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Scale errors refer to behaviors where young children attempt to perform an action on an object that is too
small to effectively accommodate the behavior. The goal of this study was to examine the frequency and char-
acteristics of scale errors in everyday life. To do so, the researchers collected parental reports of children’s
(age range = 13–21 months at onset) scale errors over a 6-month period. All but 1 of the parents (N = 30)
reported at least 1 scale error with an average of 3.2 scale errors per child. These results suggest that most, if
not all, children commit scale errors during early childhood.

Scale errors refer to behaviors where young chil-
dren attempt to perform an action on an object that
is too small to effectively accommodate the behav-
ior. Initial anecdotal reports of scale errors
described children attempting to sit on a small-
scale chair, slide down a small-scale slide, and
climb into a small-scale car. DeLoache, Uttal, and
Rosengren (2004) referred to these behaviors as
scale errors and showed that they could be elicited
in a laboratory environment. The aim of the present
study was to examine the frequency and character-
istics of scale errors committed by young children
in everyday situations.

In the original study by DeLoache et al. (2004),
18- to 30-month-old children were brought into a
laboratory and presented with an appropriately
sized chair, slide, and toy car. These objects sup-
ported actions that the child could easily perform
such as sitting, sliding, and climbing in. These body-
scaled items were then replaced by miniature scale
replicas of the same items. Roughly half of the
children (25 ⁄ 54) exposed to the miniature items
committed at least one scale error—attempting to
perform the same action on the miniature item that
they could successfully perform with the larger
item. We refer to these behaviors as body scale errors.

Ware, Uttal, Wetter, and DeLoache (2006) dem-
onstrated that young children also make scale
errors involving dolls and smaller inappropriately
scaled objects. We label this type of behavior
involving two objects as object scale errors. Ware

et al. examined the doll play behavior of children
between 16 and 40 months of age in a laboratory
setting using a similar study design as the original
study (DeLoache et al., 2004). On average children
performed 1.4 object scale errors, with older chil-
dren (35–40 months) making more errors than
younger children (16–24 months). These researchers
suggest that older children may have made more
scale errors because they were more interested in
the toys, engaged in more toy play, and thus had
more opportunities to commit scale errors.

Brownell, Zerwas, and Ramani (2007) extended
past research on scale errors in a study examining
the development of body self-awareness in 18-
to 26-month-old children. They found that most
children committed both types of errors, with
90%–100% of participants committing body scale
errors and 42%–82% committing object scale errors,
with the frequency of scale errors declining with
age. Brownell et al. suggest that scale errors stem
from the fact that young children have difficulty
thinking about their bodies as physical entities.

A different perspective is provided by DeLoache
et al. (2004) who proposed that scale errors are an
indication of a lack of integration between percep-
tion and action in typically developing young chil-
dren. They suggested that scale errors are likely
due to lack of inhibitory control and because visual
information for action planning is not integrated
with visual information for controlling the action
(Glover, 2002, 2004; Milner & Goodale, 1995). When
a child sees a miniature scale replica, this visual
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information may activate a representation of the
larger object or class of objects that the replica rep-
resents. Accompanying this representation may be
the activation of an action plan associated with the
larger object or category. That is a child sees a small
chair, the representation of ‘‘chairs’’ is activated
along with an action plan (i.e., ‘‘sitting in the
chair’’). Due to poor inhibitory control, the action
plan is not inhibited and the child attempts the
action (i.e., tries to sit in the too small chair). This
argument is supported by research showing con-
nections between motor and cognitive representa-
tions (Barsalou, Simmons, Barbey, & Wilson, 2003;
Tucker & Ellis, 1998, 2001).

A common question with respect to scale errors
is how these behaviors differ from pretense. Pre-
tense at this age generally involves different types
of actions than those described as scale errors. That
is, rather than attempting to climb into a tiny car,
children pretending will often move the car with
their hands while simultaneously making motor
sounds. The work by DeLoache et al. (2004) and
Brownell et al. (2007) suggest that coders can easily
and reliably distinguish between scale errors and
pretend play. Individuals who witness a child per-
forming a scale error find them inherently fascinat-
ing because they seem to indicate that the young
child committing the scale error responds to a par-
ticular object in ways that are distinctly different
from that of older children and adults. Although
these behaviors have been documented anecdotally
and elicited in many children studied in laboratory
situations, at present we really do not know how
prevalent these behaviors are in children. If this is
a rare phenomena, present only in a few children
or only elicited in highly controlled laboratory set-
tings, then it is not clear whether this behavior is
of much value to developmentalists, as it may be
nothing more than an interesting, but strange
behavior sometimes performed by children. If,
however, scale errors are something that most, if
not all, children perform at some time, then this
behavior may result from some fundamental
aspect of brain organization characteristic of a par-
ticular point in development. If this is the case,
further investigation of these behaviors may lead
to important insights into the development of the
brain.

The goal of the present study was to investigate
the frequency of scale errors in the everyday lives
of children. Ware, Uttal, and DeLoache (in press)
have attempted this by using an online survey.
They found that many parents have witnessed their
children spontaneously performing scale errors.

Although their study provides important evidence
for the occurrence of scale errors in the everyday
lives of children, their sampling procedure does not
allow for an in-depth assessment of the frequency
of these behaviors across time. This was the goal of
the present study. To accomplish this, we asked
parents to record the frequency and characteristics
of any scale errors committed by their children over
a 6-month period.

Method

Participants

Participants were mothers of 30 children (15
male, 15 female). At the start of the study the chil-
dren were between 12.5 and 26 months of age
(average initial age = 18.3 months). We started chil-
dren at different ages when they were enrolled in
the study to enable a larger age range to be exam-
ined (see Table 1). Parents were recruited using fly-
ers placed at local preschools and in other
laboratories in the psychology department, as well
as from local contacts in the community. Partici-
pants were predominantly White and middle-class.

Procedure

Parents individually attended a 40-min training
orientation. During this orientation, an experi-
menter first explained the purpose of the study and
defined the different types of scale errors. Body
scale errors were defined as actions involving a
child and a miniature object (e.g., a tiny chair) that
did not support the successful completion of the
action due to the size differential between the child
and object. Attempts by a child to fit an object into
or onto a more miniature item that was not scaled
appropriately for the original object were described
as object scale errors.

The participants then viewed four videotaped
examples of the target behaviors (three examples of
body scale errors and one example of an object scale
error). Following each videotaped example, parents
were asked to describe the behavior observed using a
standardized form. Specifically, parents were asked
to rate the behavior on a 5-point scale indicating
whether it was 1 = definitely serious, 2 = probably seri-
ous, 3 = not clear, 4 = probably pretending, and 5 = defi-
nitely pretending. They were also asked to provide
details about the event, any objects involved in the
event, as well as the child’s reaction to unsuccessful
actions. An experimenter discussed the parent’s
rating of the examples to ensure that the parent
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understood the task and provided the desired level
of detail. Other than the definition provided above,
parents were not explicitly instructed that a behavior
was a scale error or pretense but were told to use the
child’s own behavior and the context in which
the behavior occurred to determine how best to rate
the behavior. Parents were instructed to record
repeated attempts in the same episode as a single
scale error. Parents then viewed an additional four
examples of body scale errors and were asked to code
these behaviors. The same experimenter then dis-
cussed the parent’s coding and responded to any
questions. Parents were given a binder with a set of
forms and asked to record their children’s behavior
for 6 months. Parents were called by the experi-
menter who conducted the training on a monthly
basis to confirm that the parent was maintaining the
observational logs, to ask about any scale errors that
had occurred, and to ask the parents if they had ques-
tions. At the end of the 6-month period, parents met
with the experimenter to return their diaries and
received $50 for their participation.

Results

All parents reported at least one of the targeted
behaviors (n = 127). Twenty-nine of thirty parents
reported at least one serious scale error. There were
a total of 98 scale errors (M = 3.2 per child) that
were reported as serious attempts (rating of 1 or 2).
Parents reported an additional 12 behaviors that
they were not sure were scale errors (rating of 3)
and 17 behaviors that were rated as pretense (rat-
ings of 4 or 5). In the rest of the results we use the
term scale error to refer only to serious scale errors.

Scale errors were made by children from 13 to
27 months of age (entire range investigated = 12.5–
32 months). Although some children performed
only one scale error (n = 8), other children per-
formed as many as seven or eight scale errors
(n = 5). All parents reported that their children had
previous experience with larger versions of the
objects that were involved in the scale errors,
although only a few parents reported that their
children performed scale errors with exact replicas
of the larger objects. Parents reported fewer pre-
tend behaviors than scale errors, and these were
exhibited over a more limited age range (18–
29 months). We examined whether the frequency of
scale errors was related to the frequency of pretense
and found that they were not significantly corre-
lated, r(28) = .10, p = .60. As many of the parents
did not report numerous pretend behaviors, this
result should be viewed with caution.

We enrolled children between the ages of 12.5
and 26 months in order to get a larger window
(12.5–32 months) to examine the frequency and
emergence of scale errors. Table 1 provides infor-
mation about the enrollment, frequency, and type
of behaviors recorded for individual children. The
overall frequency of scale errors and pretend
behaviors by age is shown in Figure 1. The data
in the figure are normalized by the number of
children at each data point due to the fact that
we staggered start time. The frequency of scale
errors appears to be highest between 16 and
24 months and to drop off by 27 months. The fre-
quency of pretend behaviors was relatively low
throughout the age range investigated, but these
behaviors appear to increase toward the older
ages.
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Figure 1. Number of scale error and pretense behaviors reported by parents divided by the number of children at each age. Values in
parentheses represent the number of children providing data for a particular age in months.
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Figure 2 shows the number of body and object
scale errors, pretense behaviors, and unclear exam-
ples (not sure) that were reported. To examine this
issue more closely we conducted a 2 (focal item:
body, object) · 2 (action: scale error, pretense) · 2
(sex: male, female) analysis of variance (ANOVA)
with focal item and action type as repeated mea-
sures. The figure shows that the majority of scale
errors reported were body scale errors rather than
object scale errors, F(1, 28) = 32.9, p < .001, gp

2 =
.541. Parents also reported more scale errors than
pretense actions, F(1, 28) = 32.2, p < .001, gp

2 =
.535. A significant interaction was also found
between these two factors, F(1, 28) = 19.6, p < .001,
gp

2 = .412, showing that body scale errors were
more frequent than object scale errors. There was
no difference in the frequency of the different focal
items involved in pretense. Although there were no
significant interactions involving sex, females
exhibited significantly more scale errors than males,
F(1, 28) = 4.8, p = .036, gp

2 = .147.
Repeated attempts in the same episode occurred

on 62% of the episodes involving scale errors. Some
children were very persistent, repeating the action
as many as 10 or more times. Parents reported that
their children exhibited frustration, confusion, or
anger for roughly one third of the scale errors
(32.9%).

Discussion

Twenty-nine of the thirty parents reported that
their child performed at least one scale error and
many reported multiple observations of scale
errors. This result suggests that most, if not all,

children commit scale errors in early childhood.
Our procedure provided only a small window into
the lives of young children because of the limita-
tions of parental reports and the 6-month period
that we investigated. Thus, we expect that our data
represent only a subset of the actual number of
scale errors that children commit during their
everyday lives.

In previous laboratory studies (DeLoache et al.,
2004; Ware et al., 2006) children were primed with
exposure to larger items with the notion that recent
exposure to the larger item might increase the like-
lihood of scale errors. Priming may have this effect
in the laboratory, but our results suggest that prim-
ing may not be necessary in the real world. That is,
some past experience with items from a category
and the presence of a replica object is likely more
important than recent experience with the larger,
appropriately scaled object. Another factor influenc-
ing scale errors is obviously opportunity—some
miniature objects must be present in the environ-
ment. It also seems that the child must find the toys
engaging (Ware et al., 2006) and interesting
(Brownell et al., 2007). These factors may account
for the sex difference we found, as girls may find
small replica items more engaging and interesting
than boys do.

Parents reported no problems with making the
distinction between scale errors and pretense in our
study; only 12 of the 127 behaviors observed were
classified as unclear examples. Similar to past
results (Brownell et al., 2007; DeLoache et al., 2004),
many of our parents reported that scale errors were
accompanied by repeated attempts and signs of
frustration in the child when they failed to com-
plete the desired action. To our knowledge, frustra-
tion has not been documented during pretense.
Based on these behaviors and past research in this
area we feel confident that scale errors are a distinct
phenomenon from pretense.

Obviously, this research is limited by general
issues involving the accuracy and subjectivity of
parental reports. On the one hand, parents gener-
ally spend more time with their children and are
more likely to observe relatively infrequent behav-
iors such as scale errors, than are other observers.
On the other hand, parents clearly are biased to see
their children in the best possible light. This bias,
however, should work to suppress reports of scale
errors, as parents may perceive these behaviors as
characteristic of less mature, perhaps less intelli-
gent children. All but one of the parents reported
their children performing scale errors; thus, we
think that our parents provided a fairly accurate
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depiction of scale errors in the everyday lives of
their children.

Parents reported more body than object scale
errors. We think this difference in frequency is
likely due to differences in how salient the two
behaviors are to observers. Specifically, we think
body scale errors are more salient than object ones
because the body scale errors involve a larger viola-
tion of typical behavior than do most object scale
errors. Although in our training we included more
body than object scale error examples, we think the
difference in saliency, or even the actual frequency
of these behaviors, underlies the difference in
reporting, rather than the effect of training.

Our results suggest that most, if not all, children
between 12 and 27 months attempt to perform
actions on miniature objects that do not support the
action. Further research should examine more clo-
sely how child and object characteristics interact to
influence the frequency and occurrence of scale
errors.

References

Barsalou, L. W., Simmons, W. K., Barbey, A. K., &
Wilson, C. D. (2003). Grounding conceptual knowledge

in modality-specific systems. Trends in Cognitive
Sciences, 7, 84–91.

Brownell, C. A., Zerwas, S., & Ramani, G. B. (2007). ‘‘So
big’’: The development of body self-awareness in tod-
dlers. Child Development, 78, 1426–1440.

DeLoache, J. S., Uttal, D. H., & Rosengren, K. S. (2004).
Scale errors offer evidence for a perception-action dis-
sociation. Science, 304, 1027–1029.

Glover, S. (2002). Visual illusions affect planning but not
control. Trends in Cognitive Sciences, 6, 288–292.

Glover, S. (2004). Separate visual representations in the
planning and control of actions. Behavioral and Brain
Sciences, 27, 3–78.

Milner, A. D., & Goodale, M. A. (1995). The visual brain in
action. Oxford: Oxford University Press.

Tucker, M., & Ellis, R. (1998). On the relations between
seen objects and components of potential actions. Jour-
nal of Experimental Psychology: Human Perception and
Performance, 24, 830–846.

Tucker, M., & Ellis, R. (2001). The potentiation of grasp
types during visual object categorization. Visual Cogni-
tion, 8, 561–572.

Ware, E. A., Uttal, D. H., & DeLoache, J. S. (in press).
Everyday scale errors. Developmental Science.

Ware, E. A., Uttal, D. H., Wetter, E. K., & DeLoache, J. S.
(2006). Young children make scale errors when playing
with dolls. Developmental Science, 9, 40–45.

Children’s Scale Errors 1591


