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Referential Processing in 3- and 5-Year-Old Children Is
Egocentrically Anchored

Ekaterina Ostashchenko, Gaétane Deliens, Philippine Geelhand, Julie Bertels, and Mikhail Kissine

Université libre de Bruxelles

An ongoing debate in the literature on language acquisition is whether preschool children process
reference in an egocentric way or whether they spontaneously and by-default take their partner’s
perspective into account. The reported study implements a computerized referential task with a
controlled trial presentation and simple verbal instructions. Contrary to the predictions of the
partner-specific view, entrained referential precedents give rise to faster processing for 3- and
5-year-old children, independently of whether the conversational partner is the same as in the lexical
entrainment phase or not. Additionally, both age groups display a processing preference for the
interaction with the same partner, be it for new or previously used referential descriptions. These
results suggest that preschool children may adapt to their conversational partner; however, partner-
specificity is encoded as low-level auditory-phonological priming rather than through inferences

about a partner’s perspective.

Keywords: language processing, lexical entrainment, referential communication, pragmatics, perspective

taking

Virtually any object or individual can be referred to by more
than one lexical description. Each of such referential alternatives
corresponds to a conceptual perspective, as the selection of this or
that description from a larger pool is driven by the interactional
context and communicative goals. A crucial factor in such refer-
ential choices is the alignment of conversational partners on a way
they designate a given referent. For instance, if in a conversation
one speaker uses silver band to designate an item that could be
referred to also as metallic circle, her interlocutor is likely to reuse
the same description later in the conversation. In other words,
conversational participants implicitly agree on a specific label for
arecurring reference and expect this label to be reused consistently
throughout the interaction. The recurring lexical label is thus said
to be entrained during the conversation (Garrod & Anderson,
1987). Although lexical entrainment clearly contributes to conver-
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sational efficiency, a hotly debated, still unresolved issue is
whether this process is grounded in adopting one’s partner per-
spective or whether, instead, it instantiates an egocentric conver-
sational strategy.

According to the first, “partner-specific” view, referential
choices largely depend on one’s conversational partner and the
exchange dynamics (Brennan & Clark, 1996; Brown-Schmidt,
2009a; Metzing & Brennan, 2003). For the proponents of these
models, conversational partners continuously monitor each oth-
er’s cognitive perspectives and adjust their utterances accord-
ingly. Mutually shared informational background would thus be
determinant for lexical choices and for their entrainment. In
these theoretical paradigms, language processing, as well as
production, would be inherently partner-specific. Conversa-
tional partners would expect—in a way consistent with Grice’s
(1975) principle of cooperativity (and more precisely with his
manner maxim)—each other to follow precedents, because it
would be highly uncooperative for a speaker to shift away, for
no reason, from a previously entrained way to refer to a given
object.

The opposite, “egocentric” view is that lexical entrainment is
partner-independent; rather than being determined on common
ground, it would rely on the egocentric availability of the prece-
dent (Barr & Keysar, 2002; Epley, Morewedge, & Keysar, 2004;
Keysar, Barr, Balin, & Brauner, 2000; Kronmiiller & Barr, 2006).
Authors defending the egocentric view do not necessarily deny the
existence of partner-specific effects but contend that one’s partner
perspective is only considered during the late stages of processing.
Conversations would by default start off from an egocentric per-
spective—even though this initial egocentric viewpoint may be
overridden at a later stage, in case adapting to the partner’s
perspective is required for successful communication (Barr &
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Keysar, 2002; Deliens, Antoniou, Clin, & Kissine, 2017; Epley et
al., 2004; Kronmiiller & Barr, 2006; Kronmiiller, Noveck, Rivera,
Jaume-Guazzini, & Barr, 2017). In sum, for the proponents of this
second position, conversational efficiency of keeping lexical
choices constant is primarily egocentric and independent of the
conversational partner’s perspective or, for that matter, his or her
identity.'

The debates between these models revolve around ample evi-
dence that adults can easily track their partner’s perspective, as this
tracking is very flexible and not cognitively taxing. In many
situations, common ground is automatically taken into consider-
ation by partners, even though, in some circumstances, such as
high cognitive load or low motivation, adults do still apply an
exclusively egocentric strategy (Brown-Schmidt, 2009b; Cane,
Ferguson, & Apperly, 2017).

Developmental literature offers less clear evidence on whether
children systematically use perspectival information when inter-
preting language. Numerous studies on production of referential
descriptions in preschoolers have shown that young children fre-
quently fail to provide enough information for their partner to
identify the intended referent. For example, in a study by Pech-
mann and Deutsch (1982) almost half of 7-year-old children failed
to provide referential descriptions that were sufficiently unambig-
uous from their partner’s perspective. For instance, they described
an object by its color (e.g., “the red one”), even when several other
objects of the same color were present. In a simplified version of
the referential communication task—with only one descriptive
dimension (e.g., size), instead of two (e.g., size and color)—
children do display sensitivity to the common ground and produce
disambiguating adjectives (Pechmann & Deutsch, 1982). How-
ever, their disambiguation strategy remains significantly less effi-
cient than that in adults (Epley et al., 2004; Fukumura, 2016).
Likewise, even though by the age of 6 children can take shared
background into consideration during simple tasks, their perfor-
mance rapidly reverts to egocentric once there is variation in
stimuli array. Moreover, children produce uninformative or redun-
dant messages as readily as informative ones, showing lack of
adjustment to their partner (Whitehurst & Sonnenschein, 1978).

That said, Rabagliati and Robertson (2017) recently found that
3- to 5-year-old children do track their own descriptions for
ambiguity; however, they do so after having produced these de-
scriptions. This a posteriori self-monitoring probably evolves into
a proactive self-monitoring of ambiguity avoidance at a preutter-
ance stage. In other words, whereas adults automatically tune their
production to the interlocutor before speaking, children may need
additional training to produce descriptions adapted to the partner’s
informational needs. Consistently, even very young children (2 to
4 years old) become more efficient at producing informative
descriptions when provided feedback about their uninformative
attempts (Matthews, Lieven, & Tomasello, 2007). A number of
other converging findings also suggest precocious sensitivity to the
partner’s perspective in preschoolers (Low, Drummond, Walms-
ley, & Wang, 2014; Onishi & Baillargeon, 2005; Samson, Ap-
perly, Braithwaite, Andrews, & Bodley Scott, 2010; Schneider,
Bayliss, Becker, & Dux, 2012; Southgate, Senju, & Csibra, 2007).

It thus appears, on the one hand, that preschool children may
track information related to their partner’s perspective in many
cases, but, on the other hand, they often fail to use it in referential
tasks to produce informative descriptions. One plausible explana-

tion is that tracking one partner’s perspective is not directly inher-
ent in referential and, more broadly, language processing. If
perspective-taking is cognitively (and thus developmentally) dis-
tinct from language skills, it would make sense that children
exhibit an egocentric strategy in referential communication tasks,
failing to systematically heed the common ground.

There is no firm evidence on whether children automatically
consider their conversational partner’s perspective when they pro-
cess referential information similarly to adults or whether they
tend to interpret linguistic information in a more egocentric fash-
ion. Adult-like processing of lexical entrainment by children
would provide strong evidence in favor of a partner-specific ac-
count, indicating that lexical choices in communication are deter-
mined by the common ground. On a stronger interpretation, young
children’s early sensitivity to their partner’s perspective would
suggest that expectations about partner’s intent is part and parcel
of language production and comprehension (Tomasello, 1999). By
contrast, if lexical entrainment in young children turns out to be
egocentrically anchored, perspective-taking would likely be an
optional pragmatic process, whose developmental course is at least
in part language-independent.

As mentioned in the preceding text, lexical entrainment tasks
offer a particularly promising window on the role of common
ground in language processing, which may help clarify the devel-
opmental picture. Once a particular description (e.g., silver band)
is associated with a corresponding referent, a precedent is estab-
lished. If later this description is replaced by another one (e.g.,
metallic circle), the precedent is broken. To repeat, according to
the partner-specific account, listeners will be less surprised when
such modification is introduced by a new speaker than by the
speaker who originally established a precedent. According to a
partner-independent account, by contrast, the effect of precedent
should be independent from the speaker’s identity.

In studies with adults, researchers have found that common
ground information guides comprehension of precedents (Brown-
Schmidt, 2009a; Metzing & Brennan, 2003). Importantly, this
conclusion rests on the presence of speaker-related effects both for
maintained and broken precedents. Not only were the adult par-
ticipants faster in identifying referents for maintained precedents
with the same speaker, they were also more delayed when a
precedent was broken by the speaker who introduced it versus
when it was broken by a new speaker who was not privy to the
lexical item that was previously entrained.

To the best of our knowledge, there are only two studies that
explored similar partner-specific effects on lexical entrainment in
young children. In Graham, Sedivy, and Khu (2014), 4-year-old
children had to point to one of two objects described with an
adjective followed by a noun (e.g., the striped ball). Behavioral
observations of pointing to items were coupled with eye-tracking
recordings. During the entrainment phase, experimenters estab-
lished a referential precedent for each object; in the test phase, this
precedent was either violated (e.g., the yellow ball instead of the

' A third approach by Heller, Parisien, and Stevenson (2016) suggests
that both the egocentric perspective and common ground are integrated
within referential processing. According to this Bayesian model of refer-
ence comprehension, listeners simultaneously consider evidence from both
the egocentric perspective and common ground when developing expec-
tations for the intended referent.
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striped ball during warm-up) or maintained by the same or a new
experimenter. Accuracy in children’s pointing was significantly
lower when the precedent was broken, irrespective of the partner’s
identity. Eye-movements data showed an advantage in early fixa-
tions toward the target item in the same partner condition. That is,
children were faster in detecting the referent in the same partner
condition, when they heard a description that has already been
used by this partner (although the effect was short-lived and
occurred only during the noun region). However, such facilitation
effects in finding an item when precedents are maintained by the
original speaker can be explained by memory-based mechanisms
such as episodic priming and encoding specificity (Kronmiiller &
Barr, 2015). These mechanisms presumably are rooted in egocen-
tric heuristics and do not require taking into consideration the
conversational partner’s perspective. Graham et al. (2014) did not
report any statistically significant differences in eye-movement
relative to a broken precedent by a new partner versus the same
partner, which would have been indicative of a partner-specific
processing. In the absence of a partner-specific processing of
broken precedents, faster processing of maintained precedents with
the same partner does not allow to conclude that lexical processing
is guided by expectations about the partner’s perspective in 4 year
olds.

Matthews, Lieven, and Tomasello (2010) adopted the paradigm
used with adults by Metzing and Brennan (2003). Children were
asked to locate targets on a Plexiglas shelf following the instruc-
tions provided by an adult. After an entrainment phase, during
which an adult established a referential precedent (e.g., tree), this
precedent was broken (e.g., the word bush was used instead of
tree) either by the same adult or a new one. Matthews and
colleagues report that children’s RTs were considerably slower in
the same partner condition. Because the new adult is not supposed
to have knowledge of the previously established referential prec-
edent, this result indicates, according to the authors, sensitivity to
the common ground. Recall that on an egocentric model one
should expect violations of referential precedents to cause re-
sponse delays irrespective of the speaker’s status (same vs. new).
Given the young age of their participants, the Matthews et al.
(2010) study seems to provide decisive support for the partner-
specific view or, at least, for the idea that perspective-shifting
meshes with linguistic processing from very early acquisition
stages. This ingenious paradigm has the further advantage to rely
on referential descriptions that are already part of the children’s
lexicon, thus maximally isolating perspective-shifting from other
language related processing factors.

That said, several observations reported by the authors suggest
that referential processing in 3- and 5-year-old children is less
geared toward the speaker’s perspective than that in adults. For
instance, Metzing and Brennan (2003) reported for adults a delay
in both visually locating and touching an item, which was caused
by the violation of a referential precedent by the partner who
established it; they also reported a total absence of a delay in
visually locating a referent associated with precedent violation by
a new partner. In the Matthews et al. (2010) study, by contrast,
children were significantly slower in their response to new labels
even while interacting with a new partner. Moreover, the amount
of children’s verbal protests against the use of new labels was
similar with the same or a new partner. Even when a new label was
introduced by a new experimenter, some children corrected her in

favor of the previously entrained term, which they claimed to
better conform to the referent. (This behavior was clearly due to
the experimental manipulation of labels, as both labels were wel-
comed by children during the training phase.)

Furthermore, delays associated with broken precedents were
more important in the same partner condition than in the new
partner condition only when the precedent was broken for the first
time, with nonsignificant differences between conditions for the
second trial. Matthews et al. (2010) suggested that the spillover
effect of the first broken precedent in a first trial could have
delayed children’s processing of the next label item. The rationale
is somehow complex here. For each participant, Matthews et al.
(2010), submitted to the analysis a difference score, calculated as
the subtraction of the time needed to find an item referred to with
a maintained label from the time needed to locate another item
referred to with a new label. The maintained label of a second trial
directly followed the new label of the first trial. The authors
suggest that the delay in processing the first new label could have
affected the directly following maintained label of a second trial,
thus annihilating potential differences with the use of a new label
for the second time.

The invoked spillover effect put aside, the choice of analyzing
a difference score for different items, instead of comparing en-
trained and broken labels for the same items, does not allow to
distinguish two different partner-specific effects: the same speaker
advantage in identifying referents for maintained descriptions and
a new speaker advantage for broken precedents. As we mentioned
previously, same speaker advantage in identifying maintained
precedents may by entirely explained by low-level memory mech-
anism. For instance, it is possible that children better recognize a
word repeated by the same speaker because a previously created
association between this speaker’s voice features and the word
form has been stored in episodic memory. If so, facilitation in
recognizing a word repeated by the same speaker would not
require making inferences about the speaker’s perspective. Mem-
ory traces, combining lexemes and phonetic features idiosyncratic
to a speaker’s manner of speaking may be activated independently
from any assessments of common ground. By contrast, a potential
advantage in identifying the referent for a broken precedent with a
new speaker would likely result from consideration about a part-
ner’s perspective.

In the difference score used by Matthews et al. (2010), reaction
times (RTs) for different items were collapsed into a single dif-
ference between one item with broken referential precedent and
another with a maintained referential precedent. Matthews and
colleagues thus subtracted absolute RT for an item designated by
an entrained label item from the RT for another item designated by
a new label. For example, the time needed to find a car in the test
phase (designated as car in both parts of the experiment) was
subtracted from the time to find a book in the test phase (desig-
nated as story in the entrainment phase and as book in the test
phase). The fact that this difference score was found to be lower in
the new partner condition can also be attributed to the priming of
same label by same partner or to the expectation that a new partner
is more likely to introduce new labels. In other words, this result
is equally compatible with two different hypotheses, which are as
follows:
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1. Children were more delayed in reacting to broken prec-
edent with the same versus a new speaker.

2. Children were less delayed in reacting to a maintained
precedent with the same versus a new speaker.

However, it is crucial to disentangle these two interpretations, as
only the first one would allow to reliably conclude that young
children’s reference resolution is guided by the assumptions about
their partner’s perspective.

Given the theoretical importance of children’s spontaneous
processing of conversational partner’s perspective, we believe
that it is important to carefully reexamine whether speaker’s
perspective is incorporated to the interpretation of referential
expression in 3- and 5-year-old children. To this end, we
conducted a conceptual replication of the study by Matthews et
al. (2010). We implemented several methodological and ana-
lytical changes, detailed in the following text, in the spirit of
refining this paradigm and gathering firmer evidence on refer-
ential processing in young children.

Method

Participants

To determine a sample size, we performed a simulation based on
the estimates from the distribution (Gelman & Hill, 2007) reported
in Matthews et al. (2010), fitted using Imer data function from
the Ime4 software package (Bates, Maechler, & Dai, 2008) for the
difference score in the first trial. Power was estimated as the
percentage of simulations that provide a p value smaller than 0.05.
On the basis of this simulation, it should take 120 participants in
both groups to reach 92% power for the condition effect (same vs.
new partner); 80.3% power was estimated to be achieved with a
sample of 60 children (30 in each group).

Our final sample included 3-year-old children (n = 30; M = 3.6
years; range = 3.2-4.1 years; 14 boys, 16 girls) and 5-year-old
children (n = 35; M = 5.6 years; range = 4.8—6.5 years; 18 boys,
17 girls). The study protocol was approved by the Ethics Com-
mittee of the Queen Fabiola Children’s University Hospital. Par-
ents signed informed consent for their children prior to participa-
tion. Children in both groups were native French speakers,
exposed to other languages less than 30% of the time. Four
children in the 3-year-old group and one in the 5-year-old group
were excluded because of technical problems with recordings,
bilingualism issues, or experimenter’s error.

Table 1 provides the descriptive statistics for both age
groups. There was no difference between groups in socioeco-
nomic background, as assessed by the Family Affluence Scale
(Currie, Elton, Todd, & Platt, 1997), most families being mid-
dle class, or in nonverbal 1Q, as assessed by the Leiter Inter-
national Performance Scale-3 (Roid & Miller, 2013) with four
intelligence subtests (Sequential Order, Form Completion,
Classification and Analogies, and Figure Ground). In both
groups, children’s language skills were at least at the 3-year-old
level, as assessed by the French version of the Peabody Picture
Vocabulary Test-Revised (PPVT-R; Dunn, Thériault-Whalen,
& Dunn, 1993). Unexpectedly, using age-normalized scores,
children in the 3-year-old group scored significantly lower than

Table 1
Descriptive Statistics for the Two Age Groups
3 year olds 5 year olds
Characteristic (n = 30) (n = 35) t p

Gender (% female) 53.3 48.6
Age M (SD) 3.62 (.23) 5.65(.39) -26.34 <.001
Socioeconomic

background M (SD)  6.64 (1.39) 6.34 (1.52) 064  .948
Nonverbal IQ M (SD)  99.45 (6.75)  99.03 (8.64) 21 .832
Vocabulary M (SD) 101.71 (14.66) 112.83(16.99) -2.85 .006

Note. Children in the 3-year-old group ranged in age from 3.2 to 4.1
years; children in the 5-year-old group ranged in age from 4.8 to 6.4 years.

those in the 5-year-old group. The French version of the
PPVT-R was developed in Canada, and cultural differences
between Belgian and Canadian French may explain this differ-
ence. Receptive vocabulary assessment can be influenced by
cultural and linguistic dissimilarities in different geographical
regions, and transferring a test on language abilities developed
from one region to another is known to entail accuracy loss
(Rondal, 1997; Thordardottir, 2014).

Stimuli

We created a collaborative task modifying the paradigm used
in Matthews et al. (2010) in a way to simplify data collection
and diminish potential coding biases. In the Matthews et al.
study, participants rearranged toys in a block of pigeonholes.
Video recording of the task were subsequently coded to extract
the time intervals between experimenter’s uttering the label and
the child touching the corresponding object. Instead, we devel-
oped a computer task in which items could be moved around on
a touchscreen display, which allows automatic recording of
the precise time point at which the participant touches the
target.

We used the Manulex (Lété, Sprenger-Charolles, & Colé, 2004)
French database to select nouns that are frequently found in speech
directed at 3-year-old children and are also actively used by first
graders. Next, we narrowed down our choice to eight pairs of
labels, such that each pair could constitute an alternative label for
the same entity (see Table 2). Those entities could be referred to
equally felicitously with two labels and thus corresponded to our
four target items. A professional artist created two sets of 12
pictures, each consisting of the following:

 four pictures for target items, referred to with two alter-
native labels during the task;
 four pictures for nontarget items, always referred to with
the same label; and
 four filler items, always referred to with the same label,
but for which no measures were collected.
To ensure the same level of visual salience among items, drawings
were created such that no picture stood apart in the amount of
detail, hue, intensity, or color. Two sets of objects were created for
a within-subject design, so that each child played with one set of
objects during the first session and the other set on the second
session (see the following text for details).

The task was created using Adobe Flash with ActionScript

2.0. The test screen consisted of four groups of three drawings
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Table 2

French Labels Used in Set 1 and Set 2 (English Translations in Parentheses)

Target items

docteur—médecin (doctor—physician)
peluche—nounours (cuddly toy—teddy bear)
feuille—papier (sheet—paper)
chaussures—bottes (shoes—boots)

enfant-bébé (child—baby)
fenétre—vitre (window—pane)
dame—femme (lady—woman)
sac—cartable (bag—satchel)

Nontarget items

avion (plane)

souris (mouse)
cheval (horse)
pomme (apple)

train (train)

lapin (rabbit)
téléphone (phone)
livre (book)

poisson (fish), étoile (star), verre (glass), maison (house)

vache (cow), voiture (car), chien (dog), chat (cat)

in each corner of the screen and the drawing of a photo frame
placed beneath a drawing of a photo camera in the center of the
screen with the camera button above (see Figure 1). Exactly two
items could be placed within the photo frame. To move an item
to the photo frame, the child had to touch it first, then the item
moved to the photo frame. The child’s task was to make a set
of photos following instructions by an experimenter sitting
behind him or her. Once two items were placed in the picture

- |

Figure 1.
et. al.

frame, a photo could be made by touching the camera button. If
the choice of two objects in the photo frame was correct,
namely if it matched the experimenter’s instructions, the sound
of a photoflash was produced; if the choice was incorrect, an
error sound was produced, and no photo could be taken. The
script was run in Tobii studio software (Version 3.5.6; Tobii
Technology, Inc., Stockholm, Sweden) as screen recording
media element; all the clicks were recorded.

Screenshot of the starting screen for the Set 1. This figure is used with permission by Ostashchenko
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Procedure

The experiment consisted of three sessions, each lasting
around 30 min. During the first session, two experimenters were
introduced to each child. One experimenter administered the
PPVT-R and two of the four subtests of the Leiter-R, so that
both experimenters were familiar to the child at the end of the
first session.

In the second session, the child saw again the same experiment-
ers. The session began by the administration of the remaining two
subsets of the Leiter-R (by the same experimenter as in the first
session). Next, after some time of free play with both experiment-
ers, one experimenter left the room with the phone of the other
experimenter. The experimenter who stayed in the room showed
the child the first pictures of a set of photos that she had on an
electronic device and explained that the same photoset could be
reproduced on the touchscreen display. After showing how to
make photos on the screen, the experimenter asked if the child
would like to play. When the child agreed, the first part of the
experiment started. The experimenter began by telling the child the
following: “Now, we need to take a photo of the [first item], can
you touch it?” Once the child touched the first item, the experi-
menter went on to say the following: “And now we need [second
item], can you touch it?” Finally, when both items were located
within the photo frame, the experimenter said, “And now we can
take a photo, touch the camera!”

A substantial advantage of our instructions is that they do not
contain any spatial prepositions (e.g., next to, under, or above). By
contrast, the nature of the Matthews et al. (2010) design forced
them to spatially define the place to which children had to move
the items. In this way, we avoid potential errors and delays linked
to cognitive processing of spatial relations.

During the first entrainment part of the task session, the child
made 16 photos reflecting different combinations of pairs of items.
Those combinations were created so that each target and nontarget
item was referred to with the same expression three times; the
remaining eight items were randomly selected from the list of
fillers. Experimenters were instructed to pronounce the second
label word at the exact moment when the previous item has been
placed in the photo frame for the accuracy of collected RTs.

Once 16 photos were made, the first part of the session was over
and the second experimenter came back. She explained that the
first experimenter received several phone calls and probably
should answer her phone. What happened next depended on the
condition—new partner or same partner—that was assigned to the
set. In the new partner condition, the first experimenter replied that
she was waiting for important phone calls and should answer her
phone. She asked whether the child would like to continue making
photos with the second experimenter and left the room after the
child’s approval. In the same partner condition, the first experi-
menter answered that she would like to call back later and con-
tinued to play with the child.

The second part of the session began next, with the same or
the new experimenter—depending on the condition—playing
the same photo game. Eight photos in total were made in the
second session. For each photo, the first item referred to was a
filler, and the second alternated between target and nontarget
items. All target items were designated by the label different

from the one used in the first training session (i.e., new label).
In this way, each target and nontarget object was always fol-
lowed by a filler. This allowed us to eliminate any potential
spillover effect between target and nontarget items. The loca-
tion of the items on the screen in each set was kept constant
throughout all trials to minimize the potential influence of
individual variation in executive processing and visual and/or
spatial perception on RTs.

In this within-subject design, each child took part in two
experimental sessions, one per condition (same vs. different
partner), each session consisting of two parts (entrainment and
test phase). Each experimental session was associated with one
of the two sets of pictures, and with one of two conditions. The
association between sets of pictures and conditions was evenly
counterbalanced across participants in both groups (3- and
5-year-old children), so that for half of the children the first
session consisted of the new experimenter condition, whereas
the other half started with the same experimenter condition.
Experimental sessions corresponding to two conditions were
separated by at least 2 days of interval; in 90% of cases, an
interval between session exceeded 1 week (range = 2 to 28
days; M = 8.7, SD = 6). All experimenters had native or
native-like fluency in French. Experimenters were counterbal-
anced across participants so that each member of experimenter
pair was engaged in the same partner condition an equal number
of times.

It could be that some children are “hyper-conventional” in
the sense that they would perceive one of the two labels
associated with a target as an intrinsically inaccurate descrip-
tion, independently of the rupture of lexical entrainment. To
reduce this potential bias, labels for target items were also
counterbalanced between the first and second parts of each set.
For example, for half of the children assigned to Set 1, the
picture of the physician in a white coat was referred to by
médecin in the first part of the session and by docteur in the
second part; this order was reversed for the second half of
children assigned to Set 1.

Recall also that in Matthews et al. (2010), the effect of the
referential pact was only significant for the first trial. To ensure
that any difference between trials was not due to the peculiar-
ities of some items, we also counterbalanced the order of the
four target items in the second part of session. Using a Latin-
square design, we created four scripts for each set, correspond-
ing to different orders of appearance of target items. This
modification also allowed to reduce potential item effects that
could interfere with the investigated referential processing ef-
fects.

Our experimental design is thus identical in crucial aspects to
the paradigms used by Matthews et al. (2010) or, for that matter,
by Metzing and Brennan (2003). However, we modified their task
in the three following aspects:

 touchscreen display to facilitate and consolidate the pro-
cedure of RT collection;

e four, instead of two, critical trials to further examine the
trial order effect reported in Matthews et al. (2010); and

e unambiguous instructions with no spatial prepositions to
reduce errors independent of referential processing.
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Results

Data Preparation

Our focus is on RTs, understood as the time needed to locate an
item referred to by the experimenter. RTs were obtained by man-
ually segmenting all screen recordings obtained in Tobii studio
software. To generate these segments, we identified the onset of
each critical word through visual and audio inspection of the
corresponding sound waves in PRAAT (Boersma, 2001). Next, we
tagged the time points corresponding to this onset on screen
recordings for all target and nontarget items. Finally, we isolated
all the segments between those tags and the corresponding clicks
on the screen to analyze their length.

Importantly, in addition to the absolute RT values (in ms) for the
second part of each session, we also computed relative RTs for each
item, by subtracting the length of the corresponding segment in the
first part of the session from the length of the corresponding segment
in the second part. As an illustration, take again the target item
representing a physician in white coat, which in French can be
referred to as docteur or médecin. If docteur was used during entrain-
ment phase and médecin after the interruption, we subtracted the
absolute RT for the last use of docteur during entrainment phase from
the absolute RT interval for médecin. We checked the distribution of
both relative and absolute RTs. Unsurprisingly, absolute RTs were
positively skewed; these values were consequently log-transformed
using the Box—Cox procedure (Box & Cox, 1964).

Means of absolute RTs are reported in the Table 3 as a function
of condition (same vs. new partner) and referential term (main-
tained vs. broken precedent) for both ages in four trials.

Analyses

Accuracy in finding the item referred to by the experimenter
was high in both age groups (95% for the 3-year-old group and
99% for the 5-year-old group). We excluded from the analysis
trials in which the experimenter used the wrong label (0.7%), the
child touched the wrong item (3%), the child asked for help and
exceeded the 10-s interval of self-reliant searching (1.5%), or the
child asked questions not related to the task (0.3%). The remaining
924 trials for relative RTs and 969 trials for absolute RTs in the
test phase were submitted to analysis.

Relative RTs and log-transformed absolute RTs were analyzed
separately using linear mixed-effect models with by-item and
by-participant intercepts in the random structure. The significance

Table 3

of a factor was analyzed by building it as fixed factor within a
model and conducting log-likelihood comparisons of fit with oth-
erwise identical models which excluded this factor (Baayen, Da-
vidson, & Bates, 2008). The following four factors were analyzed:
referential precedent (maintained vs. broken), condition (new vs.
same partner), trial (1 to 4), and group (3- vs. 5-year-old children).
All analyses were implemented with the Ime4 software package
(Bates et al., 2008) in R (R Core Team, 2017). Reported effect size
for each factor corresponds to a partial eta squared for this factor
that was calculated by working backward from the F values output
by SAS PROC MIXED (Selya, Rose, Dierker, Hedeker, & Mer-
melstein, 2012).

Starting with relative RT values, there was a significant effect of
referential precedent, x2(1) = 24.194, p < .001, n% = 0.04.
However, there were no effects of condition, X2(1) =1.127,p =
288, m2 < 0.001, trial, x*(3) = 2.869, p = .09, n2 = 0.003, and
group, x*(1) = 0.64, p = 423, M3 < 0.00). In sum, relative RTs
were significantly higher for the entrained referential precedent
was broken versus maintained (see Table 4 for a summary of the
best fitting model). Figure 2 contains boxplots depicting distribu-
tion of relative RT values for maintained and broken precedents in
the two groups. Summary of the statistical output model specifying
random and fixed effects for relative RTs are provided in Table 4.

Turning to absolute RTs, there was also a significant effect of
referential precedent, x*(1) = 6.544, p = .01, m3 = 0.011. Here,
however, we also found significant effects of group, x*(1) =
31.146, p < .001, n; = 0.036, but no interaction between refer-
ential precedent and group, x*(1) = 0.492, p = .482, Mp < 0.001.
There was also a significant effect of condition, x*(1) = 4.668,
p = .03, m; = 0.004, but no interaction between condition and
referential precedent, x*(1) = 1.375, p = .242, 3 < 0.001, and
between condition and group, Xz(l) =0.01, p = .927, nf, < 0.001.
Finally, there was no effect of trial, X2(1) =2.08, p = .149, ng <
0.001. As is shown in Table 5, which summarizes the final model,
absolute RTs of 3-year-old children were longer across all items
and trials, in both the first and second part of experimental ses-
sions. Although 3-year-old children were overall slower to re-
spond, both groups were delayed by the rupture of referential pacts
(independently of the condition) and by a new partner (indepen-
dently of whether the referential pact was maintained or broken).

Discussion

Both relative and absolute RTs show that preschoolers are
significantly delayed when a previously entrained label is replaced

Mean Reaction Times (in s; Standard Deviations in Parentheses) to Touch Nontarget (Maintained Precedent) and Target (Broken

Precedent) Items

Trial 1 Trial 2 Trial 3 Trial 4
Age group/condition Maintained Broken Maintained Broken Maintained Broken Maintained Broken
3 year olds
Same partner 2.54 (.82) 3.04 (1.80) 2.96 (1.58) 2.74 (1.70) 2.60 (.80) 2.98 (1.80) 2.30 (.80) 2.46 (1.02)
New partner 2.76 (1.40) 3.50 (2.28) 2.82(.98) 3.76 (1.70) 2.40 (.64) 3.80 (2.16) 2.48 (.92) 2.36 (1.02)
5 year olds
Same partner 1.56 (.50) 2.12 (1.04) 1.86 (.72) 2.40 (1.98) 2.08 (.90) 2.22 (.84) 2.02 (1.50) 2.14 (1.06)
New partner 1.82(.72) 2.28 (1.22) 2.20 (1.34) 2.64 (1.80) 2.04 (1.10) 2.00 (.76) 2.08 (.76) 2.38 (1.52)
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Figure 2. Boxplots of relative reaction time (RT) scores for broken and maintained precedents.

by another one. The comparison of these two different RT mea-
sures shows that this effect is age-independent. Although absolute
RTs were higher for 3-year-old children on any kind of item, there
was no interaction between group and referential precedents on
relative RTs. In other words, although 3-year-old children were
generally slower in their processing of verbal instructions or in
their sensory-motor responses, there was no difference between
ages in the delay due to violation of lexical entrainment. Another
crucial result is that—contrary to the predictions of the partner
specific view—this delay does not decrease when the new label is
used by a new speaker who was absent during the interaction that
resulted in the entrainment of the first label.

This is not to say that children were insensitive to the identity of
their interactional partner. Recall that there was a significant
condition (new vs. same speaker) effect on absolute RTs, suggest-
ing that switching to a new interactional partner entailed a delay
for previously entrained and new labels alike. In addition to lexical
entrainment, our results evidence, so to speak, entrainment for the
conversational partner. The advantage in matching the description
with its referent emerging in the same partner condition is consis-

Table 4
Summary of the Output Model Specifying Random and Fixed
Effects of a Mixed Linear Model Regressing Relative Reaction

tent with Graham et al. (2014), albeit in their study the effect was
observed only for the previously entrained description. To repeat,
however, the processing advantage linked to a familiar partner
does not demonstrate integration of common ground information
to referential processing.

Our results also clearly show that partner’s perspective is not yet
fully integrated within referential processing in young children.
This conclusion partly contradicts that by Matthews et al. (2010),
who reported limited evidence for a partner-specific referential
processing in 3-year-old children. Our procedure was not com-
pletely identical to the one used by these authors. However, the
three major modifications we made (i.e., use of touchscreen in-
stead of real shelf, four instead of two critical trials, and exclusion
of spatial preposition from instructions) should not have affected
children’s sensitivity to their partner’s perspective, were it inherent
in the precedents processing. Even though in the present study the
task was displayed on a touchscreen, all of the instructions were

Table 5

Summary of the Output Model Specifying Random and Fixed
Effects of a Mixed Linear Model Regressing Log-Transformed
Absolute Reaction Times on Group, Referential Precedent,
and Condition

Times on Broken Precedent Effects Estimate SE t Variance ~ SD
Effects Estimate SE t Variance SD Fixed
. Intercept 7.813 .051 153.71
Fixed 5 year olds ~295 046 632
Intercept 202.77 78.55 -2.581 Broken precedent 135 .047 2.85
Broken precedent ~ 762.85  106.99  7.130 New partner .055 .024 —2.22
Random Random
Participant Participant
Intercept 6,284 79.27 Intercept .026 163
Item Item
Intercept 32,079 179.11 Intercept .010 101

Note. N = 65; Number of observations = 924; Number of items = 24.

Note. N = 65. Number of observations = 969. Number of items = 24.
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produced during a real-time interaction so as to take into account
the higher likelihood to observe a partner-specific effect in inter-
active settings rather than with prerecorded instructions (Brown-
Schmidt, 2009a). Furthermore, partner change was always made
salient to the child in the same way as in the Matthews et al. study.

One could wonder whether visual representations of the items
on a screen instead of real objects could have influenced children’s
expectations about a new partner’s choice of referential expres-
sions. Although we cannot fully rule out this possibility, we could
not find any theoretical motivation for it. By contrast, our com-
puterized method carries several methodological benefits. To be-
gin with, in simple word-recognition tasks used with 1- to 4-year-
old children, the touchscreen method has been found to yield
reliable RT and accuracy data compared with eye-tracking and
in-person storybook paradigms (Frank, Sugarman, Horowitz,
Lewis, & Yurovsky, 2016; Hendrickson, Mitsven, Poulin-Dubois,
Zesiger, & Friend, 2015). The use of a touchscreen in the present
study also allowed to accurately record children’s haptic re-
sponses. In the Matthews et al. (2010) design, children were
trained to place their hands on stickers attached to the surface of
the table to ensure subsequent RT coding; this part of the instruc-
tions could have put additional cognitive demand on the children
who have not yet acquired reliable motor control over their hand
movements at the age of 3. In addition to avoiding spatial prepo-
sitions (see the preceding text), the use of the touchscreen also
allowed us to implement a feedback that could positively reinforce
children’s motivation to react in an accurate and rapid way to the
experimenter’s instructions.

The discrepancy between our results and those of Matthews et
al. (2010) results may boil down to a difference in analytical
strategy. Our goal was to inspect two different mechanisms—
namely priming of the maintained precedent by the original
speaker and integration of a new partner’s perspective—that po-
tentially explain partner effects in lexical entrainment tasks. Con-
sequently, we chose not to concatenate RTs for different items.
Matthews et al. (2010), on the contrary, transformed their absolute
RTs into difference reaction scores for items of different type. As
explained in the introductory paragraphs of this article, this ma-
nipulation could have obfuscated the potential contrast between
two different mechanisms, potentially involved in referential pro-
cessing. By assessing both relative RTs—constructed as the dif-
ference between response to a given item in the first and the
second parts of the experimental session—and (log-transformed)
absolute RTs for all items in the second part of a session, we made
sure to keep correct by-item variance. In this way, we were also
able to analyze label effect as a fixed factor and to distinguish the
effect related to the use of a low-level priming mechanism from
potential effects of expectations about partner’s perspective. The
results obtained for the two transformed data sets were consistent,
with the second method being more sensitive to the small fixed
factors effects.

As expected from the literature, though the effect of broken
precedents clearly emerged from our results, we could not
detect the effect of partner going in the direction predicted by
Matthews et al. (2010; or at least in accordance with one of the
possible explanations put forth by those authors). If anything,
the modest partner effect we observed with our sample of 65
children went in the direction opposite to that previously de-
scribed in adults. Contrary to the predictions of the partner-

specific view, we found that the introduction of a new partner
was associated with longer RTs, both with entrained and vio-
lated referential choices.

Conclusion

One way to determine whether children spontaneously and
by-default adopt their conversational partner’s perspective during
lexical processing is to investigate whether their expectation about
referential descriptions are consistent or not with their partner’s
perspective. The use of a new description by the partner with
whom one has previously entrained a different description of the
same object is conversationally inconsistent; by contrast, a new
partner cannot be expected to abide by a referential precedent of
which she has no knowledge. According to the results published by
Matthews et al. (2010), children were particularly delayed reacting
to a broken precedent compared with a maintained one, this
difference being dependent on the partner condition in which it
occurred. We performed a conceptual replication of this study,
aiming at disentangling two possible explanations of this effect.
The advantage in locating an item referred to with a maintained
label when interacting with the same partner would indicate chil-
dren’s reliance on automatic priming during referential processing.
Shorter delays in finding an item referred to with a new label in a
new partner condition would provide evidence that young children
have already integrated their partner’s perspective within their
processing of referential expressions. Using a robust by-item and
by-participant analysis, we found that reactions to the rupture of
referential precedents do not depend on the partner’s identity. Our
results also indicate that lexical processing in young children is
facilitated by previous interaction with their conversational part-
ner. Both familiar and novel labels were processed a little faster by
the children in both age groups when the conversational partner
did not change (the approximate gain was about 5%). This advan-
tage likely reflects children’s adapting to a partner through the
task, resulting in more efficient language processing. With a new
partner, the adaptation process was disrupted, taxing referential
processing.

Several studies suggest that processing of relevant lexical infor-
mation might be facilitated by partner-specific memory associa-
tion. One’s conversational partner identity is a strong contextual
cue, which may influence memory retrieval (Barr, Jackson, &
Phillips, 2014; Horton & Gerrig, 2005). Our finding that children
adapt to their partner—not only to find referents for previously
used descriptions, but also to match new labels with available
referents—raises interesting questions about the level of informa-
tion cued by the partner. According to partner-specific accounts,
people are cued as unique perspectives they offer (Brown-Schmidt,
Yoon, & Ryskin, 2015). However, our results suggest that, at least
in young children, interactional partners are cued via low-level
priming mechanisms as the sources of phonological information,
inducing more efficient speech processing (Shintel & Keysar,
2009).

Our results show early egocentric processing in comprehension
of referential descriptions. Even though young children cannot yet
conceive of their partners in terms of perspectives that they offer,
children do benefit from low-level adapting mechanisms during
conversations. Consistent with previous studies (Doherty & Per-
ner, 1998; Graham et al., 2014; Matthews et al., 2010; Perner,
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Stummer, Sprung, & Doherty, 2002), we found that violations of
lexical entrainment significantly delay children’s processing. Un-
like adults, who can easily follow modifications in lexical choices
of their conversation partners, children display difficulties in dis-
engaging from the entrained and therefore more salient conceptual
perspective. Maturation of executive function skills may provide
children with more flexible use of conceptual perspective that, in
turn, would allow further integration of common ground strategy
within referential processing.

It remains to be seen whether potential sensitivity to a partner’s
perspective could be elicited in a task where descriptions are more
closely associated with a particular partner. Like Matthews et al.
(2010), we used conventional noun descriptions for objects. How-
ever, the major part of the literature on referential precedents in
adults uses nonce denominations of abstract figures; such descrip-
tions (e.g., shiny cylinder and silver tube) are arguably more
dependent on the partner who introduces them. In adults, effects of
referential precedents are less important for conventional nouns
(Barr & Keysar, 2002). One could still speculate, however, that in
children the use of alternative conventional nouns does introduce
a greater shift in perspective because they display stronger pref-
erence for a conventional referring expression once it has been
evoked. It could then be possible that this conflict obfuscates any
potential partner-specific effects in referential processing. If so,
other nonconventional referential expressions could increase the
likelihood of detecting encoding a partner’s perspective in chil-
dren. That said, in the study by Graham et al. (2014), where an
adjectival modifier was used to create alternative expressions, the
only reported advantage was related to the maintained precedent
with the same partner.

Ongoing debates on the cognitive mechanisms that underpin
coordination of meanings between a listener and a speaker may
benefit from investigating partner-related cues during referential
processing in children. The literature on adults suggests the exis-
tence of a robust expectation that speakers be consistent in their
referential choices. Evidence of such partner-sensitive expecta-
tions early in childhood would have constituted a strong argument
in favor of a view that common ground is inherent in utterance
interpretation. However, our results show that access to meaning in
3- and 5-year-old children is not modulated by expectations about
a partner’s perspective in an adult-like way.
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