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Using a novel emotional perspective-taking task, this study investigated 4-year-olds’ (n = 97) use of a speak-
er’s emotional prosody to make inferences about the speaker’s emotional state and, correspondingly, their
communicative intent. Eye gaze measures indicated preschoolers used emotional perspective inferences to
guide their real-time interpretation of ambiguous statements. However, these sensitivities were less apparent
in overt responses, suggesting preschoolers’ ability to integrate emotional perspective cues is at an emergent
state. Perspective taking during online language processing was positively correlated with receptive vocabu-
lary and an offline measure of emotional perspective taking, but not with cognitive perspective taking, conflict
or delay inhibitory control, or working memory. Together, the results underscore how children’s emerging
communicative competence involves different kinds of perspective inferences with distinct cognitive
underpinnings.

Consider a situation in which a speaker, sitting
across a cluttered table from a listener, says, “Pass
me that paper.” A skilled listener can use a variety
of cues to infer the speaker’s referential intent: Is
there a specific paper of interest to the speaker, or
is there a particular paper that the listener, but not
the speaker, can reach? This use of inferences about
a conversational partner’s mental state to guide
communicative behavior is known as communicative
perspective taking. Given that situations that require
perspective taking are ubiquitous in day-to-day
conversation, a key developmental achievement is
learning to attend to and use perspective cues to
influence behavior during communicative interac-
tions. Here, we take a novel approach to this issue
by investigating children’s sensitivity to a partner’s
emotional state when interpreting spoken language.

Specifically, we examined 4-year-olds’ use of a
speaker’s emotional tone of voice to make infer-
ences about that speaker’s communicative intent.
To provide a stringent test of perspective taking,
our task required children to consider the view-
point of another individual whose emotional reac-
tion to an event would conflict with their own.

To date, research on children’s communicative
perspective taking has primarily focused on con-
texts that require reasoning about others’ cognitive
states—that is, an individual’s consideration of both
what a communicative partner knows and whether
this matches or mismatches one’s own knowledge.
For example, research has investigated young chil-
dren’s sensitivity to shared knowledge and infor-
mation, or common ground (Clark, 1996), established
through shared experience (e.g., Ganea & Saylor,
2007), as well as through common cultural back-
ground (e.g., Liebal, Carpenter, & Tomasello, 2013).
These studies have demonstrated that older infants
can use shared experiences with other individuals,
such as previously searching for or sharing an
object together, to identify the referent of an
ambiguous request (e.g., Ganea & Saylor, 2007;
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Moll, Richter, Carpenter, & Tomasello, 2008). Simi-
larly, 3- to 5-year-olds will assume that a speaker is
requesting information about a novel, and not a
culturally well-known, object when ambiguously
asked, “What’s that?” (Liebal et al., 2013). When
producing referring expressions, children as young
as 3 years of age also take common ground into
account (e.g., Menig-Peterson, 1975; Matthews,
Butcher, Lieven, & Tomasello, 2012).

Most relevant for the present work are studies
that examine listeners’ ability to consider others’
perspectives during real-time language processing
at a fine-grained temporal scale. In these studies,
knowledge mismatches are typically created by
varying what a communicative partner can or can-
not see, with the contrast between mutually visible
objects and objects that are hidden from one con-
versational participant serving as a proxy for
knowledge that is shared (i.e., in common ground)
or not shared during communicative interactions
(e.g., Brown-Schmidt, 2009; Epley, Morewedge, &
Keysar, 2004; Fan, Liberman, Keysar, & Kinzler,
2015; Keysar, Lin, & Barr, 2003; Wang, Ali, Frisson,
& Apperly, 2015, among others). The question of
interest is whether listeners’ gaze patterns reflect a
sensitivity to visual perspective differences in the
early moments of language processing. Research
using these paradigms has documented sensitivity
to speaker perspective in children as young as 3–
5 years (e.g., Nadig & Sedivy, 2002; Nilsen & Gra-
ham, 2009). Some studies, however, have found evi-
dence for an egocentric bias—interference from a
child’s own point of view that limits the ability to
fully consider a speaker’s perspective—that
decreases with age (e.g., Epley et al., 2004; Wang
et al., 2015). The degree to which egocentricity is
observed, and the point at which perspective inte-
gration occurs (i.e., early during language process-
ing, as a sentence unfold, vs. later, after a sentence
is understood in its entirety), depends on several
factors including task complexity and the degree of
conflict between the listener and speaker’s perspec-
tive (San Juan, Khu, & Graham, 2015).

To what extent do studies of common ground
and visual perspective taking fully capture the
kinds of sensitivities used in successful communica-
tive interactions? This question is important because
results from these types of tasks have been used to
draw broader conclusions about the nature of chil-
dren’s communication and perspective-taking
abilities (e.g., Fan et al., 2015; Nilsen & Fecica, 2011;
Wang et al., 2015). However, dealing with
discrepancies in knowledge and visual perspective
involves only the cognitive aspects of

communicative perspective taking. As such, these
paradigms do not address the emotional perspective
of a communicative partner, which could conceiv-
ably be more commonly evaluated and also more
consequential in children’s everyday social interac-
tions. To illustrate, consider the following situation:
A child telephones a neighboring child to ask if she
can come over and play, and the neighbor replies
“okay.” From the point of view of an experienced
communicator, the child’s understanding of this
response should differ depending on whether it
was spoken in an excited and cheerful manner ver-
sus an unenthusiastic and reluctant manner. At pre-
sent, these emotionally shaded meanings have not
been examined in empirical studies of online com-
municative perspective taking, despite evidence for
differences in the development of cognitive and
emotional perspective-taking abilities (e.g., Hoff-
mann, Singer, & Steinbeis, 2015). Given the possibil-
ity that children’s success at communicative
perspective taking might vary depending on the
type of perspective inferences at play, a more com-
prehensive understanding of children’s conversa-
tional abilities requires empirical investigation of
their performance in emotionally relevant situa-
tions.

To engage in emotional perspective taking of this
type, children need to be sensitive to the cues that
signal a speaker’s emotional state or emotional dis-
position toward objects and events. In recent years,
there has been a growing body of research examin-
ing children’s understanding of how this informa-
tion is conveyed by emotional prosody (e.g.,
Berman, Chambers, & Graham, 2010; Quam &
Swingley, 2012). Emotional prosody refers to non-
linguistic modulations of the voice that are under-
stood by listeners to convey emotionality (e.g.,
changes in pitch contours, pitch levels, and speech
rate; see Banse & Scherer, 1996; Frick, 1985). Infants
will use a speaker’s emotional prosody, when
paired with appropriate facial expressions, to guide
their interpretation of an ambiguous referential
statement (e.g., excitement, Akhtar, Carpenter, &
Tomasello, 1996; Moll et al., 2008; dissatisfaction,
Moll & Tomasello, 2006). By 4–5 years of age, chil-
dren can use these prosodic cues without visual
support to narrow the possible candidates for an
unfolding referential description (Berman, Graham,
& Chambers, 2013; Berman et al., 2010), to learn
novel words (Berman, Graham, Callaway, & Cham-
bers, 2013), to identify emotional faces (Berman,
Chambers, & Graham, 2016), and to identify the
emotional state of a speaker (Quam & Swingley,
2012). However, these studies do not provide
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evidence of emotional perspective taking per se.
This is because the use of emotional prosody cues
does not require a consideration of the viewpoint of
another individual whose emotional reactions
might conflict with their own. For example, chil-
dren’s ability to use a speaker’s sad tone of voice to
help identify an intended referent (a broken doll)
could rest on their own potential emotional reac-
tions (e.g., I would be sad if my doll broke) or prior
associations (e.g., my sister sounded sad when her
doll broke), without engaging in perspective rea-
soning about the speaker in the current situation.
Similarly, infants’ use of a speaker’s excited tone to
identify an object the speaker and child had shared
earlier (e.g., Moll et al., 2008) could arise because
the child’s own emotional reaction would likely be
the same.

There is evidence from work outside the lan-
guage processing and emotional prosody literature
that suggests that preschoolers do, in fact, have a
complex understanding of others’ emotional states
(e.g., Harris, de Rosnay, & Pons, 2016; Pons, Harris,
& de Rosnay, 2004). By 3–4 years of age, children
begin to understand the situations that elicit differ-
ent emotions (e.g., Denham, 1986), and by 3–
5 years of age, they start to appreciate the link
between emotions and desires (i.e., that different
desires lead to different emotional reactions; e.g.,
Harris, Johnson, Hutton, Andrews, & Cooke, 1989;
Yuill, 1984). For example, when presented with
vignette-style scenarios, preschoolers can correctly
identify a puppet’s emotional reaction to an emo-
tion-evoking situation, even when this reaction dif-
fers from how the children themselves would react
(e.g., the puppet enacts fear about attending the
first day of school when, by parental report, the
same situation would evoke excitement in the child;
Denham, 1986; Denham & Couchoud, 1990). Thus,
preschoolers appear to possess the basic compe-
tence required to engage in emotional perspective
taking.

The above finding does not, however, reveal
whether children can integrate inferences about
another’s conflicting emotional state rapidly enough
to constrain their interpretation of spoken language.
That is, in order to make use of another’s emotional
perspective to infer meaning and to react accord-
ingly (as in the phone example described above),
the integration of unfolding linguistic information
with perspectival cues must occur quickly enough
to influence children’s comprehension “in the
moment.” Here, we pursued this question by pre-
senting 4-year-olds with a task that required them
to use a speaker’s emotional prosody to infer the

speaker’s emotional state and, correspondingly, the
speaker’s communicative intent. Our focus on 4-
year-olds is motivated by the important develop-
mental changes in communicative (e.g., Nilsen &
Graham, 2009) and emotional perspective taking
(e.g., Denham & Couchoud, 1990) that occur
between 3 and 5 years of age, and the fact that con-
siderable individual differences in cognitive abilities
such as executive function (e.g., Carlson, 2005) are
often reported for this age group.

The task was set up as a competitive game
between the child and the speaker, in which a posi-
tive outcome for the child corresponded to a nega-
tive outcome for the speaker and vice versa. Here,
we use the term “competitive” to indicate that on
many trials, the child and the speaker desired dif-
ferent outcomes. Critically, this manipulation
allowed us to create a direct contrast between the
relevant emotional response for the child and that
for the speaker. On each trial, children were pre-
sented with a visual display containing two doors:
the child’s door and the speaker’s door. They were
told that there would be a sticker behind only one
of the doors and that the location of the sticker
would determine which player would be awarded
a sticker. Children were told that the speaker
would receive advance knowledge of (but no con-
trol over) the location of the sticker on each trial.
Based on the speaker’s ambiguous sentence about
the sticker’s location (e.g., “Look! There it is.”), spo-
ken with either positive (happy) or negative (sad)
emotional prosody, children had to identify the
location of the sticker. If children are sensitive to
the emotional state of the speaker, they should
assume that the sticker would be behind the speak-
er’s door when the speaker sounds happy and that
the sticker would be behind their door when the
speaker sounds sad. The opposite pattern of results
would arise if children interpret the speaker’s state-
ments from a uniquely egocentric perspective.

As a further test of children’s emotional perspec-
tive taking, a subset of trials involved scenarios
where players could lose stickers. Children were
told that if a large “X” appeared behind a player’s
door that player would lose a sticker. When the
child lost a sticker, the speaker did not, and vice
versa. Accordingly, on these trials, children should
assume the “X” would be behind the speaker’s
door when the speaker sounded sad (i.e., because
she would lose a sticker) and that the “X” would
be behind their door when the speaker sounded
happy (i.e., because the speaker would get to keep
all of her stickers). Again, the opposite pattern of
results would be expected if children were
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interpreting the speaker’s statements from a
uniquely egocentric perspective. The inclusion of
the potential loss trials ensured the design provided
a strong test of children’s perspective-taking abili-
ties across scenarios.

Two measures were used. First, to examine
online processing, we recorded children’s real-time
eye gaze behavior. Eye movement measures reflect
moment-by-moment language processing at the
millisecond level (e.g., Tanenhaus, Spivey-Knowl-
ton, Eberhard, & Sedivy, 1995), often detecting
effects and patterns that are not reflected in
preschoolers’ explicit behavioral responses, such as
in the context of processing of emotional prosody
(e.g., Berman et al., 2010; Berman, Graham, Call-
away et al., 2013), sentence comprehension (e.g.,
Snedeker & Trueswell, 2004), and false-belief rea-
soning (e.g., Clements & Perner, 1994; Low, 2010).
Specifically, we examined when, leading up to their
explicit judgments about the sticker’s location, chil-
dren showed evidence of integrating the speaker’s
emotional perspective in their visual consideration
of the two doors. Here, we were interested in
whether children demonstrated a possible initial
egocentric bias, followed by a recovery phase (as in
Epley et al., 2004), or instead whether an apprecia-
tion of their partner’s perspective would be appar-
ent in the early moments of processing (as in Nadig
& Sedivy, 2002). Our second measure involved chil-
dren’s controlled and conscious judgments, as
reflected in their pointing to their own door or the
speaker’s door. If 4-year-olds readily engage in
emotional perspective taking during online lan-
guage comprehension, we reasoned that both mea-
sures should reflect consideration of the “correct”
door from the speaker’s view. Conversely, if chil-
dren at this age are generally unsuccessful at this
form of perspective taking (e.g., adopting instead
an egocentric interpretation), both measures should
reflect consideration of the incorrect door. A third
possibility, reported in earlier studies of 4-year-olds
(e.g., Berman et al., 2010), is that children’s eye
gaze patterns may reflect implicit sensitivities that
do not fully translate into conscious behaviors (i.e.,
pointing). It is also important to note that children’s
success at emotional perspective taking may differ
depending on emotional valence (happy vs. sad)
and the reasoning context (e.g., when the situation
involves a potential win vs. a potential loss).

We also collected measures of individual differ-
ences. Previous research has found correlations
between individuals’ visual perspective-taking abil-
ity during communication and their inhibitory con-
trol (e.g., Brown-Schmidt, 2009; Nilsen & Graham,

2009). There is also a well-established association
between theory of mind (as measured by false
belief tasks) and inhibitory control during the pre-
school years (e.g., Carlson & Moses, 2001; Devine &
Hughes, 2014). A question relevant to the current
study is whether different kinds of communicative
perspective taking draw on different components of
executive function. To this end, we measured chil-
dren’s working memory, delay inhibitory control,
and conflict inhibitory control, and examined their
correlations with performance on the communica-
tion task. If online communicative perspective tak-
ing within the emotional and cognitive domains
draw on similar components of executive function,
then children’s performance on the real-time com-
municative perspective-taking task should be posi-
tively correlated with their conflict inhibitory
control skills.

To assess the potentially important role of men-
talizing ability (Nilsen & Fecica, 2011), we included
an offline measure of emotional perspective taking
(the affective knowledge task of Denham, 1986) and
an offline measure of cognitive perspective taking
(the visual perspective task introduced by Masang-
kay et al., 1974). If the types of mentalizing abilities
that underlie communicative perspective taking are
domain general, we would expect children’s perfor-
mance to be related to both of the offline measures
of perspective taking. However, if this relation is
more domain-specific, performance would plausibly
be correlated only with the offline measure of emo-
tional perspective taking. Finally, to control for
baseline differences in children’s basic language
skills, children’s receptive vocabulary was assessed.

Method

Participants

Participants were ninety-seven 4-year-olds (49
males; M = 4.30, SD = 0.15, range = 4.0–4.5 years),
recruited as part of a larger study on communica-
tive development. Data were collected between
January 2014 and April 2015. A large sample was
tested in order to ensure sufficient variance for the
individual difference measures. All were native
English speakers and had no reported developmen-
tal disorders. Five additional children were tested
but excluded from the final sample due to difficul-
ties following task instructions or uncooperative-
ness (n = 2) or insufficient eye gaze data (n = 3).
The majority of families self identified as Caucasian
(Caucasian = 86%, multiracial = 9%, Asian or
other = 5%), and themajority of parents had completed
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postsecondary education (high school = 13%, postsec-
ondary = 73%, graduate studies = 14%). Children
were tested across two hour-long sessions within a
week of each other. Children completed an additional
communicative perspective-taking task and their par-
ents completed standardized questionnaires (those
data will be reported elsewhere). Individual differ-
encemeasures were collected following the communi-
cation task.

Communication Task

Stimuli

Visual stimuli consisted of 15 image sequences
presented in a set pretrial, trial, posttrial order (see
Figure 1). The pretrial image for each sequence con-
tained either a single object (on critical trials) or an
identical pair of objects (on filler trials) paired with
a recorded statement introducing the object(s) (e.g.,
“The next sticker is a fish sticker” or, on potential
loss trials, “Next is the bad X”). These statements
were recorded using child-directed speech with
neutral emotional prosody. The trial image that
was presented next in each sequence consisted of
duplicate closed doors, one red and one blue. The
trial image was first presented for 1,000 ms in
silence, after which the child heard a referentially
ambiguous utterance (“Look, there it is” or “Oh, I
see it.”), spoken with either positive (happy-sound-
ing) or negative (sad-sounding) emotional prosody.
Although they were prerecorded, the utterances
appeared to be spontaneously produced by the
(confederate) adult player located in another room
(see Procedure). The posttrial image of each
sequence showed the two doors opened to reveal
the object(s) behind the door(s) and was presented
without sound. The location of the doors on the
screen was counterbalanced, such that half the par-
ticipants saw the red door on the left and the blue
door on the right, and the other half saw the
reverse. The side and color of child’s door versus
the adult player’s door was also counterbalanced
across participants, but for a given participant, the
location of each player’s door remained constant
across all trials. On critical trials, the location of the
revealed object was balanced across players (i.e.,
the object appeared behind each player’s door on
50% of trials).

All auditory stimuli were recorded by a female
native English speaker. To ensure that the utter-
ances conveyed the intended emotional prosody, 10
adults rated the utterances on a scale that ranged
from 1 (negative sounding) to 7 (positive sounding),

with 4 (neutral) at the midpoint. Ratings confirmed
that the positive and negative utterance types were
significantly different from one another (negative:
M = 2.05, range = 1.00–3.00; positive: M = 6.55,
range = 5.50–7.00; p < .001), as well as from the neu-
tral introductory phrases (M = 4.15, range = 3.15–
4.54; ps < .001).

Additional Materials

Stickers depicting the same objects used in the
image sequences were used, along with one red
and one blue sticker bag, and one red and one blue
T-shirt.

Apparatus

The experiment was programmed and conducted
using E-Prime software (Psychology Software Tools,
Inc., Sharpsburg, PA) with Tobii extensions. Visual
stimuli were shown on a large 46 in. monitor, and
auditory stimuli were presented through speakers
located behind the monitor. Participants’ eye gaze
was recorded using a Tobii 950 eye tracker (Tobii
AB, Danderyd, Sweden). A five-point calibration
procedure was conducted using Clearview software
(Tobii AB, Danderyd, Sweden). The majority of
children (n = 94) recorded five calibration points for
each eye, with the remainder (n = 3) recording four
points per eye. Participants’ eye movements were
identified in relation to specific areas of interest,
corresponding to the location of display objects,
defined prior to data collection. Eye movement data
were collected during the test trial portion of each
trial only (i.e., not during the pretrial or posttrial
phases). Gaze position was logged every 20 ms and
fixations were defined as looks to a given spatial
location that lasted longer than 100 ms. The gaze
data were aligned with speech landmarks in the
prerecorded utterances using Eye-gaze Language
Integration software (Berman, Khu, Graham, & Gra-
ham, 2013). An HD camera, positioned behind the
participant, recorded pointing behavior.

Procedure

The task was introduced as a competitive game
that would be played against an adult player (con-
federate). First, the child was shown “the control
room” (i.e., a small room adjacent to the testing
room) where the adult player was sitting at a com-
puter screen. The child was told that she or he
would be playing a game against the adult player
and that the adult player would be speaking to
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the child from the control room through a micro-
phone. The purpose of this multiroom format was
to allow for the use of prerecorded utterances
while maintaining the impression that the child
was interacting with a live speaker. The child and
adult player were then each assigned one of two
colors (e.g., child, blue; confederate, red) and given
shirts and prize bags of that color. The color
assigned to the child was counterbalanced across
participants.

After meeting the adult player, the child was
brought into the testing room and was seated in a
chair approximately 4.5 feet away from a large
monitor. Following a brief calibration procedure,
images of a red door and blue door appeared side
by side on screen. The experimenter explained the
opportunity to win stickers depending on whether
the sticker appeared behind the child’s door (e.g.,
blue door) or the speaker’s door (e.g., red door).
The experimenter further explained that on each

Figure 1. Sample procedure for potential win trials (top left panel) and potential loss trials (top right panel). Sample procedure for filler
trials is presented in the bottom panel, with double win trials (spoken with positive emotional prosody) on the left and double loss
trials (spoken with negative emotional prosody) on the right.

Four-Year-Olds’ Emotional Perspective Taking 2269



trial the adult player (henceforth the “speaker”)
would receive advance knowledge of (but no con-
trol over) the location of the sticker. Finally, the
experimenter explained that the speaker would tell
the child, through the microphone, which sticker
would be coming next (e.g., fish, dog, “X,” etc.),
and the child would have to decide which door the
sticker would be behind. Control questions were
used to verify that the child understood which door
was his or her own.

The child then participated in four practice trials.
The procedure for each trial was identical: During
the pretrial phase, the child was informed about the
type of upcoming object (i.e., a sticker or an “X”).
During the trial, the child saw the two closed doors
and heard an ambiguous utterance spoken in either
a positive or negative prosody (e.g., “Look, there it
is.”). The child was then instructed to point to the
door he or she thought the object would be behind.
The posttrial location of the sticker was revealed
only after the child had pointed to a door. Based on
the on-screen location of the object, a sticker was
given to, or taken from, the child or speaker’s bag
(e.g., if a sticker was behind the child’s door on
screen, it was placed in the child’s bag). For the
practice trials only, the experimenter also com-
mented on how the child and speaker might be
feeling (e.g., “It’s behind your door, so you get the
sticker! You must be feeling pretty happy. [Speak-
er’s name] is sad because she didn’t get a sticker,
but that’s okay, we’re going to play again.”). The
four practice trials consisted of two potential win
trials (one negative and one positive prosody), one
potential loss trial (negative prosody) and one dou-
ble win filler trial (positive prosody). Trial types are
described in detail next (see Figure 1). After the
practice trials, the child was presented with 16 criti-
cal trials intermixed with four filler trials and pre-
sented in one of four randomized orders.

Potential win trials. On these trials, players had
the potential to win stickers. During the pretrial
phase, the child was told by the prerecorded voice
what the next sticker would be and saw a picture
of the sticker. The child then saw two closed doors
and heard the ambiguous prerecorded statements
in either positive or negative emotional prosody.
The posttrial location of the sticker varied by the
prosody of the utterance: Negative utterances were
followed by an image of the sticker behind the
child’s door, and positive utterances were followed
by an image of the sticker behind the speaker’s
door.

If children interpreted the emotional prosody
cues from an egocentric perspective, they would

assume that the sticker would be behind their door
in the positive prosody condition (i.e., the child is
happy because he or she will get a sticker) and
behind the speaker’s door in the negative prosody
condition (i.e., the child is sad because he or she
will not get a sticker). By contrast, if children were
taking the speaker’s perspective into account when
interpreting the utterances, the reverse pattern
would be expected. That is, children would assume
that the sticker would be behind the speaker’s door
in the positive prosody condition (i.e., the speaker
is happy because she will get a sticker) and behind
the speaker’s door in the negative prosody condi-
tion (i.e., the speaker is sad because she will not get
a sticker). Each child was presented with eight
potential win trials (four negative and four positive
emotional prosody).

Potential loss trials. On these trials, the players
had the potential to lose stickers. Here, the child
was told by the prerecorded voice that the next
trial would involve a “Bad X.” On every potential
loss trial, the child was reminded that if the X were
to be behind a player’s door, that player would
lose a sticker. The child then saw two closed doors
and heard the ambiguous prerecorded statements
in either positive or negative emotional prosody.
The posttrial location of the X varied depending on
the prosody of the utterance: negative prosody
utterances were followed by an image of the X
behind the speaker’s door, and positive prosody
utterances were followed by an image of the X
behind the child’s door. As noted earlier, if chil-
dren interpreted the emotional prosody cues from
an egocentric perspective, in this scenario they
would assume that the X would be behind the
speaker’s door in the positive prosody condition
(i.e., the child is happy because he or she will not
lose sticker) and behind their own door in the neg-
ative prosody condition (i.e., the child is sad
because he or she will lose a sticker). However, if
children were taking the speaker’s perspective into
account, the opposite pattern would be expected.
Each child was presented with four potential loss
trials (two negative and two positive emotional
prosody).

Filler trials. Four filler trials were included to
prevent children from establishing expectations
about certain trial types and emotional prosody
pairs. On the double win trials (two trials), the
child saw two identical objects during the pretrial
and was told that there would be two stickers, one
for each player. The child saw the two doors and
heard an ambiguous statement (always positive).
During the posttrial reveal, both players had a
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sticker behind their door, signifying that both players
would be given a sticker. This type of filler trial was
included to prevent children from adopting a strategy
of discounting their door on positive prosody poten-
tial win trials. On the double loss filler trials (two tri-
als), the child saw two Xs during the pretrial and was
told that because of the two Xs, both players would
lose a sticker. During the test phase, the child saw the
two closed doors and heard an ambiguous statement
(always negative). During the posttrial reveal, both
players had an X behind their door, and so each
player had a sticker removed from their prize bag.
This type of filler trial was included to prevent chil-
dren from discounting the speaker’s door on negative
prosody potential loss trials.

Individual Difference Measures

Executive Functions

Working memory. Children completed the pic-
ture memory subtest of the Wechsler Preschool and
Primary Scale of Intelligence, 4th ed. (Wechsler,
2012). Raw scores were converted to standard
scores using age-based Canadian norms.

Conflict inhibitory control. Children’s perfor-
mance was assessed using the Stroop-like “day–
night” task (Gerstadt, Hong, & Diamond, 1994). The
child was first asked what is in the sky at night (stars)
and what is in the sky during the day (the sun). The
child was then shown a card depicting a dark night
sky with stars and a moon, and another card showing
the sun in a light blue sky. Children were instructed
to say “day” when presented with the moon and stars
card, and “night” when presented with the sun card.
Following three practice trials with corrective feed-
back, the child was administered 16 test trials in pseu-
dorandom order. Accuracy (score up to 16) was
recorded. Self-corrections were counted as incorrect
(e.g., Gerstadt et al., 1994). A research assistant coded
20% of the data (n = 20). Interrater reliability was
excellent (Cohen’s j = .946; p < .001).

Delay inhibitory control. Delay inhibitory con-
trol was assessed using a task based on Beck,
Schaefer, Pang, and Carlson (2011). The child made
a series of choices in which they could receive a
smaller reward immediately or a larger reward
later. Specific rewards were small erasers and color-
ful balls. Six test trials were administered in the fol-
lowing order: 1 versus 4 erasers, 1 versus 2 balls, 1
versus 6 erasers, 1 versus 4 balls, 1 versus 6 balls,
and 1 versus 2 erasers. The number of trials on
which the child chose the delayed reward (score up
to 6) was recorded.

Mentalizing Ability

Emotional perspective taking. Vignettes of emo-
tion-eliciting scenarios were presented in a puppet
task (Denham, 1986). Puppets enacted the various
situations, and children indicated how the protago-
nist puppet felt by affixing a felt face depicting one
of four potential emotions (i.e., sadness, happiness,
fear, or anger) to the puppet’s face. The puppets
enacted four vignettes that evoked unequivocal emo-
tional responses (e.g., happiness at being given a
cupcake), as well as six vignettes that involved more
equivocal scenarios (e.g., going into the water at the
swimming pool). In the latter situations, the puppet
displayed an emotional response that was inconsis-
tent with the child’s typical response, as previously
established by parental report (e.g., if the child is typ-
ically excited about going into the water, the puppet
enacted fear). For each vignette, the child received a
score of 2 if they correctly identified the displayed
emotion, 1 if they identified an incorrect emotion of
the correct valence (e.g., indicating angry instead of
sad), and 0 if they identified an incorrect emotion of
the incorrect valence (e.g., indicating happy for sad).

Cognitive perspective taking. The visual perspec-
tive “turtle task” (Flavell, Everett, Croft, & Flavell,
1981; Masangkay et al., 1974) was administered.
The experimenter sat across the table from the child
and placed a picture of a turtle between them. The
picture was placed such that the turtle appeared
right-side up to the child and upside down to the
experimenter. The child was asked, using a forced
choice format, to describe how he or she saw the
turtle, as well as how the experimenter saw the tur-
tle (i.e., “standing on its feet” or “lying on its
back”). The turtle image was rotated 180° and the
same questions were asked. This procedure was
repeated with two additional animals (bird, pig),
yielding six trials in total. The child received one
point for each correct answer about the experi-
menter’s perspective (score up to 6).

Vocabulary

Children were administered the Peabody Pic-
ture Vocabulary Test, 4th ed. (PPVT–4; Dunn &
Dunn, 2007), and standard scores (age-based
norms) were used in analyses.

Results

We first report children’s performance on the com-
munication task, focusing on performance during
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the critical trials. Of particular interest is children’s
consideration of their door relative to the speaker’s
door as they hear the ambiguous statement spoken
with positive or negative prosody. Children’s point-
ing behaviors are described first, followed by chil-
dren’s eye gaze patterns. Given that predictions
vary by trial type, children’s performance is exam-
ined separately for the potential win and the poten-
tial loss trials. Preliminary analyses showed
children’s performance did not vary as a function
of trial order (potential win: p = .07 for pointing,
p = .22 for eye movements; potential loss: p = .59
pointing, p = .17 eye movements), and thus, order
was not included in the analyses. We then exam-
ined the relations between performance on the men-
talizing and executive function tasks and the
communication task.

Pointing Behaviors

Children’s pointing behaviors were used as an
explicit measure of children’s expectations about
the location of the objects, based on the speaker’s
emotional prosody. A research assistant who was
unaware of the experimental hypotheses coded
the points to the doors from video recordings
without sound. Interrater reliability calculated for
20% of the data (n = 20; coded by a second assis-
tant) was excellent (Cohen’ s j = .955; p < .001).
To capture children’s pointing behavior with a
single measure, we compared points to the child’s
door across the positive and negative prosody tri-
als within each trial type. The number of points
to the child’s door was summed and divided by
the total number of points for each prosody and
trial type, and then converted to a percentage
score.

Potential Win Trials

Recall that for these trials, players want the
sticker to appear behind their assigned door. Upon
hearing the speaker’s sad-sounding tone of voice in
the negative emotional prosody condition, children
should infer that the speaker is sad that she will
not win a sticker and thus point to their own door.
In the positive emotional prosody condition, chil-
dren should infer that the speaker is happy because
she will win the sticker, and they should therefore
point to the speaker’s door. As can be seen in Fig-
ure 2, children pointed to their own door signifi-
cantly more than would be predicted by chance for
both the negative, M = 82.7, SD = 26.4, t
(96) = 12.23, p < .001, and positive prosody

conditions, M = 63.1, SD = 34, t(96) = 3.78,
p < .001. There was, however, a significant differ-
ence between two conditions; children pointed to
their own door significantly more often on negative
prosody trials than positive prosody trials, t
(96) = 5.28, p < .001, d = 0.54.

Potential Loss Trials

Recall that if children were interpreting the utter-
ances from the speaker’s perspective, on potential
loss trials, negative emotional prosody should lead
to the inference that the speaker is sad because she
will lose a sticker. Accordingly, they should point
to the speaker’s door. On positive prosody trials,
they should infer the speaker is happy because she
will not lose a sticker (i.e., the child will get the X),
and they should point to their own door. Children
pointed to their door significantly less often than
would be predicted by chance for both the nega-
tive, M = 37.6, SD = 36.8, t(96) = 3.31, p = .001, and
positive prosody conditions, M = 39.2, SD = 42.8, t
(96) = 2.49, p = .015, with no significant differences
across conditions (p = .727).

In summary, the pointing data suggest that
under certain circumstances, preschoolers engage in
some degree of emotional perspective taking when
making inferences about communicative intent.
When children had the opportunity to win a
reward, their overall tendency to point to their own
door was shifted in the relevant direction by the
speaker’s emotional prosody. When faced with the
prospect of losing a reward, however, children
tended to point to the speaker’s door regardless of
whether the speaker sounded happy or sad. In the
next set of analyses, we examine children’s eye gaze
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as the utterances unfolded and children prepared to
make their selections. These implicit measures were
expected to capture sensitivities not reflected in
children’s explicit decisions.

Eye Gaze Patterns

Children’s fixations to the two closed doors were
examined across four time intervals: baseline, utter-
ance, postutterance, and action planning. The base-
line interval captured children’s visual consideration
of the two doors during the 1,000 ms of silence that
preceded the onset of the utterance (i.e., before emo-
tional prosody information was available). The sub-
sequent three intervals capture children’s
interpretation of the ambiguous positive or negative
prosody utterances with varying degrees of immedi-
acy. The second interval, the utterance interval, began
200 ms after the onset of the first word of the utter-
ance (i.e., the first point at which children had access
to emotional prosody information) and continued
for the average utterance length (2,400 ms). The
200 ms margin was added in order to adjust for the
time required for the eyes to react to unfolding lin-
guistic information (e.g., Allopenna, Magnuson, &
Tanenhaus, 1998). We excluded fixations initiated
before the beginning of the interval in order to
ensure that the eye gaze data reflected a reaction to
the prosody information in the speech stream rather
than a tendency to continue fixating a particular
door. The third interval, the postutterance interval,
examined children’s eye gaze patterns immediately
after the offset of the utterance and continued for
the same duration as the average length of the utter-
ance (2,400 ms). To capture children’s gaze patterns
in the seconds immediately preceding their explicit
choice of a door, the last interval, the action-planning
interval, examined children’s eye gaze for an addi-
tional period of 2,400 ms after the offset of the pos-
tutterance interval. Inspection of children’s mean
latency to point indicated that 85% of children had
begun to initiate pointing by the end of the action-
planning interval (13% pointed within the postutter-
ance interval). To quantify children’s gaze behaviors
to the doors using a single measure, we calculated
the average proportion of time spent looking to the
child’s door (the average time spent fixating the
child’s door divided by the total time spent fixating
both doors, within each time interval).

Potential Win Trials

Baseline. A one-sample t test against chance
(0.50) revealed a tendency for children to fixate

their own door, M = 0.57, SD = 0.29, t(96) = 2.28,
p = .025. As would be expected, given that there is
no linguistic or prosodic information available,
there was no difference between positive (M = 0.58,
SD = 0.33) and negative prosody conditions
(M = 0.55, SD = 0.34), p = .450.

Interpretation of emotional prosody. Figure 3 dis-
plays the proportion of time spent fixating the
child’s door across the three main time intervals of
interest (utterance, postutterance, action planning)
as a function of emotional prosody. The measures
were submitted to a 2 (prosody: positive vs. nega-
tive) 9 3 (interval: utterance vs. postutterance vs.
action planning) repeated measures analysis of
variance (ANOVA). This analysis revealed signifi-
cant main effects of prosody, F(1, 96) = 51.13,
g2
p = .348, p < .001, and interval, F(2, 192) = 7.67,

g2
p = .07, p = .001, qualified by a significant

Prosody 9 Interval interaction, F(2, 192) = 35.178,
g2
p = .268, p < .001. To examine the significant

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Utterance Post-utterance Action-planning

M
ea

n 
Pr

op
or

tio
n 

Fi
xa

tio
ns

 -
C

hi
ld

's 
D

oo
r

Time Interval

Positive

Negative

*

**

**

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Utterance Post-utterance Action-planning

M
ea

n 
Pr

op
or

tio
n 

Fi
xa

tio
ns

 -
C

hi
ld

's 
D

oo
r

Time Interval

Positive

Negative

**

**

**

**

Figure 3. Proportion of time spent fixating the child’s door
across the three time intervals as a function of emotional prosody
condition for potential win trials (top panel) and potential loss
trials (bottom panel).
*p = .01. **p < .001.

Four-Year-Olds’ Emotional Perspective Taking 2273



interaction, we compared the time children spent
fixating their own door in the positive and negative
prosody conditions across the three time intervals.
This measure was not significantly different across
the positive and negative prosody conditions
within the utterance (negative: M = 0.52, SD = 0.29;
positive: M = 0.49, SD = 0.29), t(96) = 0.76,
p = .448, or postutterance intervals (negative:
M = 0.64, SD = 0.28; positive: M = 0.57, SD = 0.33),
t(96) = 1.75, p = .084. During the action-planning
interval, children spent significantly longer looking
at their own door in the negative prosody condi-
tion (M = 0.75, SD = 0.26) than the positive pro-
sody condition, M = 0.34, SD = 0.27), t(96) = 11.74,
p < .001, d = 1.19.

We then compared the time children spent fix-
ating their own door against chance (0.50) for
each prosody condition and interval using one-
sample t tests, with alpha corrected for multiple
comparisons to yield an adjusted value of 0.017.
Recall that if children were considering the speak-
er’s perspective, they should fixate their own door
more than would be expected by chance in the
negative prosody condition (i.e., should expect the
sticker to be behind their door), and less than
chance in the positive prosody condition (i.e.,
should expect the sticker to be behind the speak-
er’s door). For the negative prosody condition,
children’s fixations to their door during the utter-
ance did not differ significantly from chance
(p = .441). However, the proportion of time chil-
dren spent fixating their own door was signifi-
cantly greater than chance in the postutterance
interval, t(96) = 5.02, p < .001, and action-planning
interval, t(96) = 9.41, p < .001. For the positive
prosody condition, children’s looking to their door
did not differ significantly from chance during the
utterance interval (p = .775) or postutterance inter-
val (p = .023). During the action-planning interval,
however, the proportion of time children spent
fixating their door was significantly below chance,
t(96) = 5.97, p < .001. Thus, in the negative emo-
tional prosody condition, children’s looking
toward their own door began immediately after
the utterance had ended and increased over time.
In the positive prosody condition, a consistent pat-
tern of looking toward the speaker’s door
emerged only later, as children began planning
their pointing response. There was a moderate
positive correlation between children fixating a
given door during the action-planning interval
and subsequently pointing to that door (averaged
across positive and negative emotional prosody),
r = .294, n = 97, p = .003.

Potential Loss Trials

Baseline. A one-sample t test comparing chil-
dren’s looking to chance (0.50) revealed a tendency
to fixate the speaker’s door (i.e., to fixate their own
door less than would be predicted by chance),
M = 0.42, SD = 0.30, t(96) = 2.53, p = .013. The pro-
portion of time children spent looking at their door
did not differ between positive (M = 0.38,
SD = 0.39) and negative prosody conditions
(M = 0.46, SD = 0.37), p = .077.

Interpretation of emotional prosody. To capture
changes in looking over time, the proportion of
time children spent looking toward their own door
was submitted to the same repeated measures
ANOVA described earlier. This analysis revealed a
significant main effect of prosody, F(1, 96) = 10.71,
g2
p = .10, p = .001, that was qualified by a signifi-

cant Prosody 9 Interval interaction, F(2,
192) = 8.80, g2

p = .084, p < .001 (see Figure 3). To
explore the significant interaction, we compared
children’s looking to their own door in the positive
and negative prosody conditions across three time
intervals. Children fixated their own door to a simi-
lar extent in the two emotional prosody conditions
during the utterance (negative: M = 0.50, SD = 0.36;
positive: M = 0.48, SD = 0.34), t(96) = 0.29, p = .770,
and postutterance intervals (negative: M = 0.46,
SD = 0.34; positive: M = 0.49, SD = 0.33), t
(96) = 0.73, p = .468. They fixated their own door
significantly more in the positive prosody
(M = 0.65, SD = 0.33) than the negative prosody
(M = 0.41, SD = 0.33) condition during the action-
planning interval, t(96) = 5.59, p < .001, d = 0.57.

Recall that if children were considering the
speaker’s perspective, they should fixate their own
door more than would be expected by chance in
the positive prosody condition (i.e., they should
expect the X to be behind their door) and less than
would be expected by chance in the negative pro-
sody condition (i.e., they should expect the X to be
behind the speaker’s door). For the positive pro-
sody condition, one-sample t tests (adjusted alpha
for three comparisons = .017) indicated that chil-
dren’s looking to their own door during the utter-
ance (p = .635) and postutterance region did not
differ from chance (p = .753). During the action-
planning region, the proportion of time children
spent fixating their own door was significantly
above chance, t(96) = 4.43, p < .001. For the nega-
tive prosody condition, the time children spent
looking to their own door during the utterance
(p = .937) and postutterance region did not signifi-
cantly differ from chance (p = .195). During the
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action-planning region, children looked at their
own door significantly less often than would be
predicted by chance, t(96) = 2.63, p = .010. Thus,
children correctly looked toward their own door in
the positive prosody condition and to the speaker’s
door in the negative prosody condition. This eye
gaze pattern emerged immediately prior to making
their explicit decisions by pointing. Recall, how-
ever, that their pointing decisions did not reflect
an appreciation of emotional prosody, with chil-
dren consistently pointing to the speaker’s door
regardless of whether she sounded happy or sad.
Examination of children’s gaze and pointing
behaviors revealed a moderate positive correlation
between the door children fixated during the
action-planning interval and the door to which
they eventually pointed (averaged across positive
and negative emotional prosody), r = .377, n = 97,
p < .001.

Individual Differences and Performance on the
Communication Task

Descriptive statistics for the individual difference
measures are displayed in Table 1. First, we found
no correlation between children’s pointing and any
of the individual difference measures (ps > .134).
This may reflect the fact that children’s explicit use
of speaker perspective was not very apparent in
the pointing measures, as discussed earlier. Next,
we explored the relation between individual differ-
ence measures and the measures of implicit pro-
cessing provided by the gaze data. To create a
single measure representing children’s communica-
tive perspective-taking skills, we calculated a com-
posite score by averaging children’s mean visual
consideration of the correct door across the two
conditions (e.g., for potential win trials, looking to
the child’s door in the negative prosody condition
and looking to the speaker’s door in the positive
prosody condition). Separate composite scores were
calculated for each time interval and trial type.
Bivariate and partial correlations (controlling for
receptive vocabulary) between the individual differ-
ence measures and the mean proportion of time
spent fixating the correct door are displayed in
Table 2.

To further examine the relations among vari-
ables, two hierarchical multiple regression analyses
(one per trial type) were conducted. The dependent
variable was the average proportion of time chil-
dren spent looking at the correct door during the
action-planning interval (as this was when children
had demonstrated the most robust evidence of

perspective integration). The predictor variable
entered on the first step was receptive vocabulary
(PPVT). The three executive functioning measures
(i.e., day–night, gift delay, picture memory) were
entered on the second step. The two mentalizing
tasks (puppet and turtle) were entered on the third
step.

The first regression analysis examined children’s
performance on the potential win trials (see
Table S1 for model summary and Table S2 for cor-
relations for all measures). The overall model, with
all variables in the equation, predicted looking
toward the correct door, R2 = .161, F(6, 90) = 2.88,
p = .013. On Step 1, receptive vocabulary con-
tributed significantly to the model, R2 = .068, F(1,
95) = 6.97, p = .010. The three executive function
variables added to the model on Step 2 did not
incrementally improve prediction, DR2 = .024,
Finc(3, 92) = 0.82, p = .489. The addition of the two
mentalizing variables on Step 3 significantly
improved the model, DR2 = .069, Finc(2, 90) = 3.68,
p = .029. With all variables included, only the
emotional perspective-taking puppet task
accounted for unique variance in the model (6.6%,
p = .009). Thus, emotional perspective-taking and
vocabulary measures, but not cognitive perspec-
tive-taking or executive function measures, con-
tributed to the prediction of children’s integration
of the speaker’s perspective on the potential win
trials (although in the end only the emotional per-
spective-taking task uniquely predicted perfor-
mance). The second regression analysis examined
children’s performance on the potential loss trials.
On this analysis, the independent variables did not
significantly predict the average proportion of time
children spent looking at the correct door during
the action-planning interval (p = .310 for the over-
all model).

Table 1
Descriptive Statistics for Individual Difference Measures

M SD Range

Perspective taking
Turtle task 2.8 2.4 0–6
Puppet task 18.4 2.0 13–20

Executive function
Day–night task 11.3 4.2 0–16
Picture memory 11.2 2.6 6–16
Delay task 3.4 1.9 0–6

PPVT–4 119.1 12.5 91–150

Note. Reported values reflect those obtained in our sample.
PPVT–4 = Peabody Picture Vocabulary Test, 4th ed.
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Discussion

We investigated preschool children’s emotional per-
spective taking using a novel communication task.
By manipulating trial outcomes such that a desired
outcome for an adult speaker meant an undesired
outcome for the child and vice versa, we created a
situation where the expected emotional reaction
was the opposite for the adult and child. Correctly
interpreting the emotionally tinged utterances pro-
duced by the speaker therefore depended on
whether children could draw on perspective-taking
abilities.

The results showed that children used perspec-
tive inferences about a speaker’s emotional state to
guide their interpretation of ambiguous statements,
as evidenced by their implicit gaze behaviors. This
occurred despite the salient and emotionally signifi-
cant conflict between the speaker’s perspective (e.g.,
speaker’s happiness about winning) and their own
egocentric perspective (e.g., child’s sadness about
not winning). These findings are broadly consistent
with research demonstrating preschoolers’ sensitiv-
ity to a communicative partner’s knowledge (i.e.,
common ground) during language comprehension
(e.g., Liebal et al., 2013; Nadig & Sedivy, 2002; Nil-
sen & Graham, 2009) and production (e.g., Mat-
thews, Lieven, Theakston, & Tomasello, 2006;
Menig-Peterson, 1975). The current study extends
our understanding to situations that are emotion-
ally salient and that require the consideration of a
communicative partner’s affective, rather than cog-
nitive, state.

Interestingly, the question of when children
demonstrated an appreciation of the speaker’s
emotional perspective (as evidenced in their eye
gaze) depended on whether there was the poten-
tial to win versus lose a reward, as well as the

emotional valence of the utterance. On potential
win trials, children correctly looked toward the
location where the reward would appear if they
had won (i.e., their door) immediately after hear-
ing a sad-sounding utterance and continued to do
so until they began to point. For the happy-sound-
ing utterances, however, it was not until just prior
to pointing that children demonstrated an appreci-
ation of the speaker’s emotional perspective (i.e.,
by correctly looking toward the speaker’s door).
This gaze pattern suggests that children may ini-
tially have been uncertain about how to interpret
the positive-sounding statements. When faced with
the prospect of losing a reward, children did not
show a clear pattern of fixations during or imme-
diately after the utterance. It was not until the
moments prior to the onset of children’s explicit
responses (i.e., pointing) that they showed evi-
dence of integrating the speaker’s emotional per-
spective, regardless of the valence of the utterance.
Thus, children showed the earliest appreciation of
speaker perspective when there was the potential
to win a reward and the speaker sounded sad. A
possible explanation for the earlier appreciation of
speaker perspective on these trials is that this type
of trial may have been most salient to children—
relative to the other types of trials—because they
signaled that the child was about to win a reward,
resulting in greater engagement, excitement, and
attention.

Although the emotional prosody cues were pre-
sent from the onset of the utterance, it was not
until roughly 2.5 s after the offset of the utterance
that children showed evidence of having integrated
the speaker’s emotional perspective (with the
exception of the potential win negative prosody tri-
als, where the effect was observed earlier).
Although at first glance these findings may seem

Table 2
Bivariate and Partial Correlations Between Proportion of Time Spent Fixating the Correct Door During the Communication Task, and Offline Per-
spective-Taking and Executive Function Measures

PPVT Picture memory Day–night Delay Turtle task Puppet task

Communication task: eye gaze
Potential win
Utterance .00 .01 (.01) �.01 (�.01) �.02 (�.02) .00 (.00) �.03 (�.03)
Postutterance .20* .13 (.12) .03 (�.07) .15 (.12) �.05 (�.09) .17 (.18)
Action planning .26** .17 (.16) .15 (.04) .05 (.00) �.02 (�.07) .33** (.29)**

Potential loss
Utterance �.03 �.08 (�.08) �.14 (�.14) �.05 (�.05) �.04 (�.03) �.02 (�.18)
Postutterance .02 �.02 (.01) .09 (.09) .05 (.04) .03 (.03) .06 (.03)
Action planning .08 .01 (�.17) .08 (�.03) �.01 (�.03) �.14 (�.16) .02 (.05)

PPVT = PPVT–4 = Peabody Picture Vocabulary Test. *Significant at < .05 level. **Significant at < .01 level.
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consistent with the “late integration” effects
observed in some visual perspective-taking studies,
there are several important factors suggesting a
more cautious interpretation is warranted. First, the
data do not illustrate a pattern whereby the early
moments of processing are distinctly egocentric,
only later shifting to an interpretation informed by
a consideration of the speaker’s perspective. Rather,
the pattern is one where the early moments of pro-
cessing are neutral, possibly reflecting uncertainty.
Second, it is relevant to note the more challenging
nature of our task relative to the task used in stud-
ies of visual perspective taking (e.g., Epley et al.,
2004; Nadig & Sedivy, 2002). Recall that children in
the current experiment were presented with two
critical trial types, as well as two different emo-
tional prosody conditions, with the significance of
the emotional prosody information entirely depen-
dent on trial type. Accordingly, children had to
hold the trial type in mind while concurrently pro-
cessing the linguistic input, emotional prosody, and
subsequent perspective inferences. To illustrate the
high degree of perspective conflict, consider a trial
on which the child had the opportunity to win a
reward. Upon hearing a happy-sounding statement,
the child had to simultaneously disregard his or
her own salient, egocentric interpretation of the
utterance (e.g., happy = reward for me) and instead
consider the speaker’s incongruent emotional per-
spective (e.g., happy = no reward for me). In con-
trast, the way in which a speaker’s knowledge state
is inferred in visual perspective-taking studies is
typically consistent across all trials, and the rele-
vant cue typically involves a highly salient element
of the perceptual environment (namely, a panel or
barrier that hides an object from the point of view
of a communicative partner).

The results of this study also revealed that chil-
dren’s explicit judgments and their implicit process-
ing were not highly related. That is, although their
gaze patterns suggested children had successfully
used the speaker’s emotional perspective to guide
their interpretation, this was not reflected in their
pointing on the potential loss trials, and was only
weakly reflected in their pointing on the potential
win trials. Similar differences in implicit under-
standing versus explicit behavior have been demon-
strated in previous research examining
preschoolers’ sentence processing, communicative
perspective taking, and use of emotional prosody to
make referential decisions (e.g., Berman et al., 2010;
Berman, Graham, Callaway et al., 2013; Berman,
Graham, & Chambers, 2013; Snedeker & Trueswell,
2004).

What underlies the fact that implicit understand-
ing was only moderately reflected in explicit behav-
ior? First, we propose that children’s pointing did
not result from initially egocentric language com-
prehension, but rather resulted from difficulty in
behaviorally inhibiting the impulse to point to a
desired outcome in an emotionally evocative situa-
tion. Preschoolers’ difficulty inhibiting their prepo-
tent pointing to a desired reward has been
repeatedly demonstrated within the executive func-
tioning literature (e.g., pointing to an empty box to
get a reward, Hala & Russell, 2001; pointing to a
smaller reward to get a larger reward, Carlson,
Davis, & Leach, 2005). Second, the complexity of
our task, coupled with the demands of coordinating
linguistic and perspective information, may have
taxed preschoolers’ cognitive resources, thus inter-
fering with their explicit performance (for similar
disruption of explicit performance in middle child-
hood, see Wang et al., 2015). Third, 4-year-olds’
emerging sensitivity to emotional prosody cues, rel-
ative to the more robust understanding exhibited
by 5-year-olds (e.g., Berman et al., 2010; Moore,
Harris, & Patriquin, 1993), might have made their
referential decision making more susceptible to dis-
ruption. Finally, the emotional load associated with
the prospect of losing a reward may have impacted
perspective taking on the potential loss trials.

Turning now to the issue of individual differ-
ences, none of the individual differences assessed
contributed to the prediction of performance on the
potential loss trials. The results from the potential
win trials, however, indicate that children’s use of a
speaker’s emotional perspective during communica-
tion is related to their emotional perspective-taking
abilities. On these trials, we found a relation
between children’s use of emotional prosody to
understand an ambiguous utterance in real time
and their emotional—but not cognitive—perspective-
taking ability (as assessed using an offline task).
These results offer insight into the proposal that
mentalizing ability—the ability to recognize, repre-
sent, and reason about the internal states of others
—plays an important role in the development of
communicative perspective taking (Nilsen & Fecica,
2011). However, this ability may not be a unitary,
domain-general construct. For example, children
who demonstrate egocentricity in a visual perspec-
tive-taking task do not necessarily show egocentric-
ity in an emotional perspective-taking task
(Hoffmann et al., 2015). Relatedly, different brain
regions and functions have been implicated when
solving visual perspective versus false belief tasks
(e.g., Aichhorn, Perner, Kronbichler, Staffen, &
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Ladurner, 2006), and in tasks involving emotional
perspective versus other kinds of perspective (e.g.,
Silani, Lamm, Ruff, & Singer, 2013; Steinbeis, Bern-
hardt, & Singer, 2015). Our findings are therefore
consistent with a separation between cognitive and
emotional perspective taking. This is compatible
with recent adult work suggesting listeners’ use of
common ground does not rest on a domain-general
perspective-taking ability (Ryskin, Benjamin, Tullis,
& Brown-Schmidt, 2015), in contrast to earlier sug-
gestions in favor of a domain-general explanation
(Wardlow, 2013).

As noted earlier, we did not find a relation
between conflict or delay inhibitory control and
successful communicative perspective taking. This
represents a notable difference between our find-
ings and previous research in which participants
with lower inhibitory control were significantly
more likely to interpret a speaker’s statements
egocentrically in a visual perspective-taking task
(Brown-Schmidt, 2009; Nilsen & Graham, 2009). It
also contrasts with the well-established association
between inhibitory control and false-belief under-
standing (e.g., Devine & Hughes, 2014). One clear
possibility is that inhibitory control per se is not
as important for taking a communicative partner’s
emotional perspective compared to the kinds of
cognitive and visual perspective taking required
in past studies. More specifically, suppressing
one’s cognitive or visual perspective may be
accomplished through a kind of cognitive inhibi-
tory control that is distinct from the mechanisms
regulating emotional self-control. It could also be
the case that our inhibitory control tasks did not
measure the kind of “hot” executive functioning
(i.e., high-stakes, emotionally charged) implicated
in our communication task. That is, a “hot” task
might better capture the type of executive func-
tion required to successfully engage in emotional
perspective taking than the “cool” (i.e., decontex-
tualized and emotionally neutral) day–night task
we used to measure conflict inhibitory control
(e.g., Zelazo & Carlson, 2012). One recent study
(Kramer, Lagattuta, & Sayfan, 2015) found that a
happy–sad inhibitory control task (i.e., saying
“sad” for the happy face and “sad” for the
happy face) was more challenging for both chil-
dren and adults than other versions of the task
(including the day–night version). Thus, including
a “hot” task or a task with emotional stimuli
may have better captured relevant individual dif-
ferences. Future research employing a wider
range of tasks that measure both cognitive and
emotional control may help clarify the role of

various executive functions in children’s emotional
perspective taking.

Another direction for subsequent research could
be to assess the extent to which children are explic-
itly aware of their emotional perspective taking or
whether this processing occurs in a more automatic,
implicit manner. For example, children could be
asked to provide their reasoning for selecting a cer-
tain door. Furthermore, although we opted not to
include a neutral emotional prosody condition in
the present study (to avoid diluting the effects and
saliency of the emotional prosody information),
future research comparing online processing times
for positive relative to neutral, and neutral relative
to negative emotional prosody cues would be help-
ful in determining how a broader range of emotion
categories facilitates or impedes performance.
Finally, although we favor the interpretation that
children’s implicit processing was not reflected in
their explicit behavior as a result of various cogni-
tive demands, a potential limitation to this interpre-
tation was not asking a verification question to
ensure they understood that pointing to a specific
door would not change the outcome.

Future research with older children will offer
insight into how various developmental changes
influence children’s ability to use emotional cues in
communicative perspective taking. As noted earlier,
5-year-olds’ sensitivity to emotional prosody is
more robust than that of 4-year-olds (e.g., Moore
et al., 1993; Quam & Swingley, 2012), with signifi-
cant improvements observed in explicit sensitivity
to prosody and the coordination of emotional pro-
sody with visual information between 3 and 5 years
of age (Berman, Graham, Callaway et al., 2013; Ber-
man, Graham, & Chambers, 2013; Berman et al.,
2016). Children’s emotional understanding similarly
improves with age (Pons et al., 2004). Thus, even
by 5 years of age, children may show much greater
concordance between implicit processing and expli-
cit judgments, as well as lower rates of selecting the
incorrect door (i.e., desired outcome) for both the
potential win and the potential loss trials.

In summary, our findings show that 4-year-olds
possess an emergent ability to disregard their ego-
centric emotional perspective when using a speak-
er’s emotional tone of voice to infer communicative
intent. We found a link between this ability and
children’s performance on a separate measure of
emotional perspective taking—one that did not
require the rapid, real-time coordination of linguis-
tic and perspective information. When compared
with other studies of children’s conversational abili-
ties, the findings point to important differences in
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the development of communicative perspective tak-
ing in the cognitive and emotional domains, mirror-
ing known dissociations in cognitive and emotional
mentalizing abilities. These outcomes highlight the
value of using a broad range of contexts and
methodologies to capture the communicative com-
petence of both children and adults. Finally,
enhancing our understanding of children’s emo-
tional perspective taking has considerable value, as
studies have consistently shown relations between
emotion understanding and social competence
(Trentacosta & Fine, 2010).
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