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Verbal-Behavioral Dissociations in Development

Jacqueline D. Woolley
The University of Texas at Austin

Verbal and behavioral measures of children’s knowledge are frequently dissociated. These situations represent a
largely untapped but important resource for furthering an understanding of human cognition. In this paper,
verbal —behavioral dissociations in children are discussed and analyzed, drawing from a wide range of do-
mains. The article explores what might lead to different responses in different modalities, and it is proposed that
children’s goals may be an important factor. It is concluded that a variety of factors are involved in producing
these dissociations, and that a richer picture of development will result from attention to these factors.

Developmental psychologists are faced with the
never-ending task of devising clever, age-appropriate,
and elegant measures of children’s understanding.
The methods used by developmental researchers fall
into two broad classes that are roughly correlated
with the ages of the children of interest. Because in-
fants lack the ability to verbalize their responses, re-
searchers who study them measure various aspects of
behavior, with the majority of studies using visual
fixation time as the dependent measure. However,
when participants are children who developed more
sophisticated language skills, researchers have the
option of probing knowledge and beliefs by asking
verbal questions and examining verbal responses.
This option is exercised by many, and is often con-
sidered to provide more easily interpretable infor-
mation about children’s concepts and beliefs. Thus, for
investigations focused on preschool children, a large
proportion of research involves a verbal presentation
of a problem and requires a verbal response, from a
simple yes/no judgment to explanations of a solu-
tion. Both verbal and behavioral measures are taken
by researchers to reflect the child’s understanding of
or beliefs about a concept. But are they both always
equally good measures of knowledge?

An important place to look to examine this ques-
tion is a situation in which results from verbal and
behavioral measures of knowledge or beliefs differ.
Studies revealing such dissociations between verbal
and behavioral responding exist, and are diverse in
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their content and varied in their findings. Import-
antly, these dissociations may provide insight into
both the nature of conceptual development and the
validity of verbal versus behavioral measures of
these concepts. In this paper, I will attempt to inte-
grate various developmental literatures to address
what verbal-behavioral dissociations can tell us
about development and about belief generally. Crit-
ical to this enterprise will be addressing whether the
verbal-behavioral dissociations found in this di-
verse set of experiments reflect the same underlying
phenomenon or whether they indicate different
phenomena. I will also discuss implications of these
findings for how developmental psychologists con-
duct research.

Dissociations between behavioral and verbal
measures have been observed in adults as well as in
children, and have received much empirical atten-
tion in the social psychological (e.g., Greenwald &
Banaji, 1995), cognitive (e.g., Nisbett & Wilson, 1977),
perceptive (e.g., Bridgeman, Peery, & Anand, 1997),
and neuropsychological (e.g., Siegal, Varley, & Want,
2001) literatures. This paper takes dissociations in
children as its focus for a number of reasons. One is
the tenet that understanding how knowledge de-
velops can provide important information on how
knowledge is represented. A fundamental aspect of
human cognition is the process by which new
knowledge becomes something that can be used
more and more flexibly (see, e.g., Karmiloff-Smith,
1992). Because many foundational concepts undergo
significant development in childhood, research with
children is particularly well suited to capturing dif-
ferent levels of knowledge and thus opportunities to
explore potential mechanisms of change. There is
also a methodological reason for focusing on chil-
dren. The majority of research with children employs
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primarily verbal measures of conceptual knowledge.
This reliance on verbal methods can result in in-
accurate or incomplete estimates of children’s com-
petence (see, e.g., Bloom & German, 2000). Providing
a rich picture of the nature of development may re-
quire the use of multiple methodological modalities.
To guide this enterprise, developmental researchers
must be able to make sense of those findings in
which information from different types of measures
diverges. Finally, there is a practical reason to focus
on research with children. The developmental lit-
erature in which dissociations have been observed is
large, and is growing. The diversity of findings in
this area calls for an in-depth and focused attempt at
resolution and synthesis.

Dissociations in Development

Dissociations between verbal and behavioral re-
sponses have been obtained in a wide range of do-
mains. Studies on children’s ability to make the
fantasy—reality distinction reveal mature respond-
ing when children are asked questions about fantasy,
yet their behavior appears to reveal fantastical beliefs
(Bouldin & Pratt, 2001; Harris, Brown, Marriot,
Whittall, & Harmer, 1991; Johnson & Harris, 1994;
Subbotsky, 1993). Other work similarly reveals more
mature responding in verbalizations. For example,
children can report a new rule they have been taught
for sorting cards (e.g., put the ones of the same color
together) but will proceed to sort the cards according
to an old rule that they were taught in a previous
game (e.g., put the ones of the same shape together;
see, e.g., Zelazo & Frye, 1998; Zelazo, Frye, & Rapus,
1996; Zelazo, Miiller, Frye, & Marcovitch, 2003).
Studies like these suggest that verbal measures may
be better than behavioral measures at capturing
nascent knowledge.

Yet there are also studies in which more mature
responding appears first in behavior. Work by
Goldin-Meadow and colleagues (see, e.g., Alibali &
Goldin-Meadow, 1993; Goldin-Meadow, Alibali, &
Church, 1993; Perry, Church, & Goldin-Meadow,
1988) on children’s understanding of mathematical
equivalence and conservation shows that, when ex-
plaining solutions to a problem, children’s gestures
reveal more sophisticated knowledge than do their
verbal explanations. Similarly, work on children’s
understanding of false belief shows that, despite
verbally erring in reporting where someone with a
false belief will look for something, children’s eye
gaze indicates knowledge of the correct location
(Clements & Perner, 1994). These studies suggest
that new knowledge may appear first in behavior.

Thus, although all these findings have in common
that verbal and behavioral responses are dissociated,
they differ in terms of which modality reveals more
advanced knowledge. To try to achieve some reso-
lution and to better understand the roles of each
modality, I begin by focusing on one content domain
in which more advanced knowledge is revealed in
the verbal modality and one in which it is revealed in
the behavioral modality. I will briefly and uncritic-
ally describe these two literatures and then return to
them more critically, integrating them with other
related findings. I will then attempt to generate a
model that can be applied more generally to the
broader set of findings, and potentially to other areas
within developmental psychology as well.

Fantasy— Reality Distinction and Magical Thinking

A number of studies of children’s magical and
fantastical beliefs (Bouldin & Pratt, 2001; Harris et
al., 1991; Johnson & Harris, 1994; Subbotsky, 1993)
have revealed more mature knowledge in verbal-
izations than in behavior. In Harris et al. (1991, Ex-
periment 4), 4- to 6-year-old children looked into an
empty box and pretended that either a monster or a
rabbit was inside. Then, in response to a question
about the contents of the box, they stated that the box
was empty, reflecting, presumably, their knowledge
that pretense cannot create reality. However, at that
point the experimenter made up an excuse to leave
the room. When left alone with the box, these same
children engaged in behavior that suggested that
they believed that a monster (or rabbit) was really in
the box. For example, they left their chairs and en-
gaged in exploratory behavior toward the box. It
appears from this work that, although children say
that imagined creatures are not real, this knowledge
may not fully govern their actions.

Research by Subbotsky (1993, 1994) reveals a
similar pattern of results. In one of his studies, an
experimenter told 4- to 6-year-old children about a
girl who had a magic box that transformed pictures
into real things. Children were asked whether they
believed that such a box existed and would really be
able to accomplish such a transformation. They re-
sponded negatively. Then, the experimenter pro-
duced a box and claimed that it was the same kind
the girl had in the story. As in Harris et al., the ex-
perimenter left the room and observed the children’s
behavior. Subbotsky found that most of the 4- and 5-
year-olds, and some of the 6-year-olds, engaged in
myriad behaviors indicating belief in the magical



properties of the box. They placed pictures in the
box, waved their hands over it, uttered magic words,
and looked truly disappointed when it didn’t work.
Subbotsky’s (1993) interpretation of these findings is
that children have two ways of thinking about magic
that are expressed in the different modalities. The
more mature view is expressed in their verbal re-
sponses to the experimenter whereas the apparently
more primitive view (although Subbotsky would not
term it such) is expressed in their solitary behavior.

Subbotsky (2001) argues that, although much re-
search supports the view that magical thinking de-
clines with age, when behavior is examined in
addition to verbal reports, magical beliefs are often
revealed. In Study 1, he presented 6- and 9-year-old
children with a specially constructed box that ap-
peared to make objects disappear or transform into
other objects. In the scientific conditions, the box was
connected to what appeared to be a physical device
with an on—off switch. In the magical conditions, the
experimenter announced that she would put a spell
on the box and whispered some magic words. An
attractive postage stamp was given to children as a
present. On “verbal” trials participants were asked
to state whether they thought that the box would
actually transform the stamp. On “nonverbal” trials
children were asked if they would willingly let the
experimenter place the stamp in the box and press
the switch. On the verbal trials, 9-year-olds re-
sponded similarly in both conditions, with the ma-
jority endorsing the efficacy of the event. However
on the nonverbal trials, children more often refused
to let the experimenter put the stamp in the box in
the magical condition than in the scientific condition.
In Studies 2 and 3, Subbotsky used a similar pro-
cedure with adults and found that skepticism to-
ward magic was more apparent in verbal judgments
than in behavior.

According to Subbotsky (1993), verbal judgments
start out based on magic, but gradually come to be
replaced by more scientific ways of thinking, re-
flecting the knowledge children acquire from their
culture. He proposes that, as children get older, they
become aware that, when reporting their beliefs
verbally, especially to adults, a more mature world-
view is valued. When they are left alone, their fan-
tastical or magical beliefs manifest themselves,
because they are free of these societal expectations.
Yet magical thinking remains a part of an individual’s
cognitive repertoire and appears in behavior when an
appropriate facilitative stimulus is encountered.

Bouldin and Pratt (2001) also used both verbal
and behavioral measures to address children’s abil-
ity to differentiate fantasy and reality. Four- to
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7-year-old children were brought into a room con-
taining a small tent. While in the room children were
asked to help the experimenter write a story about “a
monster that lives in a cave, a bit like that tent over
there” (p. 104). Then, a few minutes later a silhouette
of a monster was projected onto the tent. Children’s
verbal and behavioral responses to the silhouette
were recorded. Results revealed that, for a significant
number of children, whereas verbal responses indi-
cated skepticism about the monster’s existence, be-
havioral responses suggested that children believed
that the monster had materialized in the tent. That is,
these children responded physically when the sil-
houette was projected, and either looked intermit-
tently at the tent during the experimental session or
refused to enter it. Bouldin and Pratt interpret their
findings as providing support for Subbotsky’s theory
that different sets of beliefs are reflected in verbal
and nonverbal responses.

Conservation and Mathematical Equivalence

Goldin-Meadow and colleagues (see Goldin-
Meadow et al., 1993 for a review of this literature)
have identified dissociations between children’s
knowledge as expressed in verbal explanations of
their solutions and the gestures that accompany
these explanations. Church and Goldin-Meadow
(1986) found that children who failed traditional Pi-
agetian conservation tasks often showed awareness
of the principles of conservation in their gestures. For
example, a child who gives the traditional noncon-
server response that one container has more water
might indicate verbally that she is unaware of the
fact that the two containers differ in width. She
might, for example, explain her decision by referring
to the height of the containers alone. However, in her
gestures, she might indicate, by cupping her hands
in different ways, her awareness that one of the
containers is wider than the other.

Perry et al. (1988) found similar dissociations in
children’s understanding of mathematical equiva-
lence. Their research showed that, when asked to
solve mathematical equivalence problems, such as
3+5+2=8+___, children offered a range of answers,
including the incorrect answer of 18. Strikingly, these
researchers observed many children who, when
asked to explain their solutions, verbalized the in-
correct strategy, in this case of adding all the numbers
together, and yet displayed evidence of the correct
strategy in the gestures that accompanied their ex-
planations. For example, while explaining that they
added all the numbers together, children cupped
their hands under the 3+5 and then pointed to the 8.
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The authors interpreted this behavior as indicating
that children were aware, on some level, that the way
to solve the problem was to first note the equivalence
between the 3+5 and the 8. This knowledge was only
apparent in the gestural modality. Carlson, Wong,
Lemke, and Cosser (2005) also find gesture—speech
dissociations in children’s understanding of false
belief. Here, children performed better on a task in
which they conveyed their answers gesturally than
on the standard verbal false belief task.

Goldin-Meadow and colleagues have argued that
verbal-behavioral dissociations in mathematical
reasoning and the other concepts they have studied
are evidence of transitional knowledge. Following
from this, they proposed that children who dis-
played mismatches between verbal and gestural re-
sponses would be most receptive to new knowledge.
Subsequent work confirmed this prediction (Church
& Goldin-Meadow, 1986; Goldin-Meadow et al.,
1993; Perry et al., 1988). Their research also shows
that children who skip the mismatching state in their
apparent mastery of the equivalence concept per-
form less well on tests of the concept (Alibali &
Goldin-Meadow, 1993).

A related way of explaining the dissociation be-
tween gestural and verbal responses as observed in
this research is that they reflect implicit—explicit
knowledge representations—with implicit proced-
ures (first appearing in behavior) eventually being
“re-described” into consciously accessible know-
ledge (accessible to verbalizations). According to
Karmiloff-Smith (1992), children learn to perform
particular tasks before they can understand and talk
about what they are doing. With development, im-
plicit knowledge is gradually redescribed and be-
comes more available to all parts of the cognitive
system, including the verbal, at which point the
knowledge is considered explicit. Importantly Kar-
miloff-Smith’s (1992) representational redescription
model involves not just an implicit-to-explicit
knowledge shift but a series of intermediate steps in
which knowledge gradually becomes accessible to
conscious awareness (see also Pine & Messer, 2003,
for an empirical investigation of these steps). This
explains how children can perform successfully
without a conscious understanding of how they ar-
rived at the correct answer. Full understanding is
proposed to have developed when children are also
able to talk about what they know.

Garber, Alibali, and Goldin-Meadow (1998) argue,
however, that children’s gestures do not reflect fully
implicit knowledge. Rather they view gestures as
representing “a middle point along a continuum of
knowledge states that ranges from the fully implicit

and embedded in problem-solving procedures, to
the fully explicit and accessible to verbal report”
(p. 82). They presented children with mathematical
equivalence problems and recorded their verbal and
gestural explanations. They then presented children
with a range of possible solutions to the problems
and asked them to rate them. They found that chil-
dren rated solutions that they had conveyed in their
own gestures higher than solutions that they had not
generated. Thus, the information reflected in ges-
tures is accessible to children and can be used. Yet it
is not fully explicit either, as reflected in the fact that
the information in gesture does not seem to be ac-
cessible to verbal report. The developmental process
involves transforming and reencoding the know-
ledge into a format that is also accessible to speech.

Summarizing, the studies reviewed on fantastical
and magical beliefs reveal mature knowledge in ver-
bal responses and less mature ways of thinking in
behavior, whereas work on mathematical equivalence
shows more mature responses in behavior than in
verbalizations. The theoretical explanations of these
two types of verbal-behavioral dissociations suggest
very different mechanisms. Work on fantasy —reality
differentiation suggests that children possess two
contradictory belief systems, each equally available to
conscious awareness. Subbotsky (1993) proposes that
different modalities pull for expression of different
belief systems. Research on mathematical equivalence
and conservation suggests that, instead, one of those
knowledge sets is implicit and not available to con-
scious awareness. Nonverbal responses appear to
allow the expression of nascent knowledge. The
theoretical accounts have in common that they both
assign special roles to each modality. But are there
really specific roles for these two modalities?

Is Modality Critical?

Although these studies are from very different con-
tent domains, verbal-behavioral dissociations are
common to them all. In an attempt to explore whe-
ther these phenomena also share a common mech-
anism, in the next two sections I explore the roles
played by a variety of factors, including context, task
difficulty, uncertainty, and children’s goals. I suggest
that these often covary with modality and may be at
least partly responsible for the different levels of
response in the different tasks.

Context

As a whole, research on children’s fantastical
thinking reveals advanced levels of understanding



when verbal measures are used and less advanced
understanding with behavioral measures (Bourchier
& Davis, 2002; Harris et al., 1991; Johnson & Harris,
1994; Subbotsky, 1993). The role of context is illu-
minated by considering a study by Woolley and
Phelps (1994), in which the opposite pattern was
observed. These researchers observed dissociations
between children’s verbal and behavioral responses
regarding their understanding of the power of im-
agination. They asked preschool-age children to im-
agine objects inside empty boxes, and then to report
whether they believed the objects to be inside. Then
an unfamiliar experimenter entered the room and
expressed a need for the object the child had im-
agined. Children were instructed to give the experi-
menter any of the boxes that they thought would help
her. Although many young children claimed verbally
that the objects they had imagined really existed in
the boxes, when asked by another person to hand her
any boxes that contained the object, very few children
complied. Here, children’s behavioral responses ap-
peared to reflect the more mature understanding that
imagination does not create reality.

Although Woolley and Phelps’s (1994) research
can be interpreted as evidence for the modality of the
response being critical, that the modality findings are
opposite to others in this domain suggests that other
factors may be more important. The authors propose
that children perceived the situation in which the
unfamiliar adult asked them for the object as a
practical situation that required a mature response. In
contrast, when children were simply asked about the
object in the context of an “imagination game,” they
felt free to entertain possibilities for which they may
have lacked complete confidence. Woolley and
Phelps also discuss how, in the verbal context, chil-
dren may have perceived little cost to entertaining
the belief that imagination could create reality and
potential benefit (i.e., finding the object in the box).
However, when another adult needed their help,
children perceived a cost of acting based on such
fantastical thoughts (i.e., doing something that would
be unhelpful to an adult). Thus, they argue, although
the more mature knowledge is present, certain con-
texts encourage or discourage its expression.

A closer look at Harris et al.’s (1991) studies sug-
gests a similar conclusion. Although children’s initial
verbal responses were that the imagined entities
were just pretend, when they were later asked to
explain their exploration of the boxes, many children
reported that they had in fact wondered whether
something might be in the boxes. Thus Harris et al.
state, “although it is tempting to argue that the
paradox turns on the difference between what chil-
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dren say and what they do ... it falls short of a full
explanation” (p. 120). Harris et al. instead explain
their findings in terms of availability theory. They
suggest that when children imagine an object, the
mental image is readily available to them. This then
increases its subjective likelihood, in other words,
how likely the child is to think the object or entity
really exists, causing children to consider the possi-
bility that there might really be a creature in the box.
This view is also not inconsistent with Subbotsky’s
(1993, 1994) position, in that the nature of verbal
questioning itself could be argued to create a certain
context in which more mature knowledge is acti-
vated. Thus, at least with regard to this body of
work, it may be the context in which the response is
requested, and not the modality, that is critical.

Task Difficulty

However, context differences cannot account for
dissociations in work on mathematical equivalence
and conservation, as both responses are given sim-
ultaneously. Here, three aspects of task difficulty
may be important in understanding the role of mo-
dality. One is cognitive load. Regarding the work on
mathematical equivalence and conservation, Goldin-
Meadow and colleagues argue that the modality is a
critical aspect of the dissociations they observe; they
suggest that the spatial nature of the problem lends
itself more easily to gestures than the more linear
language modality (see also Carlson et al., 2005).
According to Goldin-Meadow (1997), because “ges-
tures are mimetic and analog rather than discrete,”
gesture allows the learner to represent ideas that
“lend themselves to these formats and are not yet
developed enough to be encoded in speech” (p. 142).
Church (1999) similarly argues that whereas the
gestural mode uses a “spatial-holistic” system, the
verbal modality uses a linguistic system, and that
different representations are distributed over the
different modalities. Church (1999) suggests that
entertaining multiple representations taxes cognitive
load, and children may reduce this load by “exter-
nalizing” one of their representations, for example,
by expressing it gesturally. This is not necessarily
incompatible with a modality-neutral position. It is
possible that the nature of the problem may affect the
need to externalize one or the other representation.
One could argue that verbal tasks are more likely to
put children under a high load, which causes them to
fall back on an earlier level of understanding in their
verbalizations. Although it may be the case that
verbal tasks do this more often, it is possible to argue
that a behavioral task could also place a heavy load
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on children, were it constructed in the right way. In
that scenario, perhaps the verbal response would
index the more sophisticated knowledge.

A second aspect of task difficulty to consider is the
amount of planning involved in the response. Cle-
ments and Perner (1994) found that, when children’s
eye movements were observed during a traditional
false belief task, they looked to the correct location
but verbally responded with the incorrect location.
Clements and Perner took these findings to be evi-
dence of the same kind of dissociation as found in
the gesture—speech mismatch studies. However,
more recently, Garnham and Perner (2001) devised a
different behavioral measure to assess the possibility
of an implicit understanding of false belief. In this
task, a character put a toy in a box that was located at
the end of a slide. Then he went up some stairs that
led to a platform from which two slides could be
accessed. While he was gone, another character
surreptitiously moved the toy to a box near the
bottom of the other slide. In one condition, children
were asked verbally which slide the first character
would come down to get his toy, and in the other
they were asked to move a mat under one of the
slides so the character would have a soft landing.
The correct response was the slide that the character
thought (falsely) was the right one, not the one that
really was the right one. With this task, they found
that correct responding appeared earlier in chil-
dren’s spontaneous and immediate mat moving than
it normally does in their verbal responses, support-
ing the idea that there are unique roles of verbal and
behavioral responses. However, in a second study,
children were first asked where they planned to put
the mat. In this study, children’s prompted mat-
moving responses were similar to their verbal ones.
That is, early understanding was apparent in spon-
taneous mat moving but not in prompted mat
moving. This suggests that the important difference
might be whether the response is planned or spon-
taneous, rather than whether it is verbal or behav-
ioral, with early understanding showing up in
unplanned or spontaneous behaviors (e.g., eye gaze,
spontaneous gestures, spontaneous mat moving) but
not in planned behaviors (e.g., planned mat moving,
box exploration). One might predict that if children
in the mathematical equivalence studies were asked
explicitly to show with their gestures what they were
thinking, more planning might be involved, which
would lead to less evidence of early understanding
appearing in the gestures.

A third aspect of task difficulty is the level of
conflict in the questions that children are asked.
Munakata and Yerys (2001) argue that there is no

special relevance of the verbal-behavioral distinc-
tion. This study was in response to work by Zelazo
and colleagues (Frye, Zelazo, & Burack, 1998; Zelazo
& Frye, 1998; Zelazo et al., 1996, 2003), who show
that children will often verbally report a new rule for
playing a game (e.g., put the things with the same
shape together), but still play the game according to
an old rule (e.g., put the things with the same color
together). Zelazo and colleagues interpret these
patterns as evidence of a dissociation between
knowledge, as expressed verbally, and action. Mu-
nakata and Yerys (2001) presented 3-year-olds with a
card-sorting task similar to that used in Zelazo et al.
(1996). They argue that Zelazo et al.’s finding of a
verbal-behavioral dissociation reflects the behav-
ioral task being more difficult than the verbal
knowledge task. Specifically, the behavioral task
(e.g., children must shift from placing a blue truck
with blue things to placing the blue truck with
trucks) contained inherent conflict whereas the ver-
bal question (e.g., “Where do trucks go?”’) did not.
Thus, they modified the verbal knowledge task so
that it was equated for level of conflict with the be-
havioral task (e.g., “Where do blue trucks go?”).
Results showed that children responded similarly on
the verbal knowledge and the behavioral tasks.
Munakata and colleagues argue that different re-
sponses reflect gradations of knowledge—a weaker
representation may have allowed children to suc-
ceed on tasks in which there was no conflict, whereas
a stronger representation was needed to succeed
under conflicting, and hence more difficult, condi-
tions. Importantly, the modality is not important; a
strong representation of a rule may enable children
both to perform the correct behavior in response to a
task and to answer a difficult question about the task
(see also Munakata, 2001).

Uncertainty

The third issue to consider is the role of cognitive
uncertainty. It is conceivable that if one is uncertain
about something, different answers will appear in
different modalities (Acredolo & O’Connor, 1991).
Yet there is no clear reason to suppose that greater
certainty is tied to a particular modality. Acredolo
and O’Connor predict that uncertainties will mani-
fest themselves in behavior in specific ways, for
example, by attuning our perceptual systems to
information that could potentially resolve those in-
consistencies. This might explain the pattern ob-
tained by Clements and Perner (1994). Children’s eye
movements to particular locations might reflect un-
certain hypotheses about where the character would



go or look, whereas the verbal responses might
reflect certain judgments. Yet Clements and Perner
deny that uncertainty explains their data. They argue
that if this were the case, children would have also
looked toward the incorrect location at least half of
the time, which they did not. This explanation works
for the hypothetical case in which a child is perhaps
equally uncertain about both alternatives. However,
it seems possible that a child who is just beginning to
entertain the correct hypothesis might glance quickly
at the correct location before responding incorrectly
to the experimenter’s question.

Research by Ruffman, Garnham, Import, and
Connolly (2001) indicates that eye movements in
Clements and Perner’s (1994) tasks may not reflect
uncertain hypotheses. Using a similar false belief
task to that used by Clements and Perner, children
had to predict which slide a character would go
down. Eye movements were monitored. In addition,
along with their verbal response, children “bet”
counters next to what they thought was the correct
slide, and were told that they would receive a prize
for the highest number of counters. The expectation
was that if children’s eye movements reflected un-
certain hypotheses then they would at least bet some
counters on the location at which they looked. If,
alternatively, children lacked awareness of the cor-
rect location, no counters would be bet. Results were
that younger children who failed the verbal task did
not bet on the location that was indicated by their eye
movements, suggesting a lack of awareness of this
knowledge. They also conclude, however, that “the
transition to explicit knowledge is marked by strik-
ing lack of confidence” (p. 213) and that “children’s
awareness of false belief seems to coexist with lin-
gering uncertainty” (p. 218). Often children who
answered verbally with the correct location still bet a
significant number of counters on the incorrect lo-
cation. One caveat to bear in mind, however, is that
these interpretations rest upon the effectiveness of
the betting measure for indexing certainty. It will be
important to assess its validity and reliability in fu-
ture research.

In summary, a close examination of studies in
which verbal-behavioral dissociations are found
suggests that the following three factors may con-
tribute to verbal-behavioral dissociations: (1) Con-
text. Certain contexts activate certain types of
representations. A verbal (or behavioral) task that
encourages fantastical thinking will facilitate a fan-
tastical response whereas a verbal (or behavioral)
task that calls for practical reasoning will encourage
a more mature response. (2) Task difficulty. Three
facets of task difficulty were discussed. Verbal tasks
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that have been used in most of the studies reviewed
may place higher loads on children, resulting in
dissociations in which greater knowledge is revealed
in behavior. Additionally, responses that involve
planning may reveal less mature knowledge. Finally,
the difficulty of the questions used in the tasks may
be a critically important factor to consider in inter-
preting apparent dissociations. (3) Level of uncertainty
may also generate modality differences. It is hoped
that attention to the factors identified here can help
address whether there indeed is a unique role for
each of these modalities in cognitive development
and learning.

Role of Goals in Dissociations

The final factor I will consider is the role of children’s
goals. A focus on the goals children use to formulate
their responses may also help explain why behav-
ioral and verbal responses function differently in
these studies. Sophian (1997) discusses how poten-
tial mismatches between a child’s goals and those of
the experimenter have been used to explain differ-
ences between children’s supposed competence on a
task and their actual performance. She develops this
idea further by proposing that children’s goals with
regard to certain concepts change with age, and that
changing goals foster different kinds of learning at
different ages. Thus, children’s eventual mastery of a
difficult concept can be attributed, at least in part, to
forming new goals about the concept. Extending this
to the present topic, there are important differences
across the studies reviewed in what can be consid-
ered the goal of the two types of response. In what
follows, I suggest that, in certain studies, the verbal
response is goal driven whereas the behavioral re-
sponse may not be. I also propose that in other
studies, although both the verbal and behavioral
responses appear to be goal driven, they may be
driven by different goals. In both of these situations,
the possibility of two different responses (i.e., a
verbal —behavioral dissociation) is high, even if there
appears to be only one experimental question.

In work on mathematical equivalence and con-
servation, the verbal response is an explanation of a
solution to a problem. The goal of children’s verbal
response is to convey knowledge about their thought
processes to the experimenter. The behavioral re-
sponse is an involuntary accompaniment to the
verbal explanation. In Clements and Perner’s (1994)
false belief studies, the goal of the verbal response is
also to convey knowledge. As with the mathematical
equivalence studies, the behavioral response is
automatic and unintentional. In both sets of studies,
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verbalizations lag behind behavior, presumably
because making the underlying concept or thought
process accessible to conscious awareness requires
an additional step. This view predicts that, were one
to change the goal of the verbal response, a higher
level of knowledge might be revealed. For example,
if children were asked to talk aloud to themselves
while they solved mathematical equivalence prob-
lems, the goal of the verbal response would no
longer be to convey knowledge to another person.
This way, the requirement of making knowledge
accessible to someone else, which presumably re-
quires some attention, would be eliminated. This
freeing up of attention might result in the child’s
verbalizations revealing a more sophisticated level of
knowledge.

In the two sets of studies just discussed, it appears
that behavioral responses primarily capture know-
ledge that is inaccessible to awareness, and thus not
consciously motivated by a particular goal. Yet more
mature knowledge also appears in behavior when
both the behavioral and the verbal responses are goal
directed. In both Woolley and Phelps’s (1994) study
of children’s understanding of imagination, and
Garnham and Perner’s (2001) study of false belief
understanding, more mature knowledge was simi-
larly expressed in behavior. Yet although the goal of
the verbal response was to convey knowledge, the
behavioral response in these studies was intentional.
Despite the very different content domains and
methods of these two sets of studies, it seems
plausible to conclude that, in both cases, children’s
behavioral goal was to help someone. Focusing on
this goal may have activated a more sophisticated
level of knowledge than was apparent in children’s
verbal reports. As with the first set of studies, con-
veying knowledge to an experimenter may require
resources that may not be necessary in performing
an action like moving a mat or handing someone a
box. Alternatively, perhaps there is an emotional
component to helping someone that facilitates access
to this knowledge.

Additional insight into the role of children’s goals
comes from studies in which the more sophisticated
answer appears in verbalizations. In Harris et al.’s
(1991) imagination tasks, children are clear in their
initial verbal response that imagination does not
create reality. The same is true in Subbotsky’s (1993)
studies of beliefs in magical processes. Here, as with
the false belief studies and the gesture—speech mis-
match studies, the goal of the verbal response is to
convey knowledge to the experimenter. But what is
the goal of children’s behavior, which appears to
indicate that they believe that imagination does in-

deed create reality or that magic boxes really work?
Unlike in mathematical equivalence studies, their
behavior is not an involuntary accompaniment to the
verbal response. Like in Woolley and Phelps’s (1994)
research, it is an intentional planned action. Because
of this, one must also consider what other goals,
aside from conveying knowledge, might guide chil-
dren’s responses. Children’s goals might be to gather
new knowledge or to test a tentative hypothesis.
Either of these could result in behavior that reveals
different levels of knowledge and/or beliefs than
that revealed through verbal questioning.

One must also consider why the goal of conveying
knowledge to another would interfere with accessing
knowledge in one situation (e.g., as in the math-
ematical equivalence studies) but produce more
mature responses in another (e.g., as in studies of
magical beliefs). This is likely to be a function of the
domain of study, and the type of knowledge being
probed. For example, Alibali and Goldin-Meadow
discuss gesture—speech mismatches found in work
by Goodman, Church, and Shonert (1991, cited in
Alibali & Goldin-Meadow, 1993) on children’s moral
reasoning. They suggest that because moral reason-
ing is more socially and culturally bound than is
mathematical equivalence, advanced reasoning may
appear in speech before it appears in gesture. Sub-
botsky (1993) makes a similar argument in explain-
ing verbal-behavioral dissociations in magical
beliefs. He suggests that children are aware of the
scientific worldview possessed by most adults, and
recognize that, when discussing such matters, this
worldview is valued over a magical one. Yet when
left to their own devices, children feel freed of these
expectations and behave in accord with a more
magical view of the world.

Another key difference between the studies on
imagination and magic and the mathematical
equivalence studies concerns the effects of emotion
on children’s goals. In Harris et al.’s (1991) studies,
children may have been motivated by curiosity to
explore the boxes. Children may have been excited
about the possibility of finding a cute rabbit that they
could play with. In Subbotsky’s studies, children
may have been excited about the possibilities that the
magic box potentially offered. In both of these sets of
studies, a simple desire to continue a fun experience
may have motivated actions. One must give serious
consideration thus to the possibility that the behav-
ioral responses in these tasks may have been mo-
tivated by an emotional reaction rather than, or
possibility in addition to, the child’s belief. As Harris
(2000) discusses, when children are in a fictional
situation, their standard response will be to engage



with the material as if it were real. Because of this,
various emotions will be generated, such as curiosity
and fear. These emotions lead to certain behaviors,
such as exploration and avoidance. That children
engage in such behaviors, Harris argues, does not
indicate that they cannot tell that the situation is
fictional. They can tell, but this information is not
necessarily fed back into the appraisal system. The
ability to integrate knowledge of reality status into
the appraisal system develops with age, but can be
disrupted even in adults, such as when one has an
emotional reaction to a scary movie. Thus, when
behavioral responses appear to reflect less mature
ways of thinking, one must consider the potential
role played by emotion. Fear may redirect a child’s
attention away from conveying knowledge and to-
ward self-protection; excitement may redirect atten-
tion from conveying knowledge to continuing a fun
pretend game. Thus, in these situations, behavior
may be driven by emotion, whereas knowledge or
belief may motivate the verbal response.

Tasks requiring verbal versus behavioral responses
may also differ in terms of how they direct children to
the experimenter’s intended goal. Research by Byrd,
van der Veen, McNamara, and Berg (2004) on chil-
dren’s planning indicates that differences in social
context may result in dissociations between verbal
and behavioral responses. Researchers administered
a computerized version of the Tower of Hanoi task to
3- to 5-year-old children. In the “manual” condition,
to make their moves, children touched a ball on the
computer screen and dragged it, with their finger, to
the desired location. In the “spoken” condition chil-
dren simply told the experimenter what move they
wanted to make. Children performed better on the
verbal task. The authors suggest that asking the
children to tell the experimenter how they wanted to
move may have changed the “social-instructional
context of the task,” making it more like an educa-
tional interaction and thus encouraging children to
focus on the goal (p. 444). In contrast, they speculate,
when children made the move themselves, it may
have seemed more to them like a solitary play situ-
ation, freeing them to explore the task rather than to
focus on the goal. This pattern seems quite similar to
that observed in the Harris et al. (2001) and Sub-
botsky (1993, 1994) studies.

Thus a critical factor in making sense of these
findings may be whether the verbal and behavioral
responses are being produced with the same goal. In
some cases, behavioral responses may not be mo-
tivated by wanting to arrive at or convey the correct
answer. Performance on these tasks may instead tell
us more about what children want or what they feel.
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If the goal is other than to convey knowledge, it is
less certain that the two measures reflect different
levels of knowledge of a concept. Instead, these
dissociations may reflect two different processes. As
Harris (2000) proposes, one might reflect children’s
conceptual knowledge and the other an appraisal of
emotional implications. In other cases, though, a
child’s focus on a different goal (e.g., helping some-
one) may actually facilitate access to knowledge.
Identifying how children’s goals are related to their
responses is an important task for future research.

In summary, although it appears at initial in-
spection that modality is critical, patterns are in-
consistent. Sometimes more mature knowledge
appears in speech and at other times in behavior.
Thus, other factors may be important to take into
consideration in explaining and understanding ver-
bal-behavioral dissociations. The goals children
form in an experimental session may play a role in
the types of answers they generate. A number of
factors, including context and emotion, appear to
affect the goals children formulate in response to
various tasks. Even after children have formulated
goals and interpreted the problem accordingly, other
factors may affect how their knowledge or beliefs are
expressed and, specifically, whether different mea-
sures reveal different types or levels of understand-
ing. Certainty and task difficulty may contribute to
dissociations. When the behavioral response is gen-
erated as an unconscious accompaniment to a verbal
response, as in the mathematical equivalence, con-
servation, and eye fixation false belief studies, it may
be more likely that the modality is indeed critical,
with implicit knowledge appearing in behavior.
However, there are also alternative explanations for
these dissociations. Dienes and Perner (1999) suggest
that the looking time results in Clements and Perner
(1994), for example, may not really index an implicit
understanding of belief, but rather expectations
children have based on behavioral regularities.
Children may have looked to the correct location not
because they possessed implicit knowledge about
belief, but because they knew that people usually go
where they left things. When both responses are
conscious and planned, verbal and behavioral re-
sponses may differ, but these differences may not be
tied to modality but rather to children’s goals and to
factors that affect children’s goals.

The Nature of Knowledge: Transitional Knowledge
Versus Contradictory Beliefs

This review raises the issue of whether it makes
sense to try to determine the precise age at which a
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child knows something. Although many develop-
mental researchers do focus on issues of process and
mechanism in cognitive change (e.g., Alibali & Gol-
din-Meadow, 1993; Church & Goldin-Meadow, 1986;
Siegler, 1996; Thelen & Smith, 1994), as Karmiloff-
Smith (1992) states, “one only has to glance at the
developmental literature to notice that a sizable
number of researchers are absorbed in the ages at
which children reach cognitive milestones” (p. 27).
The research reviewed in this paper underscores the
fact that there are often multiple levels of knowledge
or multiple (and sometimes conflicting) beliefs
within a given child about a particular concept, and
that different measures may access different levels of
knowledge or different beliefs. But the concepts of
transitional knowledge and multiple belief systems
are themselves perplexing. Can a child really, at the
same time, both possess knowledge that the equal
sign indicates equivalence and think that it means to
add all the numbers? Can a child both understand
that beliefs can be false and think that all beliefs are
true? Can a child both believe in magic and disavow
it? One way to begin answering these questions is to
consider the similarities and differences between
being in a transitional knowledge state and holding
contradictory beliefs.

Transitional knowledge can be thought of in (at
least) two distinct ways (see also Siegler, 2000, for an
expanded discussion of the ways in which learning
takes place). In one view, transitional knowledge is
incomplete knowledge or partial knowledge; some
component of the full knowledge is missing. With
this view, the receptivity to instruction shown by
children in transitional knowledge states is due to
the teacher supplying a missing piece of knowledge.
Alternatively, transitional knowledge can be con-
ceived of as full knowledge, but knowledge that is
inflexible and of limited generalizability. Thus chil-
dren can use this knowledge in some situations but
not in others. With this view, the receptivity to in-
struction would reflect the teacher creating a context
in which this knowledge is activated and its use fa-
cilitated. The latter model of transitional knowledge
may have much in common with a model of con-
tradictory belief systems, similar to that proposed by
Subbotsky (1993). Here, context would set up par-
ticular goals, which would then motivate a particular
response.

Cotrell, Winer, and Smith (1996) offer some insight
into how it may be possible for individuals to hold
contradictory beliefs. They studied the phenomenon
of people sensing that other people are staring at
them. Both adults and children reported that they
were able to feel other peoples’ stares, even when

they were unable to see them. These reports were
most common in the oldest participants tested, and
were evident despite participants’ claims that they
do not believe anything emanates from the eye
during vision. The authors suggest that peoples’
beliefs that it is not possible to feel stares are
grounded in logic, whereas their intuitions that they
can sense this when it happens to them are grounded
in emotion. The implication is that being “ground-
ed” in different systems allows these contrasting
beliefs to coexist. It may also simply be that contra-
dictory belief systems are both “grounded” in logic
but logics of different sorts. For example, with regard
to children’s understanding of illness, researchers
have found that folk-theory explanations of illness
(e.g., one catches a cold from going outside without a
coat) and biological theories (e.g., germs cause colds)
often coexist in children and adults (Nguyen &
Rosengren, 2004). Likewise, some researchers sug-
gest that children may hold contradictory beliefs
about gender; they may display both gender-stereo-
typed and gender-egalitarian beliefs at the same time
(Gelman, Taylor, & Nguyen, 2004). According to
Acredolo and O’Connor (1991), people “often en-
tertain contradictory notions” ... and the resultant
“uncertainties are prevalent and prolonged” (p. 219).

Wilson, Lindsey, and Schooler (2000) suggest that
people often have two different attitudes about the
same object. As they explain, one attitude may be
implicit and activated automatically, whereas the
other may be an explicit attitude that is apparent in
certain contexts. For example, someone might ac-
quire an implicit racial stereotype by growing up in a
racist family, but also hold a new explicit nonracist
attitude formed later in adulthood. According to
Wilson et al., the new attitude does not necessarily
replace the old one; the two may coexist. Harris
(2000) also addresses how people might hold dual
attitudes or beliefs about magic and fantasy. Ac-
cording to Harris, people “construct a semi-perme-
able boundary” between conflicting beliefs (p. 173).
Harris suggests that children might be more open-
minded than adults and thus construct what he
refers to as half-beliefs: they “adopt a more open-
minded attitude, half wondering whether—or even
hoping that—magic might be on offer” (p. 73). In
considering how holding contradictory beliefs might
differ from being in a transitional knowledge state,
one obvious focal point is the simple fact that the
term “transitional” implies that one is going some-
where, presumably from the incorrect representation
to the correct one. One could also, of course, be
transitional from one belief system to another, but
in many cases these belief systems coexist for long



periods of time (Nguyen & Rosengren, 2004; Sub-
botsky, 1993).

It is possible thus that there are similarities in
terms of how transitional knowledge and contra-
dictory beliefs are represented, but differences in the
mechanisms that operate on them. With transitional
knowledge, the primary mechanisms may be one of
attending to and resolving inconsistencies. For ex-
ample, a child who is made aware of the content in
her gestures may recognize that they convey some-
thing different from her speech. This alone may
promote change, or it may make the child more re-
ceptive to instruction (see Church, 1999, for a dis-
cussion of mechanisms promoting cognitive change).
In contrast, with coexisting belief systems, the
mechanisms may serve to isolate the belief systems
in order to preserve harmony. With regard to chil-
dren’s magical beliefs, many of these beliefs appear
to violate a basic understanding of how the world
works. For example, in Subbotksy’s studies, children
seem to think that one physical object can turn into
another. In work by Bloom and DeLoache (2005)
children seem to think that a machine can turn a
picture of an object into a real object. What does it
mean for children’s naive theories that they so will-
ingly appear to disregard foundational knowledge?
Perhaps it means that these theories are more fragile
than researchers have thought. Alternatively, per-
haps rather than disregarding them, children simply
set them aside temporarily. A suggestion proposed
by Woolley, Phelps, Davis, and Mandell (1999), with
regard to children’s beliefs in wishing, is that
magical beliefs are quarantined from beliefs about
the real world. According to Woolley et al., children
never think of wishing as an ordinary act of the
mind; if they did it would threaten their basic beliefs
about mind —world relations. Instead, children know
from the beginning that wishing is a magical process
and mark it as so, hence understanding that it obeys
a different set of rules. This allows children to believe
in magical phenomena without disruption to their
developing theories about how the world works.

In summary, an examination of the similarities and
differences between transitional knowledge and con-
tradictory beliefs may inform understanding of
knowledge representation. If one conceives of transi-
tional knowledge as knowledge that is limited in its
use, then there are potential similarities with contra-
dictory beliefs. Development may consist in the abil-
ity to recognize when a situation calls for application
of particular knowledge or beliefs. Two potential ex-
planations for the existence of conflicting beliefs are
as follows: (1) one belief may be grounded in emotion
and the other in cognition, and (2) the beliefs may be
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components of different theoretical systems. Finally,
transitional knowledge and contradictory beliefs may
differ in terms of the types of mechanisms that op-
erate on them, with the former involving attention to
inconsistency and the latter potentially involving
suppression of such information.

Capitalizing on Dissociations in Research

How should development psychologists proceed on
this issue? I will offer three suggestions. The first is
that developmental researchers should use multiple
measures of children’s beliefs and knowledge. This
will facilitate obtaining a complete picture of how
knowledge develops. In employing both verbal and
behavioral measures, developmental researchers
must also be cognizant of the context in which
the response is solicited, the types of emotions
that might be generated by the task, and the possi-
bility that the child’s goal may differ from that of
the experimenter. Ideally researchers should more
often also include measures of certainty in their
studies.

This sort of multimethod approach should not be
confined to areas in which verbal-behavioral dis-
sociations have already been found. According to
Siegler (1996, 2000), dissociation is the norm rather
than the exception. If this is true then dissociations
should be revealed in numerous content domains,
not just in the limited set reviewed here. In many
areas of development, research is often inspired by
an observation of behavior. For example, Harris et
al’s (1991) research was inspired in part by the
question of why children often act afraid of mon-
sters. A likely answer was that they believe that they
are real. Yet, although children in their studies did
indeed act as if imagined monsters were real, their
verbal responses revealed a clear understanding that
they were not. This then enabled Harris (2000) to
probe other explanations for why children often act
afraid of monsters, such as the possibility that there
are separate cognitive and emotional appraisal sys-
tems. Similar explorations may prove fruitful re-
garding questions of social development as well. For
example, a sensible answer to the question of why
young children engage in sex-typed toy play is that
their gender stereotypes about the toys are guiding
their engagement with the toys. Yet verbal tasks have
indicated a lack of awareness of these stereotypes
(e.g., Campbell, Shirley, & Candy, 2004; Levy, 1999;
Weinraub et al., 1984). It would seem sensible to
conclude that stereotype knowledge is not guiding
such engagements. Alternatively, however, re-
searchers would benefit from designing nonverbal
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measures of these stereotypes, which could poten-
tially reveal different levels of knowledge. Re-
searchers should also consider what children’s goals
might be in these verbal tasks, and whether they are
the same goals held by the experimenter.

Related to the issue of stereotype knowledge, it
also seems very likely that children, like adults, hold
both implicit and explicit gender and racial attitudes,
which may appear as verbal-behavioral dissoci-
ations. One study by Skowronski and Lawrence
(2001) probed both explicit and implicit gender atti-
tudes in fifth graders and college students. The re-
sults for the children are somewhat ambiguous, in
that the two implicit attitude measures (latency and
error rate) produced different patterns in the data
and were not correlated. However, there is a sug-
gestion of a dissociation in that children showed a
pro-female preference on explicit measures, whereas
the latency measures on the implicit attitude tests
indicated no preference. A recent study on children’s
racial attitudes also indicates that such dissociations
are present in children. Rutland, Cameron, Milne,
and McGeorge (2005) found that 6- to 16-year-old
children who showed in-group bias on implicit
measures suppressed that bias on explicit measures
of racial and national attitudes.

The second suggestion concerns the role of un-
certainty in conceptual development. Beginning with
Piaget’'s (1985) concept of disequilibrium, many re-
searchers have endorsed the idea that development
results from the existence of conflicts or contradic-
tions in children’s thought processes. Presumably,
the existence of such conflicts motivates children to
reconcile them (Chapman & McBride, 1992). Ac-
cording to Acredolo and O’Connor (1991), children
experience uncertainty about conflicting ideas. This
uncertainty motivates children to seek information
that will help them evaluate which idea is better.
Importantly, children should be expected to exist in
such uncertain states much of the time. However,
researchers’ focus on only one sort of task, behav-
ioral or verbal, contributes to the false impression
that such uncertain states are rare or transitory.
Ideally, researchers would focus more on identifying
these states of uncertainty. However this is difficult,
as uncertainty is often hard to detect, especially in
young children. Acredolo and O’Connor argue that
neither consistency across trials, resistance to coun-
ter-suggestion, nor claims to certainty are reliable
indices of certainty (p. 207). Thus a clear task for
developmental researchers is to develop better
measures for assessing the existence of multiple be-
liefs or knowledge sets in children and the associated
certainty that children attach to these beliefs. Work

by Ruffman et al. (2001) represents one promising
approach to assessing certainty.

The third suggestion concerns a proposal put
forth by Schwitzgebel (1999, 2001). According to
Schwitzgebel, developmental psychologists need to
pay more attention to the idea of in-between belief.
He proposes a dispositional model of belief, based
on Ryle (1949, cited in Schwitzgebel), in which all
beliefs or states of knowledge have a set of dispos-
itions that we normally associate with the belief. For
example, as he states, borrowing from Ryle, a person
with a belief that “the ice is dangerously thin” would
have the following dispositions, among others: to tell
others that the ice is thin, to skate warily, and to
imagine falling through the ice, etc. (Schwitzgebel,
p- 81). Schwitzgebel argues that in-between belief,
which may be another way of referring to transi-
tional knowledge, consists in a person having some
but not all of the dispositions that we would nor-
mally associate with a particular belief.

Schwitzgebel’s (1999, 2001) view is in opposition
to a competence explanation of dissociations, in
which the knowledge is said to be present but not
expressed due to task demands or even inaccess-
ibility to consciousness. His view would also seem to
be in contrast to a view in which the knowledge is
there but it is “selected” to be used sometimes and
not always. With Schwitzgebel’s model, one doesn’t
ask the question of whether knowledge is there or
not there. One would not conclude, for example, that
a child does or does not understand mathematical
equivalence or that imagination cannot create reality.
Rather, one would try to document the conditions in
which children are disposed to indicate verbally that
one adds the numbers on both sides of the equal
sign, and the conditions in which children have the
disposition to gesture accordingly. Researchers
might differentiate children who both show the dis-
position to say that imagination does not create
reality and show the disposition to not hand the
experimenter any boxes from children who show
just one of these dispositions, or none. Importantly,
the primary goal would not be to say which children
“know” that imagination does not create reality and
which children don’t, but rather to document the
(many) steps to belief formation or understanding.

The main argument, in line with that put forth by
Siegler (1996, 2000), is that developmental research-
ers should focus less on identifying the precise age at
which children have a particular concept. The
question of whether children have this or that con-
cept should not be thought of as a yes or no question.
Instead researchers need to focus on the types of
situations or contexts that promote children to



display various “dispositions” or that interfere with
their expression. Siegler has used microgenetic
methods to identify the various strategies children
may hold at any given time, primarily with regard to
mathematical concepts (e.g., Siegler, 1995; Siegler &
Stern, 1998). From this review, it should be apparent
that this way of thinking about development should
be extended far beyond strategy change, as some
have begun to do (see, e.g., Adolf, 1997; Amsterlaw
& Wellman, in press; Chen & Klahr, 1999). Just as a
child learns when it is appropriate to activate one
strategy and when to activate another, children may
learn, for example, when to act upon and when to
verbalize their beliefs in magic.

In addition, researchers should refrain from con-
sidering one type of response, verbal or behavioral,
as more revealing, more precise, or more “true.”
Often other aspects of the situation may be respon-
sible for different responses, and researchers should
attempt to chart these. Such aspects that should re-
ceive more attention include (1) the different goals
children formulate in a given task, and that they
bring to concept learning more generally, (2) the role
of emotion in experimental settings and in concept
formation, and (3) the effects of various contexts or
social settings on children’s responses. Similarly, ra-
ther than attempting to determine whether implicit
or explicit measures of attitudes or beliefs reveal a
participant’s “true” attitude, researchers need to as-
sess both types of attitudes and chart the factors that
affect their expression.

Conclusion

The studies reviewed herein, although diverse in
content, share a common phenomenon—conflict be-
tween what is revealed verbally and behaviorally.
Despite this, it does not appear that these modality
differences are tied to one mechanism that underlies
all these patterns. Instead a variety of factors, in-
cluding context, task difficulty, uncertainty, and
children’s goals and emotions, can all lead to
different answers being produced in different
modalities.

The analyses presented in this paper suggest that
dissociations in the developmental literature may fall
into (at least) two classes: (1) those that reflect a
transition from implicit to explicit knowledge (e.g.,
as in research on mathematical equivalence), and (2)
those that reflect coexisting beliefs or levels of
knowledge (e.g., as in research on magical beliefs).
With the first type of dissociation, in the studies re-
viewed, knowledge often appears first in behavior;
however task difficulty, the amount of planning in-
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volved in the response, and children’s goals can af-
fect this. With the second type, mature knowledge
should not be expected to appear first in one mo-
dality or the other; this should depend on context,
certainty, emotion, and goals. Both sorts of dissoci-
ation may be present in certain domains (e.g., as
shown in Ruffman et al.’s, 2001, work on false belief).
As suggested earlier, mechanisms operating on these
two types of representational systems may be very
different. Identifying a diverse set of domains in
which dissociations occur, and exploring their simi-
larities and differences, has the potential to illumin-
ate how knowledge is represented and used. There
may, for example, be important similarities between
how children’s fantasy beliefs and their racial atti-
tudes are represented. In both cases, children appear
to hold conflicting beliefs, with one set more often
accessed in contexts that encourage awareness of
societal proscriptions.

In concluding I echo the positions of others
(Acredolo & O’Connor, 1991; Karmiloff-Smith, 1992;
Schwitzgebel, 1999; Siegler, 1996, 2000) that the goal
of developmental psychology should not be to
answer the “Does a child know this or doesn’t
s/he?” question, but to understand the nature of
children’s representations and the mechanisms by
which these change. To do this, researchers need to
document the contexts or situations in which chil-
dren display various behaviors or verbally respond
in ways that are characteristic of conceptual know-
ledge. Yet neither verbal measures nor behavioral
measures consistently offer a “direct line” to chil-
dren’s knowledge. Verbal measures can often be
subject to biases and expectations about what
constitutes an appropriate answer. Behavioral
measures can reflect emotional responses or other
goals rather than cognitions. Researchers need to pay
more attention to why children respond incorrectly
when they do. Instead of concluding that a child
“lacks knowledge” of a concept, we may need to say
that she “was less certain of this idea and more certain
of that one,” that she “found it easier to apply that
strategy in this context,” or discuss how the child’s
goals may have been directing her attention differ-
ently. In doing so, although we will often fail to
provide the precise age estimates that many demand
of us, we will produce a much richer picture of
development.
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