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Conceptual continuity in children’s false belief understanding from
toddlerhood to childhood was investigated in a longitudinal study
of 75 children. Performance in a low-demands false belief task at
33 months of age was significantly correlated with performance
in a content false belief task at 52 months independent of language
ability and executive function. In contrast, there was no correlation
with performance in a location false belief task, which differed
from the ‘‘Sally–Anne” format of the low-demands task and was
high in executive demands. These findings support the view that
explicit false belief understanding may be continuous from tod-
dlerhood to childhood and that developmental change may be
characterized in terms of enrichment and increasing stability of
core conceptual understanding rather than in terms of fundamen-
tal change.

� 2024 The Author(s). Published by Elsevier Inc.
Introduction

The fundamental human ability to distinguish beliefs from reality and to predict actions based on
an agent’s belief has been shown to develop in children around 4 years of age, when verbal tasks were
used (for reviews, see Rakoczy, 2022; Wellman, 2018). Since the 1980s, a large body of research on
false belief (FB) understanding in children has consistently found steep developmental progress
between 3.5 and 6 years of age. When the processing demands of the tasks were reduced, 3-year-
olds sometimes succeeded, but there was still marked developmental change from 2.5 to 4 years
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(Wellman et al., 2001). These findings support the view that there is conceptual change in young chil-
dren’s emerging understanding of the mental domain (Bartsch & Wellman, 1995; Perner, 1991).

This standard view has been challenged over the last 20 years, based on new empirical findings on
false belief understanding (FBU) in infants and toddlers. Baillargeon et al. (2010, 2016) proposed that
infants and toddlers possess an understanding of belief that is conceptually continuous with later
explicit verbal FBU. In the current article, we briefly review the experimental evidence for this
high-level conceptual continuity view. We further argue that longitudinal data on the predictive rela-
tion of early and later FBU are an important source of evidence for theoretical accounts of the devel-
opment of FBU. We focus on the claim that toddlers, before their third birthday, possess an explicit
understanding of FB, which is revealed in tasks with low inhibitory control and response generation
demands (Scott et al., 2020; Setoh et al., 2016) and report the first longitudinal study of FBU from
33 to 52 months of age.

Whereas traditional theory of mind (ToM) research has used predominantly verbal elicited
response tasks to assess children’s FBU, spontaneous response tasks (looking-time, anticipatory-
looking, and prompted action paradigms) to study FBU in infancy were only developed in the last
20 years. By now, more than 30 studies have shown that infants, when tested with spontaneous
response tasks, can take agents’ FBs into account in forming action expectations (for reviews, see
Baillargeon et al., 2010; Scott & Baillargeon, 2017). In violation-of-expectation tasks, 13- to 18-
month-old infants were repeatedly shown to look significantly longer when an agent acted in a
way that was inconsistent, rather than consistent, with his or her belief (e.g., Onishi & Baillargeon,
2005; Scott & Baillargeon, 2009; Song et al., 2008; Surian et al., 2007). Some looking-time studies
(Kovács et al., 2010; Luo, 2011) even found evidence for FBU in the first year of life. In anticipatory-
looking tasks, 18- to 25-month-old infants were shown to anticipate an agent to approach the location
where he or she falsely believed a hidden object to be rather than the location where it really was
(Senju et al., 2011; Southgate et al., 2007; Surian & Geraci, 2012; Thoermer et al., 2012). Finally,
prompted action paradigms, in which children were typically supposed to help an experimenter find
an object, yielded additional support for the view that 18-month-olds take others’ FBs into account
when performing a goal-directed action such as retrieving a toy from its new hiding place when
the experimenter had been absent at the transfer of the toy from the old location to the new location
(Buttelmann et al., 2009).

Subsequent replication attempts of all three types of infant FB tasks have not always been success-
ful (e.g., Crivello & Poulin-Dubois, 2018; Dörrenberg et al., 2018; Powell et al., 2018; Schuwerk et al.,
2018; see Kulke & Rakoczy, 2018, for an overview). In some cases, the replication failures may have
been due to apparently minor, but significant, deviations from the original procedure (Baillargeon
et al., 2018). In other cases, the original findings were gathered from a small sample (Southgate
et al., 2007), and a replication attempt in a larger sample by the original authors showed that the task
failed to reliably elicit action prediction even when no belief attribution was required (Kampis et al.,
2021). A meta-analysis (Barone et al., 2019) of 56 FB conditions of different types of spontaneous
response tasks indicated that overall correct performance of infants on spontaneous FB tasks was
more likely than incorrect performance, which is consistent with the interpretation that these tasks
tap a real phenomenon. However, heterogeneity was high across studies, there was evidence for
effects of task type and effects of year of publication, and there was evidence for publication bias, sug-
gesting that the phenomena under study are not yet well-understood. An international consortium
(ManyBabies 2) is currently testing for the replicability and reliability of findings from spontaneous
ToM tasks (Schuwerk et al., 2024).

The findings of spontaneous FB tasks have sparked a heated debate over the interpretation of ToM
development in early childhood. Whereas high-level conceptual continuity views (Baillargeon et al.,
2010, 2016) maintain that infants possess an understanding of belief that is conceptually continuous
with later explicit verbal FBU, two-systems views assume a preconceptual form of mental state rep-
resentation in infancy that is restricted by signature limits and is relatively independent of the later
conceptual system of ToM (Apperly & Butterfill, 2009). In contrast, radically minimalist accounts
assume that infants’ performance on spontaneous FB tasks is not the result of mind-reading at all
but rather of low-level perception-based submentalizing (Heyes, 2014).
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Longitudinal studies of ToM development from infancy to early childhood are an important source
of evidence for theoretical accounts of ToM in infancy. Whereas high-level conceptual continuity the-
ory predicts correlations of infant performance on spontaneous FB tasks and preschoolers’ explicit ver-
bal FBU, two-systems theories and minimalist accounts do not entail such predictions. To date, one
long-term longitudinal study of ToM development from infancy to 6 years of age yielded evidence
for conceptual continuity in FBU (see Sodian et al., 2020, for a review). Implicit FBU was assessed with
an anticipatory-looking task at 18 months of age, and various explicit measures of ToM were
employed at 4, 5, and 6 years of age. Anticipatory looking at 18 months toward the location where
a person would expect a target object based on his or her FB predicted explicit FBU at 4 to 6 years inde-
pendent of language and executive function (Kloo et al., 2020; Thoermer et al., 2012). Similarly, impli-
cit FBU predicted later belief-based intention understanding in a morally relevant context (Sodian
et al., 2016). Moreover, there was evidence for conceptual coherence among measures of goal-
encoding, FBU, and Level-1 perspective taking in infancy (Sodian et al., 2016; Thoermer et al.,
2012). In contrast, two other longitudinal studies of ToM in infancy and at preschool age (Poulin-
Dubois et al., 2020, 2023), using violation-of-expectation and interactive tasks as measures of infant
FBU, did not find evidence for longitudinal relations. However, these authors could not rule out chance
responding to FB tasks in infancy, and the studies were plagued with FB task comprehension problems
at preschool age (Sodian, 2023).

High-level conceptual continuity in FBU is inconsistent with 2- and 3-year-olds’ pervasive failure in
elicited response FB tasks as well as the drastic age-related improvement in traditional FBU tasks at 3
to 5 years of age. It has long been argued that traditional FB tasks may underestimate 2- and 3-year-
olds’ FBU due to task demands. However, reductions in task demands often led only to performance at
chance levels in toddlers (Wellman et al., 2001). The nature and effects of specific task demands were
only recently revealed in a study of 2.5-year-old toddlers’ performance in a traditional elicited
response FB about location task (Setoh et al., 2016): An agent (A) placed a target in one of two loca-
tions and left the scene. Another agent (B) took it away in her absence. Participants were required to
point to the location where A would look for the target upon her return. The authors analyzed task
demands in terms of inhibitory control and response generation demands. Inhibitory control demands
were reduced by removing the target object from the scene, a manipulation that has previously been
shown to be effective (Wimmer & Perner, 1983) but not effective enough to achieve above-chance per-
formance in very young children. Only when children were also provided with two practice trials in
answering factual ‘‘where” questions that required them to point to one of two objects were responses
to the test question reliably above chance, with 78% of the toddlers pointing to the container that the
agent falsely believed held the target object. Neither one of these manipulations alone was sufficient
to achieve above-chance performance, nor was one practice trial sufficient to do so. These findings
support the view that young children’s failures at elicited response FB tasks are due to their limited
information processing abilities, in particular when required to inhibit a prepotent response and when
asked to generate a verbal response to a ‘‘where” question without previous familiarization to the
question format. In particular, the findings showed that toddlers may perform below chance, at
chance, or above chance in the same task when task demands are not lowered, only partly lowered,
or appropriately lowered. Above-chance performance in Setoh et al.’s (2016) task was independently
replicated in 33-month-old German children by Grosso et al. (2019). Furthermore, Scott et al. (2020)
replicated the findings and extended them to FB about identity.

Setoh et al.’s (2016) claim that toddlers possess a genuine understanding of FB was challenged by
lower-level interpretations. Rubio-Fernández et al. (2017) argued that children’s training on factual
‘‘where” questions might prompt them to point to the last location where the target was. In the task
by Setoh et al. (2016), this location coincides with the last location where the agent saw it, and thus
searching there corresponds to the behavior rule to ‘‘search for an object where one last saw it disap-
pear.” In their response, Scott et al. (2017) pointed out that the two preceding ‘‘where” practice ques-
tions, which offered two alternatives, each made this interpretation unlikely. Fenici and Garofoli
(2020) proposed a low-level associationist account, arguing that correct responses could be due to
the strength of the association among the object (apple), the actor, and the location where the actor
put her apple. In their reply, Setoh et al. (2020) argued that it is implausible that children’s failure
to point to the right location when given only one practice trial is due to a failure to form a
3
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three-way association among actor, object, and location under higher processing demands. Rather,
children would be expected to resort to a lower-level associationist processing heuristic under
increased processing demands. Furthermore, the findings generalized to a different task and question
type in the FB about identity task by Scott et al. (2020), which does not support the low-level accounts
specified for the FB about location task.

In the current study, we aimed to evaluate the high-level conceptual continuity account proposed
by Baillargeon et al. (2010, 2016) by investigating longitudinal relations between the low-demands FB
task at 33 months of age and standard FB tasks at 52 months. The low-demands task by Setoh et al.
(2016) yielded a competence level of more than 70% in 30- to 33-month-old children. A similar com-
petence level is commonly reached in traditional FB tasks only at 4 and 5 years of age. Thus, the gen-
eral age trend reflects continuity rather than developmental change. To determine whether there is
continuity on the individual level between FBU in toddlerhood and at preschool age, we conducted
a longitudinal study with two measurement points: Time 1 at 33 months and Time 2 at 52 months.

Participants’ FBU was assessed with the low-demands FB task at Time 1 (33 months of age) and
with two standard tasks from the ToM scale, a content FB task and a location FB task (Wellman &
Liu, 2004) at Time 2 (52 months). We expected to find a unique source of variance between the
low-demands task at 33 months and either one of the standard FB tasks at 52 months, that is, signif-
icant correlations independent of more general cognitive functioning. The low-demands FB task by
Setoh et al. (2016) is a location FB task in which the protagonist, who was not present at the transfer
event holds a false belief about the location of a target object. Similarly, the location FB task (‘‘Paul and
the backpack”) from the ToM scale requires children to understand that a protagonist will search for a
target object where he or she falsely believes it to be, not where it really is. In contrast, in the content
FB task from the ToM scale, the protagonist holds a false belief about the contents of a candy tube that
is widely known to typically contain Smarties but that really contains a piglet, a fact that was revealed
to the child but not to the protagonist. If the low-demands location FB task at Time 1 predicts perfor-
mance on the typical location FB task, but not on the content FB task at Time 2, it might be argued that
the relationship is due to common superficial task features. In contrast, a high-level conceptual con-
tinuity account would be supported by task-independent longitudinal relations of the low-demands
FB task with both standard FB tasks.

Above-chance performance on the low-demands FB task in toddlers was achieved by reducing
executive function and language demands to a minimum. With respect to the long-standing theoret-
ical debate about the relation between FBU and the development of executive functions (for reviews,
see Miller & Marcovitch, 2012; Perner & Lang, 1999), the findings by Setoh et al. (2016) clearly support
an expression account, positing that executive demands may hinder young children from expressing
their conceptual understanding of the mind (e.g., Hala & Russell, 2001; Moses, 2001). In contrast,
emergence accounts claim that executive control, developing rapidly around 4 years of age, is neces-
sary for FB understanding to emerge (e.g., Benson et al., 2013; Devine & Hughes, 2014). A predictive
longitudinal relation of performance on the low-demands FB task in toddlerhood and on high-
demands FB tasks at 4 years of age, when controlling for executive functions and language, would
strongly support an expression account.

In sum, the current study investigated the predictive relations between a low-demands FB task at
33 months of age and two standard FB tasks at 52 months. To assess the correlations of each of the FB
tasks with linguistic and inhibitory skills, and to control for these general cognitive abilities, we used a
standard language measure and a measure of executive inhibition.

Method

Participants

A total of 75 children (29 boys and 46 girls) participated in the current longitudinal study at
33 months of age (range = 32.5–34.0 months, M = 33.1 months = Time 1) and 52 months of age
4
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(range = 51.4–55.4 months, M = 52 months = Time 2). A sample of 67 is considered sufficient to detect
a medium-sized correlation at a power level of 80% (alpha = .05, one-tailed).1

There were missing data at Time 2. One child missed the language testing, and 6 children did not
receive the inhibitory control task. Three children missed the content FB task, and 1 child needed to be
excluded due to experimenter error. Two children missed the location FB task, and another 4 children
needed to be excluded due to experimenter error (n = 3) or parent intervention (n = 1).

The current study was part of a larger longitudinal study on early ToM development. The data
reported by Grosso et al. (2019) on FB understanding in 33-month-old children were gathered from
a subsample of the current sample. All children were, at the time of the assessments, typically devel-
oping. The large majority of the children were monolingual German; about 25% grew up bilingually
but with German as the primary language.

Data collection took place in a child-friendly laboratory at the university. Due to the outbreak of the
COVID-19 pandemic, 10 of the 33-month-olds and 55 of the 52-month-olds received parts of the
assessments via a videoconferencing tool. There were no significant differences for any of the tasks
under study between videoconferencing and lab testing.

Low-demands FB task at 33 months of age

We created a picture book with nine pages composed of clear plastic sheet protectors holding
white paper backgrounds to which 11 picture photos were attached. A black solid paperboard stand
kept the pages in place. The stand allowed the screen to be positioned at a 70� angle. All photos were
centered at the bottom of the page, with double photos placed 4.5 cm apart one from the other (see
Fig. 1).

Children and the experimenter sat next to each other, and the stand was placed in the middle of the
table in front of the children. An overhead camera captured this setting in top view. A second camera,
positioned behind the children, captured the experimenter, the book, and childreńs responses. A sec-
ond experimenter coded children’s behavior during the test session. All responses were independently
coded from video-recordings by another two raters, who reached very high inter-rater reliability for
all questions (Cohen’s kappa = 1).

Six story events, two practice trials, and one test trial were presented to the children. After flipping
each page to reveal the respective picture(s), the experimenter recited the accompanying line of that
event. The story first introduced Lily (Event 1), who found an apple in a bucket covered with a towel
(Event 2). This was followed by the first practice trial in which a picture of the apple and a picture of a
banana were shown, and children were asked, ‘‘Where is Lily’s apple?” Then, in the third and fourth
story events, Lily moved the apple into a basket, covered it with a plate, and went outside to play with
a ball. In the second practice trial, the experimenter presented a picture of a rattle and a picture of the
ball and asked, ‘‘Where is Lily’s ball?” The story continued with the arrival of Lily’s brother Peter, who
took away the apple from the scene (Event 5). Lily then returned to look for her apple (Event 6). In the
test trial, the experimenter revealed a picture of the basket and a picture of the bucket and asked,
‘‘Where will Lily look for her apple?” A pointing gesture or verbal referral to the container where Lily
falsely believed that the apple was located was coded as a correct response. Children were excluded
from the task if they failed to correctly answer one of the two practice trials.

FB understanding at 52 months of age

Children’s ToM was assessed using two FB tasks from the German version of the ToM scale (Kristen
et al., 2006). In the content FB task, children were asked to judge another person’s FB about the content
of a perceptually misleading container (a Smarties ‘‘box”) when the children knew what was actually
in it. First, children were shown a Smarties tube and were asked what they thought was inside the
"box". Then, the tube was opened, revealing a piglet inside. The tube was closed again, and the
1 Based on a G*Power analysis, we originally projected a sample size of 150. A total of 142 children participated at Time 1, but
only 75 returned at Time 2. The main reason for participant attrition was the outbreak of the Covid-19 pandemic, which led to the
loss of participants at Time 2 who could not be tested at the right age or whose parents withdrew their permission.
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Fig. 1. Sequence of events in the low-demands FB task, adapted from Setoh et al., 2016.
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children were asked a first control question (‘‘What is in the box?”). Then, a Playmobil figure was
introduced. Children were told that Lukas had never seen what was inside this box. Finally, the test
question (‘‘So, what does Lukas think is inside the box?”) and the second control question (‘‘Has Lukas
ever looked inside this box?”) were asked. Children were credited with 1 point for this task if they cor-
rectly answered the test question and the second control question. Children were excluded from the
task if they failed to form the correct assumption about the content of the Smarties tube (i.e., Smarties
candy)2 or if they were unable to correctly answer the first control question.

The second task was a location (explicit) FB task. Participants needed to predict where a protago-
nist would search for an object based on his FB. Children were told a story about a Playmobil figure
called Paul, who was looking for his mittens; his mittens might be either in the closet or in his back-
pack. These two possible locations were presented as colored drawings on a sheet of paper.3 Then, chil-
dren were told, ‘‘Really, Paul’s mittens are in his backpack. But Paul thinks that his mittens are in the
closet.” This was followed by the test question (‘‘Where will Paul look for his mittens?”) and the memory
control question (‘‘Where are Paul’s mittens really?”). Children were credited with 1 point for this task if
they correctly answered the test and control questions.

SETK3-5 at 52 months of age

A German standardized language development test for 3- to 5-year-old children (SETK3-5; Grimm,
2015) was conducted with subtests assessing language comprehension, language production, and lan-
guage memory. Children’s raw values in each of the tasks were transformed into standardized t values
according to an age-specific norm table.

Day–night Stroop at 52 months

Children’s executive functions were assessed using a Stroop-like task based on Gerstadt et al.
(1994). Small cards depicting either a yellow moon and stars against a black background or a yellow
sun against a white background were used. Children were instructed to say ‘‘day” when shown a card
with moon and stars and to say ‘‘night” when shown a card with a sun. Then, up to 12 training trials
were conducted to ensure that children understood the task. The experimenter presented the cards
one after the other, and children received corrective feedback on their answers. After four consecutive
correct trials or after a maximum of 12 training trials, testing began. The test phase consisted of 16
cards but was terminated after 12 cards if the training phase had been terminated after four correct
responses in a row (and these responses were used for Cards 13 to 16 from the test phase). No feed-
back was given in the test phase. Children received a score from 0 to 16 based on the number of cor-
rect responses in the test phase.

Results

The majority of the children (72%) passed the low-demands FB task at 33 months of age. The suc-
cess rates in the standard FB tasks at 52 months of age were 66% and 59% for the content and explicit
FB tasks, respectively (see Table 1). There was no significant difference in difficulty between the low-
demands FB task and the content FB task, whereas the location FB task was marginally significantly
more difficult for the 52-month-olds than the low-demands task was for the 33-month-olds (McNe-
mar’s test, p = .08; N = 69). Cross-sectionally, the location FB and content FB tasks were correlated
(phi = .27, p = .03; N = 67). A nonlinear logistic regression analysis on location FB showed that content
2 Two children appeared to assume that the experimenter used the box to store toys and guessed (e.g., ‘‘a lion”). However, when
asked subsequently what Lucas thought was in the box, they promptly replied ‘‘Smarties.” These children were scored as correct.

3 After presenting the two locations, one experimenter mistakenly prompted 4 children to utter their own guess about where
the mittens were. All these children believed they were in the backpack. After this, the task was continued in the standard way. All
4 children correctly answered the control question, and 3 of the 4 answered the test question correctly. There was no change in any
of the findings reported below if these 4 children’s data were removed.
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FB was the only significant predictor (p = .02; N = 62) when accounting for language and executive
function. See bivariate correlations in Table 2.

The low-demands FB task was longitudinally correlated with the content FB task (phi = .28, p = .02,
two-tailed; N = 71). A nonlinear logistic regression analysis on content FB performance with perfor-
mance on the low-demands FB task, language ability, and executive function as predictors yielded a
significant effect of FB understanding on the low-demands task at 33 months of age when accounting
for language and executive function (Table 3).

In contrast, the association between the low-demands FB task at 33 months of age and the location
FB task at 52 months did not reach significance (see Table 2). A nonlinear logistic regression analysis
on location FB performance with performance on the low-demands FB task, language ability, and exec-
utive function as predictors yielded a significant effect of executive function on location FB perfor-
mance (p = .028) when one-tailed testing was used (Table 4). No other predictors were significant.

The correlation of the low-demands FB task at 33 months of age and the sum score of the location
and content FB tasks at 52 months was significant (r = .25, p = .04, two-tailed; N = 68). The partial cor-
relation remained significant when both language ability and executive function were partialled out
(r = .21, p = .048, one-tailed; df = 60).

Discussion

Infants show an understanding of FB in spontaneous response tasks, and children as young as
30 months master traditional elicited response FB tasks when inhibition and response generation
demands are lowered (Scott et al., 2020; Setoh et al., 2016). One interpretation of these findings is that
FBU develops in infancy and is conceptually continuous across the life span. If there is conceptual con-
tinuity in FBU, then there should be longitudinal relations among FB assessments from infancy to
childhood and beyond. To date, there is evidence for predictive relations from infant implicit FBU to
explicit verbal FBU at 4 to 6 years of age (Sodian et al., 2020), but the relation of explicit FBU in tod-
dlerhood and later explicit FBU is a missing link.

The current longitudinal study found evidence for a long-term predictive relation of FBU from tod-
dlerhood to preschool age that was independent of language ability and executive function. The low-
demands FB task (Setoh et al., 2016), which was administered at 33 months of age, was significantly
correlated with the content FB task 19 months later. This correlation cannot be attributed to superfi-
cial features of the two tasks given that the low-demands task was a location task, which was corre-
lated with a task assessing children’s understanding of a false belief about the content of a typical
container. Therefore, the unique source of variance cannot be accounted for by the application of
the same behavior rule, such as ‘‘People will search for an object where they last saw it disappear,”
or by the formation of an actor–object–location association. The low-demands task was also corre-
lated with the sum score of the content and location FB tasks at 52 months of age. Thus, the current
findings support a high-level conceptual interpretation of the relation between early and later FBU.

On the level of individual tasks, the current study did not, however, find a significant relation
between the low-demands task at 33 months of age and the location FB task at 52 months. As the cor-
relational pattern shows, the location FB task was significantly correlated with executive function (in-
hibitory control). Other than in the low-demands task at 33 months, children in the location FB task at
52 months needed to inhibit their knowledge of the real location of the target object to predict the
protagonist’s mistaken search. Still, it appears puzzling that success on the location FB task was not
significantly predicted by performance on the low-demands task, when controlling for executive func-
tion, given that the two tasks shared similarities in task format. Importantly, however, the location FB
task that was used in the current study differed from the standard ‘‘Sally–Anne” location FB task for-
mat that was used in the low-demands task. Whereas the Sally–Anne format provides children with
information on the agent’s perceptual access to the story events (or lack thereof) from which they can
infer the agent’s FB, the current location FB task provides participants solely with an explicit statement
of the agent’s belief without any information on the sources of this belief. To solve this task, children
need to possess a firm understanding of the causal impact of beliefs on action, from which they need
to derive their answer irrespective of conflicting information on the state of reality. Thus, the current
8



Table 1
Descriptive statistics of performance on all measures.

Measure M (SD) Range N

FB task 33 months .72 (.45) 0–1 75
Content FB task 52 months .66 (.48) 0–1 71
Explicit FB task 52 months .59 (.50) 0–1 69
Language test (SETK3-5) 52 months 44.0 (5.12) 35–58 74
Executive function 52 months 12.0 (4.49) 0–16 69

Note. FB, false belief.

Table 2
Bivariate correlations among study variables.

Task 1 2 3 4 5

1. Low-demands FB .28* .18 .03 .19
2. Content FB .27* .23� �.00
3. Location FB .02 .32**

4. Language .03
5. Executive function

Note. Shown are two-tailed contingency (phi) coefficients among the three false belief (FB) tasks; Spearman rank correlations of
language ability, executive function, and FB tasks; and Pearson correlations of language ability and executive function.

* p < .05.
** p < .01.

� p < .10.

Table 3
Logistic regression analysis on content FB performance.

B SE Wald df Significance Exp(B)

Predictor
Low-demands FB 1.30 0.62 4.45 1 .035 3.67
Language .09 .06 2.31 1 .13 1.10
Executive function �.001 .07 .00 1 .99 .99
Constant �4.17 2.85 2.14 1 .14 .02

Note. N = 66. FB, false belief.

Table 4
Logistic regression analysis on location FB performance.

B SE Wald df Significance Exp(B)

Predictor
Low-demands FB .42 .61 .47 1 .49 1.52
Language �.13 .05 .06 1 .80 .99
Executive function .12 .06 3.65 1 .056 1.13
Constant �0.77 2.48 .09 1 .76 .47

Note. N = 64. FB, false belief.
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location FB task specifically focused on the link between belief and action rather than presenting the
whole framework of causes and consequences of a false belief. This specificity is also reflected in the
moderate correlation of the location and content FB tasks at 52 months of age. Informational causation
and the causal impact of beliefs on action have long been recognized as two facets of belief under-
standing (Perner, 1991). However, there is little research on the mastery of these individual compo-
nents of belief understanding in children. In typical FB paradigms such as the Sally–Anne task,
children can succeed by inferring mistaken action from an agent’s incomplete access to information
9
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that generated a false belief. Thus, understandings of the causal impact of information on belief and of
belief on action are not tested in isolation. When tested in isolation, understanding the causal impact
of belief on action may still be challenging for 4-year-olds, as the current findings show. This difficulty
was mainly attributable to the executive demands of the task, and these demands interact with the
conceptual content of the task. Children need to inhibit their conflicting information on the real loca-
tion of the hidden object in order to predict that the agent’s search will be determined by his or her
(false) belief. Thus, emerging conflict inhibition skills may foster children’s understanding of the cau-
sal impact of beliefs on action.

In sum, the current study provides evidence for both continuity and change in the development of
FBU from toddlerhood to preschool age. Conceptual continuity was supported by a longitudinal pre-
dictive relation of a low-demands FB task and a standard content FB task 19 months later. This finding
also confirms an expression account of the relation of executive function and FBU. In contrast, the find-
ing that performance on a specialized location FB task that focused on the causal impact of beliefs on
action was only predicted by executive function (conflict inhibition) suggests that developmental pro-
gress in executive functions may be essential for a firm understanding of the causal link of beliefs and
action to develop. This interpretation is consistent with a moderate version of an emergence account
of executive function and FBU, with the developmental change being incremental rather than funda-
mental as was previously assumed. Toddlers’ FBU appears to be centered around a conceptual core
consisting of the interrelations of perceptual access, knowledge or belief, and action. To master tasks
assessing individual elements of this causal framework in isolation, children’s initial representations
need to get both strengthened and enriched in the course of development (see Carey, 2009).

The current study is the first to investigate longitudinal stability of explicit FBU from toddlerhood
to 4 years of age. The findings support a high-level conceptual continuity interpretation of the devel-
opment of FBU, thereby contributing to an ongoing theoretical debate about the origins of ToM. The
study needs to be followed up by further longitudinal investigations that include larger batteries of
both FB and executive function tasks. Moreover, the developmental relation of implicit FBU in infancy
and explicit FBU, assessed by the low-demands task in toddlerhood, is still a missing link.
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