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The litmus test for the development of a metarepresentational Theory of Mind is the false
belief (FB) task in which children have to represent how another agent misrepresents the
world. Children typically start mastering this task around age four. Recently, however, a
puzzling finding has emerged: Once children master the FB task, they begin to fail true
belief (TB) control tasks. Pragmatic accounts assume that the TB task is pragmatically
confusing because it poses a trivial academic test question about a rational agent’s
perspective; and we do not normally engage in such discourse about subjective mental
perspectives unless there is at least the possibility of error or deviance. The lack of
such an obvious possibility in the TB task implicates that there might be some hidden
perspective difference and thus makes the task confusing. In the present study, we test
the pragmatic account by administering to 3- to 6-year-olds (N = 88) TB and FB tasks
and structurally analogous true and false sign (TS/FS) tasks. The belief and sign tasks are
matched in terms of representational and metarepresentational complexity; the crucial
difference is that TS tasks do not implicate an alternative non-mental perspective and
should thus be less pragmatically confusing than TB tasks. The results show parallel and
correlated development in FB and FS tasks, replicate the puzzling performance pattern
in TB tasks, but show no trace of this in TS tasks. Taken together, these results speak
in favor of the pragmatic performance account.

Keywords: Theory of Mind, pragmatics, true belief, false sign task, knowledge, false belief

INTRODUCTION

Theory of Mind (ToM) is the ability to impute mental states, such as beliefs and desires, to oneself
and to others (Premack and Woodruff, 1978). The developmental litmus test of ToM are so-called
false belief (FB) tasks in which children need to ascribe a mistaken belief to another agent and
predict her actions accordingly (Wimmer and Perner, 1983). In the standard change-of-location FB
task, the protagonist Maxi puts his chocolate in the blue cupboard and leaves. He does not see that
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his mother then moves the chocolate to the green cupboard.
Children are then asked where Maxi, upon return, will look
for his chocolate. Children thus have to represent Maxi’s
misrepresentation (chocolate in blue cupboard) of the situation
(chocolate really in green cupboard). Decades of research
with these explicit verbal tasks consistently show that children
typically start to ascribe FB around age 4 (Wellman et al., 2001).
Success in the FB task goes along with emerging competence in
conceptually related tasks that all require metarepresentation —
indicating a major conceptual transition in ontogeny (Perner,
1991; Perner and Roessler, 2012).

Before age 4, children systematically fail FB tasks, but pass
parallel true belief (TB) control conditions. The TB condition is
structurally like the FB condition with the only difference that
Maxi watches his mother relocate the chocolate and thus holds a
TB' about the chocolate’s location (Wimmer and Perner, 1983).
The test question, like in FB conditions, is variously “Where will
Maxi look for his chocolate?” or “Where does Maxi believe his
chocolate is?”

The TB condition was devised for younger children who fail
the FB condition in order to rule out that FB failure is due
to general problems with the narrative structure of the task.
Only recently was it administered to a broader age range of
children, with puzzling patterns of results. Children who begin
to solve the FB task suddenly start to fail the TB task. From
age 4 to roughly age 10, then, they systematically answer the TB
question incorrectly (predicting that Maxi will erroneously look
in the old location; Friedman et al., 2003; Fabricius et al., 2010;
Oktay-Giir and Rakoczy, 2017; Rakoczy and Oktay-Giir, 2020;
Schidelko et al., 2021).

What do these strange findings mean? One possibility is that
they reflect a competence limitation in children’s ToM. Contrary
to what findings from FB tasks suggest, these findings may be
taken as an indication that children do not really engage in
metarepresentation until much later (Fabricius et al., 2010, 2021;
Hedger and Fabricius, 2011).

Another possibility is that children’s difficulty with TB tasks
merely reflects pragmatic performance, rather than competence
limitations. According to a pragmatic task analysis, TB tasks may
be difficult for children from age 4 to 10 because they combine
several factors that make the target question pragmatically
confusing and thus demanding (Rakoczy and Oktay-Giir, 2020;
for related proposals regarding the role of pragmatic factors in FB
and other ToM tasks, see, e.g., Siegal and Beattie, 1991; Helming
etal., 2014, 2016; Westra, 2016).

First of all, the TB question is an academic test question.
Regular questions are asked because the speaker herself does not
know the answer and requests the missing piece of information
from the interlocutor (Searle, 1969). Academic test questions, in
contrast, have a much more complex intentional and pragmatic
structure: The speaker wants to know whether the interlocutor
knows the answer that the speaker knows perfectly well herself.
This special question format appears to be difficult to understand
for young children (Siegal, 1999).

!Commonly considered knowledge that in turn implies a true belief (in contrast to
TB tasks that do not imply knowledge; see Gettier, 1963).

Second, the TB question is highly trivial: Here, in the story,
is a protagonist, who has all the information needed, and now
the question is where he will look for an object. The answer is so
obvious and common knowledge that it may be difficult to make
sense of the corresponding question even if it is understood as an
academic test question: Why would someone want to test whether
I know what everyone knows?

Third, this may be particularly pronounced in the TB case
where children are asked where Maxi thinks his chocolate is, or
to predict where he will look for it in a situation where he shares
common ground and is not subject to any error. Questions in
such a context are pragmatically unnatural (Papafragou et al,
2007): We ask for action prediction or explanation or belief
ascription only if there is at least the possibility of error and
misrepresentation. The test question “What does he believe?” or
“What will he do?” therefore suggests that there ought to be an
alternative perspective or misrepresentation involved. Yet, the
storyline of the TB task does not provide any obvious possibility
for error or misrepresentation; children may thus think that they
must have missed something and look for a possible alternative
perspective on the scenario.

Previous studies have found preliminary evidence for the
importance of the first two factors. When tested in a completely
non-verbal version of the TB task that removed any (academic
and trivial) question, or in a verbal version in which the
triviality of the TB question was made explicit (“I'll ask you
a baby question”), children between ages 4 and 7 showed no
problems with the TB question (Rakoczy and Oktay-Giir, 2020,
Exp. 1 and Exp. 5).

But what about the third factor that the test question evokes
wondering about an alternative perspective? Preliminary
evidence comes from one recent study that compared
FB/TB tasks with an analogous task that involves non-mental
representations, the False Photo (FP) task (based on Zaitchik,
1990). In the FP task, structurally matched to the FB task, an
object is put into location 1 and a polaroid camera takes a photo
of the scene. While the photo develops, the object is then moved
to location 2, and children are asked where the object is in
the outdated (“false”) photo. Earlier studies revealed that the
majority of 3-year-olds failed in both tasks, while the majority of
4-year-olds and older children passed both tasks (with a slightly
higher performance in the FB task; Zaitchik, 1990; Leekam
and Perner, 1991). Rakoczy and Oktay-Giir (2020, Exp. 2) thus
used the photo task to explore how asking questions about
a rational agents action or mental perspective may make the
TB task pragmatically complex. Four- to 6-year-old children’s
performance in FB/TB tasks was therefore compared with their
performance in analogous False/True Photo tasks. In the new
true photo (TP) condition - in close analogy to the TB story - the
camera took the photo after the object had already been moved to
the new location. Holding the first two factors (trivial academic
test question) constant and manipulating only the third (in TB,
but not in TP, the test question implicates that there may be an
alternative mental representation), the TP condition implements
a crucial contrast case: a trivial academic test question about
a non-mental representation (of the photo). Consistent with
previous findings, 4- to 6-year-old children succeeded in both
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“false” conditions (FB and FP) whereas their performance in
the “true” conditions was markedly different. They showed
the previously noted difficulty in the TB tasks (performing
below chance), but not in the TP task (performing above
chance) (Rakoczy and Oktay-Giir, 2020, Exp. 2). These findings
thus provide prima facie evidence that it really does matter
whether trivial academic test questions implicate an alternative
perspective due to the agent’s mental misrepresentation (rather
than referring to non-mental representations).

However, the specific contrast used in that study - between
FB and FP tasks — makes the findings difficult to interpret. The
reason is that the FP task, strictly speaking, does not involve a
misrepresentation. From a theoretical point of view, the “false”
photo is actually not false but only outdated (it does not falsely
depict the scene at time 2, but depicts the scene as it was at
time 1; Perner and Leekam, 2008). Empirically, this analysis is
corroborated by findings that FB and FP, though both come to
be mastered around the same age, dissociate (fail to correlate)
in both typical and atypical development (for an overview, see
Perner and Leekam, 2008).

A better task that does involve non-mental misrepresentations
is the false sign (FS) task. In this task, in structural analogy to
the FB task, a sign post in a story scenario indicates a state of
affairs (e.g., that an object is in location 1). The object then moves
to a new location (location 2), but the signpost is not changed
accordingly and therefore becomes a FS (Parkin, 1994). To solve
the task, children need to understand that the actual situation is
different from how the sign represents it. Importantly, the sign
that shows at time 2 that the object at location 2 is at location 1 is
not just outdated (like the photo at time 2 showing that the object
was earlier in location 1); it is misleading and false. Empirically,
this analysis receives support from a number of studies that
suggest that FS and FB tasks are related developmentally in ways
in which FB and FP are not: Mastery in both tasks does not only
emerge around the same age, they are also highly correlated in
typical and atypical development (for an overview, see Perner and
Leekam, 2008).

The present study thus capitalizes on this, and develops true
and false versions of the sign task (TS/FS) as a minimal contrast
to FB/TB tasks in order to test more stringently whether it
matters for pragmatics whether trivial academic test questions
implicate that there may be alternative mental representations
or analogously alternative non-mental representations. The
general rationale is the following: If indeed there is a major
conceptual transition to metarepresentational thinking around
the age of 4, the following pattern of results should be found.
Performance in different perspective tasks should show parallel
trajectories: younger children tend to fail all tasks requiring an
understanding of misrepresentation (e.g., FB and FS), whereas
older children tend to master all of them. But if a task poses
additional task demands, for example pragmatic factors, no such
clear parallel pattern is to be expected. More specifically, if
indeed the TB tasks pose pragmatic demands that the TS task
lacks (since only in the TB task the test question evokes that
there could be an alternative mental representation), we should
expect divergent performance: older children worsen in TB but
not in TS tasks.

We would thus expect, first, positive correlations of
performance between FB and FS tasks and negative correlations
between FB and TB tasks as documented in previous studies (e.g.,
Sabbagh et al., 2006; Leekam et al., 2008 for positive correlations
of FB and FS tasks, and Oktay-Giir and Rakoczy, 2017 for
negative correlations of FB and TB tasks). Second, we would
expect dissociations in performance between TB and TS tasks.
Children’s performance in the TB task follows the characteristic
U-shaped developmental pattern whereas the performance in the
TS task will not.

We additionally explored a secondary factor causing wrong
answers to the TB question. As in the standard TB task, Maxi
watches passively the location change, recent evidence suggests
that perhaps children wonder whether Maxi really pays attention
and witnesses the location change (Huemer et al, 2019). If
children do assume that Maxi did not register the location
change, their answer that Maxi will look for the chocolate in its
old location would make perfect sense. To reduce any possible
ambiguity in this respect Maxi accompanies the location change
and we explicitly asked half of the children whether Maxi had seen
the location change, as a direct test of whether they have accepted
this crucial premise.

METHODS

Participants

One-hundred-six 3- to 6-year-old German children participated
in the study. They were recruited via the platform
“KinderSchaffenWissen™ and from a databank of children
whose parents had previously given consent to experimental
participation. The final sample consisted of 88 children (46
female, 42 male; range = 36-83 months, M = 59.3 months),
divided into groups of 3-year-olds (M = 42.1 months), 4-year-
olds (M = 53.9 months), 5-year-olds (M = 64.5 months), and
6-year-olds (M = 76.7 months), each consisting of 22 children.
For more detailed information on participants and exclusion
criteria, see Supplementary Material.

Design

Each child received six test trials: two TB and two FB trials (in
blocks) and one FS and one TS trial. The order of FB and TB
blocks, and of FS and TS trials was counterbalanced. Whether
the Confirmation-of-Seeing question on TB trials was asked or
not was varied between participants. The same held true for
Confirmation-of-Change question on TS trials. For information
on the coding procedure, counterbalancing of story plots,
number of trials and task protocols, see Supplementary Material.

Procedure

The study was tested in a moderated online setting via a video
conferencing platform (mainly BigBlueButton). During the test
session, the child and a female experimenter communicated via
audio and video streaming. The experimenter presented the tasks
as animated stories via shared screen.

Zhttps://kinderschaffenwissen.eva.mpg.de
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True and False Belief Task

The change-of-location task (after Wimmer and Perner, 1983;
used in, e.g., Perner et al., 2011) was presented as an animated
slide show in four parallel story lines (see Figure 1 for task
structure). Protagonist 1 placed an object in one of two boxes
(B1). Protagonist 2 then transferred the object into the other box
(B2) before (TB condition) or after (FB condition) protagonist 1
left the scene. Immediately after protagonist 2 had left the scene,
children in the Confirmation-of-Seeing question condition (TB
trials only) were asked:

Confirmation-of-Seeing question (TB): Did [protagonist 1]
see that? (Correct answer: yes)

After that, protagonist 1 returned and children were told that
protagonist 1 wanted to have her object now. Then, children were
asked the following questions:

Test question: Where will [protagonist 1] go now?’ [Correct
answer: B2 (TB), BI (FB)]

Memory question: Where did [protagonist 1] put the object
in the beginning? (Correct answer: B1)

Reality question: Where is the object now? (Correct
answer: B2)

3For the test question in FB/TB we used this German wording: “Sag mal, wo wird
Maxi denn jetzt hingehen?,” avoiding “look first.”

True and False Sign Task

The sign task (adapted from Parkin, 1994) was presented in two
storylines. In a familiarization, children were introduced to the
setting and learned that the color of the sign at the crossing
indicates the location of the vehicle. In the test trials (see Figure 1
for task structure), the vehicle drove to location 1 (L1) and the
sign showing color 1 was placed at the crossing. After a quick stop
at L1 the vehicle drove off again stopped briefly at the crossing,
either with (TS condition) or without (FS condition) changing the
sign to color 2, and then continued to L2. Half the children were
then asked the Confirmation-of-Change question on TS trials:

Confirmation-of-Change question (TS): Was the sign
changed? (Correct answer: yes)

Once the vehicle had stopped at L2, children were asked
further questions:

Test question: What does the sign say where the [vehicle] is?
[Correct answer: L2 (TS), L1 (FS)]

Reality question: Where is the [vehicle] now? (Correct
answer: L2)

Memory question: And where was it right before? (Correct
answer: L1)

Importantly, the sign was a rectangular colored plate (see
Figure 1) without a directional feature (no arrow). This adaption

False and True Belief Task

FB B ‘
w R

. . o
o KB =

[ ] [ ]
e B R »

,»Where will she go now?*

were classified as non-passers otherwise.

FIGURE 1 | Schematic procedure of False/True Belief and False/True Sign Tasks. Children were classified as passers on a given task if they got two out of two
correct on belief tasks and one out of one correct on sign tasks (This makes it easier to pass the sign tasks than the belief tasks. We therefore conducted the same
analysis as reported below with the first TB and first FB trial only. These analyses show the same results as reported below, see Supplementary Material.). They

False and True Sign Task

B
(o)

)

,.What does the sign say where the vehicle 15?7

X
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was recently introduced for German-speaking populations to
ensure that children need to understand the representational
feature of the sign (Schuster et al., 2021).

RESULTS

Plan of Analysis
The main and novel focus of the present study was on the
relation between TB and TS (the former should, while the latter
should not show a performance decline after age 4). This focal
analysis is only meaningful, however, against the background of
two presuppositions: That the patterns of negative correlations
between TB and FB and positive correlations between FB and
FS performance found in previous studies can be replicated.
In preliminary analyses, we therefore tested whether this was
fulfilled. We also explored whether posing the Confirmation-of-
Seeing question makes a difference to children’s TB performance.
Figure 2 provides an overview of children’s performance in the
various tasks (see Supplementary Material, for statistical tests
of the developmental trends depicted in Figure 2 and for an
analysis testing the impact of children’s gender and the order
of presentation).

Data of one six-year-old is missing for the TS condition
as, due to an experimental error, they received two FS trails
but no TS trial.

Preliminary Analyses

Comparison of True Belief and False Belief
Performance

Children showed three patterns of performance: They passed
both TB trials and failed at least one FB trial (M = 52.15 months),

they passed both FB trials and failed at least one TB trial
(M = 66.57 months), they passed both FB and TB trials
(M = 65.17 months) (see Table 1). Overall, this yields a small
to moderate negative correlation between FB and TB tasks
(Pearson’s r = —0.28, p < 0.01).

Asking the Confirmation-of-Seeing question on TB trials before
the test question had no reliable effect, Chi-squared test (based
on a binomial distribution — children answered either both TB
trials correct or not): p = 0.83 (see Supplementary Material
for further information). Consequently, the two TB conditions
(Confirmation-of-Seeing question: yes/no) will be collapsed for all
further analyses.

Comparison of False Sign and False Belief
Performance

False sign and FB task performance showed a moderate to
large positive correlation (Pearson’s r = 0.46, p < 0.001, see
Table 1). A McNemar test (FB was recoded: children with two
correct answers are passers, others are non-passers), revealed
no significant difference in the performance of the two tasks
(p=0.69).

Main Analysis

In contrast to the TB task, performance in the TS was close to
ceiling: 93% of the children (n = 82) answered the TS test question
correctly (see Table 2). A Chi-squared test revealed no significant
difference in TS performance between children who did and
did not receive the Confirmation-of-Change question before the
test question (p = 0.34). TB and TS tasks were not correlated
(r = 0.04, p = 0.68). A McNemar test (based on a binomial
distribution - children either did or did not consistently pass
each task), revealed a significant difference in the performance

TB [ FB

FS

Number of Children

7
151
10 4
5- I
04

Performance

Non-passers

. Passers

6 3 6 3

6 3 4 5 6

Age in Years

FIGURE 2 | Number of children passing and failing true and false versions of the belief and sign task as a function of age.
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TABLE 1 | Contingency between FB and TB and FS task performance.

TB (correct trials) FS (correct trials)

Oor1 2 0 1
FB (correct trials) Oori 13(7) 25 (11) 24 14
2 27 (14) 23 (12) iRl 39

Numbers in parentheses indicate subset of children in the Confirmation-of-Seeing
question condition.

TABLE 2 | Contingency between TB and TS task performance.

TS (correct trials)

0 1 sum
TB (correct trials) Oori 2 38 40
2 3 44 47
Sum 5 82 87

of the two tasks (p < 0.001). For further information, see
Supplementary Material.

GENERAL DISCUSSION

The aim of the present study was to investigate the source of
the puzzling finding that children from around age 4 begin
to fail TB tasks. In particular, we tested factors that make the
TB task pragmatically demanding and confusing. We compared
children’s performance in the TB/FB task to performance in the
TS/FS task because these tasks are closely matched in structure,
involve the same kind of academic and trivial test questions, but
contrast in that TB but not TS tasks implicate an alternative
mental perspective or misrepresentation.

The main findings were the following: First, the pattern
of negative correlations of performance in the TB and FB
tasks (Oktay-Giir and Rakoczy, 2017) was replicated. Younger
children tended to succeed in the TB but to fail in the
FB task whereas older children tended to show the reverse
pattern. Second, the convergence and correlation of FB and
FS tasks were replicated. Performance in the two tasks
that involve a misrepresentation is strongly correlated and
develops as found in earlier studies (for an overview, see
Perner and Leekam, 2008). This provides additional evidence
for a joint developmental transition marking the onset of
metarepresentation and perspective understanding (Perner et al.,
2002, 2003, 2005; Perner and Roessler, 2012; Moll et al., 2013).
Third, there was a marked dissociation between TB and TS tasks.
Children showed difficulties in the TB task but not in the TS
task. The critical questions in both tasks are trivial academic
test questions, but in the former it suggests that there may be
an alternative mental representation involved which is not the
case in the latter.

Taken together, these results provide new and clear evidence
that the TB test question’s reference to an agent’s rational action
(that in turn evokes reference to her subjective perspective) is
a crucial part of what makes the question pragmatically odd

and thus difficult. In line with previous results* (Oktay-Giir
and Rakoczy, 2017; Rakoczy and Oktay-Giir, 2020), the present
findings corroborate the assumption that it is a combination of
various factors that makes TB questions particularly confusing
and challenging. They are trivial academic test questions about a
rational agent’s action. Their triviality and academic nature make
them pragmatically odd. Importantly, this effect is particularly
strong when the question refers to a rational agents action.
We usually do not ask about a rational agents perspective or
action unless it is unclear what the agent should do or when
the agent has a deviant perspective. As this is not obviously the
case in the TB question it implicates an alternative hidden mental
perspective; trying to figure out what this alternative perspective
may be, children venture the guess that the agent might go to
the wrong location.

At the same time, the present study leaves open many
fundamental questions. First, why exactly is there this sharp
difference in the performance of a test question about the
belief and action of an agent on the one hand, and the
structurally corresponding non-mental representation of an
external sign on the other hand? Do we make different kinds
of rationality assumptions vis-a-vis the original intentionality
of rational agents and the derived intentionality of external
signs? In contrast to the intrinsic and original intentionality of
agents’ mental states, the intentionality of external signs derives
from the creators’ and users’ intentions that confer meaning to
them (Searle, 1983). These different kinds of intentionality of
mental and non-mental representations might come along with
diverging rationality assumptions, and these diverging rationality
assumptions may explain the diverging pattern of results in
the otherwise structurally analogous tasks. Needless to say that
currently this is not more than a speculation; but future studies
could and should test for this possibility empirically.

Second, if indeed children find trivial academic test questions
about a rational agent’s perspective and action confusing, how
general is this phenomenon? Here, and in previous research we
have shown it for action prediction and (true) belief ascription
(Oktay-Giir and Rakoczy, 2017). But would it hold in similar
ways, for the ascription of FBs and other types of mental states?
For example, is a trivial academic test question about a rational
agent’s desire pragmatically as confusing? Think of a scenario of
the following kind: “Kate has a terrible toothache, but her dentist
has the perfect drug for her that is free, has no side effects and
immediately makes the pain go away. What will Kate now want to
do?” Asking this question might be similarly confusing as asking
the test question in the TB task. What is the point of asking about

“The present findings from the TB task by themselves are not strictly incompatible
with alternative accounts that interpret older children’s failure in TB tasks as
an indication of lacking ToM competence (Fabricius et al., 2021). According
to such accounts, this pattern of results suggests that children do not use
metarepresentational belief ascription until much later, but rather operate with
a simple (so-called “perceptual access”) heuristic. But the results from previous
studies (Oktay-Giir and Rakoczy, 2017; Huemer et al., 2019; Study 3; Rakoczy
and Oktay-Giir, 2020; Studies 1 and 5) are strictly incompatible with competence
limitation accounts. Taken together, these previous findings and the present
results, in particular the relations found here between FB and FS tasks, thus
provide comprehensive evidence for pragmatic and against competence limitation
accounts.
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Kate’s desire in this situation in which it is completely obvious
what is good and to be done? It might make us wonder “Why
would someone ask me such obvious things?” and then lead us,
in an attempt to make sense of the question, to try out auxiliary
assumptions (“Well, perhaps she’s a masochist?”) It will be an
interesting question for future studies to find out whether similar
U-shaped curves, based on pragmatic confusion, can be found in
mental state ascription more generally.
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