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Abstract

There is a change in false belief task performance across the 3–5 year age range, as confirmed in a

recent meta-analysis [Wellman, H. M., Cross, D., & Watson, J. (2001). Meta-analysis of theory mind

development: The truth about false-belief. Child Development, 72, 655–684]. This meta-analysis

identified several performance factors influencing success, including manipulations that highlight

the salience of the initial belief content (such as asking where Sally will look first for the marble).

However, because a proportion of variance in performance remained unexplained even when

identified performance factors were controlled for, the authors concluded from the standpoint of a

‘theory–theory’ account that children’s improvement is the result of conceptual change. Further, the

meta-analysis showed that manipulations such as ‘look first’ improve performance only in children

who are in the older part of the 3–5 year range, and thus plausibly operating with a ‘transitional’

theory of mind—just on the point of realizing conceptual change. Here, we present three studies

systematically investigating the ‘look first’ manipulation which showed that: (i) the advantage for the

look first question can be demonstrated in children across different cultures, (ii) look first has an

effect that is additive to the improvement with age; there is no interaction such that older children

gain more benefit from younger children, (iii) performance in younger children can be, but is not
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always, elevated to levels that are statistically above chance. These results challenge the theory–

theory account and are discussed in terms of models of belief-desire reasoning in which both

conceptual competence and performance factors play central roles.

q 2005 Elsevier B.V. All rights reserved.
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Modularity
“The truth is never pure and rarely simple”—Oscar Wilde.
1. Introduction

A major achievement in the domain of mental state reasoning concerns the capacity to

solve problems in which the action of a character with a false belief must be predicted. For

example, in the ‘Sally-Anne’ task (Baron-Cohen, Leslie, & Frith, 1985), children are told

about a story character (Sally) who has a false belief about the location of a marble. The

character is described as having placed the marble in a box but, when she is away, another

story character (Anne) moves it into a different location. The test question concerns where

Sally will look for the marble. Research has typically shown that 4- and 5-year-old often

succeed on such “standard” false belief tasks, whereas 3-year-old do not (see Wellman,

Cross, & Watson, 2001; for a review). The underlying mechanism that permits a shift from

incorrect to correct responses on false belief tasks between these ages is still controversial

(Bloom & German, 2000; Moses, 2001; Scholl & Leslie, 2001).

Two main accounts aim to explain the improvement across this age range. According to

the theory–theory account (e.g. Wellman et al., 2001), there is a conceptual change in

children’s understanding of mind that underwrites the improvement; 3-year-old’s failure

on false belief tasks can be been attributed to a conceptual deficit in their ‘theory of mind’

(ToM). Older children (e.g. 4-year-old), most of whom answer correctly on false belief

tasks, are assumed to have constructed a mature theoretical understanding of what beliefs

really are, possibly via domain general mechanisms of theory formation (Gopnik, 1993,

1996; Gopnik & Astington, 1988; Gopnik & Wellman, 1992, 1994; Perner, 1991, 1995;

Wellman, 1990; 2002; Wellman et al., 2001).

In contrast, an alternative account suggests that mental state reasoning is

underwritten by a modular mechanism that is domain-specific and reliably developing,

and which forms the basis of the capacity to first attend to and then learn about mental

states (German & Leslie, 2000, 2001, Leslie, 1994a; Leslie, Friedman, & German,

2004; Scholl & Leslie, 1999, 2001). On this account, theory of mind concepts do not

embody theoretical understanding of mental states, but rather serve to token instances

of the relevant mental state in the world; they allow children to attend to the properties

of believing, desiring and pretending, and thus learn about them (see German & Leslie,

2000, 2001; Leslie, 2000; Leslie et al., 2004; Leslie, German, & Pollizi, 2005, for

extended discussion of this idea; see Fodor, 1998, for a more general treatment of

concepts that is consistent with this view).
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On this latter story, mental state concepts are early and reliably expressed, coming on

line in typically developing children, at the latest, sometime within the second year as

indexed by the advent of pretend play (Leslie, 1987, 1994b, 2000). Thus something else

must account for the shift in performance in the ability to pass false belief tasks at about

age four. Leslie and his colleagues have proposed processing models of successful false

belief reasoning in which gradual increase in executive selection processing capacities

allows children to overcome features of belief desire reasoning problems that cause

consistent errors (e.g. the default tendency to attribute a true belief in the false belief task;

Bloom & German, 2000).

There are increasing numbers of findings demonstrating that false belief performance in

young children is improved by manipulations that reduce executive selection demands

(Birch & Bloom, 2003; Freeman & Lacohée, 1995; Happé & Loth, 2002; Mitchell &

Lacohée, 1991; Roth & Leslie, 1991; Siegal & Beattie, 1991; Surian & Leslie, 1999;

Zaitchik, 1991), as well as more recent demonstrations that increases in the potency of the

same kinds of factors can cause problems for older children otherwise capable of solving

‘standard’ false belief tasks (Cassidy, 1998; Friedman & Leslie, 2004a, 2004b, 2005;

Leslie et al., 2005; Leslie & Pollizi, 1998). Even adults’ capacities to reason effectively

about the knowledge states of others can be stressed in cases where they must attribute lack

of knowledge in situations where they are knowledgeable (e.g. Bernstein, Atance, Loftus,

& Meltzoff, 2004; Birch & Bloom, 2004; Fischhoff, 1975).

There are also many findings linking false belief performance with a number of more

general ‘executive’ abilities, including inhibitory processing (Carlson & Moses, 2001;

Carlson, Moses, & Breton, 2002; Carlson, Moses, & Hix, 1998). These findings have

engendered different specific performance accounts, but all share the basic notion that

there will be manipulations of the standard false belief task that will have profound affects

on performance, suggesting that conceptual change may play little role in explaining this

particular developmental shift in the domain of theory of mind.1

Note that ‘theory–theory’ accounts of mental state reasoning and the development

thereof also acknowledge a role for performance demands. However, under the conceptual

change view such factors play only a peripheral role. As Wellman et al. put it:
1 A f

The int

(2002)

executi

(2000)
Performance on a cognitive task reflects at least two factors: conceptual

understanding required to solve the problem (“competence”) and other non-focal

cognitive skills (remembering key information, focus attention, comprehend, answer

questions) required to access and express understanding (performance).

” (Wellman et al., 2001, pp. 656–657, italics added).
The meta-analysis conducted by Wellman et al. (2001) documents the importance of

performance factors in the solution of false belief tasks. However, because there was no

single performance factor that removed the difficulty for the younger child, Wellman et al.
ull and extended discussion of the various performance accounts is beyond the scope of the current paper.

erested reader is referred to the excellent discussion by Moses and Carlson (2001); see also Carlson et al.

introducing the distinction between ‘expression’ and ‘emergence’ accounts of the relationship between

ve function accounts and ‘theory of mind’. For a different take on this same debate, see Perner & Lang

. For a discussion of the relationship among difference performance accounts, see Leslie et al. (2005).



A.A. Yazdi et al. / Cognition 100 (2006) 343–368346
concluded that the ‘truth’ about false belief is that conceptual change must play a role in

explaining the shift between ages three and four. Moreover, Wellman and colleagues also

claims that some putative performance manipulations are effective only for children at the

older end of the 3–4-year range, and thus already close to achieving conceptual change—

i.e. children who are in the ‘transitional’ stages of re-organizing their conceptual system in

the appropriate way (Gopnik, 1996; Gopnik & Wellman, 1992, 1994). In the current

investigation, we address these two specific conclusions by focusing on the role of one

particular performance manipulation—Siegal and Beattie’s (1991) ‘look first’ pro-

cedure—on children across the entire 3-4 years of age range.

To foreshadow our conclusions, across three studies we show that the conclusions

drawn from the Wellman et al. meta-analysis, as a statement on the truth about false belief,

though widely accepted as a definitive statement on the theoretical debates in this domain,

do not stand up. The ‘look first’ procedure turns out to be effective at all points of the 3–4

year range, to be effective across both Western industrial and non-western developing

cultures, and when tested via different specific false belief tasks and when assessed both

between and within subjects. The lack of interaction observed here between kind of

questioning (‘standard’ versus ‘look first’) and age is inconsistent with the predictions

made by theory–theory accounts of the acquisition of belief-desire reasoning.

1.1. The ‘look first’ manipulation

One of the first demonstrations of a performance manipulation with a profound effect

on children’s success in solving false belief problems was reported by Siegal and Beattie

(1991). They designed two experiments to investigate responses on false belief tasks in

terms of children’s awareness of the purpose and relevance of test questions about the

beliefs of a story character. They hypothesized that when an experimenter in the

experimental setting asks questions such as “When will Sally look for the object?” 3-year-

olds may not share the experimenter’s intention that the question refers to how a person

with a false belief will initially be misled. Instead, children may assume that the question

refers to where Sally must or should look to find the object.

For this reason, Siegal and Beattie (1991) changed the question in the false-belief task

from “Where will (the character with the false belief) look for the object?” to “Where will

the character look first to find the object?” They argued that, as a consequence, young

children are more likely to share the purpose and relevance of experimenter’s question.

Their results showed that by adding the qualifier “first”, 3-year-olds’ performance

improved significantly to a level that was above chance. This result was initially

characterized as stemming from a ‘clarification’ in the experimenter’s intended question;

the look first version of the task lowers the likelihood that the 3-year-old will interpret the

test question not as “Where will the character look (first) for the object?” as intended by

the experimenter but instead will gloss it as something like: “Where should the character

go to find the object?” (Siegal & Beattie, 1991).

The ‘look first’ advantage has been replicated, and also recently characterized as

achieving its facilitating role in terms of reducing the executive inhibitory demands

present in the standard version of the task (Leslie et al., 2005; Surian & Leslie, 1999). To

make this clear, we adopt the theoretical framework of Leslie and colleagues (German &
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Leslie, 2000, 2001, 2004; Leslie, 1994a, 2000; Leslie & Thaiss, 1992; Leslie et al., 2005,

German, & Pollizi, in press).

Under this view, the early developing competence is supplied by a modular

mechanism (the Theory of Mind Mechanism, or ToMM) that supplies basic mental

state concepts (e.g. belief, desire, pretend) that allow the child to attend to behavior

and infer the underlying mental state that gave rise to it. ToMM supplies a small

number of candidate belief state contents for a given stream of behavior, and always

includes a true belief content as a default. The true belief content is always supplied

because in the absence of any other information, the only constraint on the

protagonist’s belief is the current true state of affairs (from the point of view of the

attributer).

In most cases, the default attribution will not pose a problem because most of the time

people’s beliefs are true. From the perspective of conversational understanding between

speakers and listeners, speakers normally abide by maxims or rules such as “Tell the truth

and avoid falsehood” that prompt listeners to assume the truth of beliefs (Grice, 1975). But

in some instances, speakers depart from such rules and so induce false beliefs in others. In

such unusual situations where a false belief has been acquired, the default attribution must

be inhibited and an alternative non-factual content for the belief selected instead.

These performance demands are assumed to be handled by another mechanism, the

Selection Processor (SP), which is a kind of executive function more domain general in

character (at least, penetrable by more information than is ToMM). SP may not necessarily

be specific to the domain of belief desire reasoning (see, e.g. Leslie & Thaiss, 1992; Roth

& Leslie, 1998), though it is also possible that the inhibition and selection process is to

some extent domain-specific (see Leslie et al., 2005).

Using this analysis, Surian and Leslie (1999) explain how the “look first” question

improves children’s performance on false belief tasks. They argue that, in belief attribution,

belief contents that are true are attributed by default. In a false belief task, the default true-

contents leads to a wrong answer and therefore needs to be inhibited. By increasing the

salience of the first location as the possible content of Sally’s belief, the ‘look first’ question

reduces the need for inhibition. Therefore the “look first” false belief task places less of a load

on the SP and enhances children’s performance in comparison with their performance on

standard false belief tasks. In this analysis, children as young as 3 years are able to represent

beliefs. Their difficulty on standard false belief task results from limitations in access to

selection resources that gradually develop over the preschool period and beyond.

1.2. Look first and meta-analysis

Wellman et al.’s meta-analysis deals only with findings on look first (and similar

manipulations aimed at increasing salience of the false belief content in other false belief

tasks) published up to January 1998 (e.g. Freeman & Lacohée, 1995; Lewis & Osborne,

1990; Siegal & Beattie, 1991). The analysis excludes more recent results showing that

explicit questioning on false belief tasks does enhance 3-year-olds’ performance (Joseph,

1998; Nelson et al., 2003; Surian & Leslie, 1999).

Wellman et al., as noted above, maintain that “temporal marking” manipulations, as

they term changes such as the look first procedure, do not change the basic developmental



Fig. 1. Hypothesized pattern of performance on ‘standard’ and ‘look first’ versions of the false belief task

according to ‘theory–theory’ (see Wellman et al., 2001), in which there is an age!condition interaction (left

panel). Right panel shows predicted pattern of performance according to the ToMM-SP model (see, e.g. Scholl &

Leslie, 2001).
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pattern of false belief responses in preschoolers. In terms of the theory–theory account,

performance manipulations only facilitate ToM performance once children at the older

end of the 3- to 4-year-old spectrum are in the pre-conceptual change transitional period—

and thus have essentially the conceptual resources to answer false belief tasks correctly.

This idea has been articulated in terms of children having discovered the concept of belief

as an ‘auxiliary hypothesis’ to their initial (and wrong) theory (Gopnik & Wellman, 1994).

According to this view, only among older 3-year-olds and young 4-year-olds, should look

first questioning significantly increase correct responses on the false belief task to a level

above what would be expected by chance. Thus, there should be an age!questioning

format interaction effect in children’s responses to standard and look first conditions of

false belief tasks (see Fig. 1, left panel).

In contrast to the theory–theory position, the hypothesized ToMM/SP pattern of

children’s responses on standard and look first false belief task suggests that there should

be a relatively stable facilitating effect on false belief performance across the 3–4 year

range. According to Scholl and Leslie (2001), the look first manipulation can be thought of

as adding a ‘constant’ amount of help to the inhibitory problem, which should increase the

probability of success on a given trial by some measurable amount. This is depicted in the

right panel of Fig. 1, which shows main effects for age and condition (‘standard’ versus

look first) and no interaction. According to this account, reduction of performance

demands through look first questioning leads to increased success on false belief tasks at

all ages across the relevant age range.

In the first investigation reported here, we sought to adjudicate between these

alternatives using a large sample of children that would permit a more detailed analysis of

response patterns. In follow-up studies, we addressed two further questions: (i) whether

the advantage for look first questions over standard questions was the result of false

positives—success achieved via general biases toward responding to the first location,

irrespective of what was the character’s belief, and (ii) whether the effect of look first can

be demonstrated using a within subjects experimental design, and specifically in a group of
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children who are at the younger end of the 3–4-year-old range (and thus not plausibly in

the ‘transitional’ stage of conceptual development prior to theory change).

At the same time, since previous studies on look first effects have been limited to

industrialized Western cultures, our aim was to determine whether look first effects emerge

in children living in the culture of a developing country. In our first experiment, we aimed to

re-examine the Western pattern of children’s responses on standard and “look first” false

belief tasks by attempting to replicate Siegal and Beattie’s (1991) findings in Iran.
2. Experiment 1

2.1. Method

2.1.1. Participants

These were 194 children divided into two age groups of 90 3-year-olds (mean age

3 year, 5 months, range 36–47) and 104 4 year-olds (mean age 4 year, 4 months, range

49–60). The children attended preschools located in middle class areas of Mashad, Iran.

All children had parental permission to participate. In addition, nine children, two 3-year-

olds and seven 4-year-olds, answered incorrectly on reality control questions. The data

from these children were discarded from final analyses. There were approximately equal

numbers of boys and girls assigned to each condition.

2.1.2. Materials and procedure

As in Siegal and Beattie’s (1991) Experiment 1, in each age group, the children were

randomly assigned to one of two conditions: standard or look first. Each child was tested

individually on two stories. In order to make use of false belief tasks with Iranian children,

the stories were initially translated into the Persian language and then the Persian version

was translated back into English to ensure that the Persian version corresponded with the

English one.

For the children in the standard condition, the stories were similar to those used in

standard false belief tasks (Wellman & Bartsch, 1988): (1) “Maryam wants to find her

kitten. Maryam thinks her kitten is in the kitchen. Maryam’s kitten is really in the

bathroom. Where will Maryam look for her kitten? Where is it really?” (2) “Ali wants to

find his puppy. Ali’s puppy is really in the kitchen. Ali thinks his puppy is in the bathroom.

Where will Ali look for his puppy? Where is it really?” The locations of the pets in the

stories were counterbalanced across subjects so that, for half the children, Maryam was

said to believe that her kitten was in the kitchen (real location: bathroom) and Ali to

believe that his puppy was in the bathroom (real location: kitchen); for the other half, the

real and believed locations were reversed. The procedure for the look first condition was

identical to that of the standard condition except that the children were asked, “Where will

Maryam (Ali) look first for her (his) kitten (puppy)?”

Within each age group, the order of the stories was counterbalanced, as were the orders

of the premises concerning beliefs and reality. During the story presentation, the

experimenter referred to miniature figures of a girl, boy, kitten, and puppy, and to locations

inside a large wooden doll house (60!60 cm).
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2.2. Results

Children’s responses on false belief tasks were scored on a 0–2 scale with each correct

answer receiving one point. The scores were analyzed in a 2 (Age)!2 (Condition)

factorial ANOVA. There were significant main effects for age, F(1,194)Z6.52, P!0.01)

and condition, F(1,194)Z.65, P!0.01. The age!condition interaction effect was not

significant, F(1,194)Z0.65, PZ0.41. The 4-year-olds outperformed 3-year-olds with

mean of 1.31 out of maximum possible score of 2 compared to 3-year-olds’ mean score of .

65. Children questioned in the look first condition outperformed those in the standard

condition. The mean score in the look first condition was 1.32 out of a maximum possible

of two correct compared to the mean in the standard condition of .68.

Consistency in the children’s responses on false belief tasks is shown in Table 1. Children

in the standard condition were consistent in answering incorrectly to false belief tasks. Of the

45 3-year-olds in the standard condition, 4 were correct on both stories, 5 on one story, and 36

on neither, a performance level that is far below chance (P!.01, binomial test). In contrast,

those in the look first condition performed at an above chance level. Out of 45 3-year-olds,

17 were correct on both stories, 12 were correct on one story, and 16 on neither. Assuming a

25% probability of solving both problems successfully by chance, the numbers of children

answering correctly on both stories exceeded chance, zZ1.807, PZ0.0307. The 4-year-olds

in both conditions were consistent in answering correctly. In the look first condition, out of 53

4-year-olds, 40 were correct in both stories, 4 were correct on one story, and 9 on neither.

Comparable numbers for the standard condition were 22, 9, and 20 (Fig. 2).

Altogether the children’s responses conformed to the pattern predicted by the

ToMM/SP position (see Fig. 1). Even at the youngest ages, there was a significant effect

for condition (Fig. 3). Of the 22 children aged 36–41 months in the standard condition, 20

children answered incorrectly on both tasks; one child was correct on both tasks and

another was correct on one of the two tasks. In contrast, of the 25 children aged 36–41

months in the look first condition, only 11 children answered incorrectly on both tasks;

6 children were correct on both tasks and 8 were correct on one task.

2.3. Discussion

Consistent with the ToMM/SP hypothesis, the results support the notion that the look

first improves both 3- and 4-year-olds’ performance on false belief tasks. This is in
Table 1

Percentage of children scoring both correct, one correct and none correct on the two false belief tasks in the

standard and look first questioning conditions of Experiment 1 (Siegal and Beattie’s (1991) results are shown in

parentheses)

Standard Look first

3-year-olds,

NZ45 (20)

4-year-olds,

NZ51 (20)

3-year-olds,

NZ45 (20)

4-year-olds,

NZ53 (20)

Both correct 09 (20) 43 (30) 37 (60) 75 (65)

One correct 11 (20) 18 (20) 27 (25) 08 (10)

Both incorrect 80 (60) 39 (50) 36 (15) 17 (25)



Fig. 2. Percentage of children correct in Experiment 1 on both false belief trials, according to age and question

type (‘standard’ versus ‘look first’).
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contrast to the theory–theory account in which 3-year-olds’ performance is supposed not

to be improved in the look first condition.

Concerning the role of “look first” on children’s performance on false belief

tasks, the findings are consistent with the results obtained from Siegal and Beattie’s

(1991) Experiment 1 in which children gave 71% correct answers in the look first

condition and only 30% correct answers in the standard condition. The comparable

results for the current experiment were 57% correct answers in the look first and

32% in the standard condition. In both Siegal and Beattie’s Experiment 1 and the

current experiment, children performed better in the look first than the standard

false belief tasks. In both Siegal and Beattie’s Experiment 1 and the current

experiment, the 3-year-olds’ performance on standard false belief tasks was far

below what is expected by chance. While 3-year-olds in the look first condition

who were in Siegal and Beattie’s (1991) Experiment 1 performed at an above

chance level, the performance of 3-year-olds in the current experiment was no

greater than chance.
Fig. 3. Performance of children in Experiment 1 in ‘standard’ and ‘look first’ conditions according to age (divided

into 2-month bins).



A.A. Yazdi et al. / Cognition 100 (2006) 343–368352
Unlike the results of Siegal and Beattie (1991), the results of the current experiment

also indicate the main effect of age demonstrating that 4-year-olds outperformed 3-year-

olds’ performance on false belief tasks. Iranian 3-year-olds’ performance on both the

standard and look first conditions in this experiment was slightly worse than that of the

Western children tested by Siegal and Beattie. The difference may be due to the fact that

the Iranian children (mean age 3 year, 3 months) were on an average younger than Western

children (age mean 3 year, 8 months) in Siegal and Beattie’s (1991) Experiment 1.

However, it might be argued that the experimenter’s use of the term “first” might have

somehow signaled to children that they should give answers that are contrary to the real

location of the desired object. If so, the children then could succeed on the task without

attending to the character’s beliefs. The purpose of Experiment 2 was to replicate the

results of Siegal and Beattie’s (1991) Experiment 2 in which a true belief control task was

used in order to guard against the possibility of false positive responses.

On the one hand, if children interpret the look first question as generically implying that

they should give an answer different from the real location of the object, then they should

respond correctly in the look first condition of false belief tasks but not in the look first

condition of true belief tasks. On the other hand, if they give correct answers on both look

first false and true belief tasks as in Siegal and Beattie’s (1991) Experiment 2, they would

be interpreting the term first in a manner sensitive to the character’s belief state, ruling out

the false positive interpretation. By aiming to replicate the results of Siegal and Beattie’s

(1991) Experiment 2 (see also Surian & Leslie, 1999), we sought to investigate whether

“first” creates its effect by inducing false positive responses or whether it truly leads to

better belief calculation.
3. Experiment 2

3.1. Method

3.1.1. Participants

The subjects were 22 3-year-olds with a mean age of 3 year, 6 months, range 3:1–3:11.

An additional 11 children, 7 in the “look first” condition and 4 in the standard condition,

answered reality control questions incorrectly and were discarded from final analyses. The

children attended preschools located in middle class areas of Mashad, Iran. There were

approximately equal numbers of boys and girls in each condition. All had parental

permission to participate. No child had participated in Experiment 1

3.1.2. Material and procedures

As in Experiment 1, the children were randomly assigned to one of two groups: the

standard condition and the look first condition. For the standard condition group (nZ13),

the tasks were to predict the actions of a story character based on a true belief (TB) or a

false belief (FB). For the look first condition group (nZ9), the tasks were the same but

involved predicting where the story character would look first either in regard to TB or FB.

The TB story was “Maryam wants to find her kitten. The kitten lives in two rooms: the

garage and the lounge. Maryam thinks her kitten is in the garage and now it really is in the
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garage. Where will Maryam look for her kitten? (test question) Where is the other room that

the kitten lives in?” (control question). The false belief story was similar to that used in

Experiment 1: “Ali wants to find his puppy. Ali’s puppy is really in the kitchen. Ali thinks his

puppy is in the bathroom. Where will Ali look for his puppy? Where is it really?” The content

of the TB and FB stories in the standard condition was identical to TB and FB stories in the

look first condition, respectively, except that the children in the “look first” condition were

asked, “Where will Maryam (Ali) look first for her kitten (his puppy)?”

The locations of the pets in the stories were counterbalanced across subjects so that, for

half the children, Maryam was said to believe that her kitten was in the lounge (real

location: lounge) and Ali to believe that his puppy was in the kitchen (real location:

bathroom); for the other half, the real and believed locations were reversed. The orders of

the premises within the stories were also counterbalanced. The same materials as in

Experiment 1 accompanied the stories.
3.2. Results

Table 2 shows children’s responses to test questions in the standard and look first

conditions. Children in the look first condition outperformed children in the standard one.

While seven of the nine children in the look first condition recognized that the character

would look in the wrong location when the belief was false, the comparable number in the

standard condition was only 2 of 13. The difference between the groups was significant

(P!0.05, Fisher exact probability test). In contrast, there was no significant difference

between children’s performance on standard and look first TB tasks. In this condition,

most of children responded that the character that had a true belief would look where he or

she thought the desired pet was located. Of the 13 and 9 children in the standard and look

first conditions, respectively, the numbers correct on the TB tasks were 13 and 7,

respectively.

The children’s performance on FB and TB tasks in look first condition, however, was

similar. Of the nine children in the look first condition, the numbers correct on the TB and

FB tasks, respectively, were 7 and 7. The similarity might be explained by the fact that

children on the FB task performed at ceiling.
3.3. Discussion

The results support the hypothesis that children’s better performance on the look first

condition does not stem from inducing false positives—correct responses that are caused
Table 2

Responses of the children on the false belief and true belief tasks in the standard and look first questioning

conditions of Experiment 2 (Siegal and Beattie’s (1991) results in parentheses)

Standard Look First

FB, NZ13 (12) TB, NZ13 (12) FB, NZ9 (12) TB, NZ9 (12)

Correct 15 (42) 100 (92) 78 (83) 78 (83)

Incorrect 85 (58) 0 (08) 22 (17) 22 (17)
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by a bias to select the first location irrespective of the belief state of the character.

If a general ‘first location bias’ had been introduced by the look first procedure, it should

be applied whether it is the right answer (as in the case of the false belief stories) or the

wrong answer (as in the true belief control stories). The results of Experiment 2 replicate

the results of both Siegal and Beattie’s (1991) Experiment 1 and Surian and Leslie (1999),

as well as those of Experiment 1 in showing that children often respond correctly when

asked to predict the initial behavior of a story character with a false belief. These results do

not support the alternative hypothesis that children misinterpret the word first and perceive

the question “Where will she look for first?” to require an answer that is other than the real

location of the desired object. If a general bias to respond toward the empty location was

introduced, children ought to have made errors in the true belief control condition with the

look first question—a result that did not occur in this experiment.

The present Experiments 1 and 2, taken together, show that children appear to be helped

in attending to the first location as a possible target content for the character’s belief. This

result was initially characterized (e.g. in Siegal & Beattie, 1991) as stemming from a

‘clarification’ to the experimenter’s intended question; the look first version of the task

lowers the likelihood that the 3-year-old will interpret the test question not as “Where will

the character look (first) for the object?” as intended by the experimenter but instead will

gloss it as something like: “Where should the character go to find the object?” (Siegal &

Beattie, 1991).

As argued in Section 1, within the ToMM-SP framework, we can further articulate the

mechanism via which this clarification might work. Namely, we propose that the look first

procedure increases the salience of the false belief content such that less inhibition is

required to deselect the ‘true belief’ content and attribute the false belief content. Given

the limited resources assumed to available to 3-year-olds, this help results in more children

solving the belief problem in this case, than are able to do so when no such additional

salience is attached to the false belief content (see also Leslie et al., 2005; Scholl & Leslie,

1999; Surian & Leslie, 1999).

In Experiment 3, we attempted to provide further evidence for the effect of the look first

manipulation, and its role across the 3–4-year-old age range. In this experiment, we were

particularly concerned with showing that the effect of look first is stable and appreciable

even among the youngest 3-year-old children. Thus, we tested a sample of young 3-year-

olds only, and compared them to a group of young 4-year-olds. This experiment thus

provides a focused test of Wellman et al.’s (2001) claim that the look first manipulation

works only for children who are in the transitional period immediately prior to conceptual

change.

We tested the effect of the look first manipulation with a couple of changes to the

materials and procedure of the false belief task, and in a group of children from a western

cultural setting. The first change was to follow Surian and Leslie (1999) and test the look

first procedure in a task modeled on the standard ‘change of location’ task (Baron-Cohen

et al., 1985), rather than with tasks modified from Wellman and Bartsch (1988). We chose

a picture book version of the Sally–Anne task for this purpose.

The second change to the procedure in this experiment was that we dealt with the issue

of false positives by using a true belief task (as reported in Experiment 2). However, we

used this task as a screening task, such that only children who solved both ‘think’ and ‘look
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first’ versions of the true belief task were admitted to the false belief study. In this way, we

were able to be sure that none of our subjects were susceptible to general biasing effects of

the look first question.

The final change was to assess the effect of look first within the same subjects. Because of

possible interference caused by asking both ‘look’ and look first questions to the same children

in quick succession, we achieved the within subjects procedure by using a think question as

our standard assessment offalse belief, and comparing this to look first.2 We speculated that in

a within subjects design, any advantage for look first might have some carry over effect for the

think question, if children are induced by look first into being more likely to calculate a false

belief content, and on the assumption that this information is available to a subsequent belief

calculation process (one might conceive this as a kind of priming). Similarly, receiving the

think question first (and calculating it incorrectly) might have a lingering effect on the

activation of the true belief content, making it more highly activated, and reducing the effect of

look first manipulation on easing the subsequent action prediction.
4. Experiment 3

4.1. Method

4.1.1. Participants

The participants were 70 children aged between 3 years 0 months and 4 years 3 months. Of

these children, 18 failed to solve the TB screening task, either by failing the look first

question (3 children), the think question (11 children) or both (4 children), resulting in a final

sample of 52, divided into a ‘young three’ year old group (NZ22, mean age 3–3, range 3–0 to

3–5) and a ‘young four’ year old group (NZ30, mean age 4–3, range 3–11 to 4–7).

There were approximately equal numbers of boys and girls in each age group, and the

children’s ethnicities reflected a typical urban northern city in the UK. All children had

English as a first language.

4.1.2. Materials and procedure

Two picture book tasks were produced, each with seven pages, conveying the main

events of each task (true belief and false belief). The pictures, stories, questions and

questions used in Experiment 3 are presented in Fig. 4. Children were randomly assigned

to receive either the think question first or the look first question first for both the true

belief screening and false belief task.

Children were tested individually, seated at a low table in a quiet area of their

preschool. The children were first presented with the true belief-screening task. The story
2 While there are no appreciable differences between the ‘think’ and ‘look’ versions of the false belief task

(Wellman et al., 2001), it is important to note that this holds only for false belief tasks that also involve a desire to

approach the object. A recent discovery is that action prediction is considerably harder than ‘think’ when the

character’s desire is to avoid the object in question (e.g. in the case where Sally wants to avoid the location of the

marble, and has a false belief about its location; Cassidy, 1998; Friedman & Leslie, 2004a, 2004b; Leslie et al.,

2005; Leslie & Pollizi, 1998).



Fig. 4. Pictures, story and questions for True belief (panel A) and False belief (panel B) tasks used in Experiment 3.

A.A. Yazdi et al. / Cognition 100 (2006) 343–368356



Fig. 4 (continued)
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was presented one picture at a time, with the text (see Fig. 4) accompanying each story

read out at that time. If children failed a control question (memory or reality), they were

corrected, recycled through the story and asked again. If they failed a second time, this

would have resulted in them being eliminated from the story, but in fact no child failed a

second time. Children who solved the true belief task (defined as correctly answering both

think and look first questions correctly) were included in the main study. After a short

break in which the children were allowed to return to play in the class, those eligible for the

false belief task were recalled and given the false belief story.
4.2. Results

Children were scored correct if they answered that Sally would look for her marble

under the bed (look first question) or thought that the marble was under the bed (think

question). The number of children (and percentage of children passing the look first and

think versions of each task) is shown in Table 3. There was a significant advantage of age

for performance on the think question (X2
corrð1ÞZ8:19, P!0.002, one-tailed), but this

difference was not significant for the look first question (X2
corrð1Þ!2:00, NS).

The relation between performance on the think question and performance on the look

first question is shown in Table 4. This shows that there were more children who passed

the look first question while failing the think question than who showed the opposite

pattern, a pattern that was significant for both 3-year-olds (McNemar binomial, NZ10,

kZ0, PZ0.002, one-tailed) and for 4-year-olds (McNemar binomial, NZ5, kZ0,

PZ0.036, one-tailed).

Finally, we investigated whether the advantage for look first was in any way affected by

an order in which the questions came. This analysis revealed that while there was
Table 3

Percentage of children correct on ‘think’ and ‘look first’ versions of the false belief tasks in Experiment 3 (Surian

and Leslie’s (1999) results in parentheses)

Think Look first

Young 3-year-olds NZ22 (40) NZ22 (40)

14 (33) 55 (58)

Young 4-year-olds NZ30 (20) NZ30 (20)

57 (30) 73 (83)

Table 4

Contingency between answers to ‘think’ and ‘look first’ versions of the false belief task in Experiment 3

Look first question

Young 3-year-olds Young 4-year-olds

Pass Fail Pass Fail

Think question Pass 3 0* 17 0*

Fail 10* 9 5* 8

McNemar binomial P!0.005, one-tailed; P!0.05, one-tailed.
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a tendency for children to solve the think and look first questions slightly better when the

look first question was asked first (think question 26% correct when asked first, 48% when

asked second; look first question 72% when asked first, 57% when asked second), these

differences were not significant for either ‘think’ or look first questions (X2
corrð1Þ!2:00,

NS, in each case).

4.3. Discussion

The results of this experiment were clear. There was an advantage for look first over

think versions of the false belief task that was demonstrated (i) within the same subjects,

and (ii) within a group of subjects at the lower end of the 3–4 year age range. None of the

3-year-old children in this experiment were drawn from an age range close to the

hypothesized ‘transitional’ periods prior to conceptual change (see e.g. Gopnik &

Wellman, 1992, 1994). Nevertheless, there was an advantage for look first over think in

this youngest group, as well as for the young 4-year-old group, who overall were far from

ceiling on the standard think question (57%; improving to 73% on look first). Though this

was a significant improvement via a one-tailed test, it was not as dramatic as that observed

in the younger group, who improved from 14% performance on the think question to 55%

on ‘look first’.

Thus, though effects of look first were demonstrated between both 3 and 4-year-olds in

Experiment 3, this experiment came closest to showing an interaction between age and the

effect of this performance factor. However, it is not the interaction that is predicted on

Wellman et al.’s (2001) argument about the effect of look first, but rather hints at an

interaction in which the youngest children gain more than their older peers, rather than vice

versa.
5. General discussion

The results of the present research support the pattern of performance on look first

questions hypothesized by the ToMM/SP theory, as depicted in Fig. 1. Recall that

according to the ToMM/SP account, 3-year-olds’ difficulty in standard false belief tasks

results from a performance limitation in overcoming a bias to attribute the default true

belief content in false belief situations. If 3-year-olds’ performance is explained in this

way, then the need to propose that the success of 4- and 5-year-olds is due to a conceptual

shift success evaporates, and the main tenet of theory–theory account is overruled.

In our view, the early developing mechanism (ToMM) comes online during the second

year of life and supplies basic attitude concepts (e.g. belief, desire, pretend) that allow the

child to attend to behavior and interpret it as emanating from mental states. ToMM is

limited in its ability to access information from all parts of the cognitive system, and

effective belief-desire reasoning thus relies on the functioning of a further executive

selection process to select among the range of candidate mental state contents ToMM

calculates from perceptual descriptions of behavior.

The selection processor increases in its efficiency across development, producing a

change in performance on standard tests of false belief in the preschool period and beyond.
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Versions of the false belief task that introduce reduced selection demands (such as ‘look

first’) create situations where children are probabilistically more likely to generate the

correct response (Siegal & Beattie, 1991; Surian & Leslie, 1999). Versions of the false

belief task that increase executive selection demands (such as combining the false belief

with a desire to avoid the object) create situations where children are probabilistically less

likely to generate the correct response (Cassidy, 1998; Friedman & Leslie, 2004a, 2004b;

Leslie et al., 2005; Leslie & Pollizi, 1998). Interestingly, one recent demonstration shows

that the facilitating effect of look first on the performance of 3-year-olds on standard false

belief problems also extends to reducing problems for 4-year-olds on the false belief tasks

that have increased inhibitory demands (Leslie et al., 2005).

The current studies provide more evidence on the specific nature and profile of the

effect that the look first manipulation has on performance on false belief reasoning across

the 3–4 year period, and in a culture as yet unstudied by researchers interested in belief-

desire reasoning. Specifically, it shows that the effect of look first is not restricted to those

children who are ‘closest’ to achieving a conceptual change (e.g. only older 3-year-olds or

young 4-year-olds). Across all three studies, there was an appreciable advantage of look

first over the standard form of question that extended to the youngest children in the

sample. Moreover, in one study (Experiment 2) the advantage for younger children

exceeded ‘chance’ (see below) while in another the advantage was, if anything, greater for

young 3-year-olds than it was for young 4-year-olds (Experiment 3).

This specific pattern of results is not consistent with the conceptual change explanation

of ‘look first’ and similar manipulations offered by Wellman et al. (2001) in discussing

their meta-analysis from a largely theory–theory perspective. The pattern that Wellman et

al. show in that analysis (where look first and similar manipulations help only older

children) is likely skewed by the fact that the 1998 cut-off date excluded several look first

type manipulations that focus particularly on 3-year-olds’ performance on false belief

tasks (Joseph, 1998; Nelson et al., 2003; Surian & Leslie, 1999; see Scholl & Leslie,

2001).

Our results address several issues that are prominent in debate surrounding competence

and performance in belief desire reasoning: first, the notion that improved performance on

false belief is meaningful only if performance is elevated above ‘chance’, and second, how

the look first manipulation can illuminate the question of how apparently different

performance factors can be captured in a common theoretical framework.

5.1. Competence, performance and chance

Considerable controversy in the ‘theory of mind’ literature has surrounded the proposal

that demonstrating that a task manipulation leads to some improvement in false belief

performance is itself not important unless the improvement in performance is to a point

that is above chance performance (e.g. Wellman et al., 2001), where chance is assumed to

be 50%, on the basis of the fact that there are typically two responses in the false belief

task.

While we agree that demonstrating that performance statistically exceeds that expected

if children were guessing suggests that the improved performance is not attributable to the

manipulation causing children to respond at random; it is less clear that performance that
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does not exceed chance is always best explained by assuming that children are ‘just

guessing’.

It is important to note that while performance that exceeds ‘chance’ suggests that

children are not responding randomly with respect to the response options available, it

does not in itself show that the performance has improved for non-trivial reasons. For

example, if a set of results shows that alongside perfect responding on a false belief

problem with a new manipulation, the same children all fail a true belief problem with the

same manipulation then this pattern of results suggests that the improvement is likely

caused by some non-interesting bias to respond to one location. This is true, despite the

fact that the performance in both conditions is significantly different from 50 to 50 or

‘chance’.

We note that 3-year-olds’ performance in our investigation did not rise to ‘above

chance’ levels in Experiments 1 and 3 (though it was in Experiment 2). However, it seems

that there are a number of good reasons to reject the idea that any responding that does not

exceed 50% (where there are two options) is best explained by assuming that the children

were guessing.

For one thing, it is rarely pointed out that there are no specified developmental theories

of ‘guessing’, or when and how guessing is to be expected as a response strategy. To be

sure, there are discussions of various biases that might affect children’s performance on

various tasks (such as a ‘yes’ bias; Fritzley & Lee, 2003). The advantage of theories that

posit specific biases or response strategies is that they generate hypotheses that can be

tested. Over the extent of the literature, they can be subjected to the same rigorous test as

other theories of cognitive development (such as ‘conceptual change’, etc). Yet we know

of no theoretical formulations that propose when and how children are disposed to

generate random responding. Because the details of guessing theories are never articulated

or specified, they become a convenient ‘catch-all’ theory—but a theory nonetheless that

has no support from independent evidence. There does not seem any good reason to us to

prefer such a theory to an articulated, testable one.

The idea that performance must be above chance to be meaningful is perhaps more

usefully applied in cases where there is no background bias toward one or other response.

It is notable in the false belief task that children rarely respond randomly in standard

versions of the task—indeed the fuss in this domain has mostly been because children

make such systematic errors. So if responding at a level that would not exceed chance

expectations is rarely seen in such tasks, on what basis is it a benchmark for determining

that a novel result is important? Part of the reason may reflect the tendency within studies

of cognition in young children to frame successes and failures in terms of the child

‘having’ or ‘not having’ understanding of a concept. The idea that about half the children

at a given age might get an answer right does not translate easily into this framework. One

is tempted to worry whether they ‘get it’ or not.

These problems do not arise if one considers ‘the child’ and ‘understanding’ as divisible

entities. A manipulation might have some systematic effect on the functioning of one of

the processing elements that contributes to performance, leading to a systematic shift in

the likelihood of a given response (see, e.g. Scholl & Leslie, 2001). Thus, a manipulation

that moves children away from a specific error or pattern of performance by some non-

trivial and statistically significant margin need not require that the child (as a whole) needs
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now to be thought of as ‘understanding’ the concept, where previously she did not. Instead,

the manipulation has simply had an effect on one aspect of the information-processing

procedures that the cognitive system performs during the execution of the problem.

Turning to the current results, there are several reasons to suspect that the improvement in

the youngest children in Experiments 1 and 3 was not induced by the manipulation creating

false positives by inducing bias toward the correct location in response to the look first

question.

First, all the children in Experiment 3 passed the true belief screening task prior to

being admitted into the experiment. This gives us prima facie evidence to suppose

that they were not susceptible to being biased by the manipulation, nor confused by

it. The true belief tasks are a powerful control against the notion that manipulations

induce false positives because of bias and or confusion. This is because the notion of

a manipulation biasing children toward one response requires that the bias or

confusion holds across different versions of that task. If not, then the bias account

must somehow explain how the children know not to be biased on some of the

occasions, but fail to know this on others. Demonstrations of ‘early’ false belief

understanding via gaze direction or looking time measures (e.g. Clements & Perner,

1994; Onishi & Baillargeon, 2005) have made extensive use of true belief control

conditions to show that low level response biases do not account for successes that

are demonstrated in false belief detection tasks.

Secondly, the results fit within a broad and increasing literature of demonstrations of

successful false belief reasoning in younger 3-year-old children, which we review briefly

below. While isolated results demonstrating success on false belief tasks that do not

demonstrate performance in excess of ‘chance’ might be conservatively attributed to

guessing, as the number of demonstrations increases, it becomes increasingly plausible to

suggest that such performance shifts reflect something real in terms of their effects on the

child’s cognitive system. The notion that only manipulations that create ‘full understanding’

(assessed as better than chance responding) in ‘indivisible’ children, in our view, itself

becomes the less conservative position.

5.2. Integrating ‘conversational’ and ‘executive inhibitory’ performance factors

It has been suggested that ‘conversational understanding’—thought of as a resource for

computing answers on false belief tasks—becomes more efficient across development.

This developmental process has been advanced as an explanation for 3-year-olds’

difficulty in false belief tasks—lack of success being attributed to resource limitations on

children’s ability to acknowledge the experimenter’s purpose in asking the test question in

an experimental setting (e.g. Siegal, 1997, 1999; Siegal & Varley, 2002). In this

framework, the ‘look first’ question acts as a conversational aid, providing a performance

resource that helps 3-year-olds to process the appropriate intent behind the experimenter’s

question and calculate the correct response. This idea has great intuitive appeal, because

the manipulation can be captured as one that ‘clarifies’ things for the younger child, whose

conversational resources are less sophisticated than those of the older child. The older

child, in possession of greater conversational resources, does not need the clarification in

the standard version of the false belief task.
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However, given a commitment to the computational theory of mind (see e.g. Fodor,

1975; Pinker, 1997), it is desirable to advance explanations of constructs such as

‘conversational resources’ and ‘clarification’ in terms of the framework theory of

information processing. It is therefore instructive to make an attempt at capturing the effect

of look first in terms of models of the processing of information during successful belief

desire reasoning. Leslie and colleagues have advanced the only models of belief-desire

reasoning in which the processes leading to successful performance have been specified

(Friedman & Leslie, 2004a, 2004b, 2005; Leslie et al., 2004, 2005; Leslie & Pollizi, 1998).

The primary way in which success and failure on false belief tasks has been interpreted

under these models is in terms of manipulations affecting the ability to control selection of

responses via inhibition (see also German & Leslie, 2000, 2001; German & Nichols, 2003;

Leslie, 1994a, 2000; Leslie & Thaiss, 1992; Roth & Leslie, 1998; Surian & Leslie, 1999).3

Under this account, and following Surian and Leslie (1999), we can offer a mechanism

through which look first might play its clarification role.

The idea is that the look first question draws attention to the first location (i.e. the target

of the false belief content) and renders it more salient than it otherwise would be with

standard questioning. The question format thereby tends to reduce the salience differential

between true belief (default) and false belief contents. The reduced differential in turn

requires less inhibition to reverse its direction, allowing children with lower inhibitory

resources a greater chance of success (see Leslie et al., 2005). Note that the inhibition

reduction account of look first enhances Siegal and Beattie’s (1991) account in providing a

specific mechanism for how clarification might work (Surian & Leslie, 1999). Such a

mechanism has greater explanatory scope because it not only explains how clarification

can occur for the 3-year-old, but also why 4-year-olds do not need the same to help in order

to pass standard false belief prediction.

Extending this account, we note that the same general explanation can be applied to

explain why, even though 4-year-olds do not need help in the standard approach desire

versions of false belief, they have difficulty in versions of the false belief problem with

additional inhibitory selection demands such as where the action resulting from a false

belief coupled with a desire to avoid the object must be predicted (Cassidy, 1998;

Friedman & Leslie, 2004a, 2004b; Leslie et al., 2005; Leslie & Pollizi, 1998). In ‘avoid-

desire’ versions of false belief action prediction, Sally’s desire is to avoid the target

object (rather than approach it), and this small change actually results in problems among

4-year-old children who otherwise succeed at calculating false belief (they correctly

solve a think question about Sally’s belief) and who can predict action if Sally wants to

approach the object (Leslie & Pollizi, 1998). In fact, children do not reliably predict

action from the combination of false belief and avoid desire until age 6 (Friedman &

Leslie, 2004a).

Leslie and colleagues advance the idea that the avoid desire false belief task is

additionally difficult for children because a second inhibitory process resulting from the
3 We restrict this claim to models of tasks assessing belief-desire reasoning (e.g. action prediction false belief

tasks such as the Sally-Ann task). Barreau and Morton (1999) offer a plausible memory-based model for

performance in a task requiring belief attribution only (to the self).
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avoid desire must be combined with the inhibitory process required to select the false

belief content. These two processes must interact in such a way as to result in the

prediction that search will take place at the location containing the object (which is the

correct location, given that there are just two locations, Sally’s false belief, and her desire

to avoid the object).

Note that without the framework for conceptualizing performance factors in terms of

information processing and inhibitory control, it is not obvious why 4-year-olds who have

sufficient conversational resources to ‘get the point’ of the experimenter’s question for

tasks with approach desire should suddenly have problems for the very same question

asked about a task with avoid desire. However, by conceptualizing ‘conversational

resources’ in terms of effective control of inhibition we can make sense of this otherwise

puzzling finding.

As noted earlier, this processing model also makes the prediction that look first might

provide relief for the 4-year-old children who have difficulty with avoid desire, just as it

provides relief for those 3-year-olds who otherwise would err in approach desire tasks.

This is indeed the pattern of results that is seen (see Leslie et al., 2005), and moreover is

a result that provides insight into determining which of the two different processing

models of success proposed by Leslie and Pollizi (1998) are correct (see also Friedman

& Leslie, 2004a, 2004b; Hehman & German, in press; Hehman et al., 2005).

The current paper is one of several recent attempts to integrate studies of the

effects of various aspects of language development on the expression of mental state

reasoning abilities. The interactions between language and ‘theory of mind’ comprise

effects of syntactic development (Cheung et al., 2004; DeVilliers & DeVilliers, 2000;

DeVillers & Pyers, 2002), semantic development (Bloom, 2000; Happé & Loth,

2002;) and conversational pragmatic development (Woolfe, Want, & Siegal, 2002).

While these approaches might been seen as importantly different from one another in

their emphasis of different performance factors in explaining the pattern of mental

state reasoning across the preschool period and beyond (see Leslie et al., 2005, for

discussion), there is important common ground that can be explored in attempting to

capture them in a common framework, and thereby bring them together also with

work demonstrating relationships with domain general measures of executive function

(e.g. Carlson et al., 1998, 2002), and studies of the relationship between other aspects

of language use and theory of mind (Cheung et al., 2004; Hale & Tager-Flusberg,

2003; Lohmann and Tomasello, 2003; Siegal, Varley, & Want, 2001; Slade &

Ruffman, 2005).

5.3. Epilogue: the truth, the whole truth and nothing but the truth about false belief?

Wellman et al.’s (2001) meta-analysis of false belief task performance was under the

subtitle of ‘The truth about false belief”. The meta-analysis is certainly informative, and is

clearly a service to the field, but it is important not to over-extend the statistical

conclusions that one is entitled to draw from such an enterprise. For example, the analysis

shows that there is an evidence for improvement in the performance at false belief across

the 3–5 year period, a statistical finding that is extended to a theoretical conclusion—that

this change is best explained in terms of conceptual change.
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As pointed out by commentators on the analysis (Moses, 2001; Scholl & Leslie, 2001),

while the extensive evidence presented in the meta-analysis is consistent with conceptual

change (e.g. there is variance in performance that is not explained by the known

performance factors introduced into the ‘best’ model identified by Wellman et al., 2001),

this does not actually demonstrate conceptual change. Moreover, this finding is not

inconsistent with ‘early competence’ accounts, as look first exerts a significant effect even

on the false belief performance of youngest 3-year-olds, and across different cultural

settings.

The present series of studies has tested one major specific prediction of conceptual

change accounts for one of the performance factors discussed in the Wellman et al. (2001)

meta-analysis—the effect of ‘temporal marking’ (Freeman & Lacohée, 1995; Lewis &

Osborne, 1990; Siegal & Beattie, 1991), which included the look first task. This prediction,

based on the output of the meta-analysis, was that only children toward the older age end

of the 3–5 year range would benefit from temporal marking—children who might be

thought of as in a transitional period between one theoretical understanding of mind and

the next (Gopnik, 1996; Gopnik & Wellman, 1992, 1994). However, our results undermine

even the statistical conclusion generated from the meta-analysis; there is in fact an

advantage for performance in response to look first over standard questions even among

children in the youngest part of the 3–5 year age range. In all meta-analyses, one gets out

only some version of what is put in. If there are important datasets excluded, as will be

inevitable with a cut-off date, the meta-analysis will not reflect these datasets. The ‘truth’

about false belief, even in terms of a statistical description of performance (and

irrespective of theoretical considerations), is thus at best an approximation that falls short

of the whole truth.

We would also urge caution, following Scholl and Leslie (2001), in the

interpretation of unexplained variance as providing support for a particular mechanism

of development (e.g. conceptual change). Statistically, unexplained variance is just

that—unexplained; it cannot a priori be claimed as support for one position over any

other. It is our view that performance factors should be treated not as ‘artifacts’ that

should be ‘removed’ in order to understand development in the domain of theory of

mind, but rather as major features of information processing models of successful

belief-desire reasoning (see Leslie et al., 2004). These factors are worthy of study and

explanation in their own right, and in doing so, scholars may advance toward a truth

about false belief that is believable.
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