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Abstract

Recent evidence suggests that adults selectively attend to features of action, such as how a hand contacts an object, and less to
configural properties of action, such as spatial trajectory, when observing human actions. The current research investigated
whether this bias develops in infancy. We utilized a habituation paradigm to assess 4-month-old and 10-month-old infants’
discrimination of action based on featural, configural, and temporal sources of action information. Younger infants were able to
discriminate changes to all three sources of information, but older infants were only able to reliably discriminate changes to
featural information. These results highlight a previously unknown aspect of early action processing, and suggest that action
perception may undergo a developmental process akin to perceptual narrowing.

Introduction

Effective management of one’s daily affairs requires
efficient processing of the actions of others. Processing
human action is critical for understanding others’ goals
and intentions, which are in turn crucial for navigating
social situations. Since human action is inherently com-
plex and dynamic in nature, a powerful cognitive system
that utilizes both top-down and bottom-up processes
likely underlies action analysis (Baldwin, 2005). While
adults can make use of top-down information to guide
their action processing and goal inference, infants lack
much of this information, and must rely more heavily on
bottom-up processes to analyze others’ behavior. Thus,
investigating how infants process the actions of others
provides a window into the development of early social
cognition.

One aspect of infant action perception that has yet to
be directly examined is action discrimination – that is,
infants’ ability to perceive differences among actions. We
use the term action to refer to the intentional movements
of a human agent in the execution of a goal, including
the initiation, unfolding, and completion of the move-
ments. Characterized as such, there are numerous prop-
erties of action that a human agent can vary: the spatial
trajectory of their actions, the speed of their actions, the
particular limb used, the kind of grasp used, etc.
Exploring action discrimination in infancy can reveal
what properties of action infants attend to and encode
during their observation of others’ behavior. For in-
stance, do infants readily discriminate between actions

that vary according to a single property, such as speed?
Are they better able to discriminate changes in certain
properties over other properties? The goal of the current
research was to investigate what properties of action
infants attend to when observing actions, and whether
their attention during action observation changes across
development.

What is known about infants’ action discrimination
comes from research exploring infants’ goal under-
standing. Infants’ ability to discriminate actions on the
basis of goal information changes across development.
Woodward (1998) tested whether infants understand that
actions are directed toward particular goals. In her study,
infants were habituated to an actor seated in front of two
toys repeatedly selecting a particular toy on one side over
another toy on the opposite side. Following habituation,
the location of the toys was switched, and the actor now
reached for the other toy in the old location (new goal) or
the previously selected toy in the new location (new
path). Thus, in the new goal event, the spatial trajectory
and the reach location were maintained while the goal
was altered, and in the new path event, the spatial tra-
jectory and the reach location were altered but the goal
was maintained. By 5–6 months, infants selectively
encode the goal of a reach and grasp action – that is,
grasping a particular toy – over the spatial trajectory of
the reach (as evidenced by longer looking at the new goal
event). In contrast, infants younger than 5 months of age
fail to selectively encode the goal of the reach (Som-
merville, Woodward & Needham, 2005). Findings such
as these, and findings with older infants and more
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complex actions, indicate that infants discriminate
between actions that differ in terms of overall goal
structure (Sommerville & Woodward, 2005; Woodward,
2009; Woodward & Guajardo, 2002).

The paradigm used in Woodward (1998) is optimal for
testing whether infants appreciate the goal-directed nat-
ure of reaching actions. However, it provides much less
information about what properties of action infants at-
tend to in their online processing of action. Even for a
simple action like reaching for and grasping a toy, infants
could attend to multiple different properties: which toy
the actor selects, the particular grasp used, the spatial
trajectory of the reach, how fast the reach is executed,
etc.1 In Woodward’s paradigm, infants’ looking was
timed to the static outcome of the reach, and thus it did
not measure what properties of the action infants register
as they observe action unfold. A more direct investiga-
tion of the properties of action infants are sensitive to
over the course of development would shed light on these
issues, and would also enrich our understanding of early
action processing.

Thus, the aim of the present research was to identify
properties of action that infants attend to while they
observe action, and to investigate whether there are
changes in infants’ sensitivity to these properties over the
course of development. The paradigm involved changing
properties of a simple action – grasping and moving a toy
– without changing the outcome or goal of the action.
This approach allowed us to explore infants’ action
discrimination abilities without requiring infants to
understand goals. Note, however, that since goal under-
standing is a central aspect of mature action processing,
infants’ sensitivity to different properties of action likely
supports this understanding.

Recently, Loucks and Baldwin (2009) investigated
action discrimination in adults, borrowing ideas from
research on face discrimination. They identified two
sources of perceptual information adults could attend to
for discriminating actions: featural and configural action
information. Featural action information was defined as
information regarding relatively local, fine-motor infor-
mation, such as how a hand contacts an object. Confi-
gural action information was defined as information
regarding more global, spatial-relational properties of
action, such as head, body, and arm trajectory. Loucks
and Baldwin tested adults’ ability to detect changes in
featural and configural action information. The data
revealed that adults do attend to both sources of infor-
mation, and also indicated that these two sources are
processed distinctly: (1) processing of configural infor-
mation was disrupted by inversion, while processing of
featural information was not, (2) processing of featural

and configural information relied on relatively distinct
spatial frequencies, and (3) featural action information
was selectively attended to over configural action infor-
mation.

The selective attention to featural information was
intriguing given that the changes in configural informa-
tion were objectively larger changes on the screen relative
to the changes in featural information. Loucks and
Baldwin (2009) analyzed each of their change videos
using an algorithm that measured the degree of pixel
change between the standard and change video, and
designed their configural change videos to alter signifi-
cantly more pixels compared to the featural change
videos. However, even when the changes in configural
action information had an objective advantage, adults
were more sensitive to the relatively small changes in
featural action information.

Thus, adults are biased toward processing the features
of action, and although they are able to process the
configural aspects of action, they are somewhat less
skilled in this regard. If these results highlight the end
point of action perception in the mature action pro-
cessing system, what is the nature of its development? Is
this bias innate, or does it develop with experience pro-
cessing action? If action perception changes with expe-
rience, what is the nature of change?

In the current experiments, we investigated whether
developmental change occurs in infants’ attention to
different properties of human action, as evidenced by
their action discrimination. One possibility is that infants
become increasingly sensitive to both sources of infor-
mation, but continue to gain sensitivity to featural
information when sensitivity to configural information
levels off. Another possibility is that infants begin with
relatively broad sensitivity to both sources, but lose
sensitivity to configural information while maintaining
sensitivity to featural information. In any case, we might
expect young infants to be differentially sensitive to these
sources of information compared to older infants.
Especially considering that infants prior to the age of 5–6
months lack goal understanding (Sommerville et al.,
2005), they may process action differently from adults.
Older infants, who can reliably infer the goal of reaching
actions, may process action more like adults and selec-
tively attend to featural action information. Thus, the
selective attention effects documented in adulthood may
have their roots in infancy.

Although Loucks and Baldwin (2009) only examined
featural and configural sources of information in their
published work, there is a third source of perceptual
information that is specific to action as a dynamic
stimulus: temporal action information. Temporal action
information can be defined as information regarding the
speed at which an action is carried out. In unpublished
work, Loucks and Baldwin have found that adults are
relatively poor at detecting changes in this property of
action, as they are with configural action information.
Thus, in the current research we also examined infants’

1

Although the findings of Woodward (1998) seem to suggest that in-
fants do not attend to spatial trajectory, they are ambiguous in this
respect. Because infants’ looking was timed to the static outcome of the
reach, infants may have ignored the spatial trajectory and only focused
on the hand ⁄ toy relation.
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discrimination of temporal action information, as they
may attend to this information more than adults.

The younger infants in our study were 4 months of age,
and the older infants were 10 months of age. Prior work
has demonstrated a broad transition between these ages
in infants’ ability to process the actions of others
(Baldwin, Baird, Saylor & Clark, 2001; Falck-Ytter
et al., 2006; Sommerville & Woodward, 2005; Falck-Yt-
ter, Gredeb�ck & von Hofsten, 2006; Woodward, 1998,
2009), and thus these ages may be maximally distinct
from one another in terms of potential developmental
change. In order to examine infants’ action discrimina-
tion, infants were habituated to a simple video of an
actor moving a toy across a table. Following habituation,
infants saw videos with changes to featural, configural,
and temporal properties of the action. Our hypothesis
was that younger infants would attend differently to
these sources of information in comparison to older in-
fants, and that older infants, like adults, would show
stronger sensitivity to changes in featural action infor-
mation.

Method

Participants

Participants included 24 4-month-old infants (10 fe-
males, 14 males, Mage = 4 months 1 day, range = 3
months 23 days to 4 months 11 days) and 24 10-month-
old infants (12 females, 13 males, Mage = 9 months 23

days, range = 9 months 17 days to 10 months 6 days). All
infants were full-term (at least 37 weeks gestation), typ-
ically developing, and from a large metropolitan area.
Participants were recruited from a database maintained
by the university at which the research was conducted.
Based on parental report of ethnicity, 43 infants were
classified as White, one as Asian ⁄ Pacific Islander, and
four as mixed or unlisted ethnicity. An additional 24
infants (10 10-month-olds and 14 4-month-olds) were
tested but excluded from the final sample due to: failure
to habituate (n = 11), excessive fussiness or lack of
attention (n = 8), having a test trial looking time beyond
three standard deviations of the mean (n = 1), or
experimental error (n = 2). Infants received a small toy
for their participation.

Stimuli

Stimuli included four videos: the standard video, the
featural change video, the configural change video, and
the temporal change video. All videos were recorded
digitally at 30 frames per second, imported and edited on
a computer, and exported as Quicktime files without
sound. Each video was the same length (7.5 seconds).

Still frames from three of the videos can be found in
Figure 1. In the standard video, a smiling actor sat at a
table with a toy cup to the actor’s right. In the standard
video, the actor turned to look at the toy, reached for and
grasped the toy with a whole hand grasp around the
outside of the toy, moved it in a straight path across the
table to his left, and then released the toy and withdrew

Habituation Event

Featural Change Event

Configural Change Event

Figure 1 Still frames depicting the standard, featural change, and configural change videos. The temporal change video is not
depicted.
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his hand. The actor moved in sync with a metronome
while recording to control the timing of each action
segment. In each of the change videos, care was taken to
ensure that each of the changes only affected the relevant
property, without altering the other two properties. In
the featural change video, the actor performed nearly
identical actions with identical timing, except that they
grasped the toy on the inside of the toy cup instead of the
outside. In the configural change video, the actor per-
formed nearly identical actions with identical timing,
except that he moved the toy in an arcing trajectory
across the table, instead of a straight path. In the tem-
poral change video, the actor performed identical ac-
tions, but moved the toy across the table at twice the
speed of the standard: traversing the distance in 1 second
instead of 2 seconds, the speed of the standard video. The
reaching, grasping, and withdrawing actions were also
made to be slightly slower in the temporal change video
(approximately half a second slower on each end of the
movement portion of the action), in order for it to match
the standard video in overall length. Infants saw the
actions in each video multiple times per trial, as the
videos looped during playback.

The same algorithm previously described by Loucks
and Baldwin (2009) was used to measure the amount of
objective physical change between the change videos and
the standard video. This algorithm compared the
amount of pixel change between each frame in a change
video and each frame in the standard video. Individual
frames from a change video were temporally aligned with
the individual frames of the standard video (e.g. the first
frame of the standard aligned with the first frame of the
change video, the second standard frame aligned with the
second change frame, etc.), and the amount of pixel
change between these aligned frames was calculated.2

Comparing the first frames of each of the change
videos revealed that the change videos were unequal in
their initial pixel change values. Since the actor remained
still for the first second of the video, these differences
were likely due to imperceptible changes in the position
of the actor, the toy, or the actor’s hands. Because such
initial differences were essentially noise, we subtracted
out this initial pixel change value from each of the suc-
cessive pixel change values to provide a baseline-cor-
rected comparison. From these baseline corrected values,
the average physical change across a video was then
calculated for each change video ⁄ standard video com-
parison.

The pixel change test demonstrated that, although
somewhat larger, the amount of change in the configural
change video (M = 677,255, SD = 908,915) was not
significantly larger than in the featural change video (M
= 626,446, SD = 708,550), t(214) = 1.59, p = .12, or in
the temporal change video (M = 632,113, SD = 819,536),
t(214) = 1.55, p = .11. The featural change video was also
not significantly different from the temporal change vi-
deo in this respect, t(214) = 0.15, p = .88. Thus, all three
change videos were approximately equal in the amount
of objective, physical change.

Design and procedure

Infants were seated on their parent’s lap approximately
75 centimeters from a computer monitor. The monitor
rested on a black table (61 · 98 cm), and infants sat at
approximately the height of the monitor. From where
infants were seated, the video stimuli subtended
approximately 20.6 · 16.4 degrees of visual angle. The
table and the infant and parent were surrounded on three
sides by black curtains that reached to the ceiling and to
the wall behind the infant and parent. A camera was
mounted behind the curtains and above the screen such
that only the lens was visible, in order to record infants’
looking. Parents were instructed to remain quiet and
neutral throughout the testing session, and were also
asked not to look at the screen.

Video stimuli and looking time calculations were
controlled by a program utilizing Psychtoolbox (Brai-
nard, 1997). Once the program was initiated, the looking
task was entirely controlled by infants’ looking behavior.
At the beginning of each trial, an attention getting
stimulus was displayed on the screen (a flashing red and
white checkerboard accompanied by a chime) in order to
induce infants to look at the screen. Once they were
looking, the video for the trial began playing. Videos
looped continuously, with a 0.5 second black screen
inserted between successive presentations. The video
played until two criteria were met: (1) the infant had
looked for a cumulative total of at least 4 seconds, and
(2) the infant looked away continuously for 2 or more
seconds. If neither of these criteria was met, the video
played for a maximum of 10 presentations (80 seconds).
At the end of a trial, the next trial began immediately,
again with the attention getting stimulus.

Infants first began with a habituation phase, in which
the standard video was shown on each trial. Infants
viewed the habituation trials until the average looking on
the last three consecutive trials was at or below half of
the average looking time across the first three trials.
Thus, infants could view a minimum of six and a maxi-
mum of 10 habituation trials. Following the habituation
phase, the test phase began immediately. In the test
phase, each of the change videos was shown twice, in
alternating order, for a total of six test trials. The order of
alternation of test trials was fully counterbalanced across
infants.

2

The algorithm used to calculate the degree of pixel change can be
represented as:

Xh

i¼1

Xw

j¼1

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ðRCij � RSijÞ2 þ ðGCij � GSijÞ2 þ ðBCij � BSijÞ2

q

where R, G and B represent the red, green, and blue color values of a pixel,
C and S denote the change frame and standard frame, i and j represent the
coordinate value of the pixel, and h and w represent the height and width of
the frames in pixels.
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A trained observer, unaware of the particular events
shown on each trial, coded infants’ looking times online,
by pressing a button on the keyboard when the infant
was looking at the screen. A second observer recoded
infants’ looking times offline from video. Trials in which
both observers identified the same look away as ending
the trial were considered agreements. Agreement was
high (87.4%).

Results

For ease of interpretation, looking time data are reported
as means. However, because these data were significantly
positively skewed, all significance tests and effect sizes
are based on natural log transforms of the looking time
data. Preliminary analyses revealed no significant effects
of gender or test trial order on looking times, so these
variables were not considered further.

Habituation trials

Looking data from the first three and last three habitu-
ation trials can be found in Figure 2. These data were
entered into a 2 (age) · 6 (trial) mixed ANOVA. This
revealed a significant main effect of trial, F(5, 46) =
58.66, p < .001, g2 = .56. Orthogonal contrasts indicated
that the effect was a significant curvilinear decline in
looking, F(1, 46) = 5.10, p = .029, g2 = .15. There was
also a marginally significant main effect of age, F(1, 46),
= 3.60, p = .064, g2 = .07, indicating that 4-month-olds
(M = 21.07, SD = 21.83) tended to look longer overall
during habituation trials compared to 10-month-olds (M
= 14.72, SD = 13.34). Importantly, however, there was no
significant interaction between age and trial, F(5, 46) =
0.63, p = .68, indicating that each age group showed

similar rates of habituation to the stimuli. Similarly, the
number of trials needed to reach the habituation crite-
rion did not differ between 4-month-olds (M = 7.04, SD
= 1.20) and 10-month-olds (M = 6.96, SD = 1.43), t(46)
= 0.22, p = .83.

Test trials

Total looking times to each of the change videos were
averaged across pairs of test trials, and the total looking
time to the last two habituation trials was also averaged.
Mean looking times to the average of the last two
habituation trials and the average of each of the test trials
can be found in Figure 3.

From these means, recovery scores for each change
type were created by subtracting the mean looking time
to each test trial type from the mean of the last two
habituation trials.3 Recovery scores were submitted to a 2
(age) · 3 (trial) mixed ANOVA. This revealed a signifi-
cant main effect of age, F(1, 46) = 4.39, p = .042, g2 = .09.
Younger infants (M = 6.23, SD = 10.49) recovered sig-
nificantly more overall than did older infants (M = 1.76,
SD = 4.59). There was no significant main effect of trial,
F(2, 92) = 0.55, p = .58. However, there was a significant
interaction between age and trial, F(2, 92) = 3.38, p =
.038, g2 = .07.

Follow-up analyses indicated that 4-month-olds
recovered significantly more than the 10-month-olds to
both the configural change, t(46) = 2.31, p = .026,
Cohen’s d = 0.68, and the temporal change, t(46) = 2.49,
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p = .012, Cohen’s d = 0.73. The two age groups did not
differ in the amount of recovery to the featural change,
however, t(46) = 0.10, p = .93.

Additional planned t-tests within each age group were
also conducted. For the 4-month-olds, looking to each of
the changes was significant recovery from habituation: to
the featural change, t(23) = 2.81, p = .01, Cohen’s d =
0.57, to the configural change, t(23) = 3.25, p = .004,
Cohen’s d = 0.66, and to the temporal change, t(23) =
3.90, p = .001, Cohen’s d = 0.80. There were no signifi-
cant differences in the amount of recovery between the
featural and configural change, t(23) = 0.79, p = .44, the
featural and temporal change, t(23) = 1.39, p = .18, or
the configural and temporal change, t(23) = 0.62, p = .54.
For the 10-month-olds, only looking to the featural
change was significant recovery from habituation, t(23) =
3.62, p = .001, Cohen’s d = 0.74. Recovery to the tem-
poral change approached significance, t(23) = 1.97, p =
.061, Cohen’s d = 0.17, while looking to the configural
change was not statistically distinguishable from habit-
uation, t(23) = 0.86, p = .40. Furthermore, the recovery
to the featural change in 10-month-olds was significantly
larger than the recovery to the configural change, t(23) =
3.21, p = .004, Cohen’s d = 0.66, and the temporal
change, t(23) = 2.21, p = .037, Cohen’s d = 0.45. The
recovery difference between the configural and temporal
changes was not significant, t(23) = 0.96, p = .35.

Finally, the data were also analyzed categorically, to
see whether infants in each age group preferred a par-
ticular change type over others. The 4-month-olds ap-
peared to show no particular preference: nine looked
longest at the featural change, seven looked longest at the
configural change, and six looked longest at the temporal
change, and this pattern was not statistically different
from chance, v2(2, N = 24) = 0.25, p = .88. However, the
pattern for the 10-month-olds was different: 15 looked
longest at the featural change, only three looked longest
at the configural change, and six looked longest at the
temporal change. This pattern was significantly different
from chance, v2(2, N = 24) = 9.75, p = .008. Thus, at the
very least, 10-month-olds preferred the featural change
event over the configural change event.

General discussion

The ability to discriminate changes in actions is a key
component of people’s ability to process the goals and
intentions of others. The current findings indicate that
young infants are better able to discriminate a wider
range of action properties than adults, and even older
infants. When habituated to an actor moving a toy,
4-month-old infants were sensitive to changes in the way
the actor’s hand contacted the toy (featural information),
the path the toy and the actor’s hand took through space
(configural information), and the speed at which the
actor moved the toy (temporal information). The dis-
crimination abilities of 10-month-old infants were much

narrower: 10-month-olds only reliably discriminated the
change in featural information. Thus, by 10 months of
age, infants perceive action in a manner that is very
similar to adults (Loucks & Baldwin, 2009).

Since the primary purpose of processing others’ actions
is goal inference (Baldwin & Baird, 2001; Woodward,
2009), adults and older infants may selectively attend to
featural information over configural and temporal
information for the purposes of goal inference. Why is
featural information more important for goal inference?
One possible reason is that it provides functional infor-
mation relevant for predicting future actions. For in-
stance, picking up a coffee mug by the handle is
functional for taking a sip from the mug, and depending
on the circumstances an observer might predict that
action will occur next. However, grasping a coffee mug
over the open top of the mug is not functional for taking a
sip – using this grasp has functional consequences in that
it constrains the possible future actions that can be taken
with the mug. Recent research suggests that by 10 months
of age, infants are sensitive to changes in the type of grasp
used on objects as it relates to the functional conse-
quences of action (Loucks & Sommerville, in press).

It appears as if infants are initially prepared to process
multiple sources of information that could potentially be
relevant to goal inference, and then learn to identify
which sources of information are more and less relevant
for this purpose. Note, however, that configural and
temporal information are still important sources of
information in action to attend to in this regard. Infor-
mation about the spatial trajectory of reaches is the basis
for inferring the target of an individual’s reach, which is
central to subsequent goal processing. In addition, some
action categories are fully realized as changes in confi-
gural or temporal information: for example, pushing
versus pulling, or placing versus slamming. Adults can
discriminate actions based on these two sources of
information (Loucks & Baldwin, 2009), and accordingly
we do not believe that infants lose the ability to dis-
criminate changes to these properties. The current
research only indicates that infants’ attention to these
sources of information undergoes a change between 4
and 10 months of age.

In addition, the current research only examined dis-
crimination based on one kind of action: a simple grasp
and move event. It is not clear from the present results
whether infants’ sensitivity to featural, configural and
temporal information is similar for other types of action,
and whether similar developmental changes would occur
between 4 and 10 months for other actions. Thus, future
research should explore how generalizable the current
findings are to other types of action.

However, even if one assumes that featural information
is more relevant for goal inference, why should sensitivity
to configural and temporal information decrease over
infancy? One possibility is that infants’ perceptual sys-
tems are able to dedicate more processing to featural
information at the cost of processing the other two
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sources of information. By reducing cognitive processing
of irrelevant sources of information, processing may be
enhanced for relevant sources of information. If this were
true, infants may be able to make more fine discrimina-
tions to changes in featural information at 10 months
than younger infants can. Future research should explore
this intriguing possibility.

Action discrimination is an aspect of action processing
which supports goal inference at any age, and thus
developmental change in action discrimination abilities
informs developmental theories of early goal under-
standing. For example, to the extent that infants’ early
goal understanding is accomplished using innate, mod-
ular, abstract principles (Gergely, N�dasdy, Csibra &
B�r�, 1995; Kir�ly, Jovanovic, Prinz, Aschersleben &
Gergely, 2003; Premack, 1990), the current findings
clearly indicate that such principles are supported by
underlying perceptual processes that may not be innate,
and may be experience dependent. In addition, to the
extent that changes in infants’ ability to understand the
minds of others is a gradual, constructive process
(Baldwin, 2005; Meltzoff, 2007; Tomasello, 1999;
Woodward, 2009), changes in action perception appear
to go hand in hand with broad social-cognitive devel-
opments that manifest around 9 months of age (Corkum
& Moore, 1998; Tomasello, 1999). The developmental
changes revealed in the present research may be another
correlate of infants’ emerging intentional inference skills.

Woodward has shown that infants understand the goal
structure of simple reach and grasp actions by 5–6 months
(Woodward, 1998). The current research may help to ex-
plain why infants below 5 months of age are unable to
demonstrate goal understanding in Woodward’s para-
digm. Goal understanding in this paradigm is indicated by
relatively less looking at the test trial in which the actor
reaches for the old toy with a new spatial trajectory (con-
sistency in object selection). The present results suggest
that 4-month-old infants would find such a change in
spatial trajectory salient, and potentially as salient as the
change in object selection.4 Indeed, before the age of 5
months, infants look equally long at both test events,
suggesting that spatial trajectory information weighs
heavily in their representation (Sommerville et al., 2005).

Overall, the current results bear a striking resemblance
to the phenomenon of perceptual narrowing that has
been observed across several other domains of percep-
tion. In phoneme perception (Kuhl, Stevens, Hayashi,
Deguchi, Kiritani & Iverson, 2006; Werker & Tees, 1984),
face perception (Kelly, Quinn, Slater, Lee, Ge & Pascalis,
2007; Pascalis, de Haan & Nelson, 2002), music percep-
tion (Hannon & Trehub, 2005a, 2005b), and visual sys-

tem development (Dobkins & Anderson, 2002), research
has shown that infants begin with relatively broad skills
for discriminating multiple properties or classes of
stimuli, and with experience lose sensitivity to some
properties while maintaining or enhancing sensitivity to
other properties. Because this phenomenon has been seen
across many domains, Scott, Pascalis and Nelson (2007)
raised the possibility that perceptual narrowing is a do-
main-general process in development that acts upon
domain-specific areas of perception. At the neural level,
the mechanism underlying the process may be a retrac-
tion of exuberant synaptic connections within the first
year of life (Dobkins, 2009; Huttenlocher, 1990). The
present findings may in fact be another instantiation of
this domain-general process of narrowing in a new per-
ceptual domain.

If experience is the relevant mediating factor in this
narrowing of perception between 4 and 10 months, what
is the relevant experience? One potential candidate is
infants’ first-person motor experience. Research supports
the idea that infants’ motor representations are linked to
their understanding of goal structure in others’ behavior
(Sommerville & Woodward, 2005; Woodward & Guaj-
ardo, 2002), and that motor experience is causal in this
role (Sommerville, Hildebrand & Crane, 2008; Som-
merville et al., 2005). As infants begin to reach and grasp
for objects, they may come to learn that the configural
and temporal aspects of their reaches are less relevant to
the goal of obtaining an object. What path the infant
takes to get an object, or how quickly the object is
reached for and moved toward the infant, are less rele-
vant than simply getting the object. However, using an
appropriate grip that matches the properties of the object
is critical to securely holding the object. As infants gain
experience with these principles in their own behavior,
they may map them on to their processing of others’
behavior. Recent evidence partially supports this idea:
10-month-olds’ understanding of the functional conse-
quences of the precision grasp is correlated with their
ability to perform precision grasps themselves (Loucks &
Sommerville, in press). Similarly, Daum, Prinz and
Aschersleben (2011) found that 6-month-old infants’
ability to perform grasps influenced their understanding
of the relation between different grasps and object shape.
However, although we believe that active experience is
the relevant input for these changes, it is an open ques-
tion as to when the changes actually occur: they may be
concomitant with the onset of grasping, or they may be
tightly related to age-related cortical changes that occur
around 9 to 12 months (Huttenlocher, 1990; Scott et al.,
2007). We are currently conducting studies to explore
these possibilities.

In conclusion, the present experiments shed light on
the development of action discrimination skills in
infancy, and provide the first evidence of developmental
change in infants’ attention to action properties. Infants
begin with undifferentiated action discrimination
abilities, which gradually narrow over time to focus on

4

While 4-month-olds found the configural change as salient as the
featural change in this experiment, we cannot say that they would find
such a change as salient as a change in object selection. Although object
selection seems very similar to featural information, the way featural
information has been defined here and in Loucks and Baldwin (2009), it
is not identical.
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processing the features of others’ actions. Infants’ early
processing of action is different from older infants’ pro-
cessing of action. This research opens the door to
explorations of the potential benefits of this change in
discrimination, and what mechanisms ultimately account
for this specialization in perception.
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