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Identity: Key to Children’s
Understanding of Belief
Josef Perner,1,2 M. Christine Mauer,1 Monika Hildenbrand1

Is knowledge structured and acquired as independent facts and concepts, as parcels of
independent domains, or as domains that share conceptual abilities? For an answer, we looked at the
development of two concepts, belief and identity. These concepts are not part of the same domain, but
the application of both depends on the common ability to separate sense from reference. We show
that both capacities become functional between the ages of 3 and 5 years, which provides empirical
support for the contention that deep conceptual structures play an important role in cognitive
development.

There are fundamentally different ways of
how knowledge in our mind can be or-
ganized. It can be organized in indepen-

dent domains, which are thought to emerge as
specific adaptations designed to overcome per-
sistent problems in the environment such as
reasoning about objects, number, and other in-
tentional agents (folk psychology) often consid-
ered to bemodular. Alternatively, knowledgemay
be an accumulation of concepts and facts that
are not grouped in domains. As a third option,
knowledge may be structured in domains, which
are related by shared conceptual abilities. These
views influence how we think knowledge devel-
ops. Neither from a domain-neutral accumulation
of individual facts and concepts nor from domain-
specific modules can one expect a content-based
sequence of how knowledge in different do-
mains develops. Developmental patterns can on-
ly be explained by factors extraneous to the
content of the acquired knowledge, such as learn-
ing exposure or brain maturation or architec-
tural changes (for example, changes in memory
capacity).

These positions have shaped research in chil-
dren’s “theory of mind”—for instance, their un-
derstanding that agents’ actions are governed by
mental states such as belief and desire. Research
has focused on children’s mastery of the false
belief task, in which an agent does not witness
an object’s unexpected change of location and,
therefore, thinks the object is still in its original
location. Children are asked where the agent will

go to look for the object. At 3 years, they typ-
ically incorrectly predict that the agent will go to
where the object is currently located (1). One
popular developmental view (2) is based on ex-
posure history. It assumes that children understand
an agent’s desire before belief because desires
vary with each agent, whereas beliefs tend to con-
form to reality for most agents. Another wide-
spread view is that the core of a theory of mind is
innately specified and matures around 18 months
but depends on content extraneous factors (3) to
completely unfold. These factors, such as mem-
ory capacity and inhibitory control (4), do not
develop sufficiently until after age 3.

In contrast, an earlier view was that mastery
of the false belief task indexes a wider meta-
representational ability (5–7). Supportive evi-
dence came with false direction signs (8), which
children find as difficult to understand as false
beliefs (9–11). False direction signs pose the same
metarepresentational challenge as false beliefs
but are not mental states and hence not part of
themental domain. Problemswith direction signs
are shared by children with autism (9), who are
known to have problems with false-belief tasks
(3, 12). A commonality between thinking about
false beliefs and false signs has also been found
in neuroimaging studies (13).

Although this evidence speaks against theory
of mind being an isolated domain, one could
intuitively argue that knowledge of the same do-
main is involved. For example, direction signs
are what they are only because they are used
by agents with a mind. The direction sign that
wrongly shows the road to toy town off to the
left only does so because it is read by its users
in this way. Stronger evidence for cross-domain

dependency can be obtained by showing that
understanding of belief co-develops with the
very generic ability of gaining information from
identity statements: What could possibly be the
common domain of, for example, understanding
an erroneous belief and understanding that the
(green) key that opens the green box and the (yel-
low) key that opens the yellow box are the same
object? To understand the latter, it would not
help to concern oneself with the potential effects
of this information on other intentional agents—
in contrast to a false direction sign, in which
case such concerns might plausibly be helpful
or even needed.

In G. Frege’s analysis of identity statements
(14, 15), there is a deeper metarepresentational
commonality between understanding what peo-
ple believe and that two things are the same (iden-
tical). Both require the distinction between sense
and reference as constituents of meaning. In the
identity statement “the yellow key is the green
key,” the expressions “the yellow key” and “the
green key” refer to the same external entity (a
particular key). If the meaning of these expres-
sions were understood only in terms of reference,
then the identity statement would not be inform-
ative because it would reduce to “this particular
key is this particular key.” The statement only
makes sense if one is sensitive to the fact that
each constituent expression provides a different
mode of presentation (sense) of that particular
key towhich they both refer. A helpful alternative
way of dealing with this issue is the difference
between “discourse referent” (Frege’s sense) (16)
and “external referent” (Frege’s referent) (17).
When speaking of “the yellow key,” one creates
a discourse referent—a conversational hub shared
by participants for organizing information about
that yellow key. A different discourse referent is
created with the mention of “ the green key.”
The identity statement “The green key is the
yellow key” informs that the two discourse refer-
ents have the same external referent.

The same sensitivity to the sense-reference
distinction is needed for understanding belief.
For instance, children understand that when Laura
wants her book, she will naturally go to the lo-
cation of the book. However, when she mistak-
enly thinks that the book is still in the yellow box,
then children have to also understand that “the
location of the book” is anchored to a different
external referent for Laura (the yellow box) than
for themselves (the green box) and that because

1Department of Psychology, University of Salzburg, Salzburg
A-5020, Austria. 2Centre for Neurocognitive Research, Uni-
versity of Salzburg, Salzburg A-5020, Austria.
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of that, she will go to the yellow rather than the
green box.

In our first study, we assessed the age at
which children (n = 41 children, 3 to 5 years old)
can profit from identity information and whether
this ability develops in step with their under-
standing of false belief. The test for understanding
identity started with a familiarization with keys

and locked boxes. The actual test contrasted an
identity condition with a dual-function control
condition in counterbalanced order and random
assignment of different cover stories (18).

One of the stories was about helping Max
the zoo keeper find the right keys for the animal
cages and the food storage from a dish of un-
marked keys (Fig. 1). In the identity condition,

a key that opened the green snake’s cage was
picked from the dish. Consequently, the key was
marked with a green marker on one side and put
back into the dish. Then another key was selected
(seemingly a new one, but it was actually the
same with its yet-unmarked side up). It opened
the yellow lion’s cage and was, therefore, marked
with a yellow sticker. As the investigator was
about to put back the key, she pretended to notice
something surprising, namely that the key with
the yellow marker also had the green marker on
its other side. She gave the key to the child to
inspect and reinforced the discovery with the
words: “Look: The yellow key is the same as
the green key.” Then, the key was put with its
green side up in front of the child who was then
asked (Q1) whether this (green) key opens the
(yellow) lion’s cage [yes], (Q2) whether it opens
the food storage [no], and (3) whether it opens the
(green) snake’s cage [yes].

The first of these questions tested whether
children had understood that the key with the
green marker—being the same as the one with
the yellow marker for the lion’s cage—must also
open the lion’s cage. The second question made
sure that the children realized that this key does
not open just any lock, and the third tested their
memory that the keywith the greenmarker opens
the cage of the (green) snake.

It is important to check whether children
might have problems answering these questions
not because of the identity relation involved but
simply because they have difficulty understand-
ing that a single key can openmore than one cage
and, in particular, that the key with the green mark-
er can open the (yellow) lion’s cage. Hence, in
the dual-function control condition the investi-
gator picked a key from the dish. It opened the
snake’s cage and was, therefore, marked with the
green marker on one side. Then instead of being
returned to the dish, the investigator tried the key
also successfully on the lion’s cage, and a yellow
marker was put on its other side. The rest was
exactly the same as in the identity condition.

Children were also given a false belief test at
the end. Laura puts her book into the green box
and leaves. Brother Tom enters, moves the book
from the green to the yellow box, and leaves.
Laura returns for her book, and children are
asked to predict where Laura will look for her
book (prediction question). Then, they are shown
that Laura goes to the empty green box, and
children are asked to explain [explanation ques-
tion (18)]. Children who made a correct predic-
tion (green box) and gave a sensible explanation
were scored as correct.

The data show that children had a specific
problem with the identity condition, which was
passed by considerably fewer children than was
the dual-function control (binomial test, P < 0.001).
There was a significant improvement with age
in the identity condition (Fisher’s exact test, P =
0.004) as well as on the false belief test. The
number of children passing each of these two
tests closely matched, as shown in Fig. 2A. Suc-

Fig. 1. Sequence of events in the identity and dual-function condition of study 1. (Step 1, both
conditions) An unmarked key is picked from the dish and tried unsuccessfully on the food storage box.
The key opens the snake’s cage and is marked with a green marker. (Step 2, identity condition only) The
key is returned to the dish. A seemingly new key is picked from the dish (it is the same key as before,
but only the unmarked side is visible). (Dual-function condition only) The key is flipped over so that
the unmarked side is visible. (Step 3, both conditions) The key is checked against the lion’s cage,
opens the cage, and is marked with a yellow marker. (Step 4, identity condition only) The investigator
discovers the green sticker on other side and lets the child investigate the key, pointing out identity to
the child. (Dual-function condition only) The key is flipped over so that the side with the green sticker is
up. (Step 5, both conditions) Three questions are asked while the side of the key with the green sticker
is up: “Does the key open the lion’s cage?” “Does the key open the food box?” and “Does the key open
the snake’s cage?”
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cess in the identity condition and on the false
belief test correlated substantially [Pearson’s
correlation coefficient (r) = 0.57] (Table 1). This
relationship stayed significant even when the
children’s age was partialed out (r = 0.39; logistic
regression, P = 0.026).

We have shown that 3-year-old children, who
have little problem understanding that a key
that opens the snake’s cage also opens the lion’s
cage (dual function), have severe problems un-
derstanding the identity relation that the key that
opens the snake’s cage is the same as the key that
opens the lion’s cage. The ability to understand
this identity relationship develops as children be-
come able to understand false belief.

Study 2 was designed to test the stability of
this finding by using a different technique for
assessing children’s understanding of identity.
This made it possible to control for potentially
problematic features in the key experiment in
which children (and the experimenter in the child’s
perception) were under the mistaken impression
that the yellow key is a different key from the
green key. The discovery that these keys were
the same led child and experimenter to revise their
false belief. In the new task, no such belief re-
vision occurred, which excluded involvement of
false belief as a reason for the correlation with
the belief task. Another potential problem in the
first study was the need to inhibit the temptation
to color match (green key for green, not for yel-
low cage) when children had to say that the key
with its green marker visible opened the yellow
cage. We could show in the dual-function control
task that this inhibition was not a serious prob-
lem. Nevertheless, this time we excluded any
need for inhibition.

Seventy-eight children from 3 to 6 years old
were given two false belief tasks of the kind used
in experiment 1, a verbal intelligence test [Kaufman
Assessment Battery for Children (KABC)], and
four lost-and-found stories. Two of these stories
measured understanding of identity, and two were
controls. Four different scenarios were used (fire
station, bakery, police station, and hospital) and
randomly assigned to conditions for each child.

For all lost-and-found stories (for example,
firefighter), the scene consisted of a building
(fire station) and an animal sitting in front of it
(dog). In the identity condition, a plainclothes
person described as “the firefighter” entered the
scene and disappeared inside the building. Then
a boy, Peter, appeared on the scene with a bag he
had found. The dog told him that the bag be-
longed to Mr. Müller, who was inside the build-
ing, and “Mr. Müller is the firefighter” (identity
statement). Peter rang the bell, the door opened,
and he saw two people in plain clothes: the fire-
fighter and another person. Children were asked
“Whose bag is it?” and had to point to one of
the two.

Children’s ability to answer this question cor-
rectly was compared with their answers to the
very same question in two control conditions. The
memory control condition was exactly the same,

except that the found bag was identified as be-
longing to the firefighter. This was to ensure that
at the time of the test, children still remembered
who the firefighter was.

In the attribution condition (contrast with iden-
tity condition is shown in Fig. 3), the story started
with Peter finding Mr. Müller’s bag. When he
asked the dog whether Mr. Müller was inside
the building, he was told, “Yes he is. Mr. Müller
is a firefighter.” When the door to the building
opened, Peter saw two men, one dressed as a
firefighter and another in plain clothes: “Whose
bag is it?” This condition was to test that chil-
dren can determine the correct external entity (one
of the people in the doorway) for the discourse
entity Mr. Müller when the critical information
“Mr. Müller is a firefighter” provides attributive
information, which can be used to identify direct-
ly the person by his (visible) attributes of being
a firefighter, in contrast to the identity condition,
in which the critical information expresses iden-

tity between one discourse person (Mr. Müller)
and another (the firefighter): “Mr. Müller is the
firefighter.”

The results show good (above 88% correct)
performance in the memory as well as the attri-
bution control condition. In fact, 86% gave cor-
rect answers in both conditions as opposed to
only 50% in the two identity conditions. This
difference was considerably larger for the youn-
ger than for the older children (Fig. 2B). The
difference between passing control and identi-
ty conditions diminished significantly with age
[linear-by-linear c2(1) = 6.51, P = 0.011]. Chil-
dren’s ability to make correct predictions in both
false belief tasks was somewhat lower (37%)
but not significantly so (McNemar’s test, P =
0.077).

Using the most sensitive measure for indi-
vidual differences, we correlated children’s num-
ber of correct answers on the identity questions
(0, 1, 2) with their number of correct predictions

Fig. 2. Mean proportion of children passing each test. Error bars indicate the SE in each age group. (A)
Children passed the identity test and the dual-function test, respectively, if they answered all three test
questions: whether the key (with the green marker visible) opens the (i) lion cage, (ii) food box, and (iii)
snake cage. Children passed the false belief test if they made a correct prediction and provided a
sensible explanation of why Laura went to the empty box in search of her book. (B) Children passed the
control tasks if they gave correct answers to “Who does the bag belong to?” in the memory and the
attribution control condition. Children passed the identity test if they gave correct answers to this
question in both identity conditions. They passed the false belief test if they made correct predictions in
both tasks.

Table 1. Raw and partial correlations. [.nn]variable, partial correlation after the variable has been
accounted for. vIQ, verbal intelligence as assessed by the vocabulary subtest of the KABC. Dashes
indicate not applicable.

Study 1 (n = 41 children)† Study 2 (n = 78 children)‡

Identity False belief Identity False belief
Age 0.51** 0.59** 0.45*** 0.57***
KABC — — 0.52*** 0.69***
Identity — 0.57** — 0.68***
False belief [0.39]*age — [0.50]***age + vIQ —

*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed). ***Correlation is
significant at the 0.001 level (2-tailed). †Levels of significance were determined by means of logistic regression. ‡Levels of
significance were determined by means of t test.
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and correct explanations on the two false belief
tasks (range from 0 to 4). The results (Table 1,
right) show in addition to study 1 that the partial
correlation between false belief and identity un-
derstanding remains highly significant even after
taking age and verbal intelligence (KABC) into
account. This shows that the developmental re-
lationship between understanding identity and
false belief cannot be reduced to general facility
with language. It is more specific.

This conclusion only holds for children’s
ability to predict actions and explain them as as-
sessed by the traditional false belief test. Clements
and Perner (19–21) have shown that at 3 years,
the location where children predict that someone
will reappear in search of an object dissociates
from the location, where they expect the person
to reappear (measured by their eye gaze). Such
expectation may occur very early in life (22, 23),
whereas correct prediction can only be demon-
strated well after the age of 3 years (24). It re-
mains an open question whether infants’ early

expectations are based on the same as or a dif-
ferent kind of understanding [for example, be-
havior rules (25, 26) or procedural knowledge
(27)] than the later developing ability to predict
and explain behavior.

The present data support the view that chil-
dren’s reasoned predictions about a person’s be-
havior based on a mistaken belief do not develop
within an isolated domain of understanding men-
tal states but develop in unisonwith other domains
that share needed conceptual abilities. Under-
standing belief relates specifically to understand-
ing identity statements. This relationship cannot
be reduced to the known relationship with gen-
eral linguistic competence (28) or inhibitory abil-
ities (29). Our contention is that the common
developmental factor is a conceptual sensitivity
to the sense-reference distinction.
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Fig. 3. Sequence of events in the identity and attribution condition of Study 2. (Step 1, both conditions)
The basic scene is introduced. (Step 2, identity condition only) A person appears, is identified as “the
firefighter,” and disappears inside the fire station. (Step 3, both conditions) A bag is found whose owner
is given as “Mr. Müller.” (Step 4, identity condition) Identity information is given that Mr. Müller is
identical with the person introduced earlier as “the firefighter.” (Attribution condition) Attributive
information is given that Mr. Müller is a firefighter. (Step 5, both conditions) Two potential candidates for
Mr. Müller are displayed. (Step 6, identity condition) The choice is between two plainclothes men, one of
which is the familiar person earlier identified as “the firefighter” (Mr. Müller). (Attribution condition) The
choice is between two unknown men, one of which is recognizably dressed as a firefighter (Mr. Müller).
(Test question, both conditions) The child has to indicate who the bag belongs to, that is, Mr. Müller the
firefighter. The additional memory control condition follows the identity condition, except for deviations
in steps 3 and 4. (Step 3) The owner of the bag is given as the already known “firefighter.” (Step 4) No
information is given or needed. [In the original German phrasing of the question, we used “Herr Müller
ist Feuerwehrmann” (approximately,“Mr. Müller is firefighter”), which brings out more clearly that an
attribution is made and not an identity stated.]
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