstrates that when children are not warned of the intention to deceive, 5-year-olds 

do not readily infer deceptive intent from inconsistency between verbal and non-verbal 

testimony.  Only by 6 years does inconsistency lead children to infer deceptive intent.  

Indeed, when 6-year-olds in this study were faced with conflicting verbal and nonverbal 

testimony, they systematically chose to trust the nonverbal testimony rather than the 

verbal testimony, indicating they perceived nonverbal behavior as a better indicator of 

truth.  Arguably, by this age, children treat nonverbal behavior as a leakage cue; that is, 

they understand that nonverbal behavior that is inconsistent with the verbal message is a 

signal of deception and is indicative of information the speaker wanted to conceal.  

It is interesting to consider how children achieve this nuanced understanding of the 

relationship between verbal and nonverbal cues for decisions of trust; particularly that, in 

some contexts, nonverbal cues are better indicators of the truth.  Zuckerman and Driver 

(2014) present one view of nonverbal leakage which suggests that the reason nonverbal 

behavior is seen as a signal of deception is because nonverbal behavior is often harder to 
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control than verbal statements.  In contexts in which the two sources are inconsistent, 

nonverbal behaviors are perceived as harder to control or manipulate and, therefore, more 

likely to be truthful.  Though a direct exploration of whether children view nonverbal 

behavior as harder to control than verbal statements is lacking, research suggests that the 

distinction between voluntary and involuntary action appears around 6 years of age, prior 

to which young children are biased to judge actions as voluntary (Rosset & Rottman, 

2014).  If 6-year-old children are aware that only some actions are controllable, they 

would be better equipped than younger children to apply this distinction in decisions that 

require considering the relationship between verbal and nonverbal behaviors.   

The extent to which children appraise the manipulability of verbal and nonverbal 

behavior is an open question and future research should consider asking children whether 

the deceivers were aware of their nonverbal behaviors, such as the gasp, and whether they 

could have avoided gasping or acted differently.  Researchers might ask children to 

explain why the speakers gasped if they were trying to be tricky or deceptive.  Perhaps 

children’s explanations will align with their ability to extract truth from nonverbal cues in 

the face of contradictory verbal testimony, though it is important to note that the explicit 

awareness of the manipulability of nonverbal behaviors might not emerge until much 

later.  Indeed, children may not be aware or conscious of the relationship even if they 

employ this strategy to detect deception.  

Another reason older children may come to discount verbal testimony in favor of 

conflicting nonverbal testimony might come from the way that adults talk about lying to 

children.  Children do not typically conceive of lies as false actions or behaviors, instead 

children arguably learn that lying is defined as false statements, thereby highlighting the 
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falsity of the verbal message.  Indeed, a number of early studies on children’s concepts of 

lying and deception found that children defined all false statements as lies (Piaget, 1952; 

Taylor, Lussier, & Maring, 2003).  If children’s concept of lying focuses primarily on 

false verbal statements, this might lead them to more readily infer that inconsistencies 

signal false verbal testimony rather than false nonverbal behavior.  In short, dishonesty 

manifests in people’s words rather than in their actions.  

Perhaps, some might argue, older children’s advantage over their younger 

counterparts stems not from an increased ability to detect deception, but from a higher 

level of general skepticism towards testimony.  For example, Lee, Cameron, Doucette, 

and Talwar (2002) argue that preschool aged children are quite gullible and that older 

children become increasingly better at withstanding a bias to trust what they are told.  If 

older children were approaching the testimony videos with an inclination to distrust what 

they were told, their performance on the verbal testimony videos would be significantly 

worse compared to younger children.  Such a finding was not borne out by the present 

data.  Across the three verbal testimony videos, average accuracy was not different across 

ages.  On average, children’s accuracy was between 2.67 and 2.92 (out of 3) across 4-, 5-, 

and 6-year-olds.  This strongly indicates that 6-year-olds were not generally more 

skeptical than younger children, as they did not show significant differences in their 

average accuracy for the verbal testimony videos.  

Importantly, results from the mixed effects logistic regression show that 6-year-

olds were marginally less likely than younger children to trust verbal testimony, even 

when it was the only source of information offered.  Although this might be taken as an 

indication of heightened skepticism among older children, it is in fact a measure of the 
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differences in odds for choosing the verbally indicated box between the age groups.  It 

shows that 6-year-olds had smaller odds of choosing the verbally indicated box compared 

to 4- and 5- year-olds.  The reason for this is that older children occasionally chose to 

look in the box not indicated by the adult’s verbal statement on one of the three trials.  Of 

twenty-eight 6-year-olds, seven children looked in the box not indicated by the adult’s 

verbal testimony on one of three trials and only one 6-year-old did so on two trials.  Only 

two of the twenty-nine 5-year-olds and two of twenty-six 4-year-olds looked in a box 

other than the one verbally indicated on one of the three trials.  While these lead to 

marginally significant differences in the odds of choosing the verbally indicated box, 

recall that the predicted probability of choosing the correct box was high across all age 

groups.  Indeed, the probability of choosing the verbally indicated box in the verbal 

testimony videos was .89 for 6-year-olds, .98 for 5-year-olds, and .99 for 4-year-olds.  

Thus, despite differences in the odds, children at all ages were very highly likely to 

choose the box indicated by verbal testimony when it was offered exclusively and their 

average success was equivalent across all ages.  Only in the face of conflict did older 

children reliably prefer to trust nonverbal testimony over verbal testimony.  This points 

not to an overall skepticism, but instead strengthens the conclusion that by 6, children 

understand that inconsistencies warrant suspicion and begin to treat nonverbal testimony 

as a better indicator of the truth than verbal testimony.   

As mentioned briefly above, children as young as 4 years demonstrated a 

consistent use of nonverbal behavior to infer the contents of the box when verbal 

testimony was either absent or consistent.  That children inferred the location of the toy 

from adults’ nonverbal behavior is evidence that they possess an understanding of the 
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communicative nature of nonverbal behavior.  In this study, when an adult’s expression 

of excitement and interest was unaccompanied by any verbal testimony, children as 

young as 4 years of age reliably chose the box that elicited the nonverbal response.  

Though previous research has shown that children are sensitive to nonverbal behaviors, 

there is conflicting evidence as to when children become able to use nonverbal behaviors 

to guide their decisions.   

In one study, Smith and LaFreniere (2009) argue that the ability to effectively use 

nonverbal cues to make decisions develops in middle childhood, around 8 years of age.  

In their study, 4-, 6-, and 8-year-olds played a guessing game in which they had to 

determine the color of 16 playing cards (either red or black) using an adult’s nonverbal 

behavior.  In one condition, children saw an adult smile every time her testimony was 

false, whereas she kept a neutral face when her testimony was truthful.  In another 

condition, children saw an adult smile when her testimony was truthful and keep a neutral 

face when her testimony was false.  In order to perform well, they had to identify the 

contingency between the person’s nonverbal behavior and the intentions of the adult.  

Children in their study were given feedback after each trial, yet the researchers found that 

4- and 6- year-olds failed to use this nonverbal information to correctly determine the 

color of the cards.  Based on these results, the authors argue both that children younger 

than 8 years are unable to identify contingency between nonverbal cues and that the 

ability to recognize the informative value of nonverbal behavior is also late developing.   

Although their reported analyses are lacking, and it is difficult to ascertain 

whether the poor performance exhibited by the 4- and 6-year-olds was a result of 

answering randomly or, instead, trusting the adult’s nonverbal testimony regardless of the 
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contingent facial expression, the conclusion that young children are unaware of the 

informative value of nonverbal behavior is arguably too strong.  In the present study, 

children as young as 4 years were extremely proficient at using the nonverbal expression 

to infer the location of the toy.  Children in the current study never received feedback on 

any test trials and, still, the majority of children chose to look in the box indicated by the 

gasp on at least 2 of the 3 nonverbal testimony trials.  This provides evidence that even 

preschool aged children glean information from others’ nonverbal behavior.   

One possible reason children in the present study were better able to use 

nonverbal behaviors to guide their decisions might lie in the type of nonverbal cue they 

were given.  In the present study, informants’ nonverbal expression included not only a 

smile, but also an expression of surprise and interest.  The adults smiled, raised their 

eyebrows and gasped upon opening one of the boxes.  Perhaps this sort of nonverbal 

expression is easier to notice and comprehend than a smile alone.  Indeed, a study by 

Sauter, Panattoni, and Happé (2013) found that children as young as 5 years exhibit an 

understanding of nonverbal vocalizations.  In their study, children between 5 and 10 

years were asked to identify the emotion associated with a variety of nonverbal 

vocalizations.  The emotion sounds they tested included achievement, amusement, 

contentment, surprise, relief, anger, disgust, fear, and sadness.  The researchers found 

that, on average, 78.1% of 5- to 7-year-olds and 83.9% of 8- to 10-year-olds correctly 

identified the emotions from listening to a nonverbal vocalization.  This suggests that 

children at least as young as 5 years are able to identify these emotions just by listening 

to the associated vocalization.   
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Interestingly, the researchers found age differences in the ability to identify one of 

the emotion sounds they tested.  Specifically, ‘surprise’ was the only emotion for which 

younger children performed worse than older children.  All other emotions tested were 

identified at similar rates across age.  Given that adults in the current study portrayed 

surprise and interest through their nonverbal expression, one might expect, based on the 

results of Sauter, Panattoni, and Happé (2013), children 5 years and younger to preform 

poorly on the nonverbal testimony videos.  Contrary to this prediction, in fact, the 

majority of children of all ages correctly looked in the box indicated by the nonverbal 

gasp on at least 2 out 3 nonverbal testimony videos.  This suggests that children 

understand nonverbal expressions of surprise as early as 4 years of age.  One reason 

young children might have performed better than would be expected based on the results 

of Sauter, Panattoni, and Happé (2013) is because they not only heard the vocalization of 

surprise but also saw the expression on the adult’s face.  Perhaps the combination of 

visual and auditory cues facilitated young children’s understanding that the adult’s 

nonverbal behavior indicated the location of the toy.  Even so, these results provide 

evidence that young children are aware of the communicative role of nonverbal behaviors 

and can use them in forming beliefs about the world around them. 

Cognitive Correlates.  Many elements of deception detection abilities seem 

intimately tied to aspect of cognitive functioning (Koenig & Harris, 2005b; Vanderbilt, 

Liu, & Heyman, 2011).  In the current study, four cognitive measures were administered 

to assess their relationship to children’s ability to detect deception through nonverbal 

cues.  Children completed a theory of mind scale to measure mental state reasoning, a 

day/night task to measure inhibitory control, a backward digit span task to measure 
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working memory, and a dimensional card sorting task to measure mental flexibility.  The 

three measures of executive functioning were significantly positively correlated with 

children’s correct responses on the inconsistent testimony videos.  Only theory of mind 

scores showed no correlation to performance on the videos.  In addition, theory of mind 

scores, working memory, and inhibitory control were all significantly positively 

correlated with age.  Older children performed higher on these tasks compared with 

younger children.  Given the dramatic differences between age groups on correct 

responses on the inconsistent testimony videos, it was important to identify whether the 

cognitive measures contributed uniquely to children’s performance on the testimony 

videos.  Results of the partial correlations found no unique relation between any of the 

cognitive factors and children’s decisions in the inconsistent videos.  This strongly 

indicates that it is not level of cognitive functioning that predicts children’s ability to use 

nonverbal cues to detect deception; rather other differences between these ages seems to 

underlie this ability.   

Despite the absence of any unique linear association between level of cognitive 

functioning and the ability to detect deception in this study, there is some evidence of a 

different important and interesting relationship.  Recall that there were almost no children 

who performed well on the inconsistent testimony trials but did poorly on inhibitory 

control and mental flexibility tasks.  Based on this, one might speculate whether 

inhibitory control and mental flexibility could be necessary conditions for detecting 

deception in early childhood.  This also applies, albeit to a lesser degree, to children’s 

scores on the theory of mind scale, wherein very few children performed well on the 

inconsistent testimony videos despite low mental state reasoning.  While none of these 
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cognitive functions are decisive predictors of the ability to detect deception through 

nonverbal cues, its mechanisms appear to be predicated on the development of those 

functions. 

Inhibitory control.  This function has been shown to emerge within the early 

childhood years, between 3- and 6- years of age (Diamond & Taylor, 1996), and is 

recognized for its role in children’s ability to tell sophisticated lies (Talwar & Lee, 2008).  

In this study, inhibition may aid in children’s ability to detect deception by enabling them 

to overcome their bias to trust verbal testimony.  Once children achieve a certain level of 

inhibitory control, they may be better able to consider other sources of testimony.  

Additionally, with the development of inhibitory control, children may begin to recognize 

that some acts are harder to inhibit than others.  As this realization begins to materialize, 

children may also realize that nonverbal behaviors are often harder to control than verbal 

statements, which may lead to an understanding of nonverbal cues as a sort of leakage, 

and therefore, as a better indicator of the truth.  

Mental flexibility.  The DCCS tested children’s ability to switch attention 

between different tasks.  In order to properly accommodate the different types of 

testimony videos, children in this study needed to switch between situations in which 

different sources of testimony were offered.  Specifically, they may needed to switch 

from making decisions based on one source of information to ones based on two sources 

of information.  Without the ability to switch, children might be rigid in their approach to 

the videos.  

Theory of mind.  While only a small number of children who performed poorly 

on this scale correctly located the toy in the inconsistent videos, the data suggest that 
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mostly children who possess some understanding of divergent beliefs and divergent 

desires successfully detected deception on at least one trial.  

Working memory.  The backward digit span task was a measure of children’s 

ability to hold multiple pieces of information for potential processing.  This factor had the 

strongest correlation to children’s ability to detect deception.  Thus, higher levels of 

working memory capacity were associated with better deception detection abilities.  

However, as with the other factors, this predictive power is lost after accounting for age.  
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Chapter Five: Conclusion 

These results provide exciting, new evidence of the development of epistemic 

vigilance, specifically the ability to modulate trust in verbal testimony based on the 

presence of conflicting nonverbal behavior.  Not only do children show the ability to 

identify and preferentially learn from good sources of information, but also, by 6 years, 

children are able to judiciously modulate their trust towards potentially bad sources of 

information.  Before 6 years, children reliably extract information from verbal and 

nonverbal testimony, except when the two sources conflict.  In such cases, young 

children show a strong bias to trust what adults said.  Although 5-year-olds are somewhat 

better than 4-year-olds at detecting deception, children experience a dramatic 

improvement at 6 years of age.  Older children infer deceptive intent from nonverbal 

cues, leading them to distrust what they were told.   

A number of factors might contribute to the increased abilities seen in older 

children.  It appears that between these years, children develop an understanding of the 

relationship between verbal and nonverbal testimony.  They gain awareness of the 

distinction between voluntary and involuntary actions and understand nonverbal cues as a 

sort of leakage cue, an indication to distrust in verbal testimony.  Additionally, higher 

levels of cognitive function correlate with children’s ability to detect deception.   

Determining whether the results of this study are specific to the nonverbal 

behavior elicited by adults in this study is an important avenue for future research.  To 

what extent did the emotional saliency of the nonverbal behavior facilitate older 

children’s deception detection?  Would 6-year-olds show the same tendency to distrust 

verbal testimony if the conflicting nonverbal behavior was less explicit?  Furthermore, it 
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is important to address more directly the extent to which this ability emerges as the result 

of a specific preference to treat nonverbal testimony as a leakage cue or whether it results 

from an increased recognition of the importance of multiple sources of testimony for 

decisions of trust.  Future studies could present children with an informant who exhibits 

conflicting verbal testimony to assess whether children systematically treat one of verbal 

cues as leakage or if they would choose to trust the two sources at random.  

In conclusion, the current study contributes to our understanding of the 

development of children’s ability to detect deception.  Such epistemic vigilance is 

important across the lifespan insofar as it protects against the risk of deception and 

manipulation, which is inherently part of communication.  In line with decades of 

research, the present study reveals the important role of people’s words and actions on 

children’s decisions of trust.  When either of these sources of information is offered 

exclusively or when they are in agreement, children as young as 4 years trust rely on 

them to guide their decisions.  The ability to use nonverbal behavior as a leakage cue, 

however, appears to emerge at 6 years.  At this age, children detect deception by 

reflecting on the relationship between verbal and nonverbal testimony.  When faced with 

conflicting verbal and nonverbal testimony, 6-year-olds not only decrease their trust in 

verbal testimony, but also treat nonverbal behavior as a better indication of the truth.   
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Table 1 

 

 

Correlations between age, number correct on inconsistent videos, and cognitive measures 

 

  1 2 3 4 5 6 

1 Age in months 
      

2 
No.  of correct responses for inconsistent 
videos  .57** 

     
3 Theory of mind score (out of 5) .54**  .20 

    
4 Inhibitory control (Day/Night) (%) .31**  .24* .27* 

   
5 Working memory (Backward Digit Span) (%) .59** .42** .47** .39** 

  
6 Mental Flexibility (DCCS) (%) .11  .23* .17 .08 .18 
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Table 2 

Average score on cognitive measures across age 

 

 

 

 

 

 

 

 

  

  ToM D/N BDS DCCS 

4-year-olds 2.12 .73 .15 .88 

5-year-olds 3.86 .79 .30 .87 

6-year-olds 4.29 .89 .46 .95 
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Figure 1.  Predicted probabilities of choosing the correct box  

Verbal NonVerbal Consistent Inconsistent

4 year olds
5 year olds
6 year olds

Li
ke

lih
oo

d 
of

 c
ho

os
in

g 
co

rr
ec

t b
ox

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

 



	  

	   68 

Figure 2.  Average number of correct responses on verbal testimony videos 
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 Figure 3.  Average number of correct responses on nonverbal testimony videos 
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 Figure 4.  Average number of correct responses on consistent testimony videos 
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 Figure 5.  Average number of correct responses on inconsistent testimony videos 
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Figure 6.  Scatterplot of theory of mind scores and number of correct responses on 

inconsistent testimony videos 
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Figure 7.  Scatterplot of inhibitory control scores and number of correct responses on 

inconsistent testimony videos 
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Figure 8.  Scatterplot of working memory scores and number of correct responses on 

inconsistent testimony videos 
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Figure 9.  Scatterplot of mental flexibility scores and number of correct responses on 

inconsistent testimony videos 
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Appendix A 

Theory of Mind Scale 

Divergent Desires: 

Here’s Sam. It’s snack time, so Sam wants a snack to eat. Here are two different snacks: 
carrots and cookies.   

Which snack would you like best? Would you like CARROTS or COOKIES best? (circle 
their choice) 

If child picks cookies: Sam really likes carrots. He doesn’t like cookies. He likes carrots 
best. 

If child picks carrots: Sam really likes cookies. He doesn’t like carrots. He likes cookies 
best. 

So now it’s time to eat. Sam can only choose one snack, just one. 

Target Question: Which snack will Sam choose? 

Carrots   Cookies 

Divergent Beliefs: 

Here’s Linda. Linda wants to find her cat. Her cat might be hiding in the bushes, or it 
might be hiding in the garage.  

Where do you think the cat is? In the BUSHES or in the GARAGE? (circle their choice) 

If child chooses the bushes: Linda thinks her cat is in the garage. She doesn’t think it’s 
in the bushes. She thinks her cat is in the garage. 

If child chooses the garage: Linda thinks her cat is in the bushes. She doesn’t think it’s in 
the garage. She thinks her cat is in the bushes. 

Target Question: So where do you think Linda is going to look for her cat? In the bushes 
or in the garage? 

Bushes  Garage 

Knowledge Access: 

Here’s a box. What do you think is inside the box? ______________________________ 

Let’s check it out….It’s really a necklace inside! 

Okay, what is in the box? ______________________ 

Here’s Eva. Eva has never seen inside the box. 
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Target Question: Does Eva know what’s inside the box? 

 YES  NO 

Memory Question: Has Eva ever seen inside the box? 

 YES  NO 

Contents False Belief: 

Here’s a Band-Aid box. What do you think is inside the Band-Aid box? 

Let’s see...it’s really crayons inside! 

Okay, what is in the Band-Aid box? ______________ 

Here’s Peter. Peter has never ever seen inside this Band-Aid box.  

Target Question: So, what will Peter think is in the box? 

 Band Aid Crayons 

Memory Question: Has Peter ever seen inside this box? 

 YES  NO 

Real - Apparent Emotion Questions: 

Here are some faces. Can you tell me what these faces show?  

Can you point to the happy face?  

Can you point to the sad face? 

Can you point to the just okay face? 

Ok great. So now I’m going to tell you a story about a boy.   

I’m going to ask you about how the boy feels on the inside and how he looks on the 
outside, on his face. He might really feel one way on the inside but look a different way 
on the outside. Or, he might really feel the same way inside as on the outside, on his 
face. I want you to tell me how he really feels inside and how he looks on the outside, on 
his face. 

This story is about Matt. Matt was playing together with his friends and telling jokes. 
One of his friends Rosie, told a mean joke about Matt that made everyone laugh. 
Everyone thought it was very funny, but Matt did not. BUT, Matt didn’t want the other 
children to see how he felt about the joke because they would tease him and call him 
names So, Matt tried to hide how he felt. 
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Memory Question #1: What did the other children do when Rosie told a mean joke about 
Matt? 
_______________________________________________________________________ 

Memory Question #2: In the story, what would the other children do if they know how 
Matt felt? 
_______________________________________________________________________ 

Target-Feel Question: (Pointing to the 3 emotion pictures) So, how did Matt really feel 
when everyone laughed? Did he feel happy, sad, or just okay? 

HAPPY  SAD  JUST OKAY 

Target-Look Question: How did Matt try to look on his face when everyone laughed? 
Did he try to look happy, sad, or just okay? 

HAPPY  SAD  JUST OKAY 
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