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Language has been found to be a predictor of false belief performance in a wide range of 

studies and across normally developing and special populations such as SLI and William’s 

Syndrome children. Serious questions remain concerning the precise role of language in false 

belief competence. Is language a necessary and fundamental precursor to false beliefs or are the 

demands of traditional false belief tasks driving this association? Also, is general language or are 

specific aspects of language (i.e., complementation syntax) differentially important for false 

belief? The current study used a test of false belief that is low in language demands designed for 

use with 36-month-old children in order to address these questions, and to examine the roles of 

executive functioning and working memory in false belief performance. Results indicate that 

general language is the best predictor of false belief performance using this task. Results are 

consistent with previous work supporting the role of general language for false belief and are 

interpreted using Katherine Nelson’s concept of the “Community of Minds” as the mode of 

development of Theory of Mind in young children. 
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CHAPTER 1 

INTRODUCTION 

Theory of Mind  

A major cognitive achievement of early childhood is the emergence of a “Theory of 

Mind.” Theory of Mind can be described as the understanding that individuals are 

“psychological beings” operating in a world of internal mental states such as belief and desire as 

well as emotion. Theory of Mind includes an understanding that individuals are intentional 

agents, that is, that mental states lead to action. In addition, Theory of Mind includes the 

understanding that the mind represents the world in a way that may or may not accurately reflect 

the state of reality (i.e., that false beliefs are possible), and that mental states can differ among 

individuals. This “folk psychology” understanding of the social world is a fundamental element 

of human interaction. In fact, while comparative research has revealed many commonalities 

among the cognitive capabilities of humans and other primates, particularly in the social realm, it 

has been proposed that the essential social-cognitive difference between humans and other 

primates is that only humans have a Theory of Mind (Tomasello, 1998). The fact that Theory of 

Mind is so fundamental to everyday human interaction has made it a consistently “hot” area of 

research and debate in child social-cognitive development.  

Garfield, Peterson, and Perry (2001) outlined some fundamental questions that have been 

the subject of ongoing debate in the Theory of Mind literature. First, is the nature of the child’s 

knowledge of the mind explicit or implicit?  That is, do children truly have a “theory” about the 

nature of the mind, or is “Theory of Mind” simply a reflection of expanding cognitive capacities, 

evidenced by performance on Theory of Mind (as well as other) cognitive tasks? Second, is 

Theory of Mind a modular cognitive capability? Evidence that individuals with autism have 

particular difficulty with Theory of Mind tasks despite performing normally on other cognitive 
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measures (e.g. Baron-Cohen, Leslie, & Frith, 1985; Happe, 1995) has caused some to assert that 

Theory of Mind is a cognitive ability separate and distinct from other cognitive capabilities. 

Third, is the emergence of Theory of Mind due to an innate capacity, or are experience and 

maturation driving this development? A final “hot” question highlighted by Garfield et al. (2001) 

is: What is the specific role of language in the emergence of Theory of Mind? Examining the 

role of individual differences, including individual differences in language but also in other 

cognitive factors, has been vital to researchers’ attempts to address some of these, as well as 

other questions surrounding the nature of Theory of Mind. 

Theory of Mind and a Focus on Tasks 

Traditionally, Theory of Mind has been assessed in children using a standard set of tasks 

which tap the child’s ability to hold conflicting representations in mind, as well as predict the 

behavior or thoughts of others based on these conflicting representations and a given set of 

premises. For example, to determine whether children are capable of understanding the 

distinction between an object’s appearance and its true identity, researchers often use the 

“sponge-rock” task (Flavell, 1986). In this task children are shown a piece of sponge realistically 

painted to look like a rock. When asked what they see, children typically report seeing a rock, 

but after being allowed to touch the sponge-rock, children are surprised to find that the “rock” is 

really soft and spongy. However, children without advanced mental-representational abilities 

cannot coordinate the two conflicting representations of the sponge-rock simultaneously. Very 

young children, when asked again, may report that the object really is a sponge and looks like a 

sponge, or that the object looks like a rock and really is a rock, despite evidence to the contrary. 

Older children show the ability to distinguish the sponge-rock’s appearance (that it looks like a 

rock) from its reality (that it really is a sponge). Taking this task a step further, a child’s ability to 

hold the conflicting representations of one’s own previously held incorrect belief and a currently 
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known true state of reality can be determined. Thus, very young children show an inability to 

reason about this representational change and report that they always thought that the object was 

a sponge. More advanced children can recognize that, despite their new knowledge, they 

previously thought that the sponge was a rock (Flavell, 1986). 

The task considered to be the ultimate “litmus test” of an understanding of conflicting 

representations is the false belief task. A standard false belief task is the mistaken locations task, 

otherwise known as the Sally-Anne task (Baron-Cohen, 1985). In this task the child is presented 

with a puppet that hides a toy in one of two containers, and then leaves the scene. A second 

puppet then enters the scene, switches the location of the toy from the original location to the 

other container, and then leaves the scene. When the first puppet returns, the child is asked to 

predict where the first puppet will look for the toy. A child who answers correctly will indicate 

that the puppet will look in the location where the toy was first hidden, understanding that the 

puppet was not present for the location switch, therefore unaware of the true location of the toy. 

A child who is not yet capable of understanding false beliefs will predict that the puppet will 

search the container in which the toy is really hidden.  

In their meta-analysis of research on Theory of Mind, Wellman, Cross, and Watson 

(2001) reveal a general “truth about false belief understanding” (p. 655). After examining the 

results of a massive body of research on children’s false belief performance, they found that, in 

general, over the period from age 3 to age 4 ½ children progress from performing significantly 

below chance to significantly above chance on false belief measures. In addition, any attempts 

made by researchers to “boost” the performance of younger children, by re-wording the test 

questions or otherwise changing the traditional tasks, merely succeeded in making the task easier 
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for all children without revealing any deviation from the general developmental trend, and did 

not raise the performance of younger children to above-chance levels (Wellman, et al., 2001).  

Researchers’ interest in adapting traditional false belief measures in order to uncover a 

“hidden” ability in younger children comes from the question of whether performance on false 

belief tests is an accurate indicator of the child’s actual Theory of Mind competence. Skeptical 

researchers (e.g., Chandler, Fritz, & Hala, 1989) question whether the above-chance performance 

of children around age 4 ½ reflects a truly emergent competence in false belief understanding or 

rather a heightened ability to perform well on the specific tasks presented to them due to 

advances in language and other cognitive abilities. Further, is the below-chance performance of 

3-year-olds due to the fact that they do not have the cognitive competence necessary to 

understand false beliefs, or does it simply reflect that the tasks they are presented with are simply 

too difficult for a very young child to understand? It is possible that the traditional set of tasks 

used to tap Theory of Mind is masking the true capabilities of younger children.  

There are several aspects of traditional false belief tasks that are of special concern for 

researchers (Carpenter, Call, & Tomasello, 2002). First, traditional tasks have a test-like format: 

information is presented that the child must attend to and process, followed by a test-like 

question which the child must answer correctly. This format alone may pose difficulties for 

younger children simply because it is unfamiliar and demanding. Second, young children are 

thought to be influenced by the “pull of the real” present in traditional false belief tasks. That is, 

they may have difficulty producing a verbal response that is in conflict with the current state of 

reality (that the puppet will look in a container that does not now hold the toy) despite having 

some knowledge of the correct answer. Some researchers (Clements & Perner, 1994) have noted 

that children around 3 years of age will look in the direction of the location corresponding to the 
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correct answer (where the puppet originally hid the toy) in mistaken-locations tasks, yet verbally 

respond incorrectly, indicating that latent knowledge exists which is not expressed verbally.  

Finally, an important issue has been raised surrounding the language demands of 

traditional false belief tasks (Jenkins & Astington, 1995). While seemingly simple, the linguistic 

capabilities required to process information presented during these tasks, and to answer the tests 

questions, may be too advanced for younger children, or for children with specific difficulties 

with language (see Miller, 2001, for a study of Theory of Mind in children with SLI). As 

reviewed below, language ability has been shown to be an important predictor of children’s false 

belief performance, but because traditional tests use complex language structures it has been 

difficult to precisely identify what role language plays. Is language a necessary precursor to 

Theory of Mind competence, or is language merely necessary for a child to understand the test 

that is being given? In addition to language, the role of executive functioning in false belief 

reasoning has been of interest (e.g., Carlson & Moses, 2001; Carlson, Moses, & Breton, 2002; 

Carlson, Wong, & Lemke, 2005). 

The Question of the Role of Language 

Considerable research has examined the role of language in the emergence of Theory of 

Mind, and in particular, false belief understanding. Many researchers have found language to be 

related to 4- to 5-year-olds’ performance on Theory of Mind assessments (e.g., Jenkins & 

Astington, 1995; Astington & Jenkins, 1999; Ruffman, Slade, Rowlandson, Rumsey, & 

Garnham, 2003). Most of these researchers argue that language development is a necessary 

precursor to Theory of Mind understanding although there is debate regarding the nature of its 

influence. It may be that language is a tool that allows for successful on-line processing of the 

information associated with Theory of Mind tasks, and advanced language is required to think 

about beliefs, false beliefs, and the intricate nature of the world of mental states. This position of 
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linguistic determinism for false beliefs is contrasted with claims of a weaker relationship 

between language and Theory of Mind. It may be that language is important for understanding 

Theory of Mind in the sense that the child must be able to comprehend and produce language to 

perform Theory of Mind tasks, in the same way that language would be needed to perform other 

cognitive tasks. In even starker contrast to the position of linguistic determinism, it is 

conceivable that language and Theory of Mind are merely two cognitive developments occurring 

during the same developmental period. This position, however, is not generally accepted, and 

most researchers agree that language does play a specific role in the development of Theory of 

Mind. There is an ongoing debate regarding why and what aspects of language are necessary. 

Longitudinal studies of typically developing children have provided primary support of 

the position that language is a necessary and fundamental precursor to Theory of Mind 

(Astington & Jenkins, 1999; de Villiers & Pyers, 2002, Farrar & Maag, 2002). These studies 

have shown that earlier language abilities predict later Theory of Mind performance. For 

example, Farrar and Maag (2002) found that language ability at age 2 predicted performance on 

tests of Theory of Mind at age 4.  Similarly, Astington and Jenkins (1999) found that language 

ability at age three predicts Theory of Mind performance at age four, but that the reverse is not 

true (see also de Villiers & Pyers, 2002).  Some studies have identified a more bi-directional 

relationship between language and false belief performance (Slade & Ruffman, 2005).  

Evidence from special populations provides additional support for the necessary and 

fundamental role of language skill in Theory of Mind. Studies of children with specific language 

impairment (SLI) and children with William’s Syndrome provide one complementary picture of 

this position. Children with SLI show deficits in linguistic abilities while other cognitive 

abilities, particularly non-verbal intelligence, remain intact (unlike other forms of language delay 
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which occur in conjunction with other cognitive impairments; Conti-Ramsden, 1994). Studies 

have shown that children with SLI perform poorly on tests of Theory of Mind. Ziatas, Durkin 

and Pratt (2003) found that at 8 years of age, 17% of their sample of SLI children failed Theory 

of Mind tasks. Only 8% of their normally developing, language-matched peers of age 5 years 8 

months failed the same tasks.  

Alternatively, children with Williams’ Syndrome show high language skills when 

compared to their impaired performance on tests of non-verbal intelligence. These children 

perform similarly to normally developing peers on Theory of Mind tasks (for a review of studies 

of Theory of Mind in children with William’s Syndrome, as well as autism and deafness, see 

Garfield, et al., 2001). Intact language tends to accompany intact Theory of Mind, and impaired 

language tends to accompany impaired Theory of Mind.  

The case of autism illustrates Theory of Mind and language deficiencies occurring 

simultaneously. Individuals with autism experience an overarching difficulty with 

communication, with a range of abilities in language, and impaired functioning in the social 

realm (Tager-Flusberg, 1994). Specifically, individuals with autism show particular difficulty 

passing tests of false belief (Fisher, Happe, & Dunn, 2005).  Research has provided evidence that 

higher levels of language ability in individuals with autism coincide with better Theory of Mind 

performance. Thus, the more impaired an individual is in one, the more impaired they are likely 

to be in the other. 

Katherine Nelson and her colleagues have offered an explanation of how language 

development leads to the development of Theory of Mind (Nelson, Skwerer, Goldman, Henseler, 

Presler, & Walkenfeld, 2003). This viewpoint emphasizes the social nature of language and the 

role of socialization in the development of Theory of Mind understanding. Thus, the role of 
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language in Theory of Mind development is not limited to providing a cognitive tool for 

representing Theory of Mind tasks and situations, but is a key for entering what Nelson refers to 

as a “community of minds.” A child’s interaction with a social partner who is wise to the 

intricacies of the social world, through language, enables the child to enter the world of 

understanding the inner workings of the minds of others. Language is a crucial window into the 

minds of others. In essence, we speak to each other because our minds differ. When we speak to 

a child the child comes to understand this difference of minds. At the same time we cultivate the 

child’s language skill. This is the basis for the link between language skill and Theory of Mind. 

This viewpoint emphasizes how cognitive and social skills interact and lead to a mature 

understanding of the social world. Further, this is a process that occurs throughout childhood, 

and “Theory of Mind” is not seen as a sudden acquisition that results from a qualitative change 

in social or linguistic competence. 

Research has supported the essential role of social interaction in the development of 

Theory of Mind understanding. Ruffman, Slade, and Crowe (2002) found that the amount of 

mental state talk that mothers used when interacting with their children was predictive of their 

children’s later Theory of Mind. Some have suggested that the pragmatic role of language may 

be the key to the relationship between language and Theory of Mind (Harris, de Rosnay, & Pons, 

2005).   

 There is an undeniable link between language and Theory of Mind. However, the specific 

aspect of language responsible for this connection has been questioned. Semantics, the aspect of 

language concerned with the meanings of words, has been considered to be crucial to an 

understanding of Theory of Mind. In this view, a child must have an understanding of the 

meaning of words like “think” and “know” in order to understand the minds of others and to 
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understand false beliefs (Olson, 1988). Others claim that it is syntax, or the aspect of language 

concerned with the structure of language (grammar), that is most closely tied to Theory of Mind. 

In this view, having grammatical structures that dictate the sequencing of words enables the child 

to mentally orchestrate the sequence of events in false belief tasks (Astington & Jenkins, 1999). 

In other words, syntax makes possible the “online processing” of false beliefs. 

One specific syntactic structure that has been scrutinized in the literature as being 

particularly relevant to Theory of Mind is mental state complementation syntax (de Villiers & de 

Villiers, 2000; de Villiers & Pyers, 2002). This grammatical structure involves a propositional 

phrase that is embedded within a sentence following a mental state verb. An example of this 

would be the following: She thought that there was a cookie in the jar. Whether or not it is true 

that there is a cookie in the jar does not determine whether the sentence itself is true, based on 

the fact that it is possible for the subject to have a thought that is not true. de Villiers and de 

Villiers (2000) position of linguistic determinism states that when a child does not have the 

capacity to understand mental state complementation, the child also does not have the ability to 

mentally represent the content of the sentence in memory. Thus, even if information is presented 

explicitly, for example, if the child is told, She thought that there was a cookie in the jar, but 

there really was not, this information cannot be remembered, and if asked the child may not be 

able to repeat the information that was just presented. The ability to understand mental state 

complementation is thought to be crucial to the ability to understand false beliefs for this reason. 

The child who cannot have a memory based on embedded complements cannot mentally 

represent false beliefs.   

In large part, the data which provide support for the causal role of complementation 

syntax have shown relationships among false belief and complementation tasks beyond the role 
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of general language (de Villiers & Pyers, 2002; Schick, de Villiers, de Villiers, & Hoffmeister, 

2007). However, these researchers agree that this type of data do not allow for clear causal 

explanations. Training studies have provided additional support for the role of complement 

syntax for false belief performance. Hale and Tager-Flusberg (2003) found improved false belief 

performance in groups of children trained in either mental state complementation or a series of 

Theory of Mind tasks, as compared to a control group that did not receive training. Using an 

experimental design, Lohmann and Tomasello (2002) revealed that training children in 

complementation syntax resulted in improvements in false belief posttest scores, suggesting that 

an understanding of this type of syntax is essential to false belief understanding. However, in 

another experimental condition, children who simply engaged in discourse with an experimenter 

about alternate identities of a deceptive object (similar to the “sponge-rock”), without using 

complementation syntax or mental state terms, showed improved false belief scores as well. The 

only group in this study not showing improved false belief scores was a group that did not 

receive in any language-based training. Thus, language interaction, whether involving 

complementation syntax or not, was effective in improving children’s false belief performance, 

and the combination of discourse using mental state-terms, complementation syntax, and 

reference to deception (deceptive objects) was the best condition for improving false belief 

scores (Lohmann & Tomasello, 2002).  

Despite both correlational and training studies suggesting a role of complement language, 

the claim that sentential complement syntax is essential to Theory of Mind has been questioned 

on the grounds that understanding mental state complementation requires having a concept of 

false beliefs.  That is, the two measures are confounded (Perner, 1991). In answer to this type of 
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claim, Schick, et al. (2007) offered evidence that complementation syntax is correlated with false 

belief even when using low-verbal false belief measures. 

Cross-linguistic studies have revealed that the relationship between false belief and 

complementation syntax is certainly not straightforward. Perner, Sprung, Zauner, and Haider 

(2003) examined the relationship between false belief performance and complementation syntax 

in German-speaking children. In English, the verb “want,” indicating the mental state of desire 

does not require the complementation syntax that verbs “think,’ “believe,” and “say” do. Thus, 

despite the fact that a person may want something that may or may not be possible in reality, 

English syntax does not require a “that” clause to follow the verb (e.g. Mother wants the child to 

clean her room). The mental state of desire is understood earlier in English-speaking children 

than mental states of thought and belief. It may be the case that because children are not required 

to understand complex syntax, they are able to understand desires sooner.  

However, in German, the verb “want” requires the same complementation syntax as the 

higher-level mental state verbs (e.g. Mother wants that the child should clean her room). 

Following from the perspective of linguistic determinism, one might expect that German-

speaking children would begin to understand desire at the same time that they begin to 

understand other mental state verbs due to their shared syntactic structure. Perner et al. (2003) 

found that German-speaking children understand “want that” sentences before “think that” and 

“say that” sentences and before they are able to pass false belief tasks. They suggest that the link 

between complementation and false belief understanding is not clearly established. Importantly, 

no study has shown above chance performance on a test of false belief for children who fail de 

Villiers and Pyers (2002) complementation comprehension task. 
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Several researchers have argued that general language skills are associated with false 

belief performance rather than semantics or syntax per se. Ruffman and colleagues (2003) argue 

for the importance of general language ability, or the combination of semantics and syntax. Often 

abilities in syntax and semantics overlap and the two abilities interact in development. Semantic 

development influences syntactic development. To understand how the words in a sentence are 

related syntactically, the child must first have semantic knowledge of the words in the sentence. 

Syntactic development influences semantic development. For example, “syntactic bootstrapping” 

refers to the idea that children use word order as a frame of reference to determine meaning for 

unknown words (Ruffman, et.al, 2003). Further, any test that examines syntax necessarily 

requires some understanding of semantics. In several longitudinal studies, Ruffman and 

colleagues found that syntax and semantics abilities were equally strongly associated with 

Theory of Mind performance (e.g., Ruffman, et al., 2003; Slade & Ruffman, 2005). They suggest 

that language enables the child to mentally reflect upon mental states, beliefs, and false belief 

situations, leading to the ability to express an implicit understanding of social situations.  

  It is clearly established that language is associated with Theory of Mind development, 

and in particular with false belief reasoning. Questions remain regarding the nature of this 

association. Is a certain level of language ability necessary for false belief reasoning, or are the 

language-rich tasks used to assess false beliefs responsible for the association? Are these 

linguistic task demands masking younger children’s true false belief competence? Most prior 

research has adopted the perspective that language is an important development required for 

false belief reasoning (e.g., Astington & Jenkins, 1999; de Villiers & Pyers, 2002). 

Unfortunately, these studies have all employed language-rich false belief tasks. This is 

understandable, in that purely non-verbal false belief tasks are few and far between.  
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Call and Tomasello (1999) developed a non-verbal false belief task for use with 

chimpanzees, but found that this task was even more difficult for 4 ½ year-olds than traditional 

tasks. Langdon and colleagues (1997) developed a non-verbal picture sequencing task for use 

with schizophrenic patients which includes a false belief trial based on the mistaken locations 

task. Porter, Coltheart, and Langdon (2008) utilized this picture sequencing task in a study of 

William’s Syndrome children. They found that William’s Syndrome children had more difficulty 

with false beliefs when they were not able to rely on their keen language skills, suggesting that 

non-verbal tasks have much to reveal about the language-false belief relationship. Schick, et. al., 

(2007) used two low-verbal measures of false belief in examining the relationship between 

complementation syntax and false belief in deaf children. Complementation syntax was found to 

be a predictor of false belief using these low-verbal false belief measures. However, no study has 

addressed the relationship between individual differences in language and performance on a non-

verbal or low-verbal false belief task in normally developing children.  

We have yet to determine the influence of linguistic task demands on the language-false 

belief association and on younger children’s false belief competence. A false belief task that can 

be used effectively with younger children and does not rely on complex linguistic structures in 

the presentation and solution of the task itself is needed. Carpenter, Call, and Tomasello (2002) 

have developed a test of false belief that does just that. The language used in this task is minimal, 

and does not involve structures more complex than simple requests (“Can you get the toy”) even 

very young children will be familiar with.  Carpenter and her colleagues (2002) developed this 

task for use with children around the age of 36 months. This task will be referred to as the 36-

month-old false belief task. This test has several other advantages as well. It does not involve a 

“test-like” format, but instead relies on action and interaction. In particular, the child is not 
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required to answer a test “question” but instead is simply asked to retrieve an item. By not 

requiring the child to produce a verbal response, then, this task also removes the “pull of the 

real” present in traditional tasks.  

 This task involves the use of novel toys and a container to hide the toys in across several 

training, control, and false belief trials. An experimenter interacts with the child using a novel 

toy, and then hides the toy inside a container. For false belief trials, one experimenter leaves the 

room, and is not present as the toy is moved from the container by another experimenter. Upon 

returning to the room, the first experimenter lets the child know that she is looking for “the toy” 

in the container where it was last hidden, but is not able to open the container. Then, seeing the 

toy across the room, the experimenter asks the child to “get the toy.” In order to choose correctly 

from two options, the child is required to understand which toy that the experimenter has falsely 

believed to be in the container. A complete description of task procedure is provided later. 

 To address the inevitable question of whether this new task truly measures false belief, 

Carpenter et al. (2002) included some ingenious measures to determine whether children truly 

understand the false beliefs involved in the task or are simply guessing. The researchers 

determined that in false belief trials, children chose the object that the adult requested quickly, 

equally as quickly as when choosing an object that the adult requested directly (that is, not based 

on a false belief). This was the case regardless of whether or not the child chose correctly on the 

false belief trials. Carpenter et al. (2002) hypothesized that children felt that they knew which 

object the adult was requesting. In addition, on false belief trials, children showed signs of 

uncertainty, checking for adult guidance when making their choices. Their uncertainty was 

similar for trials during which the child was required to simply guess which object the adult was 

requesting. This is viewed as an indication that the children recognized that the false belief trials 
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were more challenging than trials during which the adult asked for an object directly. Based on 

the observations that children felt as if they “knew” what object the adult was requesting and 

understood that the task was more complex than a direct request, Carpenter et al. (2002) assert 

that their task is an assessment of false belief understanding.  

Carpenter et al. (2002) found that over half of three-year-old children in their sample 

performed at above chance levels on false belief trials. Their results raise exciting possibilities 

for the study of the role of language in Theory of Mind development. This task may enable 

researchers to determine what specific role language plays in the development of Theory of 

Mind. Because the language demands of this task are low, researchers can be assured that 

performance on this task is not merely an artifact of the child’s advanced linguistic capabilities, 

but is the result of Theory of Mind reasoning itself. In addition, because variability in 

performance among children remains for this task, it is possible to determine if individual 

differences in language explain this variability. Thus, if language predicts performance on the 

36-month-old false belief task despite the minimal language demands of the task itself, we can 

have a deeper understanding that language does not simply aid children in understanding the 

language structures used in tests of Theory of Mind, but plays a more fundamental role. 

Alternately, if language is not associated with the variation in performance on these tasks, it 

would suggest that the relationship between language and Theory of Mind found previously may 

have been an artifact of the type of tasks used to assess Theory of Mind.  

The Question of the Role of Executive Function and Working Memory  

In addition to language, an important cognitive ability thought to be intricately related to 

Theory of Mind development is the child’s executive functioning ability, specifically, inhibitory 

control (Carlson & Moses, 2001; Carlson, Moses, & Breton, 2002). False belief tasks inherently 

require that the child inhibit the prepotent response of responding based on what they know to be 
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the true state of reality in favor of the correct response which conflicts with reality. Carlson and 

colleagues have found that performance on tasks which tap the child’s inhibitory control abilities 

predict performance on Theory of Mind tasks above and beyond the role of language. In general, 

3-year-olds have difficulty with traditional executive functioning tasks, such as the Dimensional 

Change Card Sorting Task, which requires the inhibition of a previously learned rule in order to 

sort cards along a different dimension (Zelazo, Frye, & Rapus, 1996; Perner & Lang, 2002). 

Four-year-olds are better able to perform this task, indicating that this type of executive 

functioning skill develops during this time of life. The 36-month-old false belief task allows for 

the exploration of how strongly inhibitory control is related to performance on a false belief task 

that is low in language demands, yet similar in inhibitory control requirement. Indeed, it may be 

that executive functioning is more fundamental to Theory of Mind than is language. Perhaps 

young children with advanced inhibitory control are best able to pass tests of false belief, and are 

best able to coordinate conflicting representations of a false belief and reality in mind 

simultaneously. Indeed, it may be possible that inhibitory control ability is a prerequisite for both 

advanced Theory of Mind and advanced language.  

As with language, the nature of the relationship between executive functioning ability 

and Theory of Mind understanding has been the subject of debate. It is possible that inhibitory 

control is a requirement for giving the correct response to questions about false beliefs. However, 

researchers such as Perner, Lang, & Kloo (2002) have suggested that this explanation is not 

sufficient in explaining the link between executive functioning and Theory of mind performance. 

Their research has shown that executive functioning ability is highly correlated not only with 

responses to false belief questions, but also with versions of false belief tasks that require 

children to give an explanation along with their responses. It is not simply that executive 
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functioning is necessary for inhibition of prepotent responses, but appears to be related to a 

deeper understanding of false beliefs. As with the relationship between language and Theory of 

Mind, the relationship between executive functioning and Theory of Mind is not clear. New 

versions of false belief tasks that reduce language demands and provide evidence of above-

chance performance in younger children may prove to be the most useful tools in explaining 

these associations.  

In addition, working memory has been conceptualized as a possible third factor 

explaining the relationship between language and Theory of Mind (Slade & Ruffman, 2005). 

This possible underlying factor has been found to correlate both with language ability (e.g., 

Baddeley, Gathercole, & Papagno, 1998) and Theory of Mind ability (e.g., Davis & Pratt, 1995; 

Gordon & Olson, 1998). It is possible that younger children who are not capable of passing false 

belief tasks are not capable of remembering all of the information presented over the course of a 

task. With regards to the 36-month-old false belief task, it may be that the children who are most 

capable of remembering a sequence of events will be most capable of passing the task. Further, 

working memory may allow young children who do not have advanced language to pass the 36-

month-old false belief task, as this skill may develop earlier. Because the new task does not use 

advanced language it is possible to disentangle the roles of language, Theory of Mind, inhibitory 

control and working memory. 

The role of language and other factors in performance on the 36-month-old false 

belief task. The proposed study is intended to address two primary questions:  1) What is the 

role of language in performance on the 36-month-old false belief task and, 2) What is the role of 

executive function and memory in performance on this task? To answer these questions, children 
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will be assessed using the new false belief task as well as measures of language ability, executive 

functioning (specifically, inhibitory control), and working memory.  

Study Aims  

Study aim 1. The first aim of this study is to attempt to replicate the procedure and 

results of Carpenter and her colleagues (2002) in the original report of the 36-month-old False 

belief task.  

Study aim 2. The second aim of this study is to determine if language ability is 

associated with performance on the 36-month false belief task despite the low language demands 

of the task, and to determine the nature of this association. It is hypothesized that that 3-year-

olds’ performance on the 36-month-old False belief task will be found to be associated with 

language ability because it is thought that language plays a fundamental role in Theory of Mind 

development, and not that language is merely required to understand Theory of Mind tasks. If 

language is found to be associated with false belief performance, this study will examine what 

aspect of language in particular is involved in this relationship. That is, it will be determined if 

general language ability is the best predictor of Theory of Mind performance, or if semantics, 

syntax, and mental-state complementation are differentially important to the child’s ability to 

pass the new task. It is hypothesized that general language ability will be more strongly 

associated with false belief performance than specific aspects of language ability (syntax or 

semantics). Thus, Core Language Scores from the CELF-P-2 and PPVT-3 scores will be more 

highly correlated with performance on the false belief test than any one individual subtest of the 

CELF-P-2 or the test of mental state complementation syntax. This prediction is based on Slade 

and Ruffman’s (2005) finding that syntax and semantics are equally important as predictors of 

Theory of Mind. 
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Further, this study will examine whether children will be able to pass this test of false 

belief without having the ability to pass de Villiers and Pyers’ (2002) complementation task. If 

so, this would be compelling evidence against their position of linguistic determinism (that 

complementation syntax determines false belief understanding). It is hypothesized that 

performance on the false belief task will not be dependent upon complementation syntax 

competence, as children of this age group are not generally expected to pass the 

complementation task (de Villiers & Pyers, 2002). 

Study aim 3. Finally, the third aim of this study is to explore the roles of working 

memory and inhibitory control in performance on this test of false belief. Working memory and 

executive function may be strongly associated with Theory of Mind performance in 36–month-

olds. By removing language demands of traditional false belief tests, it may be possible to reveal 

that working memory and inhibitory control (rather than language) are the key factors supporting 

an understanding of false beliefs. Inhibitory control may be particularly significant in the child’s 

ability to pass the 36-month-old false belief task in that the child will be required to inhibit a 

prepotent behavioral response in favor of the correct response in order to pass tests of inhibitory 

control as well as the 36-month-old false belief task. This ability to inhibit prepotent responses 

may be fundamental to the development of a more sophisticated Theory of Mind. Thus, it is 

hypothesized that false belief performance will be associated with performance on measures of 

inhibitory control and working memory. 

Next, in the case that language, inhibitory control and working memory are all found to 

be correlated with false belief, the possibility will be explored that language and false belief are 

two advancements that develop as a result of more basic cognitive advancements at this age. 

Inhibitory control and working memory may be basic cognitive advancements that support the 
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development of both language and Theory of Mind in general. It is hypothesized that the 

relationship between language and false belief will remain after controlling for the effects of 

inhibitory control and working memory. That is, these cognitive competencies are expected to be 

relevant to false belief competence, but are not expected to play the role of “third factors” 

underlying the relationship between language and false belief. 
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CHAPTER 2 

METHOD 

Participants 

Participants were recruited through classroom teachers and research assistants who 

provided parents with a flier explaining the study. Compensation included a $5.00 per child 

incentive paid to the preschool center to be used for a classroom activity or supplies of the 

teacher’s choice. Thirty-seven children from local preschools were tested. Eleven children were 

dropped from the study. Four began testing but either left the area or simply did not return to 

preschool within the testing period. Six were found to be non-English speakers, thus not eligible 

for our language assessments. One was dropped due to the inability to pass training items for the 

false belief, black/white task, cat/dog task, and the CELF-P-2.  

The final sample included 19 male and 7 female participants, and was largely white (21 

white, 3 Hispanic, 2 Asian). Participants ranged in age from 30 to 45 months (M=38.62, 

SD=3.837). The mean age of the sample was slightly older than the sample used by Carpenter, 

Call, and Tomasello (2002, M == 36.2 months) in the original study of the 36-month-old task. 

The age range was also somewhat wider. This was the result of the wide age range recruited, and 

the lag between flier distribution and date of testing. 

Mother’s highest level of education was elevated in this sample, with all reporting 

mothers having at least some college, and 14 mothers having a degree higher than a bachelor’s 

degree. 

Measures 

Participants were tested using a battery of measures assessing Theory of Mind, language 

ability, inhibitory control, and working memory. Tasks were presented in a fixed order (Carlson 

& Moses, 2001). The 36-month-old False belief task was always presented last. This was done in 
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large part to allow the children to establish a rapport with the testers before engaging in the false 

belief task, in an attempt to reduce apprehension or anxiety on the part of the children. The false 

belief measure was videotaped, with parental permission. 

Theory of Mind 

36-month-old false belief task. In this study the experimenters used the 36-month-old 

False belief task (Carpenter, et al., 2002). Order of presentation of the four false belief trials was 

randomized across children, and one baseline condition followed each false belief trial. Thus, 

each child experienced 8 trials. 

Procedure for false belief trials is as follows:  

 1.) Child is seated on floor with two experimenters (E1 and E2), with blanket placed 

about 6 feet behind the child. 

 2.) Experimenters warm the child up to the procedure of getting “only the one requested.” 

E1 places 1 of 2 familiar toys into a box and removes it, then places it next to the other toy on the 

blanket. E1 then asks the child to get only the toy that was in the box. This is repeated 3 times. 

 3.) E1 then begins the false belief testing by saying “Let’s play a game.” E1 places 2 

unfamiliar objects (for which the child is not likely to have already learned a verbal label) in her 

lap, covers them with a cloth, and brings out a container. While the child and E2 watch, E1 

places 1 of the 2 unfamiliar objects (object A) in the container, shows the child and E2 what is 

inside, then closes the container. Different objects and containers are used for each of the 4 false 

belief trials. 

 4.) False belief B: While both the child and E2 watch, E1 switches locations of objects A 

and B, so that object B was the last object seen in the container by E2 before E2 excuses herself 

from the room and shuts the door. 
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 5.) False belief A: E2 excuses herself from the room before E1 switches the locations of 

objects A and B, so that the last object E2 saw in the container was object A, though the last 

object actually inside the container was object B. 

 6.) All conditions: While E2 is gone, E1 takes object B out of the container, closes the 

container, and places both objects on the blanket. E1 then calls E2 back to the room. When E2 

returns, she announces that she wants to get an object while looking directly at the container and 

ignoring the objects on the blanket. 

 7.) Novel word conditions: E2 announces that she wants to get the object by referring to 

the object using a novel word (dax, toma, or gazzer). She announces her intention to get the 

object 8 times while walking over to the container, holding onto the container, and trying to open 

the container before declaring it stuck. 

 8.) Generic word conditions: E2 announces that she wants to get the “toy” and refers to 

the object only as “it” or “the toy” in the same manner as in the novel word conditions. 

9.) At test, E2 turns the child in the direction of the blanket, and with the child’s back to 

E2, E2 says “oh, look, there’s the (toy/dax)! Could you get just the (toy/dax) for me? Thus, the 

four false belief trials are False belief A Novel Word, False belief A Generic Word, False belief 

B Novel Word, and False belief B Generic Word. A correct response to False belief A conditions 

is retrieval of object A, indicating that the child understands that E2 would have thought that 

object A was the last object in the container, based on the fact that this was the last object seen in 

the container by E2, even though the last object actually in the container was object B. A correct 

response to False belief B conditions is retrieval of object B, indicating that the child understands 

that E2 believes that object B was in the container even though there actually is NO object in the 

container. Both sets of conditions are included to indicate not only whether children choose the 
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correct object that is requested, but also to indicate that children who have an understanding of 

false belief will switch strategies based on the condition. Scores on the 36-month-old false belief 

task range from 0 to 4 correct responses. 

The baseline conditions are as follows:  

Knowing Baseline Conditions: Each child experienced two knowing baseline conditions. 

In the familiar word condition, the experimenter places two toys with familiar labels on a blanket 

(such as a toy car and a teddy bear), and asks the child to retrieve one of the objects using the 

familiar label (e.g., “Get the car.”). In the generic word condition, the experimenter places one 

novel object on the floor and one novel object on a chair, and asks the child to “Get the one on 

the chair,” for example. In both “knowing” conditions, there is no ambiguity surrounding which 

toy the child should be retrieving.  

Guessing Baseline Conditions: Each child experienced two guessing baseline conditions. 

In the novel word condition, the experimenter places two novel objects on the blanket and asks 

the child to retrieve an item by using an unfamiliar, novel label. For example, the experimenter 

will ask the child to “Get the dax” without indication of which item might be a “dax.” In the 

generic word condition, the experimenter asks the child to retrieve one of two novel objects by 

simply requesting that the child “get the toy I want.” In both guessing conditions, the choice the 

child makes will be based only on guessing, as the child will have no other indicator of which 

object is really being requested.  

In sum, the 36-month-old False belief task consists of 8 separate trials, four trials 

assessing false belief and four baseline trials.  

Coding and reliability. All conditions were scored live for correct or incorrect choices 

on false belief trials, and each child received a score of 0-4 correct. In addition, independent 
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raters viewing the videotape of each session coded for latency to choose and uncertainty. 

Latency to choose was recorded in seconds. Indicators of uncertainty included questioning of the 

experimenter (“Which one?”), refusal to choose, and attempts to take both toys. Number of 

indicators of uncertainty was recorded. (In Carpenter et al, 2002, observation of any or all of 

these behaviors was coded as “yes” for presence of uncertainty, lack of these behaviors was 

coded as “no” for uncertainty.)  

Reliability for latency and uncertainty coding was assessed by having a different coder 

recode the videotaped false belief session for eight randomly selected children (32.5%). 

Pearson’s correlations between coders were as follows: for latency r = .961, p < .001, and for 

uncertainty r = .974, p < .001.  

Mean times to decide (latency) for guessing and knowing baseline conditions and false 

belief trials were compared using paired samples t-tests. Mean levels of uncertainty were 

compared for guessing and knowing baseline conditions and false belief trials as well. These 

analyses were intended to support the claim by Carpenter et al. (2002) that children’s 

performance on false belief trials is not based on random guessing, but is indeed based on their 

understanding of false beliefs. Specifically, Carpenter et al. (2002) found that latency to choose 

an object was similar for knowing and false belief trials (latency for guessing trials was longer). 

The researchers reason that this indicates children behaved as if they “knew” which object to 

choose in false belief conditions. In addition, they found that indications of uncertainty were 

similar for guessing and false belief conditions (showing less uncertainty in knowing conditions). 

The researchers reason that this indicates children behaved as if they felt the choice was a more 

difficult choice than in the straightforward “knowing” conditions. Replication of these findings 
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in the present study will bolster their claims that children’s performance is not based on random 

guessing. 

Language Ability 

Three language measures were used. 

1.  Clinical Evaluation of Language Fundamentals – Preschool, Second Edition 

(CELF-P-2, Semel, Wiig, & Secord, 2004).  The CELF-P-2 was used as a measure of various 

aspects of children’s language development: morphology, syntax, expressive vocabulary, and, 

when the three are combined, general language. Children completed the three subtests 

comprising the “Core Language Score (CLS)” (Word Structure, testing morphology, Sentence 

Structure, testing syntax, and Expressive Vocabulary). The CELF-P-2 can be used with children 

as young as age 3. The measure involves showing children simple pictures and probing children 

to describe the pictures. Probes are directed at eliciting specific linguistic items. Standardized 

scores are reported. 

2. Peabody Picture Vocabulary Test- Version 3 (PPVT-3, Dunn & Dunn, 1997). The 

PPVT-3 was used as a measure of receptive vocabulary, and is also often considered a proxy for 

general language ability. Children are asked to point to the picture representing the word uttered 

by the experimenter. Standardized scores are reported. 

3. The Complementation Comprehension Test. de Villiers & Pyers, 2002, developed 

this test for use in the investigation of the role of the specific ability to comprehend 

complementation syntax as it relates to Theory of Mind ability. This measure involves the 

experimenter reading a sentence containing complementation syntax while pointing to photos of 

actors and the relevant pieces of information shown in the photos. The child is then asked a 

question which requires the child to have understood complementation syntax. For example, the 

experimenter reads the sentence “She told the man that she saw a ghost, but it was really a 
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blanket. What did she tell the man?” and the child must indicate that the actor in the photo told 

the man something contrary to reality, that she saw a ghost. The test consists of 12 sentences and 

sets of photos. de Villiers and Pyers’ (2002) use a criterion of 10 or more correct responses for 

passing the task. All scores below 10 are considered to be failing scores. 

Executive Functioning  

Executive functioning was assessed using two tasks used in previous studies of the 

relationship between executive functioning and Theory of Mind. The types of tasks chosen have 

been shown to be significant predictors of performance on traditional false belief tasks (Carlson 

& Moses, 2001; Carlson, Moses, & Breton, 2002). These tasks are intended to assess inhibitory 

control, or the aspect of executive functioning concerned with inhibition of a prepotent response. 

1. Dimensional Change Card Sorting Task. In this task (Frye, Zelazo, & Palfai, 1995), 

children are required to inhibit a prepotent response and suppress a rule already learned in a 

simple card-sorting task. The child is instructed to sort cards according to one dimension, either 

color (red and blue) or shape (rabbits and boats). Five cards, in a fixed order, are presented, and 

children are asked to place the cards into one of two containers labeled with a red rabbit or a blue 

boat (if sorting according to shape, rabbits go in the rabbit-container, and so on). After 

completing this, the experimenter instructs the child that the rule for sorting has changed, and 

that for the next cards, the child should sort according to the opposite dimension (red cards go in 

the red container, and so on). Five cards, in a fixed order, are presented and the experimenter 

repeats the new rule before presenting each card. Scores are the number of cards sorted correctly 

out of the five presented after the rule switch. 

2. Black/white task. A second measure of executive functioning, a simplified adaptation 

of the day/night stroop task (Gerstadt, Hong, & Diamond, 1994) requires the child to inhibit a 

prepotent urge to correctly label the colors black and white (Simpson & Riggs, 2005). Children 
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are instructed to say the word white when shown a black card, and to say the word black when 

shown a white card. Children will be given the rules, and then given up to three practice trials for 

each rule. When the child is able to respond correctly for each rule, test trials are started, during 

which no feedback is given. Scores are number correct out of 16 trials. If a child is unable to pass 

3 practice trials, with the rule repeated between each trial, the child is given a score of 0 and not 

forced to complete the 16 test trials.   

Working Memory  

Cat/dog task. Working memory was assessed using an arbitrary rule task (Simpson & 

Riggs, 2005). In this task children are asked to say arbitrary words such as “cat” and “dog” when 

shown cards with unrelated line drawings (purple horizontal stripes or green vertical stripes). 

Children are given the rules, and then given up to three practice trials for each rule. When the 

child is able to respond correctly for each rule, test trials are started, during which no feedback is 

given. Scores are number correct out of 16 test trials. If a child is unable to pass 3 practice trials, 

with the rule repeated between each trial, the child is given a score of 0 and not forced to 

complete the 16 test trials.  

The order of presentation was as follows: PPVT-3, dimensional change card sorting task, 

CELF-P-2, complementation comprehension, cat/dog task, black/white task, and 36-month-old 

false belief task. 
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CHAPTER 3 

RESULTS 

Demographic Information 

 Preliminary analyses indicated no significant differences between males (n = 19) and 

females (n = 7) on any measure, and no significant differences between white (n = 21) and non-

white (Hispanic and Asian, n = 5) participants on any measure. Mother’s highest level of 

education (on a scale of 1-4, 1=some college, 2=bachelor’s degree, 3=master’s degree, 

4=doctorate) did not correlate significantly with any measure. Subsequent analyses did not take 

these factors into account. 

Children’s Cognitive Performance 

 A summary of children’s cognitive and language performance is presented in Table 3-1. 

Core Language Scores (standardized) for the CELF-P-2 ranged from 63-137, M = 100.5, SD = 

17.14. Standard scores for the PPVT-3 ranged from 83-128, M = 106.88, SD = 13.26. In 

addition, children’s performance on inhibitory control and working memory tasks covered the 

expected range and means for these tasks fell near the median. This suggests that this sample is 

representative of a wide range of abilities, averaging about the same as the population being 

characterized in this study. 

 For false belief, M = 2.19 correct responses (SD = 1.1). Ten children passed false belief 

using the criteria used by Carpenter et al, (2002) of 3 or 4 correct out of 4 false belief trials, and 

of this 10, three children chose correctly on 4 out of 4 trials.  

Study Aim 1  

The first aim of the study was to replicate the procedure used by Carpenter et al., (2002) 

in the original report of the 36-month-old false belief task, as well as to replicate the results of 

their assessments of children’s behaviors as indication that this task is indeed a true test of false 
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belief. Paired samples t-tests were performed for latency (time to choose an object, measured in 

seconds) and uncertainty (total number of behavioral indicators of uncertainty). Results indicate 

that children in this sample behaved similarly to children in the original sample (see Table 3-2). 

Time to decide was significantly different for false belief and guessing conditions (t(39) = -2.14, 

p = .038), and not significantly different for false belief and knowing conditions. Specifically, 

children took 3.55 seconds longer to choose when guessing (M = 11.76 seconds, SD = 8.94 

seconds) than in false belief trials (M = 8.32 seconds, SD = 5.91 seconds), and chose only 1.03 

seconds sooner in false belief trials than in knowing conditions (M = 9.11 seconds, SD = 5.93 

seconds). Number of indications of uncertainty was significantly different for false belief and 

knowing conditions (t(41) = 2.07, p = .045), and not significantly different for false belief and 

guessing conditions. Specifically, children displayed more uncertainty in false belief conditions 

(M = .67 indicators, SD = 1 indicator) than in knowing conditions (M = .26 indicators, SD = .7 

indicators). For guessing conditions (M = 1.17 indicators, SD = 1.5 indicators) number of 

indicators was similar to false belief conditions and significantly greater than in knowing 

conditions (t(41) = 3.49, p = .001). 

Study Aim 2  

The second aim of this study was to determine if language ability is associated with false 

belief performance despite the low language demands of the task, as well as to determine if 

working memory and inhibitory control are associated with false belief. Pearson Product-

Moment correlations were used to address this aim (see Table 3-3). Before examining 

relationships among false belief and other cognitive factors, it is important to consider the role 

played by the age of the child. First, age was not found to be correlated with performance on the 

36-month-old false belief task
 
(Because age was not a factor for performance on the false belief 

test, analyses employ standardized scores for CELF-P-2 and PPVT-3). As expected, a correlation 
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was found between age and the complementation comprehension task (r(25) = .40, p = .047). 

Interestingly, age was not correlated with inhibitory control as measured by the dimensional 

change card sorting task in this sample. Correlations were found between age and working 

memory (r(24) = .58, p = .003) and age and executive functioning as measured by the 

black/white task (r(24) = .53, p = .008). 

There is a clear positive relationship between language and false belief. Performance on 

the false belief task was significantly correlated with standardized scores on the CELF-P-2 (r(26) 

= .39, p = .047) and marginally correlated with standardized scores on the PPVT-3 (r(25) = .38, 

p = .060).  However, this was not the case for the relationship between false belief and 

complementation syntax.  

A second set of analyses was performed to address the first aim as well. Independent 

samples t-tests were used to reveal whether the children who passed the false belief trials differ 

from those children who did not pass the false belief trials in language, executive functioning, 

working memory, and age (see Figure 3-1). Children were grouped as passing (answering 

correctly on 3 or 4 out of 4 false belief trials, n = 10) or failing (answering correctly on less than 

3 false belief trials, n = 16) false belief, then compared using independent samples t-tests for the 

dependent variables. This comparison may be more meaningful in the examination of false belief 

reasoning, as the four false belief test trials in this task do not measure qualitatively different 

aspects of false belief, but are present to reduce “passing” based on chance guessing. 

Findings from the first and second sets of analyses are consistent. False belief passers and 

failers differed significantly on the CELF-P-2, t(24) = 2.26, p = .033, as well as on the PPVT-3, 

t(23) = 2.2, p = .039. Specifically, for passers, CELF-P-2 M = 109.4, SD = 15.46, and PPVT-3 

M = 113.50, SD = 9.48. For failers, CELF-P-2 M = 94.94, SD = 16.14, and PPVT-3 M = 
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102.47, SD = 13.83. False belief passers and failers did not differ significantly on any other 

measure, nor did they differ in age. 

Given that language was found to be positively related to false belief performance, the 

next analyses explored what aspect of language in particular is involved in this relationship. 

Correlations among false belief performance and the three subtests of the CELF-P-2 elucidate 

the relationships (see Table 3-4). Performance on the false belief test correlated similarly, but 

only marginally, with each of the subtests of the CELF-P-2 (specifically, for Word Structure, the 

measure of morphology, r(26) = .31, p = .124, Sentence Structure, the measure of syntax, r(26) = 

.34, p = .093, and  Expressive Vocabulary r(26) = .36, p = .070). The Core Language Score, 

combining these various aspects of language skill, proved to be the most highly predictive of 

false belief performance (r(26) = .39, p = .047). 

Next, the relationship between false belief performance and performance on the 

complementation task is of particular interest. Not only did complementation syntax ability not 

correlate with performance on this false belief test, but false belief passers and failers did not 

differ significantly on scores for the complementation task. Finally, and perhaps most clearly, 

whereas 10 children passed the false belief task, only one child met de Villiers and Pyers (2002) 

criteria of 10-12 correct responses out of 12 on the complementation task, and this one child 

failed false belief.  

Study Aim 3 

 Finally, the third aim of this study was to explore the role of working memory and 

inhibitory control in false belief performance.  None of the measures of inhibitory control and 

working memory were significantly correlated with false belief (though all were in the expected 

direction, see Table 3-3). In addition, independent samples t-tests comparing false belief passers 

and failers indicate that the two groups did not perform differently on the Inhibitory Control and 
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WM measures. Because no significant relationships were found to exist between false belief and 

the measures of inhibitory control and working memory, separate analyses were not performed to 

answer the question of whether inhibitory control and working memory are more basic cognitive 

tools that underlie the false belief-language association.
 

 

Table 3-1. Summary of children’s characteristics 

 Range M SD 

Age in months 30-45 38.62 3.84 

False Belief 0-4 2.19 1.10 

CELF-P-2 63-137 100.50 17.14 

PPVT-3 83-128 106.88 13.26 

Complementation 0-10 3.52 2.62 

Card Sort 0-5 2.72 2.25 

Black/White 0-16 6.33 6.04 

Cat/Dog 0-16 12.88 3.76 

 

  



 

44 

Table 3-2. Paired samples t-tests for latency and uncertainty 

 Latency 

(seconds) 

 Uncertainty 

(number of indicators) 

 M SD    M SD   

False 

Belief 

(FB) 

8.32 5.91    .67 1.00   

Guessing 11.76 8.94    1.17 1.50   

Knowing 9.11 5.93    .26 .70   

 Mean 

Diff 

SD t(39) p  Mean 

Diff 

SD t(41) p 

FB/ 

Guessing 

-3.55 10.48 -2.14 .038  -.500 1.74 -1.86 .070 

FB/ 

Knowing 

-1.03 6.92 -.94 .351  .405 1.27 2.07 .045 

Guessing/ 

Knowing 

2.62 9.12 1.82 .077  .905 1.68 3.49 .001 
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Table 3-3. Pearson’s correlations for age, false belief, language, inhibitory control (IC), and 

working memory (WM) 

 

 False- 

Belief 

Age in 

months 

CELF-P-2 PPVT-3 Comp.^ Card 

Sort 

(IC) 

Black/ 

white 

(IC) 

Age in months -.03 

      
CELF-P-2 *.39 .27 

     
PPVT-3 .38 .10 **.69     

Comp. -.15 *.40 .10 .25 

   
Card Sort 

(IC) 

.26 .15 *.46 .15 -.19 

  
Black/white 

(IC) 

.10 **.53 .36 .22 .14 .17 

 
WM .06 **.58 .08 -.01 .38 .05 **.54 

^Complementation task, * p < .05, two-tailed, ** p < .01, two-tailed 
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Figure 3-1. Group comparisons (t-tests): Children passing vs. failing false belief 
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Table 3-4. Correlations for false belief, CELF-P-2 Core Language Scores and individual 

subtests 

 Core Language 

Score 

Sentence 

Structure 

Word  

Structure 

Expressive 

Vocabulary 

False belief *.39 .34 .31 .36 

Core Language 

Score 

 **.82 **.86 **.87 

Sentence 

Structure 

  **.50 **.58 

Word  

Structure 

   **.65 

* p < .05 (two-tailed), ** p < .01 (two-tailed) 
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CHAPTER 4 

DISCUSSION AND CONCLUSION 

Discussion 

 The current study addressed one of the most debated questions in Theory of Mind 

research: What is the nature of the relationship between language and false belief in young 

children? By using a task that does not involve advanced language in its administration and by 

testing younger children who have previously not been able to pass the linguistically complex 

traditional Theory of Mind tasks, a better understanding of this relationship is possible. 

Addressing Study Aims 

Study aim 1  

The first, and possibly most critical, aim of the present study was to attempt to replicate 

the procedure and results of Carpenter and her colleagues (2002) in the original report of the 36-

month-old False belief task. Accomplishing this was supremely critical as all of the results and 

implications presented here rely on the assumption that this false belief task is a valid test of 

false belief. The results suggest that this aim was realized. Children from this sample behaved 

similarly to the children in Carpenter et al’s (2002) sample when choosing objects at test. When 

examining latency to choose, children chose objects in the false belief trails quickly, as if they 

knew immediately (right or wrong, based on false belief) which object they felt the experimenter 

was looking for. When examining uncertainty, on the other hand, children displayed feelings of 

being uncertain similar to a guessing situation. They behaved as if they understood that 

something was amiss, so to speak, and that they knew the experimenter who had left the room 

had missed out on something important. 
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Study aim 2 

The second aim of this study was to determine if language ability is associated with 

performance on the 36 false belief task despite the low language demands of the task. Of 

particular interest was to determine whether general language ability or specific aspects of 

language are responsible for this association. The results of this study clearly indicate that 

performance on the 36-month-old False belief task is related to language ability. Thus, we have 

compelling evidence for the position that language plays a fundamental role in the development 

of Theory of Mind, and against the position that language and false belief are related due to task 

demands inherent in traditional false belief tasks.   

 Further, we have shown that performance on a low-verbal false belief task is related to 

general language ability and not to any specific language skill. No individual measure of syntax 

or semantics was more strongly associated with false belief than our measure of language which 

took into account syntax, semantics, and morphology (CELF-P-2, core language score). In 

addition, ten children were able to pass this test of false belief without passing de Villiers’ (2002) 

test of complementation syntax. Thus, we have provided the first evidence of this kind against 

the strong position of linguistic determinism proffered by de Villiers and de Villiers (2000). If 

one accepts that Carpenter, et al (2002) have developed a true test of false belief that 3-year–olds 

are capable of passing at above chance levels, one must consider that the relationship between 

false belief and complementation syntax previously found may not be evidence for the strong 

position of linguistic determinism. Perhaps complementation syntax is a reflection of the quality 

of the linguistic environment, or plays some other role for Theory of Mind development.   

These findings are especially compelling when combined with the findings of Slade and 

Ruffman (2005) that general language, and not specific syntax, predicted false belief. They 

conclude that both semantics and syntax are equally responsible for aiding in the development of 
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Theory of Mind. In this view, language allows the child to reflect upon implicit knowledge of 

social situations and false beliefs, and leads to the ability to make these understandings explicit. 

Indeed, this “implicit” Theory of Mind knowledge is the true “non-verbal” Theory of Mind 

(Ruffman, 2000), and refers to the knowledge that children display through eye-gaze but cannot 

express verbally early in development.     

In the present case of the relationship between general language and the low-verbal 36-

month-old false belief task, it is theorized that having more developed language skill enables the 

child to mentally reflect upon the situation presented in the task. The child who is able to use 

language to think about the world can use this skill to reflect upon what the actors in the scenario 

see, know, and believe. The child is then able to act upon a sophisticated understanding of the 

situation and choose the correct object based on the actor’s false belief.  

 Instead of the strong position of linguistic determinism which states that specific 

syntactic structures are responsible for emergence of false belief competence, these results are 

seen as support for the more pragmatic, experiential view of development of language and 

Theory of Mind. Ruffman and colleagues (e.g., Taumoepeau & Ruffman, 2008) support the role 

of social interaction and experience with language (particularly mother’s mental-state talk with 

infants) as a mechanism by which social understanding develops. Additionally, though this study 

did not examine the process of social construction or social experience as it relates to Theory of 

Mind specifically, the results presented here can be viewed as support for the experiential view 

(Milligan, Astington, & Dack, 2007) as defined by Nelson. According to this view (Nelson, et al, 

2003), children enter a “Community of Minds” by interacting with others through language. 

Rather than experiencing an abrupt acquisition of Theory of Mind competence, children undergo 

a gradual transition towards social competence aided by physical developments, cognitive 
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developments and importantly, interaction with more knowledgeable others. First, physical 

developments allow the child to experience the environment more fully. Innate drives for 

socialization, such as the preference for faces and infants’ social smiles, develop into social 

interactions such as joint attention and, later, early language. Language becomes the critical tool 

used between individuals to allow insights into the unseen mind, starting with an understanding 

of desires and feelings, culminating in an adult-like understanding of beliefs and intentions. This 

study provides an additional component to this depiction of development. The children in this 

sample showed above-chance performance on this test of false belief, and perhaps more 

compellingly, their performance was not related to chronological age. This test allows us to see 

continuity in development of false belief reasoning based on language development and not 

merely chronological age.  

 Indeed, to successfully navigate the social world it is critical to understand the intentional 

behavior of others. We communicate with language to inform each other that our minds differ. 

This is the essence of false belief, and the adult-like social competence of Theory of Mind. A 

child who is exposed to language is exposed to the contents of the minds of others. More 

experience with language, and better quality experience of language, is what a child requires to 

gain entry into the community of minds. This high quality experience with language leads to the 

child’s own high quality language skill as well. 

 The results presented here, that general language comprised of semantics, morphology 

and syntax is the best predictor of 3-year-olds false belief performance using a task that requires 

very little language, support the view that it is not what aspect of language, but the quality of a 

child’s language environment that determines a child’s understanding of the minds of others. 
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Children whose language skills have been cultivated earlier have been escorted into the 

community of minds earlier as well. 

 It is important to recognize that this process of more knowledgeable others “escorting” 

children into the community of minds is directly related to Vygotsky’s (1986) concept of the 

zone of proximal development. Here, adults provide a “scaffold,” supporting the child and aiding 

achievement of attainable next steps in development. This is seen as the process at play for 

developing language, a representational mind, and ultimately, false belief competence (Nelson, 

et al, 2003).  

As suggested by Slade and Ruffman (2005), the relationship between Theory of Mind 

and language is bidirectional. Language and Theory of Mind interact in development in a manner 

similar to the interaction of syntax and semantics in development. The child experiences 

language in social situations, enabling the child to gain insights into the minds of others, as well 

as gaining experience with language as a social tool. Social skills (or more specifically, Theory 

of Mind) developed through this language interaction lead to a more skillful and savvy use and 

understanding of language itself. 

Study aim 3 

The third aim of this study was to explore the roles of working memory and executive 

functioning, specifically, inhibitory control, in performance on this test of false belief. These 

results would suggest that working memory and inhibitory control are not underlying factors in 

children’s ability to understand false belief. Here, our results are inconsistent with Nelson’s 

(2002) account of how the child comes to enter the community of minds. Nelson (2002) 

postulates that executive functioning and working memory are biologically based “deep 

knowledge” involved in the beginnings of a child’s Theory of Mind competence. False belief 

tasks, including the 36-month-old false belief task, require that the child suppress a prepotent 
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response, which coincides with the true state of reality, in favor of a correct response that 

coincides with a false belief, a function of inhibitory control. These tasks also require that a child 

remember a string of related events that result in a false belief, a function of working memory.  

It is unclear why these factors were not relevant to false belief performance in the present 

study, as previous work has shown the importance of executive functioning for false belief (e.g., 

Carlson & Moses, 2001). It is possible that the measures employed were unsuccessful at tapping 

these deeper mental competencies. In particular, the black/white task (for inhibitory control) has 

not been widely used. The more widely accepted test of inhibitory control that was used, the 

dimensional change card sorting task, showed some association with false belief, although this 

association was not statistically significant. Thus, it is possible that inhibitory control was indeed 

not an important factor for false belief in this case. The cat/dog task (working memory) also has 

not been widely used. More widely accepted tests of working memory, such as the backward 

digit span task, would not have been appropriate for children of this young age, as basic number 

knowledge is not yet expected of this group. A reliable test of working memory is needed for use 

with very young children. 

Given the case that inhibitory control was indeed operationalized successfully by the 

tasks used in this study, an alternate explanation is offered. Because the specific role of executive 

functioning and inhibitory control in Theory of Mind development has been debated, and 

empirical findings have been mixed, some researchers (Bull, Phillips, & Conway, 2008) have 

recognized the need to use multiple executive functioning tasks which tap separate aspects of 

executive functioning. This allows the researcher to view executive functioning as a 

fractionalized, rather than a unitary, construct. As a result, it is possible to determine precisely 

what aspects of executive functioning are involved in false belief performance. It is this 



 

54 

perspective that may explain why the measures of inhibitory control employed here did not 

correlate with performance on the 36-month-old false belief task. The black/white inhibitory 

control task employed here is verbal in nature. The child was required to inhibit prepotent verbal 

responses in favor of a novel rule (say black when you see white). By reducing the “pull of the 

real” present in traditional false belief tasks (in which the child must verbally respond contrary to 

the state of reality for the false belief test question), the 36-month-old false belief task reduced 

the need to inhibit a prepotent verbal response. Instead, responses were behavioral (choosing an 

object). If the child was indeed required to inhibit a prepotent response, this response would be a 

behavioral one (always choosing the last object actually in the container). It is possible that the 

dimensional change card sorting task was slightly more predictive of false belief in this case 

because the child’s responses here are a physical behavior (placing a card in a box), not a verbal 

response. However, the fact that the dimensional change card sorting task tests for rule switching 

may have made this task a non-significant factor for false belief in this case as well. An 

inhibitory control task that is more strictly behavioral/physical, rather than overlapping physical 

behavior and rule switching within one task, would elucidate more clearly the role of inhibitory 

control in the 36-month-old false belief task. A possible example of this would be the version of 

Luria’s (1964) “hand game” used by Hughes (1998) with young children. In this task the child 

must do the opposite hand gesture (fist), rather than imitating the same hand gesture (open hand), 

displayed by the experimenter. In this case physical imitation is the prepotent response to be 

inhibited in favor of the correct response, the opposite gesture. 

As a result, it is not suggested that these results are in conflict with Nelson’s 

conceptualization of “deep knowledge” which precedes the maturation of Theory of Mind in 
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children. Instead, more sensitive measures must be employed to truly determine the role of 

executive functioning in false belief. 

Strengths and Limitations 

Study strengths 

This study is the first of its kind in two important ways. First, we examined individual 

differences in multiple aspects of language as they relate to performance on a low-verbal test of 

false beliefs. This type of research is critical to gaining answers to the debate concerning the role 

of language in the development of Theory of Mind. By controlling the need for language skill to 

meet task demands for false belief, this study has made clearer the necessary and fundamental 

role played by language in the development of Theory of Mind. Second, this is the first research 

which has shown above-chance performance on a test of false beliefs by young children who are 

unable to pass de Villiers and Pyers (2002) test of complementation syntax. This type of 

evidence is the strongest argument against their position of the specific, and critical, role of 

complementation syntax in the development of false belief competence, 

Additionally, this study utilized multiple measures of language and executive functioning 

(focusing on inhibitory control), allowing for a highly sensitive examination of the roles of 

multiple aspects of cognitive development for false beliefs.  

Study limitations and future directions 

The present study is limited in that only cross-sectional, individual difference data are 

presented. To best understand any aspect of development, longitudinal data are needed to track 

changes over time. Next, the data presented here correlate scores on standardized language 

measures with a test of false beliefs. To provide clear support for the experiential view of 

language for Theory of Mind development, research examining the role of social interactions for 

the language-false belief association is necessary.  
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In addition, the 36-month-old false belief task may be questioned as a true test of false 

belief competence. The checks and balances included as a part of the task (latency and 

uncertainty, as discussed above) indicate that children are behaving as a result of their level of 

understanding of false beliefs, when interpreted similarly to Carpenter et al (2002). However, 

these checks and balances are based on inferences drawn on children’s behaviors and are open to 

alternate interpretations. It is possible that this task is an indicator of young children’s 

competence with the connection between “seeing” and “knowing”, but a criticism of the “false 

belief” aspect of this task may be that the experimenter reveals his or her belief during task 

administration. That is, when the experimenter is looking for the toy in false belief trials, he or 

she states “I want the toy… where’s the toy?” while trying to open the container. While not 

explicitly stating a belief, these actions may be clear enough to a young child that the 

experimenter “believes” that the object is in the container. If the key false belief of the 

experimenter is “there is an object in the container”, the child does not have to infer this false 

belief on his or her own. The child must understand that what the experimenter last saw indicates 

which object is sought (explaining latency and uncertainty patterns), but the false belief aspect of 

the task may be weakened or eliminated, keeping the task from truly matching traditional false 

belief tasks in its ability to tap this critical achievement.  

Another weakness of the task itself involves the method of determining “above-chance” 

performance on false belief trials. In each and every case, the child is required to choose one of 

two objects, allowing for a 50/50 chance to choose correctly randomly. The authors of the task 

(Carpenter, et al., 2002) include two types of false beliefs (False belief A, and False belief B, as 

described above) to require that the child switch strategies to show adherence to false belief 

understanding to address this issue. A task with more false belief trials, or more objects to choose 
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from, may be needed to raise confidence that children are not able to “pass” this test of false 

beliefs based on random guessing.  

Finally, inclusion of a wider variety of executive functioning tasks would allow for closer 

examination of the role of “deep knowledge” and a larger sample of children would raise the 

power of the data presented. 

Conclusion 

The present study showed: 1.) That the procedure and results of Carpenter et al.’s (2002) 

36-month-old false belief task have been replicated, 2.) That general language is the best 

predictor of performance on a low-verbal test of false beliefs for young children, and 3.) That 

inhibitory control and working memory, as measured, are not important predictors of 

performance on this test of false beliefs.  
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