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ABSTRACT 

Author:  Ashley C. King 

Title:   Development of Inhibition as a Function of the Presence of an  
   Intentional Agent 
 
Institution:  Florida Atlantic University 

Thesis Advisor: Dr. David Bjorklund 

Degree:  Master of Arts 

Year:   2009 

 This thesis examined the developmental differences in inhibition and theory-of-

mind of 4-8 year olds as a function of the suggested presence of a supernatural agent. All 

children played four games designed to assess their current level of inhibition and theory-

of-mind performance; Children in the experimental condition, only, were also introduced 

to an invisible Princess Alice and were told that she was watching during the games. 

Following these measures, all children engaged in a resistance-to-temptation task to 

determine any differences in inhibition resulting from Princess Alice’s suggested 

presence. I found that children exhibiting a well-developed theory-of-mind were more 

likely to express belief in Princess Alice than were children lacking this cognitive ability. 

This research provided support that cognitive maturity, rather than immaturity, may be 

necessary for children to express belief in novel supernatural agents, and highlighted the 

importance of context as a mediating factor in children’s behavioral inhibition. 
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INTRODUCTION 

 The development of inhibition in children has been widely studied in the field of 

developmental psychology. Behavioral inhibition abilities have been correlated with 

executive function skills (Carlson, Moses, & Claxton, 2004; Simpson & Riggs, 2005), 

theory-of-mind tasks (Carlson et al., 2004; Leslie, German & Polizzi 2004), and moral 

development (Talwar & Lee, 2008).  No research to my knowledge has been done, 

however, regarding how children’s inhibition is affected by the suggested presence of an 

intentional supernatural agent. 

 Humans may have a natural propensity to reason about the existence of 

supernatural agents and to perceive teleological meaning in otherwise ambiguous natural 

events (Casler & Kelemen, 2006; Lombrozo, Kelemen, & Zaitchik, 2007). Recently, 

research has shown that the behavior of adults is significantly influenced by the 

suggested presence of a supernatural agent (Bering, McLeod, & Shackelford, 2005), and 

studies have shown that humans throughout the lifespan may have a natural tendency to 

think in teleological terms which has led to a suggested folk psychology of souls (Bering, 

2006; Bering & Bjorklund, 2004).  

 Although young children lack the theory-of-mind to accurately reason about the 

mental states and beliefs of other individuals, studies have shown that even preschool 

children display intuitively theistic conceptions about reality (Keleman, 2004), and that 

given the correct context, children will readily accept the reality status of novel 

supernatural entities (Woolley & Van Reet, 2006). Recently it has even been found that 
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older children (7 years or older) will attribute meaning to ambiguous events as being 

communicative messages or “signs” from a novel supernatural agent (Bering & Parker, 

2006). 

 This thesis examines resistance-to-temptation behavior in 4-8 year old children in 

response to the suggested presence of a supernatural agent and its relation to inhibitory 

measures of executive function and theory-of-mind development. Specifically, I 

hypothesize that older children in an experimental condition will be likely to inhibit their 

natural behavior (peeking) in response to the suggested presence of a supernatural agent. 

Younger children will presumably not inhibit their behavior due to an under-developed 

theory-of-mind which limits them from being able to cognitively link the presence of a 

supernatural agent to their own behavior. A control group, who will not receive the 

invisible-agent prime, will be less likely to show inhibitory behavior and, as such, will be 

more apt to peek once given the opportunity. Before presenting evidence in support of 

this hypothesis, I will give a brief overview of inhibition, executive functions, and theory-

of-mind development, focusing on how these components relate to the present study. 

Development of Inhibition 

 Inhibitory control can be defined broadly; however, for my purposes, I will adopt 

a definition similar to that used by Simpson and Riggs (2005) in which inhibitory control 

is defined as “the ability to stop an inappropriate response or to ignore irrelevant 

information” (p. 19). This partite definition is important because inhibition is often 

thought of as simply the ability to withhold a prepotent response; adopting a broader 

definition encompasses a larger range of behavioral measures as well as the cognitive 

processes that aid in inhibitory actions. Maintaining a definition that takes into account 
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cognitive processes is important because these processes serve as the foundation of 

executive functions, which allow us to regulate our behavior through planning, 

controlling, and inhibiting actions. Additionally, research has shown that behavioral and 

cognitive inhibition control entirely different psychological constructs, each with distinct 

abilities and proclivities to interference that do not necessarily overlap (Harnishfeger, 

1995).  

 Inhibition has been linked to theory-of-mind (see discussion below) and has 

consistently been found to develop in a child’s early years of life, with increasing 

improvements continuing throughout the elementary school years (Bjorklund & 

Harnishfeger, 1990; Harnishfeger & Bjorklund, 1993). Several theories exist to explain 

individual differences in children’s inhibition, and while an in depth look at these theories 

is beyond the scope of this thesis, it is sufficient for our purposes simply to understand 

that infants are not born with well-developed inhibition abilities but must develop them 

during the early years of life. (For an in depth discussion of the development of efficient 

inhibition, see Harnishfeger, 1991.)  Because research has shown that cognitive and 

behavioral inhibition mediate different psychological constructs, I’ll give a brief 

overview of their similarities and differences (Harnishfeger, 1991). The present thesis 

examines behavioral inhibition, so the distinction between the two is important to this 

research. 

Cognitive Versus Behavioral Inhibition 

 Behavioral inhibition “involves the (potentially intentional) control of overt 

behavior, such as resisting temptation, delay of gratification, motor inhibition, and 

impulse control” (Harnishfeger, 1995, p. 184). Behavioral inhibition has been assessed in 
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go/no-go tasks such as the bear/dragon task developed by Reed, Pien and Rothbart 

(1984). In this procedure, participants are asked to engage in overt behavior (e.g., 

touching their toes) when it is instructed by a bear puppet but to inhibit their responses 

when instructed to engage in the same behavior by a dragon puppet. 

 In contrast, cognitive inhibition “involves the control of cognitive contents or 

processes, and can be intentional and conscious or unintentional and unavailable for 

conscious introspection” (Harnishfeger, 1995, p. 184). This type of inhibition is 

frequently employed in daily life as context-irrelevant thoughts are suppressed so 

attention can be allocated to context-relevant thoughts. Examples also include intentional 

control of consciousness including suppression of inappropriate or irrelevant thoughts 

(Harnishfeger, 1995). Cognitive inhibition is important because any inadequacy can be 

detrimental to task performance and interfere with daily functioning (Bjorklund & 

Harnishfeger, 1995). 

 While many of the individual differences associated with behavioral and cognitive 

inhibition may have commonalities (e.g., individual differences due to brain-based 

differences, differences in cognitive skill and ability, and executive functions), research 

has shown that the psychological constructs involved in each form of inhibition (e.g., 

cognitive and behavioral) are separate and unique (Harnishfeger, 1995). As the current 

research strives to assess developmental differences primarily in inhibitory behavior 

rather than cognition, behavioral (rather than cognitive) inhibition will be the focus of 

this thesis. 

Children’s Peeking Behavior 
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 One measureable form of behavioral inhibition that is relevant to this study is 

children’s peeking behavior. Previous research on children’s use of deception in 

temptation resistance paradigms has reported interesting results regarding children’s 

peeking behavior (Talwar & Lee, 2008). To create a temptation-resistance paradigm, 

experimenters explicitly tell children not to peek at or play with a toy during a brief 

period of time during which they are left alone. In a classic study of deception, Lewis, 

Stanger, and Sullivan (1989) found that 29 out of 33 three-year-old children peeked 

during a resistance of temptation task. Similar results were reported in another study for 

3- to 8-year olds, suggesting that a peeking response in temptation resistance paradigms 

may be the prepotent response for children of a wide range of ages (Talwar & Lee, 2008).  

Furthermore, peeking  for the 3- to 8-year olds occurred on average only 11 seconds after 

the experimenter left the room (SD = 13.2), with half of the participants peeking within 6 

seconds (Talwar & Lee, 2008). Statistical analyses revealed that peeking behavior was 

not significantly different for children of different ages or genders, meaning that peeking 

behavior is equally likely to occur for both genders and at all ages between three and 

eight. 

Executive Functions and Theory of Mind  

 Executive function consists of the cognitive components that monitor and govern 

the thoughts and behaviors of an individual (Bjorklund, 2005, Barkley, 2004; Carlson et 

al., 2004). Although executive functions encompass a broad range of cognitive processes, 

the one that is relevant to this study is that of inhibition. 

 Often assessed in measures of executive functioning, inhibition is frequently 

associated with a child’s developing theory-of-mind (Carlson et al., 2004; Leslie, 
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Friedman, & German, 2004; Leslie & Polizzi, 1998). Theory-of-mind as typically defined 

refers to the organization of thoughts in such a way that they afford the possibility to 

make predictions about others’ behaviors on the basis of their unique thoughts, beliefs 

and desires (Bjorklund, 2005). Theory-of-mind typically develops during the preschool 

years, allowing for a fully functioning theory-of-mind by about the age of five.   

 Theory-of-mind development is typically assessed by performance on a standard 

false-belief task, something young children have difficulty passing due to their inability 

to inhibit the prepotent response. In the prototypical false-belief task, the child is told a 

story about two main characters in which both characters are in a room with a particular 

object (e.g., a ball that both characters know is hidden in a box; see Flynn, O’Malley, & 

Wood, 2004). Character A leaves the room, and while gone, character B moves the object 

to a different location (e.g., character B takes the ball from the box and hides it 

elsewhere). The child being told the story is then asked the critical false-belief question 

(e.g., Where will character A look for the object?) as well as comprehension check 

questions (Where is the object really?, Where was the object first?; Flynn, O’Malley, & 

Wood, 2004). 

 Studies have found that theory-of-mind performance is related to individual 

differences in children’s inhibition as measured in a standard executive function battery 

of tests (Carlson, Moses & Claxton, 2004; Simpson & Riggs, 2005). Research has shown 

that good executive control often precedes and is necessary for successful performance 

on false-belief tasks; early failures on theory-of-mind measures could stem from 

insufficiently developed inhibition, among other executive functions (Flynn et al., 2004; 

Hughes & Ensor, 2007). 
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 Leslie, German, and colleagues (2004) argue that young children typically fail the 

false-belief task because true-beliefs are highly salient and, unless effectively inhibited, 

will be acted upon. Older children still sometimes show impairments on false-belief tasks 

when used in an avoidance paradigm—avoiding an object about which the protagonist has 

a false-belief (e.g., avoiding a predator in a predator-prey scenario) rather than 

approaching an object about which the protagonist has a false-belief (e.g., correctly 

identifying a box containing candy). The avoidance paradigm has been argued to be a 

more difficult false-belief task because it requires two inhibitions: that required for 

avoidance, and that required to pass the false-belief task (Leslie, German et al., 2004; 

Leslie & Polizzi, 1998). 

 There is also a difference in performance on false-belief tasks based on whether 

they are first-order or second-order. Previous research has shown that the cognitive 

abilities required to pass a first-order false-belief task develop 1-2 years prior to the 

abilities required to pass a second-order false-belief task (Wellman, 1990). This is 

because first-order tasks require only the cognitive skills necessary to think about another 

individual’s thoughts about an external event (e.g., In which box does Jill believe the toy 

is hidden?), whereas second-order tasks require a child to think about another 

individual’s thoughts about a third individual’s thoughts about an external event (e.g., In 

which box does Jill believe Tommy believes the toy is hidden?) which is a more 

cognitively difficult concept to master (Perner & Wimmer, 1985). 

Evidence for Brain-Based Links to Theory-of-Mind and Inhibitory Behavior 

 Theory-of-mind has been linked to different parts of the brain through the use of 

neuroimaging techniques and studies of individuals with brain damage. The frontal lobe 
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has been shown to have a critical involvement for both inhibitory behavior and theory-of-

mind tasks (Harnishfeger, 1995; Siegal & Varley, 2002). The frontal lobes are known to 

be involved in central executive functions (including, but not limited to, inhibitory 

functioning) and are late developing, not attaining maturity until the adolescent years 

(Siegal & Varley, 2002). From this perspective, inhibitory inefficiency characteristic of 

young children may be due, in part, to a still-developing frontal lobe.  

 Support for the frontal lobes’ involvement in inhibitory mechanisms is garnered 

by evidence from human and non-human primates with brain damage that have found 

that individual differences in frontal-lobe functioning are associated with individual 

differences in inhibition. Prefrontal lesions result in emotional and behavioral deficits and 

are frequently associated with “an inability to inhibit appetitive, aggressive, and sexual 

responses” (Bjorklund & Harnishfeger, 1995). Dysfunctions such as psychopathology 

and conduct disorders are associated not only with poor behavioral inhibition, but poor 

cognitive inhibition as well, meaning that these individuals have a difficult time ignoring 

task-irrelevant stimuli and attending to pertinent information (Harnishfeger & Bjorklund, 

1994). Individuals with learning disabilities and mental retardation show similar patterns 

of cognition and behavior. Contrastingly, individuals labeled as highly gifted by 

intelligence and cognitive ability tests tend to have highly proficient inhibition 

(Harnishfeger & Bjorklund, 1994). 

 The amygdala has also been linked to inhibition and theory-of-mind development, 

with supporting evidence stemming primarily from participants with brain lesions or 

other forms of damage or cognitive impairment. In a study performed by Shaw and 

colleagues, tests of executive functioning and theory-of-mind were given to participants 
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with either early or late damage to the amygdala (Shaw, Lawrence, Radbourne, 

Bramham, Polkey, & David, 2004).  Results indicated that early amygdala damage 

produced persisting impairment on advanced theory-of-mind tasks while later-acquired 

damage did not have as dramatic an effect, suggesting that the amygdala plays an 

important role in the development of the neural systems supporting theory-of-mind 

development. 

Receptivity to Supernatural Agents 

 I hypothesize that it is due to age-related differences in theory-of-mind 

development that previous researchers have found higher receptivity to novel 

supernatural agents with older rather than younger children. Although intuitively it may 

seem that children whose cognition is characteristic of immature thought patterns would 

be more likely to express belief in supernatural agents, several studies have shown the 

opposite pattern:  cognitively advanced children are more likely than their peers with 

immature cognition to express belief in supernatural or novel entities (Bering & Parker, 

2006). 

 A study conducted by Woolley, Boerger, and Markman (2004) assessed 

children’s likeliness to profess belief in a novel entity, the Candy Witch, about whom 

children had been told a story and shown a doll but were never explicitly told whether the 

Candy Witch was real or fictional. Children’s parents were recruited to help the 

experimenters by taking candy from underneath their children’s pillows and replacing it 

with a toy on Halloween night, in keeping with the Candy Witch story that the children 

had been told, similar to the Tooth Fairy. Surprisingly, follow-up interviews with the 
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children indicated that the older, more cognitively advanced children were more likely to 

express belief in the Candy Witch rather than the younger children (Wolley et al., 2004). 

 Similarly, Bering and Parker (2006) conducted research to determine whether 

children would be receptive to “signs” – communicative messages – that were reportedly 

produced by a novel supernatural agent, Princess Alice. In this experiment, children in 

the experimental condition were told that they needed to select in which of two boxes a 

prize was hidden and that Princess Alice would let them know somehow if they had 

selected the wrong box. On two trials, “unexpected” events occurred:  either a picture 

falling off the wall or a flickering of a table lamp. Consistently, the older children were 

more likely to attribute the unexpected occurrences to Princess Alice as communicative 

messages than were the younger children. 

 Importantly, Bering and Parker’s (2006) results indicate that there are age 

differences in children’s receptivity to “signs” from a supernatural agent and have 

suggested that such differences may be due to individual differences in theory-of-mind 

abilities, with the most receptive children being those who possess a more advanced 

theory-of-mind. This is because a more cognitively advanced, possibly second order, 

theory-of-mind may be necessary for a child to be able to cognitively understand the link 

between a supernatural agents’ beliefs or desires and the child’s own actions. These 

results have important implications for the current research, in that we should expect to 

find increasing behavioral differences with age as children’s theory-of-mind becomes 

more advanced. 

Reasoning About Dead Agents and Death 
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 Studies focusing on the possible adaptive benefits of reasoning about dead agents 

have consistently shown that the minds of humans of all ages may be primed to think in 

terms of life and death and that understanding of dead agents may emerge early and 

persist throughout the  lifespan (Kenyon, 2001; Bering, McLeod & Shackelford, 2005; 

Bering, 2002; Bering & Bjorklund, 2004).  Research from this field has practical 

applications to the current research because there is a parallel between the cognitive 

processes involved in thinking about dead agents and those required for reasoning about 

supernatural beings, in general. 

 Findings reported by Bering (2002) indicate that “regardless of the explicit nature 

of one’s beliefs about life after death, and irrespective of one’s death-related anxiety. . .” 

people of all ages express some form of belief in life after death, with “. . . little 

variability in the way the minds of dead agents are implicitly represented” (p. 288).  

Because these findings have been replicated and extended to many different age groups 

(Bering & Bjorklund, 2004; Kenyon, 2001) and across cultures (Bering, Hernandez Blasi, 

& Bjorklund, 2005), this suggests that supernatural concepts regarding reasoning about 

dead agents may have emerged early in the natural foundations of human history. 

Chimpanzees have not been found to have these same inclinations (Bering, 2001; Bering, 

2002), so these reasoning abilities may have emerged early in the history of the homo 

genus, setting humans apart from our non-human primate ancestors and perhaps 

occurring, as has been argued, as an incidental by-product of the enlarging brain size of 

our early human ancestors (see Bering & Bjorklund, 2004). 

 Bering and colleagues (2005) designed an experiment to assess the extent to 

which a simple “ghost story” would affect the cheating behavior of adults on a 
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computerized test. Prior research had indicated that dead agents are cross-culturally 

viewed as causal agents who are “particularly concerned with and emotionally invested in 

behaviors from the moral domain, and have privileged epistemic access to the self’s 

actions within this domain — knowing about the self’s actions even when they occur in 

private; [they] reciprocate through positive life events for the self’s prosocial actions and 

retaliate through negative life events for the self’s antisocial actions” (Bering et al., 2005, 

p. 365).  Furthermore, research has suggested that these beliefs are apparent in an 

individual’s actions even when they claim to not believe in dead agents (Bering et al., 

2005) 

 Not surprisingly in light of these reports, Bering and colleagues (2005) found that 

when primed with a dead agent ghost story in which participants were explicitly told that 

a ghost had been seen looming in and around the study room on several occasions, adults 

were less likely to cheat on a challenging computerized test. These findings reveal that 

adults’ moral behaviors can be influenced by the suggested presence of a dead agent (at 

least in respect to cheating). The present thesis strives to extend these findings to children 

to see what effect the suggested presence of a supernatural being has on their moral 

behavior in a similar cheating context. It is my hypothesis that the same tenets discussed 

above regarding human moral behavior and reasoning about dead agents will also be 

applied to supernatural beings, as is already commonly seen with Santa Claus. The 

current research will study this by introducing a novel supernatural being, Princess Alice 

(cf., Bering & Parker, 2006). 

Existential Teleology 
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 Developmental psychologists from the time of Piaget have sought to explain 

errors in cognition that children frequently make when giving causal explanations of 

everything from man-made tools to natural occurrences like rainstorms or mountainous 

terrain. Originally termed animism, Piaget posited that children progress through stages 

during which they initially over-extend the qualities of life to inanimate objects and, as an 

extension, explain the existence of objects in intuitively existential terms-assuming that 

everything is created and controlled by human beings (Piaget, 1960; Casler & Kelemen, 

2006). 

 Over time the theories originally put forth by Piaget have been modified and 

refined. Although sometimes now referred to as “promiscuous teleology” (Lombrozo, 

Kelemen, & Zaitchik, 2007) or “intuitive theism” (Kelemen, 2004), the idea remains 

essentially the same:  children seem to be primed to think in terms of existential 

teleological causal explanations (e.g., children naturally form explanations of ultimate 

causes in nature and attribute those causes to human existence), and although a 

developing theory-of-mind may help to mitigate the extent of these errors, a persistent 

teleological cognitive pattern persists throughout life and is perhaps the driving force 

behind the popularity of religious concepts and supernatural beliefs which are seen to 

some extent in every culture world-wide (Bering, 2005). Evidence from research suggests 

that “the human brain is designed to see meaning behind random events, even under the 

wary, conscious eye of an intellect that thinks it knows better” (Bering, 2006, p. 24). This 

suggests that existential thinking may be naturally occurring in humans because it occurs 

at all points during the lifespan, and even individuals who profess to not believe in 
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supernatural entities find themselves describing events in terms of existential 

explanations. 

 Bering (2006) argues that some studies involving young children “point to a 

human cognitive system prepared to reason about ‘omniscient’ supernatural agents” 

(2006, p. 9; see also Bering, 2005; Bering & Parker, 2006). This has serious implications 

for children’s behavioral inhibition, especially in moral contexts like the current research, 

because these findings imply that children are naturally primed to think in terms of 

supernatural agents and that the suggested presence of a supernatural being can cause 

children to alter their behavior. These findings should be especially pronounced for older 

children who have an advanced theory-of-mind because, as previously discussed, a 

higher-order theory-of-mind may be necessary for children to readily connect the 

thoughts and beliefs of a supernatural agent to their own actions and to modify their 

behavior as a result (for a review, see section entitled Executive Functions and Theory-

of-Mind). 

The Present Study 

 The current thesis proposes to examine developmental differences in inhibition 

and theory-of-mind as a function of the suggested presence of a supernatural agent. I will 

attempt to identify individual differences in inhibition, as assessed in two measures of 

executive functioning, as well as individual differences on a first- and second-order false-

belief task and examine correlations between performance on these measures and those 

seen during the resistance to temptation task. 

  I hypothesize that children in the control condition (who do not receive the 

Princess Alice invisible agent prime) will be less likely to display inhibitory behavior and 
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will, as a result, be more likely to peek or will do so sooner than will children in the 

experimental condition. Furthermore, I expect for the younger children in the 

experimental condition to perform similarly to the control condition. This is due to an 

underdeveloped theory-of-mind and an inability to make a cognitive connection between 

the Princess’ watchful view and their own inhibitory behavior.  By the age of 5 or 6, 

however, I expect to start seeing a shift in behavior of participants in the experimental 

condition such that the older children are more likely to inhibit the prepotent response 

than are the younger children. 

Context of Study  

 Previous research has demonstrated the importance of context in studies including 

novel entities. Specifically, findings have suggested that increasing the salience of a 

supernatural novel entity is important during their introduction to a child so that the child 

accepts their reality status. Woolley and Van Reet (2006) conducted a series of studies in 

which they found that children ages 3-6 are more likely to accept the reality status of a 

novel entity if it is introduced in a scientific context rather than one indicative of 

whimsical, fantastical circumstances. 

  In one study, children were assigned to one of three conditions: a fantastical 

context, scientific context, or everyday context. Depending on the child’s randomly 

assigned condition, they were read one of three stories (about a magical princess, facts 

about dinosaurs, or a little girl’s day, respectively). Following the story, each child was 

shown a series of photos of various entities and asked to respond if each was real or 

pretend. Findings indicated that children in the scientific context (i.e., facts about 

dinosaurs) were significantly more likely to judge novel entities as real than did children 
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in the fantastical context (Woolley & Van Reet, 2006). Importantly, results from this 

experiment suggest that children will not spontaneously assume that a novel entity is 

“real” simply because an adult tells them so. Rather, children are inclined to use context, 

much as adults do, when making determinations regarding the reality status of novel 

entities.  

 Subsequent studies conducted by Woolley and Van Reet (2006) confirmed that 

simply introducing a novel agent in a scientific context increased reports of reality status 

with the most dramatic effects seen for novel entities that were introduced in reference to 

previously known or scientific entities. As the present study is a controlled experiment, 

children will be introduced to a novel supernatural entity, Princess Alice, amidst a 

scientific context, and she will be referenced by experimenters as being a friendly helper, 

implying her reality, rather than focusing on her fantastical and supernatural nature (e.g., 

her power of invisibility). Because Princess Alice is introduced as a human being, with a 

special power rather than a whimsical or fantastical being, her reality status will be more 

easily accepted by children who are already familiar with many other “humans” with 

special powers (e.g., Santa Claus, Jesus, etc.).  

 Researchers have also reported that increasing the salience of a novel entity 

increases its reality status for children (Woolley et al., 2004; Cassidy, 1998). The present 

study strives to do so by showing two separate video clips of Princess Alice and also 

displaying her picture in the testing room. The picture of Alice will serve as a visual 

reminder to participants and will be visible throughout the duration of the procedure for 

this purpose. Video clips of Alice will increase her salience to children as her script is 
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addressed directly to the participants, making it engaging while also serving to enhance 

the Princess’s reality status. 

Method 

Participants 

 One hundred twenty four participants ages 4–8 (23 four-year-olds, 24 each five- 

and six-year olds, 28 seven-year-olds, and 25 eight-year-olds) were recruited from local 

day care centers, preschools, and elementary schools (some secular, and some religious) 

in and around the Boca Raton, Florida area. Participation was voluntary and was agreed 

to both by parents through written consent and by children through verbal assent. There 

was a diverse range of representation from various ethnic groups and socioeconomic 

status. In terms of gender representation, 41.1% of the participants were female, and 

58.9% male. 

Materials 

 The materials include a Dell laptop computer with a 17” monitor screen on which 

brief video clips were played to participants. Two sock puppets (a bear and a dragon) 

were used during the Bear/Dragon test of executive functioning. The laminated pictures 

of ten cartoon characters (e.g., Bugs Bunny, Mickey Mouse, etc.) were used during the 

Whisper task. A full list of all of the characters is attached in the appendix. A story book 

was used for the second-order false-belief task (a complete description of the story book 

and the pictures it contains is listed in the appendix) and a laminated picture of a young 

girl, Stacy, was used for the first-order false-belief task. Small wooden blocks were used 

during the wooden block task. All blocks measure approximately 1 ½ cubed inches and 

were affixed with labels on each side. Labels contained question marks on every side 
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except for one, which contained the amount of reward or penalty. Also during the 

wooden block task, a small screen was used to shield the child’s view during block 

movement and a digital timer was used to help children keep track of exactly how long 

the experimenter was to be gone. Finally, a video camera was used to film the child and 

his/her behavioral responses throughout the duration of the experiment. 

Design 

 Experimenters began by bringing children one at a time to a study room at their 

school. This room varied depending on the location but was typically a small room in the 

back of the library or an empty classroom with no disruptions or distracters. Upon 

arriving, children were read a verbal assent statement and asked for their consent to 

participate. Older children were also asked to sign that they agree to participate. Once this 

was complete, the child was shown a brief video of Alice, the content of which was 

dependent on their randomly assigned group (control or experimental). In the control 

condition, Alice was dressed in jeans and a t-shirt and simply introduced herself as a 

friend, welcoming the student. In the experimental condition, Alice wore a long gown, a 

tiara, held a wand and introduced herself as “Princess Alice,” explaining that she has 

special invisible powers and specifically stating that she would be in the room throughout 

the duration of the games. In both conditions, a picture of Alice (who is actually the same 

person in both photos, simply wearing different outfits to fit the “friend” or “princess” 

scenario) was also hung in the room in visible sight of the child as a reminder. Full scripts 

are attached in the appendix. 

 Following this brief introduction, each child received two executive function 

measures of inhibition that have previously been highly correlated with behavioral 
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inhibition (the bear/dragon task and the whisper task) and two false-belief tasks (a first-

order and a second-order false-belief task) previously assessed to have good test-retest 

reliability (Hughes, Adlam, Happe, Jackson, Taylor, & Caspi, 2000). These were 

presented in counterbalanced order across participants. 

Tasks 

Bear/Dragon Task.  

 The bear/dragon task, originally developed by Reed, Pien and Rothbart (1984), is 

a simplified version of “Simon Says” in which children need to selectively suppress 

commanded actions. To begin, the experimenter asked children to imitate 10 self-directed 

actions (e.g., “Touch your ears”). She then introduced two puppets, a “nice bear” and a 

“naughty dragon,” and instructed children to do what the bear asks, but not to follow the 

dragon’s commands. To differentiate the two, the experimenter  moved the bear’s mouth 

and said in a high-pitched voice verbal commands (e.g., “Touch your nose”), then moved 

the dragon’s mouth and gave verbal commands in a low-pitched voice (e.g., “Touch your 

tummy”) Children “passed” the test trial if they followed the bear’s commands and 

ignored the dragon’s commands. After passing the test trial for the first character, a 

practice trial for the alternate character was also given. If children failed either of the 

practice trials they were given a verbal rule reminder and asked to repeat the practice 

trial. After successfully completing the practice trial for each character, 10 test trails 

ensued (5 bear and 5 dragon in pseudo random order as follows, where B = bear and D = 

dragon:  DBBDBDDBBD), during which no assistance was given for failed performance. 

All children received a verbal rule reminder after five trials regardless of performance. As 

developed by Reed and colleagues (1984), children were scored from a 0 to 3 on each 
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dragon trial (0 = full commanded movement; e.g., if asked to “touch your tummy” child 

touches his or her tummy, 1 = partial commanded movement; e.g., if asked to “touch 

your tummy” child starts to move toward tummy but stops before the action is completed, 

2 = wrong movement; e.g., if asked to “touch your tummy” child touches somewhere else 

instead, 3 = no movement; e.g., if asked to “touch your tummy” child instead sits still). 

After the 10th trial, all children were thanked for their participation and encouraged that 

they were doing a “good job” before beginning the next task. Scoring was done by two 

experimenters, one original coder who was present during the experiment and a 

secondary coder who assigned scores by viewing the recorded video footage. Initial 

interrater reliability was 95.37% (i.e., classifying dragon movements). All discrepancies 

were resolved by having members of the research team view video footage and come to 

an agreement with the original coder.  

Whisper Task  

 The whisper task, originally developed by Kochanska et al. (1996), requires 

children to whisper during an exciting identification game. To warm up, the experimenter 

asked the children to whisper their names. After this, they were asked to whisper the 

names of 10 cartoon characters consecutively presented as laminated pictures. Of these, 

six were expected to be familiar to most young children (e.g., Big Bird, Mickey Mouse) 

and four were expected to be unfamiliar (e.g., Fat Albert). Presentation of the pictures 

was pseudo random and as follows, where A= familiar and B = unfamiliar 

(ABABAABABA). The experimenter also spoke in a whisper throughout this trial and 

provided a verbal reminder to whisper after five trials regardless of children’s 

performance. Scoring was based on a 0-2 scale (0 = shout, 1 = normal or mixed voice, 2 

20 
 



 

= whisper) and was judged by two experimenters, in a manner identical to that used for 

the bear/dragon task. Initial interrater reliability was 97.27% (i.e., classifying whisper 

behavior). All discrepancies were resolved by having members of the research team view 

video footage and come to an agreement with the original coder. 

First-Order False-Belief Task 

 The first-order false-belief task was originally developed by Wimmer and Hartl 

(1991). The game began with the child being shown an “ordinary” cereal box and being 

asked what he or she thought was inside. After receiving the expected response 

(“cereal”), the child was shown that the box’s real contents were actually something 

unexpected (stickers). The box was then closed and the child was asked two control 

questions, (“Before you looked inside, what did you think was in the cereal box?” and 

“What is in the box really?”). Next, the child was shown a picture of a young girl, Stacy, 

and explained that Stacy has never seen the cereal box before. The child was then asked 

the critical false belief question (“What does Stacy think is in the box?”) along with a 

final control question (“What is in the box really?). To pass each test the child had to 

correctly respond to the accompanying control question. Children’s responses were 

scored on a 0–1 scale (0 = incorrect, 1 = correct). 

Second-Order False-Belief Task 

 The second-order false-belief task was originally developed by Wimmer and Hartl 

(1991) and was presented in a picture book format. The experimenter began by 

explaining that she was going to tell the child a story. While reading the passages, the 

experimenter showed the child the corresponding pictures that told the story of a brother 

and sister who received some chocolate from their grandfather but were told to leave it in 
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the refrigerator until their mother allowed them to eat some. The boy, Simon, sneaked 

into the kitchen and took the chocolate for himself, putting it into his backpack. At this 

point in the story, the experimenter paused to ask the child two questions (“Where does 

Simon’s sister think the chocolate is,”—which was coded as another first-order false-

belief test and “where did Simon actually put the chocolate?”—which was used as a 

control question). If the child failed either question the story was discontinued. If, 

however, the child passed the initial questions, demonstrating comprehension and 

understanding, the experimenter continued with the story, explaining that Simon’s sister, 

Mary, actually saw Simon taking the chocolate without him realizing it. At the story’s 

conclusion, the children were given permission by their mother to eat some chocolate so 

they both came running into the kitchen. The experimenter then paused to ask the test 

question (“Where does Simon think Mary will look for the chocolate?”—which served as 

the second-order false-belief question) followed by a justification question (“Why does 

Simon think that?”) and two more control questions to check the child’s comprehension 

of the story (“Where is the chocolate really,” and “where was the chocolate first of all?”). 

The full text of the story is included in the appendix along with all control and test 

questions. Children were scored on a scale of 0–1 where 0 = incorrect, 1 = correct. 

 Following the false-belief and executive functioning measures, another brief 

video of Alice was played for both groups. During this video clip, Alice briefly explained 

the rules of the game to follow. Importantly, the video shown to the experimental group 

has Alice explicitly stating that although she was not playing the game she would be 

watching to see how the participant does. This is the only difference in the script between 

conditions, as the control group heard all of the same game instructions but were then 
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simply be told to have fun. Alice did not explicitly say not to peek at the wooden blocks 

in either version of the video. Full scripts are attached in the appendix. 

Wooden Block Task  

 The wooden block game began with the experimenter’s explanation of the rules:  

the child would have the opportunity to select a toy block and, depending on the 

selection, would receive stickers or have them taken away. The game began with a 

practice trial to ensure the child’s comprehension. During this trial, no actual stickers 

were exchanged, as it served primarily for learning purposes. The child was shown three 

wooden blocks. Each side of the block was affixed with a question mark with the 

exception of one side (which was placed face-down so that the child could not see it) 

which was marked with a number from – 3 through + 3. For the initial training condition 

the child was shown that the three possibilities were 0, + 1, or + 2. The experimenter then 

placed a screen between the blocks and the child to obstruct the child’s view as the 

experimenter moved the blocks around. The screen was then removed and the child was 

asked to select a block. Because this was a training trial no exchange of stickers took 

place but the experimenter  showed the child the label on the block they selected and 

explained that although this time was just for practice, once the game began they would 

be given the number of stickers corresponding to their selected block. Following the 

training condition, the game began.  

 On the first two trials the blocks remained the same as those used during the 

training trial (0, +1, and +2). On the third and fourth trials a -1 block was substituted for 

the + 2 block so that the options were -1, 0, and +1. On the fifth and final trial, the -1 

block was replaced with a -3 block, and the +1 block was replaced with the +3 block 
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resulting in the -3, 0, and +3 blocks being used. This manipulation was done so that the 

stakes were being raised across trials and the participants were made aware of this 

manipulation and of the total number of trials.  

 On the final trial there was an “unexpected” event. Immediately as the 

experimenter removed the screen that shielded the child’s view of the wooden blocks, the 

assisting experimenter rushed into the room and explained that there was an urgent phone 

call that needed to be attended to for 3 minutes. The primary experimenter apologized to 

the child, explained that she must take the call and that she would return in exactly three 

minutes. She set a digital timer so that the child could see exactly when she would return. 

The experimenter never explicitly told children not to peek, although the context of the 

game was such that this rule was implied. While the experimenter was gone, the child 

was never left completely alone, as the experimenters remained just on the other side of 

the door and the video camera continued recording this entire period. However, it is 

important to note that children were given the impression of independence so that they 

were able to peek freely to determine which wooden block they should pick. 

 Following the “unexpected” phone call, the experimenter returned to the room 

and continued with the trial, awarding the appropriate number of stickers corresponding 

to the selected block on the final trial. After the conclusion of the final trial all children, 

regardless of condition, were asked two questions regarding Alice’s supernatural abilities 

(“Can (Princess) Alice see this divider?” – the experimenter referenced the divider used 

during the Wooden Block task – and “Can (Princess) Alice see you right now?”). These 

questions assessed to what extent children accepted the supernatural powers of Princess 

Alice. Children in the control condition were expected to answer in the negative for both 
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questions while children in the experimental condition were expected to answer in the 

affirmative, indicating that they believed that Princess Alice can see them. Responses 

were coded as 0 = yes, 1 = no, 2 = unsure/don’t know. The order of these questions was 

counterbalanced across participants so that half of the children were asked these 

questions immediately after viewing the first video clip while half were asked the 

questions following completion of the wooden block task.  

 Following these two questions children in the experimental condition only were 

asked to what extent they accepted the reality status of Princess Alice (“Do you believe 

Princess Alice is real?”) and responses were coded as 0 = yes, 1 = no, 2 = unsure/don’t 

know. This question was not counterbalanced and was only asked after completion of the 

wooden block task.  

 Following this, children were thanked for their participation and assured that they 

did a great job. Children in the experimental condition were debriefed and explicitly told 

that Princess Alice was simply make-believe and could not really see or watch them in 

real life. Peeking behavior during the game was coded by videotape (0 = peek; 1 = no 

peek) and response latency was measured. Children were never asked whether they 

peeked. 

Results 

Resistance to Temptation 

Peeking Behavior 

 Peeking behavior (0 = peek, 1 = no peek) was assessed for children by age (4-8) 

and condition (experimental or control). As shown in Table 1, the means reflect relatively 

stable peeking patterns that persisted by both age and condition. A series of chi square 
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tests were run to determine whether the mean rates of peeking behavior varied by gender, 

age, or condition. Analyses found that peeking behavior did not significantly vary by 

gender (males = 56%; females = 55%), 2 (1, N = 119) = .004, p = .949, age, (45%, 54%, 

57%, 62%, and 58% for 4- through 8-year-olds, respectively) 2 (4, N = 119) = 1.39, p = 

.846, or condition (Experimental = 60%; Control = 52%), 2 (1, N = 119) = .78, p = .378 

and that there was no significant difference in children’s peeking behavior by age or 

condition, 2 (4, N = 66) = 1.03, p = .90. 

Latencies to Peek 

 Latencies to peek were measured for each of the 34 children who peeked, and 

mean latencies were broken down by age and condition (see Table 2). The effects of age 

and condition on response latency were assessed using a 5 (age) x 2 (condition) analysis 

of variance (ANOVA). Latency to peek did not significantly differ by condition, F (1, 56) 

= .88, p = .351 (Experimental = 36.31 sec; Control = 30.20 sec), but a significant main 

effect of age emerged, F (4, 56) = 2.77, p = .036. Bonferroni post-hoc tests (p = .05) for 

multiple comparisons were conducted and found a significant difference between the 6- 

(M = 50.0 sec) and 8- (M = 15.36 sec) year olds’ latencies to peek, p = .048. No other 

effects in the analyses reached significance. 

Belief in Princess Alice 

 While all children were asked two control questions regarding (Princess) Alice’s 

supernatural abilities (e.g., “Can [Princess] Alice see this divider?” and “Can [Princess] 

Alice see you right now?”), only the children in the experimental condition were asked 

whether or not they believed Princess Alice is “real.” As shown in Table 3, the highest 

percentage of reported belief in Princess Alice was among 6- (66.7%) and 7- (71.4%) 
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year olds, with 8-year-olds reporting the least amount of belief (N = 6, M = 50%). Two 

chi square tests were run to examine the relationships between belief, age, and gender. 

Due to low sample size, “yes” and “unsure/maybe” belief were collapsed into one 

variable, and all children whose belief in Princess Alice was coded as not available (N = 

3) were excluded from the analyses. This resulted in analysis of the relationships between 

belief (2 levels of belief: yes/maybe or no) and age (5 levels, ages 4-8) and between 

belief (2 levels) and gender (2 levels). The relation between belief and age was 

nonsignificant, 2 (4, N = 56) = 2.41, p = .661. However, the relation between belief and 

gender was significant 2 (1, N = 56) = 5.69, p = .017, with females being more likely to 

express belief in Princess Alice (M = 79.2%) than males (M = 52.8%). 

 Because religious affiliations could potentially affect belief in supernatural 

entities, reported belief was analyzed by school type (religious or secular). While 73.1% 

of religiously schooled children in the experimental condition expressed belief in 

Princess Alice (N = 19), only 55.9% of secularly schooled children in the experimental 

condition expressed belief (N = 19). However, a chi square test determined the 

relationship between school type and expressed belief was nonsignificant, 2 (1, N = 60) 

= 1.88, p = .171.  

Inhibition and Theory-of-Mind Measures 

 For the two tasks that measured inhibition (bear/dragon and whisper) as well as 

the two theory-of-mind (TOM) tasks (first-order and second-order), preliminary analyses 

showed as expected that there were no differences in performance on the basis of the 

participant’s gender or their randomly assigned condition (experimental or control). A 

series of one-way analyses of variance tests (ANOVA) showed no significant main effect 
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of condition for dragon mean performance, F (1, 117) = .14, p = .713, whisper mean 

performance, F (1, 118) = .26, p = .609, or for total TOM score, F (1, 122) = .99, p = 

.320. There were also no gender effects for dragon mean performance, F (1, 119) = .21, p 

= .659, whisper mean performance, F (1, 118) = 2.25, p = .136, or for total TOM score, F 

(1, 122) = .29, p = .587, so these were collapsed across in subsequent analyses. 

Bear/Dragon Task 

 The bear/dragon task was scored on a range from 0 (full commanded movement) 

to 3 (no movement) for each of the five dragon trials recorded. Performance across the 

five trials was summed for each participant to form a new variable, total Bear/Dragon 

performance, which had a range from 0 (participant always responded with a full 

commanded movement) to 15 (participant did not move on any dragon trial). Table 4 

displays the total bear/dragon task performance means and standard deviations by age. As 

can be seen, there was a slight tendency for older children (8 year olds) to perform better 

(M = 14.62) than younger children (4 year olds, M = 12.05). An ANOVA showed a 

significant main effect of age on total Bear/Dragon performance, F(4, 114) = 3.84, p = 

.006. Bonferroni post-hoc tests (p = .05) found a significant difference in total 

Bear/Dragon performance between the 4 and 7 year olds (p = .028) and between the 4 

and 8 year olds (p = .021). There was no significant difference in total Bear/Dragon 

performance between any of the other ages. 

Whisper Task 

 The whisper task had a range from 0 (shout) to 2 (whisper) for each of 10 trials. 

Total whisper performance was attained by summing each participant’s trial scores for a 

single total whisper performance score with a range from 0 (participant shouted on every 
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whisper trial) to 20 (participant whispered on every trial). As shown in Table 4, whisper 

performance means also showed a tendency for older children (8 year olds, M = 19.58) to 

perform better than younger children (4 year olds, M = 17.57). An ANOVA run to 

analyze total whisper performance found a significant main effect of age, F (4, 114) = 

5.05, p = .001. A Bonferroni post-hoc test showed a significant difference in total mean 

whisper performance for 4 and 6 year olds (p < .05), 4 and 7 year olds (p < .01), and 4 

and 8 year olds (p < .01), and approached significance for 4 and 5 year olds (p = .056). 

No other significant differences emerged, meaning that children ages 5-8 performed 

comparably on the whisper task (almost at ceiling), whereas 4-year-olds’ whisper 

performance was significantly worse than all other age groups, although it was still 

relatively high (17.57 out of a possible 20). 

Theory-of-Mind Tasks  

 There were three false-belief questions embedded in the two theory-of-mind 

tasks. The first-order theory-of-mind measure contained one first-order false-belief 

question, while the second-order theory-of-mind measure also contained one first-order 

false-belief question as well as one second-order false-belief question. A total TOM score 

was created for each participant based on his or her performance on each of the three 

false-belief questions. This variable (total TOM score) was coded with four levels (0 – 3 

where 0 = all questions incorrectly answered, 1 = one question correctly answered, 2 = 

two questions correctly answered, and 3 = all false-belief questions correctly answered), 

and was used as a continuous variable representative of theory-of-mind development in 

subsequent analyses.  
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 Table 5 presents the means and standard deviations of total TOM scores by age. 

As can be seen, older children (age 8) performed better (M = 2.44) than younger children 

(age 4; M = 1.00). A 5(age) x 2 (gender) x 2 (peeking) ANOVA was performed to 

analyze the effects of each on total TOM score. As expected, a significant main effect of 

age emerged, F(4, 101) = 7.66, p <.001, although there was not a significant main effect 

of peeking behavior, nor were there any significant interaction effects. Bonferroni post-

hoc tests showed a significant difference between the following age groups: 4-year-olds 

had significantly different total TOM scores than 6- (p = .033), 7- (p < .01), and 8-year-

olds (p < .01); 5-year-olds were significantly different than 7- (p < .01) and 8-year-olds (p 

< .01). No other age differences emerged. 

Multi-Variable Relationships 

Peeking Behavior and Response Latency Relationships 

 School type (religious or secular) was analyzed in relation to peeking behavior 

and response latency to determine whether any significant differences existed between 

these groups. A chi square test found that peeking behavior did not vary significantly by 

school type, with 61.7% of religiously schooled children peeking and 51.4% of secularly 

schooled children peeking, 2 (1, N = 119) = 1.224, p = .268. Given those who peeked, 

mean response latency analyses also showed no significant difference between secular 

and religious schools (N = 37, M = 33.19 sec. and N = 29, M =33.21 sec., respectively). A 

one-way ANOVA confirmed that response latencies did not significantly differ by school 

type, F (1, 64) = .000 p = .998. 

 In addition to school type, reported belief in Princess Alice was also assessed for 

peeking behavior and response latency. Because only children in the experimental 
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condition answered the Princess Alice belief question, only their responses were 

considered for these analyses. Of this group, there was a trend toward increased response 

latency for children who reported belief in Princess Alice (M = 40.8 sec, N = 15) 

compared to those who did not believe in Alice (M = 32.6 sec, N = 10) and those who 

were unsure of their belief in Alice (M = 23.1, N = 7). A 5 (age) x 2 (belief: yes/maybe 

belief, or did not believe) ANOVA was run to assess the effects of age and belief on 

response latency. A significant main effect of age was found, F (4, 56) = 3.916, p = .007. 

A main effect of belief, however, failed to reach significance, F (1, 56) = 2.326, p = .133 

and there were no significant interaction effects. Analyses were also done using log 

transformations of the response latency data and found similar results. 

 To assess the effect of peeking behavior (2 levels: yes or no) on inhibitory 

performance, a 2 (peek) x 4 (age) x 2 (condition) ANOVA was run for both measures of 

inhibition (whisper task and bear/dragon task). Although children who peeked (N = 65, M 

= 18.85) scored lower on total whisper performance than children who did not peek (N = 

52, M = 19.56), this effect was only of marginal significance, F(1, 115) = 3.47, p = .065. 

As previously reported, a significant main effect of age emerged, but no other main or 

interaction effects reached significance. The same 2 x 4 x 2 ANOVA was run to assess 

the effect of each on children’s bear/dragon task performance, but again a main effect of 

peeking behavior did not reach significance. Children’s performance was almost identical 

for those who peeked (N = 65, M = 13.80) as for those who did not peek (N = 52, M = 

13.77), F(1, 115) = .003, p = .954. An interaction effect between peek and group reached 

significance, F(1, 99) = 39.37, p = .025 with children in the experimental condition who 

peeked (N = 35, M = 13.28) scoring lower on total dragon performance than those in the 
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experimental condition who did not peek (N = 23, M = 14.45). As previously reported, a 

main effect of age reached significance, but no other main or interaction effects reached 

significance. Further analyses were run to determine whether performance on either 

measure of inhibition was correlated with latency to peek during the wooden block task, 

but were nonsignificant for both the whisper, r(66) = .11, p = .364, and the bear/dragon 

task, r(66) < .01, p = .576 The lack of any significant main effects or correlations 

between  likely resulted from the high overall performance on both of these tasks, leaving 

relatively small variation between participants.  

 Finally, the relationship between peeking behavior and theory-of-mind 

performance was assessed for each condition. However, even children in the 

experimental condition who displayed the most developed theory-of-mind by being able 

to correctly answer all three false-belief questions (N = 20), peeked during the wooden 

block game (M = 55%). Although children in the experimental condition who failed all 

false-belief questions peeked more frequently than their more cognitively developed 

peers (M = 70%, N = 10), the correlation between peeking behavior and theory-of-mind 

performance by condition was nonsignificant, r(119) = .03, p = .849. As expected, 

children in the control condition peeked regardless of their theory-of-mind performance, 

at a rate similar to that of children in the experimental condition (M = 52%, N = 63). 

Belief and Theory-of-Mind Relationships  

 To explore the effects of age, gender, and expressed belief in Princess Alice on 

total TOM performance (range = 0 -3), a 5 (age) x 2 (gender) x 2 (belief: yes/maybe or 

no) ANOVA was run for participants in the experimental condition. A significant main 

effect of age emerged, F(4, 41) = 3.22, p = .022, meaning that older children (8 year olds, 
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M = 2.556) had higher total TOM scores than younger children (4 year olds, M = 1.25). A 

main effect of belief approached significance, F (1, 41) = 3.72, p = .061, with children 

who expressed belief in Princess Alice (N = 38, M = 2.04) scoring higher on the theory-

of-mind tasks than children who did not believe in Princess Alice (N = 22, M = 1.53). 

Furthermore, a significant gender x belief interaction effect emerged, F(1, 41) = 5.86, p = 

.02.  As can be seen in Table 6, there was no significant difference between boys’ TOM 

performance for believers and non-believers, whereas girls who expressed belief in 

Princess Alice had higher total TOM scores than girls who did not believe in Princess 

Alice. 

Discussion 

General Analyses 

Resistance to Temptation  

 The present findings suggest that children may have a difficult time suppressing 

the prepotent urge to peek, regardless of age, gender, and condition (experimental or 

control) in resistance-to-temptation tasks. While no differences in peeking were expected 

by age or gender, the lack of a difference-by-condition interaction was surprising. This 

could be because of fundamental differences in both the context in which Princess Alice 

was introduced as well as in her portrayed personality. Research by Bering and Parker 

(2006) assessed the extent to which children would change their behavior as a result of 

communicative “signs” from a supernatural agent that had only been shown as a static 

image. In contrast, the current study examined children’s inhibitory behavior in a 

resistance-to-temptation task that could be classified as decidedly moral. Furthermore, the 

current study’s Princess Alice was vivid and alive. She was quite salient, her image in a 
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picture frame in clear view of the child, in addition to two brief video clips interjected 

between tasks. Most importantly, though, Princess Alice was friendly. . . perhaps too 

friendly. 

 Although speculative, one must note that in contrast to work by previous 

researchers, the current study portrayed Princess Alice in a much more inviting context. 

 In all of her images she is smiling, and on video she is speaking in friendly 

conversational tones. This may have altered the effect she had on children in this study. 

In contrast to the ghost story scenario introduced by Bering and colleagues (2005) where 

participants may have been scared into resisting the temptation to cheat, perhaps children 

in the present study viewed Princess Alice as a friendly supernatural agent, a type of 

Fairy Godmother – someone on their side who would never tell on them, should they 

choose to peek during the wooden block game. This distinction is quite important, 

especially since the majority of children in the experimental condition did, indeed, 

express belief in Princess Alice (M = 63.33%) 

 This can also explain why there was not a significant difference in peek latency 

by condition. Although there was a trend toward increased latency for children in the 

experimental condition relative to the control, especially for older children, this effect 

failed to reach significance. This could be due to a low sample size – perhaps larger 

samples would yield significant results – although it is entirely possible that no 

significant difference would be found, unless and until the supernatural entity introduced 

to children in this context is a little less friendly, a little more authoritative. Additionally, 

Princess Alice in the present study never explicitly told children not to peek. Although 

the methods were designed for this rule to be implied, the fact that Princess Alice never 
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stated this rule could be a further indicator that she was perceived by children as a friend, 

rather than a rule enforcer. 

 In regard to peek latency, analyses unexpectedly showed that older children were 

likely to peek sooner than younger children. Because the older children performed close 

to ceiling on both measures of inhibition, it is unlikely that their tendency to peek quickly 

is due to insufficiently developed inhibition. Rather, this effect could be due to older 

children’s better cognitive capabilities. Older children have a better understanding of 

deceptive techniques and could understand that in order to successfully peek without 

getting caught, it was in their best interest to peek quickly, before the experimenter’s 

return. 

Belief in Princess Alice 

 No significant difference in belief was found as a result of the type of school the 

child attended (secular or religious). It may be surprising that children attending religious 

schools showed no difference in peeking behavior than their secularly schooled peers. 

One might expect that children’s words and actions throughout the experiment would be 

guided by what they had learned from their religious pedagogy. However, despite moral 

teachings and indoctrination, neither their peeking behavior, nor their expressed belief in 

a supernatural entity, Princess Alice, showed any difference compared to secularly 

schooled children. In fact, only two children voluntarily admitted to having cheated once 

the experimenter returned: one was at a religious school, the other was at a secular 

school. 

 An unexpected gender difference in belief emerged, with females reporting the 

highest percentage of belief. Perhaps girls were more inclined to express belief in an 
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invisible Princess Alice than were boys because of fundamental gender differences in 

play style. Girls generally engage in fantasy and other play types that focus on social 

relationships and make-believe. By contrast, boys engage in rough-and-tumble play and 

even their fantasy play focuses on aggression, power, and dominance (Pellegrini & 

Bjorklund, 2004). The introduction of Princess Alice could, therefore, bias girls to 

express belief more so than boys because they are already used to engaging in this type of 

make-believe fantasy play. 

 Additionally, children in the middle age group (6- and 7-year-olds) were most 

likely to express belief, with the oldest (8 year old) and youngest (4 year old) children 

reporting the least amount of belief. Although this may suggest that there is a curvilinear 

relationship between age and belief, I would argue otherwise.  

 Young children may be unlikely to express belief in a novel supernatural entity 

because they lack the cognitive skills, particularly the theory-of-mind abilities that could 

allow for successful comprehension of and reasoning about a supernatural agent.  In 

contrast, previous studies designed to assess children’s magical beliefs have suggested 

that older children (8-9 years old) may be hesitant to express belief in a supernatural 

entity not because of a lack of belief – in spite of their self-reported disbelief, children in 

the study altered their behavior in the presence of a supernatural agent, suggesting that 

they do in fact possess some belief (see Bering & Parker, 2006 ) – but because the 

Western culture in which they are raised encourages them to suppress or reject irrational 

or odd beliefs (Woolley, 1997). Expressing belief in a magical supernatural entity may be 

beyond what older children feel comfortable doing with a complete stranger, even when 

this information is elicited by the adult. As a result, it is unlikely that a curvilinear 
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relationship exists between age and belief, but rather, this may be an effect of older 

children’s failure to accurately represent their own belief through self-report measures. 

Inhibition and Theory-of-Mind Measures 

 As expected, performance on the inhibition and theory-of-mind measures was not 

affected by condition or gender. For the inhibition measures, however, some unexpected 

age effects emerged. Both inhibition tasks (Bear/Dragon and Whisper) had high over-all 

performance by all age groups, leading to some ceiling effects. In the bear/dragon task, 

the older participants performed significantly better than the younger participants, with 

the largest effect seen for the 7-year-olds’ performance relative to all other ages. In the 

whisper task, all of the children age 5 through 8 performed comparably well, with the 

performance of the 4-year olds trailing significantly behind. The age effects that emerged 

for the theory-of-mind tasks were exactly as expected:  along the continuum of theory-of-

mind performance, 4-year olds performed the worst, 8 year olds the best, and there was 

gradual improvement across all ages. 

Multi-Variable Relationships 

Peeking Behavior and Response Latency Relationships 

 There was no significant difference in peeking behavior or response latency by 

school type, as was expected. However, there was a trend toward longer response 

latencies for children who professed belief in Princess Alice relative to those who did not 

believe in Princess Alice. Although this trend failed to reach significance it was in the 

predicted direction, suggesting that belief may play a role on response latency. In future 

studies larger sample sizes, coupled with the suggested presence of a more authoritative 

supernatural agent, could determine whether this effect is genuine or spurious. 
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 As anticipated, there was no significant difference in peeking behavior by gender. 

There was a marginal effect (p = .065) of inhibition performance on peeking behavior in 

the predicted direction. Children who peeked were more likely to perform poorly on the 

whisper task than their peers who withheld from peeking. However, there was no 

significant difference in peeking behavior as a function of age or theory-of-mind 

performance. I argued that a developed theory-of-mind may be a necessary, but not 

sufficient, condition for children to believe in Princess Alice. However, because theory-

of-mind is neither necessary nor sufficient to resist the urge to peek (and because children 

did not appear to be affected by the friendly Princess’ presence, regardless of their age or 

self-reported belief in her), the lack of an effect was not surprising. Similarly, well-

developed inhibition abilities are necessary for a child to be able to withhold from 

peeking. However, simply having well developed inhibition does not imply that children 

will engage in these abilities, especially if they were never explicitly told not to peek. 

Belief and Theory-of-Mind Relationships 

 As expected, there was a significant effect of age on theory-of-mind performance, 

with the oldest children performing substantially better than the youngest children in the 

study. There was also a trend for children who expressed belief in Princess Alice or who 

answered in the affirmative to either of the Alice check questions to have higher theory-

of-mind scores. 

 This is in keeping with previous research, which has suggested that a developed 

theory-of-mind may be necessary for children to be able to reason accurately about 

supernatural agents and their intentions. The mastery of this cognitive ability, referred to 
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as magical thinking, has been hypothesized to facilitate children’s’ belief in novel 

supernatural entities (Bering, 2005; Bering & Parker, 2006). 

 It is important to note, however, the difference between belief and expressed 

belief in a supernatural agent. While a developed theory-of-mind may precede magical 

thinking and can increase the probability of a child expressing belief in a supernatural 

agent, this could occur for more than one reason. It could be that magical thinking fosters 

children’s belief by increasing their understanding of the workings of others’ minds. It 

could be, however, that a child possessing a developed theory-of-mind may be more 

likely to express belief because they assume this is what the experimenter expects and 

they are more empathetic to the desires of the experimenter rather than because of true 

intrinsic belief. The persistent teleological pattern of thinking that is seen to some extent 

in every culture worldwide (Bering, 2005) suggests that expressed belief may be 

intrinsically founded, but it is important to realize that response bias is always a 

possibility. 

Limitations 
 
 Additional evidence suggests that response-bias may have been affecting 

children’s expressed belief in Princess Alice. All children were asked the two Alice 

control questions (“Can (Princess) Alice see this divider? and “Can (Princess) Alice see 

you right now?”), but only children in the experimental condition were actually asked 

whether they believed in Princess Alice. However, many children in the control condition 

appeared puzzled and confused by the strange questions about Alice, and may have 

answered in the affirmative, thinking that they were helping the experimenter, when in 
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fact they did not actually believe that the person described as “my friend Alice” 

possessed any supernatural abilities. 

 In contrast, older children in the experimental condition may have been more 

inclined to express belief in Princess Alice if they felt secure confessing these beliefs to 

the experimenter. Future studies should control for these possibilities by clarifying check 

questions and spending enough time with the children to build a good rapport, so that the 

children will feel comfortable expressing their beliefs to the experimenter.  

 Because of the gender difference found in belief (girls expressed belief more than 

boys, p = .017), future studies should use gender specific supernatural agents: an invisible 

Princess Alice for girls and perhaps an invisible Warrior King for boys. This may help 

reduce any gender biases, in that girls may be better able to relate to a Fairy Princess 

while boys may cognitively benefit from being asked to reason about a Warrior King 

because they are better able to relate to him. In this manner, having gender-specific 

supernatural agents could reduce the gender differences in expressed belief.   

 Finally, future studies wishing to examine how inhibition affects children’s 

behavior in a resistance-to-temptation or similar paradigm should introduce novel 

supernatural entities in a more dominant and authoritative, rather than friendly, context. 

This should discourage children from cheating more effectively than the Princess Alice in 

the current study has done. Additionally, a broader range of inhibition measures should 

be included in future studies, as both used in the current study yielded near-ceiling 

performance. 

Conclusions 
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The development of inhibition in children has been widely studied in the field of 

developmental psychology. Previous research implies that children are naturally primed 

to think in terms of supernatural agents and that, given the correct context, children will 

readily accept the reality status of novel supernatural entities and alter their behavior 

accordingly (Keleman, 2004; Woolley & Van Reet, 2006; Bering, 2005).  

Together, the present findings suggest that children of a broad range of ages may 

have a difficult time suppressing the urge to peek during a resistance-to-temptation 

paradigm, regardless of age, gender, or inhibition abilities. This research provides further 

support that theory-of-mind may be a necessary, but not sufficient, condition for children 

to be able to meaningfully reason about the thoughts, beliefs, and intentions of a 

supernatural agent. Furthermore, the findings from this research confirm and further the 

hypotheses of previous researchers (Bering & Parker, 2006) that children who are most 

likely to express belief in supernatural agents are also those with advanced cognitive 

abilities, rather than those who exhibit cognitively immaturity. 
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Table 1 
Number and percentage of children at each age who peeked by condition 
 

Did child peek 

Group No Yes Total 

Count 4 5 9 4 

42 

% within age 44.4% 55.6% 100.0% 

Count 6 6 12 5 

% within age 50.0% 50.0% 100.0% 

Count 7 5 12 6 

% within age 58.3% 41.7% 100.0% 

Count 9 4 13 7 

% within age 69.2% 30.8% 100.0% 

Count 8 3 11 8 

% within age 72.7% 27.3% 100.0% 

Count 34 23 57 

Experimental Age 

Total 

% within age 59.6% 40.4% 100.0% 

Count 6 7 13 4 

% within age 46.2% 53.8% 100.0% 

Count 7 5 12 5 

% within age 58.3% 41.7% 100.0% 

Count 6 5 11 6 

% within age 54.5% 45.5% 100.0% 

Count 7 6 13 7 

% within age 53.8% 46.2% 100.0% 

Count 6 7 13 8 

% within age 46.2% 53.8% 100.0% 

Count 32 30 62 

Control Age 

Total 

% within age 51.6% 48.4% 100.0% 
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Table 2 
Latencies to peek by age and condition 
 

Age Condition Mean N 
Std. 

Deviation 

Experimental 46.50 4 34.952

Control 43.33 6 29.173

4 

Total 44.60 10 29.710

Experimental 32.83 6 28.534

Control 34.71 7 16.610

5 

Total 33.85 13 21.866

Experimental 53.00 7 51.743

Control 47.00 6 35.844

6 

Total 50.23 13 43.402

Experimental 34.67 9 29.415

Control 17.86 7 21.844

7 

Total 27.31 16 26.954

Experimental 20.63 8 31.807

Control 8.33 6 4.367

8 

Total 15.36 14 24.330

Experimental 36.21 34 35.774

Control 30.00 32 26.699

Total 

Total 33.20 66 31.615



 

   
 

Table 3 
 

Number and percentage of children expressing belief in Princess Alice by age and gender 
 
 

44 

 Age 

Gender 5  4 6 7 8 Total 

Count 4 5 4 4 2 19Yes/Maybe
 
 

 
 

% within age 50.0% 71.4% 66.7% 57.1% 25.0% 52.8%

Count 4 2 2 3 6 17No 

% within age 50.0% 28.6% 33.3% 42.9% 75.0% 47.2%

Count 8 7 6 7 8 36

Male Belief 

Total 

% within age 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Count 1 4 4 6 4 19Yes/Maybe

% within age 50.0% 80.0% 66.7% 85.7% 100.0% 79.2%

Count 1 1 2 1 0 5No 

% within age 50.0% 20.0% 33.3% 14.3% .0% 20.8%

Count 2 5 6 7 4 24

Female Belief 

Total 

% within age 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

 



 

 
 
 
 
 
Table 4 
Mean performance on inhibition measures by age 
 

All Dragon 
performance

All whisper 
performanceAge 

12.05 17.57Mean 

21N 21

4 

4.410
Std. 
Deviation 

3.668

13.00 19.22Mean 

23N 23

5 

4.090
Std. 
Deviation 

1.594

14.33 19.33Mean 

24N 24

6 

1.308
Std. 
Deviation 

1.736

14.48 19.96Mean 

27N 27

7 

1.156
Std. 
Deviation 

.192

14.62 19.58Mean 

24N 24

8 

.970
Std. 
Deviation 

1.139

13.76 19.19Mean 

119N 119

Total 

2.863
Std. 
Deviation 

2.060
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Table 5 
Mean total TOM scores by age 
 

Age Mean N 
Std. 

Deviation 

4 1.00 23 1.087

5 1.21 24 1.021

6 1.83 24 .917

7 2.36 28 .780

8 2.44 25 .917

Total 1.80 124 1.097
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Table 6 
Mean total TOM scores of males and female broken down by belief in Princess Alice 

47 

95% Confidence Interval 
Mean Std. ErrorGender Belief Lower Bound Upper Bound 

Yes/Maybe 1.820 .227 1.362 2.278 Male 

1.950 .249 1.447 2.453 No 

Yes/Maybe 2.267 .260 1.741 2.793 Female 

1.000aNo .440 .111 1.889 

 

 

 



 

 
 
 

 

APPENDIX 

Princess Alice “welcome” script: 
Hi! My name is Princess Alice and I have magical powers. I can be invisible whenever I 
want, isn’t that cool!?! Today you’re going to get to play some games with the nice lady 
and I will be hanging out, too, but I want to be invisible today so you won’t be able to see 
me. Just know that I am there. Have fun with the games! 
 
Friend Alice “welcome” script: 
Hi! My name is Alice and I like to play games. Today you’re going to get to play some 
games with the nice lady, isn’t that cool!?! I’m really busy and can’t make it there but I 
hope you have fun with the games! 
 
 
Princess Alice “rules” script: 
During this next game the nice lady with you is going to have you pick one of three toy 
blocks. Every time you pick the “right” block you will win some stickers, but be careful 
because if you pick the “wrong” block, you might have to give some stickers back. Have 
fun, I wish I was playing, too, but I’ll be watching to see how you do! 
 
Friend Alice “rules” script: 
During this next game the nice lady with you is going to have you pick one of three toy 
blocks. Every time you pick the “right” block you will win some stickers, but be careful 
because if you pick the “wrong” block, you might have to give some stickers back. Have 
fun, I wish I was playing, too, but I know you’ll do great! 
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EXECUTIVE FUNCTION TASKS 

Measures of Inhibition 

Bear/Dragon task 

List of self-directed commands: 

Touch your nose 

Touch your tummy 

Touch your ear 

Touch your foot 

Touch your elbow 

Touch your forehead 

Touch your back 

Touch your knee 

Touch your head 

Touch your mouth 

 

Whisper task 

List of characters: 

Familiar characters (6): Dora the Explorer, Mickey Mouse, Bugs Bunny, Elmo, Blue (of 

Blue’s clues), Winnie the Pooh 

Unfamiliar characters (4): Boris Badenov, Felix the Cat, Daria, Tom Terrific 

49 
 



 

 

 
 
 

Theory-of-Mind Task 

Second-order false-belief task 

Presented in a picture book format: 

Picture 1: Grandpa has given Mary and Simon some chocolate to share, “Go and put it 

away now children,” says Grandpa, “you can have some when Mom says so” 

Picture 2: The children run into the kitchen and put the chocolate in the fridge, then they 

go out to play. 

Picture 3: A little later, Simon comes in for a glass of water. He goes to the fridge and he 

sees the chocolate. He wants to keep the chocolate all for himself, so he takes the 

chocolate out of the fridge and puts it in his backpack.  

*First-Order Theory-of-Mind Question: 

Q1: Where does Mary think the chocolate is? 

*Control Question: 

Q2: Where did Simon actually put the chocolate? (story discontinued if child failed either 

question) 

Picture 4: Oh look! Mary is playing by the window; she can see everything that Simon is 

doing! She sees him put the chocolate in his backpack! Simon is so busy hiding the 

chocolate that he doesn’t see Mary watching him!  

Picture 5: Later Mom calls Simon and Mary in for a snack. She says they can have some 

of the chocolate. So, Simon and Mary come running into the kitchen. 

*Second-Order Theory-of-Mind Question: 
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Q3: Where does Simon think Mary will look for the chocolate? 

* Justification question: 

Q4: Why does Simon think that? 

* Control questions: 

Q5: Where is the chocolate really? 

Q6: Where was the chocolate first of all? 
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