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While recent studies have claimed that non-referential gestures (i.e., gestures that do
not visually represent any semantic content in speech) are used to mark discourse-new
and/or -accessible referents and focused information in adult speech, to our knowledge,
no prior investigation has studied the relationship between information structure (IS) and
gesture referentiality in children’s narrative speech from a developmental perspective.
A longitudinal database consisting of 332 narratives performed by 83 children at two
different time points in development was coded for IS and gesture referentiality (i.e.,
referential and non-referential gestures). Results revealed that at both time points, both
referential and non-referential gestures were produced more with information that moves
discourse forward (i.e., focus) and predication (i.e., comment) rather than topical or
background information. Further, at 7–9 years of age, children tended to use more non-
referential gestures to mark focus and comment constituents than referential gestures.
In terms of the marking of the newness of discourse referents, non-referential gestures
already seem to play a key role at 5–6 years old, whereas referential gestures did not
show any patterns. This relationship was even stronger at 7–9 years old. All in all,
our findings offer supporting evidence that in contrast with referential gestures, non-
referential gestures have been found to play a key role in marking IS, and that the
development of this relationship solidifies at a period in development that coincides with
a spurt in non-referential gesture production.

Keywords: information structure (IS), discourse referents, referential gesture, non-referential gesture, multimodal
development, narrative discourse, child development

INTRODUCTION

In face-to-face communication, people naturally use gestures while speaking. Co-speech gestures
have been defined as visible actions made by bodily movements (hands, head movements, among
others) that act as an utterance or a part of an utterance and co-occur with speech (Kendon,
2004; see Wagner et al., 2014, for a review). Particularly, manual co-speech gestures are strongly
connected to speech from three different perspectives: semantics, pragmatics, and phonology
(Kendon, 1980; McNeill, 1992). Indeed, according to McNeill’s (1985; 1992; 2005) three “synchrony
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rules,” gestures are co-expressive with the semantic and pragmatic
meaning expressed in speech, and prominent movements in
gesture (i.e., the stroke) occur just before or concurrently with
stressed syllables in speech.

Gestures can be distinguished in terms of their referentiality.
Referential gestures can be iconic or metaphoric in nature through
using “pictorial” hand shapes or movements to describe concrete
or abstract entities and actions described in speech, or deictic
in nature through locating concrete or abstract entities in space.
These gestures clearly and directly represent the semantic content
of speech, adding to the propositional meaning of the utterance.
Non-referential gestures, often referred to as “beat” gestures,
have been traditionally described as rhythmic and prominence
markers. However, we use a recent and more comprehensive
definition that does not limit these gestures to “a simple flick
up-and-down or in-and-out,” (McNeill, 1992, p. 15). Indeed,
these gestures can have more complex gesture phasing, forms,
and tend to have discursive and pragmatic functions (Shattuck-
Hufnagel et al., 2016; Prieto et al., 2018; Shattuck-Hufnagel and
Prieto, 2019; Rohrer et al., 2020; among others). We consider
these gestures as non-referential in nature as they do not portray
any semantic meaning in speech (via iconicity, metaphoricity,
or deixis) through its hand shape or trajectory movement.
Figures 1–3 show examples of referential (e.g., iconic and deictic)
and non-referential gestures.

With respect to language development, research has shown
that gesture and speech develop in parallel. In fact, children
start producing referential (deictic) gestures to refer to an object,
people, events, or locations before their first birthday (Bates,
1976; Bates et al., 1979) and these are produced along with
one-word vocalizations at the age of 11 months to one-and-
a-half years (e.g., Butcher and Goldin-Meadow, 2000; Goldin-
Meadow and Butcher, 2003; Murillo and Belinchón, 2012; Esteve-
Gibert and Prieto, 2014). Shortly after development (e.g., by
26 months, see Özçalışkan and Goldin-Meadow, 2011), there is
a spurt in the production of referential (iconic) gestures. It is
not until around the age of 2–3 that children begin producing
non-referential gestures in spontaneous interactions, often, to
make speech more emphatic (see Nicoladis et al., 1999; Levy
and McNeill, 2013). It is at around the ages of 4–6 that non-
referential gestures start to be employed in children’s more
complex and elaborated discourses, such as narratives (Graziano,
2009; Colletta et al., 2010, 2015; Mathew et al., 2018; Florit-Pons
et al., 2020). Importantly, existing research has demonstrated that
referential and, particularly, non-referential gesture use develops
in parallel to discursive skills (Graziano, 2009; Colletta et al.,
2010, 2015; Florit-Pons et al., 2020). However, it remains unclear
how the use of referential and non-referential gestures is linked
to information structure (henceforth, IS) in children’s narrative
discourse, and how this relationship develops longitudinally.

The present paper focuses on the multimodal development
of children’s narrative discourse by specifically asking how
both referential and non-referential gestures are related to
IS-marking1. We believe that it is crucial to investigate the

1IS-marking refers to the regular co-occurrence between certain aspects of speech
(syntax/prosody/gesture) and certain types of IS constituents at different levels
(i.e., Focus/Background, Topic/Comment, or New/Accessible/Given referents).

FIGURE 1 | Caption of an iconic gesture while saying “va DESFER la corda”
(“[he] UNTIED the rope”). Capitalization indicates the word accompanied by a
gesture.

FIGURE 2 | Caption of a deictic gesture while saying “aquell RATOLÍ” (“that
MOUSE”). Capitalization indicates the word accompanied by a gesture.

FIGURE 3 | Caption of a non-referential gesture while saying “hi havia el
MATEIX ANIMAL” (“there was the SAME ANIMAL”). Capitalization indicates
the word accompanied by a gesture.

role of non-referential gestures and their contrast to referential
gestures in IS-marking, specifically because previous literature
has defined non-referential gestures as being special discourse
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pragmatic markers (see Section “Relationship Between Gesture
and Information Structure”). Given that previous studies found a
significant increase in non-referential gesture production while
discourse skills develop in children, there is a clear need to
investigate the discourse pragmatic dimension of these two types
of gestures so that we have a more thorough understanding of
multimodal development.

Information Structure
Information Structure can be broadly described as the ways
in which speakers “package information” to transmit to their
interlocutors, with the goal of updating the shared common
knowledge between speakers (i.e., their common ground) and
ultimately move communication forward (e.g., Chafe, 1976;
Krifka, 2008). However, studies regarding IS, in general, have
used a variety of approaches, often employing imprecise
or overlapping terms (see, e.g., Lambrecht, 1994; Krifka,
2008, among others).

The current study follows theoretical work by Skopeteas et al.
(2006) and the Linguistic Information Structure Annotation
(LISA) guidelines (Götze et al., 2007; Ritz et al., 2008) which
identifies three independent, non-mutually exclusive levels of IS.
The most general of these levels is the level of Focus/Background
where a two-way distinction identifies focus as parts of the
utterance that are most relevant to discourse and function to
move the discourse forward. Background, thus, refers to the other
parts of the utterance that do not serve to develop the discourse
(e.g., irrelevant or repeated information). In terms of narrative
productions, the text-initial clause is almost always all focus.

This two-way distinction of what is moving the discourse
forward and what is not can then also be analyzed at a second
level of IS, that of Topic/Comment. The level of Topic/Comment
corresponds to the Prague School’s Theme/Rheme distinction
(Sgall et al., 1986, as cited in Krifka, 2008), where we can
identify “aboutness” topics as referents upon which the remainder
of the sentence is predicated. Topics may also be considered
“frame-setting” in that they offer the interpretive frame for the
predication. The comment is thus the predication, itself, that is
made about the topic. Sentences that only contain an action or
answer the question “What happened?” or “What’s happening?”
are considered topic-less sentences (i.e., all-comment).

The levels of Focus/Background and Topic/Comment differ
in that the former considers what novel information is being
uttered to update and move discourse forward (focus) or not
(background), while the latter, the thematic content of the
utterance (“what is the topic of discussion”) and its predication
(“what is being said about that topic”) are considered. While
there may be a certain amount of correspondence between
topic/background constituents and comment/focus (e.g., the
second sentence in Figure 4), topics can also be a part of focus
constituents, particularly when they are in the subject position
of the utterance which is moving the discourse forward (see the
second clause of the second sentence in Figure 4). Following
LISA guidelines, these two levels are annotated in an independent
fashion, with no presupposed relationship between them (e.g., see
Ritz et al., 2008, p. 2138).

The most precise of the IS levels is the categorization of the
information status of individual discourse referents (henceforth,
Referent Status). These include any noun or prepositional
phrases that specifically refer to entities in the discourse such
as individuals, places, times, and events, which can receive
anaphoric expressions. Referents can be identified as being new,
accessible, or given, which is based on the degree of cognitive
activation of these referents for the addressee. Given referents
have been explicitly mentioned in previous discourse and are thus
cognitively active. Slightly less cognitively active referents are said
to be accessible, in that they can be inferred from context or
are assumed to be familiar through cultural or world knowledge.
These can also include unique referents, such as the Sun or
Barcelona. New referents are those which have not been used in
context and are cognitively inactive for listeners (i.e., they cannot
be inferred from context).

Figure 4 below shows the IS annotation of a child’s brief
discourse which contains examples of the different IS labels at
all three levels (also refer to the Supplementary Appendix for
different examples of IS categories and for a full annotation of
a child’s narration). Again, it is important to reiterate that these
different levels of IS are not mutually exclusive. Referents may
be found in either topic or comment constituents regardless of
their referent status, and specifically given referents (regardless of
their Topic/Comment status) can be found in either background
or focus constituents (e.g., “they” in Figure 4, as it is a given
referent that is updating the common ground in terms of
who is wearing the hat). The introduction of new referents,
by default, are functioning to update the discourse and are
thus always in focus constituents (though they may be either
topic or comment).

Relationship Between Gesture and
Information Structure
Based on theories of Communicative Dynamism (CD; i.e.,
referring to the variation in the communicative importance of
the different constituents in a sentence) and in line with Givón’s
(1983) Principle of Quantity (see also the theory of Effort Code
by Gussenhoven, 2002), McNeill (1992, 2005) also suggested
that both referential and non-referential gestures are more likely
to co-occur with less readily accessible information (i.e., newer
information that propels the discourse forward). According to
McNeill, a narrator’s gesture can indeed be a window onto
which elements of a story are the most crucial for advancing the
story based on the gestural output, and when there is little CD,
speech tends to not be accompanied by a gesture. Specifically,
the author predicts a progression as a function of increasing
CD, where more thematic elements (i.e., topics) are said to
have a very low CD and thus, often do not co-occur with
a gesture. As CD increases (and speech is more rhematic in
nature, commenting on the topic), gesture complexity increases.
In other words, it is believed that non-referential and pointing
gestures will accompany speech with lower CD, and iconic
gestures will accompany points of higher CD, as according to
Givón (1985), “less predictable/accessible/continuous a topic is,
the more coding material is used to represent it in the language
(p. 197, as cited in McNeill, 1992).”
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FIGURE 4 | The information structure (IS) of a child’s narrative. Please see the Supplementary Appendix to see a complete example of the Gesture/IS coding and
for more examples of each category.

Since then, a number of empirical studies involving adult
speech have found that gestures tend to mark the introduction of
either new referents (e.g., Marslen-Wilson et al., 1982; Levy and
Fowler, 2000; Gullberg, 2003; Yoshioka, 2008; Debreslioska et al.,
2013; Debreslioska and Gullberg, 2019) or accessible referents
in discourse (Debreslioska and Gullberg, 2020b). Interestingly,
Debreslioska et al. (2013) mention that gestures may co-occur
with given referents but are more likely to occur when the
given referents are reintroduced (i.e., explicitly mentioned in
previous discourse, but reactivated in the narrative with a full
noun phrase), as opposed to a maintained given referent (i.e.,
easily accessible to the hearer and produced with a lexically
reduced form such as a pronoun, or completely missing,
i.e., zero anaphora). Furthermore, Referent Status (as well as
clause structure) affect the semantic content that is encoded in
referential gestures (see e.g., Foraker, 2011; Debreslioska and
Gullberg, 2020a), while subsequent recurrent gestural features
(i.e., McNeill’s catchments) may help build cohesion and aid
referent tracking (McNeill and Levy, 1993). It is significant to note
that all of the previously mentioned studies on gesture marking
of Referent Status either do not distinguish between referential
and non-referential gestures or have focused exclusively on
referential gestures.

Unlike referential gestures, non-referential gestures have been
ascribed a number of discourse-pragmatic functions, including
adding emphasis, marking focus, introducing new characters, or
adding further information (McNeill, 1992, pp. 169-171; see also
Kendon, 1980, 1995, 2017; Loehr, 2012; Ferré, 2014; Shattuck-
Hufnagel et al., 2016; Prieto et al., 2018; Shattuck-Hufnagel
and Prieto, 2019). They are commonly described as a “yellow
highlighter,” coupling with prosodic prominence to add emphasis
to parts of a discourse that speakers deem important. Even
though previous literature has defined non-referential gestures
as being discourse pragmatic markers, little empirical evidence
has been given to support such claims. In a descriptive study,
Loehr (2012) gives examples of how gestures and intonation

convey a pragmatic synchrony, such as non-referential gestures
coupling with pitch accentuation to add emphasis to speech.
Specifically, the author describes how the production of L + H∗
pitch accents (i.e., a bitonal prosodic prominence with a rising
pitch movement during the accented syllable) is much more
emphatic and used to mark contrastive elements in a speech to
a much larger degree than H∗ pitch accents (i.e., a monotonal
prosodic prominence realized as a high plateau during the
accented syllable), and that the latter are often accompanied by
non-referential gestures. Another study by Ferré (2014) aimed
to understand the interaction between prosody, gesture, and
the syntactic marking of focus via thematization (i.e., different
forms of syntactic fronting, such as moving constituents to
the beginning of the sentence) in conversational French. This
study is one of the few that includes non-referential gestures
and at the same time integrates a thorough description of their
conceptualization of focus. The results showed that prosodic,
gestural, and syntactic strategies for marking focus were used in
a complementary fashion (in so much that speakers generally do
not mark focus in all three modes simultaneously). Specifically,
Ferré found that non-referential gestures co-occurred with
prosodic focus much more than referential gestures, and that
(metaphoric) referential gestures co-occurred with syntactic
markers of focus more than other gestures.

However, to our knowledge, only one empirical study has
investigated the marking of Referent Status focusing specifically
on non-referential gestures. Im and Baumann’s (2020)
preliminary study investigated the multimodal marking of
Referent Status in terms of both prosody and non-referential
gesture in a two-and-a-half minute Ted Talk video. Much like
Debreslioska and Gullberg (2020b), the study used a precise
annotation of referents containing four levels: new, unused
(i.e., unique referents, such as “the Sun”), bridging (which
corresponds to accessible referents from context), and given.
Although their study did not carry out any statistical analyses,
their results showed a tendency for non-referential gestures to
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mark more bridging (i.e., accessible), new, and unused referents
than given referents.

Fewer studies have investigated the production of gestures
specifically in regard to the marking of thematic information
(i.e., Topic/Comment). The works by Levy (1984) and Levy and
McNeill (1992) describe how gestures often co-occur with the first
mentions of discourse referents, which are important for CD as
they set up thematic elements for the discourse that follows and
ultimately push the discourse forward. They may additionally co-
occur with subsequent mentions, particularly when the referent is
produced on a different narrative level (used as a “scene-changing
device” and affording a separate peak of CD). In this sense, the
authors claim that gestures are used for “creating new themes or
continuing old ones” (McNeill and Levy, 1993, p. 2).

All in all, while non-referential gestures have been suggested in
the literature to be intimately associated with focus-marking and
marking of new information, more empirical evidence is needed
to confirm this relationship and to compare it to IS-marking with
referential gestures. Moreover, very little is known about the IS-
gesture referentiality relationship in narrative development.

Marking of Information Structure in
Development
Even though IS can be made apparent through syntactic,
morphologic, and lexical means, as well as with prosodic and
gestural markers, developmental studies have mostly focused on
children’s ability to introduce referents through morphosyntactic
means. This concerns whether children are able to introduce new
referents with the correct, full morphosyntactic form (e.g., “John
went to the shop,” instead of “He went to the shop,” where the
listener would not know “he” refers to “John”) or whether they
are able to maintain pronominal reference after the initial referent
has been introduced (e.g., “My Grandma went to the hospital.
She was very sick,” taken from Peterson and Dodsworth, 1991,
p. 399, italics in original), with most studies finding that mastery
of discourse referent introduction and maintenance develops
during the school years.

Studies on the development of referent introduction have
shown that preschool children are not yet able to introduce
new referents adequately. In a longitudinal study which
assessed preschoolers’ (2- to 3;6-year-old) narrative development,
Peterson and Dodsworth (1991) showed that at the age of 3-
and-a-half years, children still produced errors when introducing
new referents in discourse, such as using ambiguous referents,
incorrect pronouns, or zero anaphora when the referent is not
inferable. Though children still produced errors, their use of
pronominal referents increased with age along with the mean
length of utterance (MLU). These findings were complemented
with later results obtained by Guerriero et al. (2006) who analyzed
the referential choices for verb arguments in English-speaking
and Japanese-speaking children. The authors found, on the one
hand, that English-speaking children had difficulties introducing
new referents at the age of 1;9 years as they tended to use
non-lexical (i.e., null or pronominal) forms instead of lexical
forms, but by age 3 no longer made use of non-lexical forms.
On the other hand, Japanese children at age 3 were still not

able to appropriately use referential forms, indicating that there
were some structural differences among languages, which may
have an effect on development. Further studies have shown
that older children still have some difficulties in IS-marking,
and it is not until the ages of 6–7 that they start to master
referent introduction (e.g., Hickmann, 1980, 1982; Bamberg,
1986; Kail and Hickmann, 1992; Vion and Colas, 1998). For
instance, Vion and Colas (1998) documented that young school-
age 7-year-old children began introducing new referents (using
definite articles, “the boy” or nouns without articles, “boy”) to the
characters in a narrative task, although it was not until later in
development (i.e., at the age of 9) that they started to do so in a
systematic way and similar to adults, using indefinite articles (see
Küntay, 2002, for similar results in Turkish-speaking children;
and Schneider and Hayward, 2010, for conflicting results).
Interestingly, children’s improvement (from the preschool to
school-age years) in referencing discourse entities was found to be
linked to their narrative development in that their stories tended
to be more comprehensible when they produced fewer errors in
referent introduction (Peterson and Dodsworth, 1991; Küntay,
2002).

Developmental studies have also looked at focus-marking,
specifically from a prosodic perspective (see, e.g., Chen, 2007,
2010, 2011), showing that prosody helps children mark, and
listeners comprehend, focused constituents. A limited amount
of research has provided evidence that gestures also help mark
focus. For instance, Shattuck-Hufnagel et al. (2016) showed that
non-referential gestures produced by 5- to 7-year-old children
tended to be temporally aligned with pitch accents, indicating
that these gestures were used to mark emphasis or contrastive
focus. Esteve-Gibert et al. (2021) showed, however, that French-
speaking preschoolers used head nods to mark corrective focus
(i.e., an element that “replace[s] a preceding element that was
wrongly added to the shared common ground,” p. 2) and that
it is easier for them to mark focalized constituents with head
gestures when they are located at the end of the prosodic phrase.
In a recent study, Koutalidis et al. (2020) showed that 4-year-
old German children use non-referential gestures to introduce
focus-sensitive particles such as “even,” “also,” and “only” (“noch,”
“auch,” and “nur” in German).

Nonetheless, there is still scarce developmental evidence
about the role of gesture in the multimodal marking of IS.
While research on multimodal focus-marking in adult speech
is considerable, how this ability develops in children’s discourse
is still unknown. For this reason, the current study aims to see
how children use referential and non-referential gestures to mark
IS from a longitudinal point of view (e.g., at 5–6 years of age
and 2 years later).

Motivation of the Study: The Role of
Non-referential Gestures in Children’s
Discourse Development
Previous studies have already investigated the role of referential
gestures in the development of children’s narrative discourse (e.g.,
Demir et al., 2015; Stites and Özçalışkan, 2017). However, recent
developmental evidence leads us to believe that non-referential
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gestures are essential in framing and bootstrapping children’s
development of complex narrative discourse abilities. These
studies have shown that non-referential (beat) gestures do not
only benefit cognitive processes, such as information recall
and comprehension (e.g., Austin and Sweller, 2014; Igualada
et al., 2017; Llanes-Coromina et al., 2018), but can also act
as predictors and causal mechanisms on children’s narrative
discourse performance (see Vilà-Giménez and Prieto, 2021,
for a review). On the one hand, longitudinal studies have
documented that early non-referential (beat) gestures (produced
in parent–child naturalistic interactions) predict better structured
narrative productions in later stages of children’s language
development (Vilà-Giménez et al., 2021a). On the other hand,
there is also evidence that both asking children to observe and
encouraging them to produce non-referential (beat) gestures in
a brief narrative training task also boosted children’s narrative
performance in terms of narrative structure and fluency scores
(Vilà-Giménez et al., 2019; Vilà-Giménez and Prieto, 2020). From
this evidence, showing that non-referential gestures help boost
not only children’s cognitive processes (i.e., information recall
and narrative comprehension) but also narrative performance,
we hypothesize that these gestures have a key multimodal
framing function in narrative speech (i.e., the function to update
common ground through marking IS that facilitates information
processing for the listener, structuring the discourse) ultimately
bootstrapping effective communication between speaker and
listener. Further, as it has already been demonstrated that gestures
associate with prosodic prominence, which in and of itself may
serve as a multimodal cue to IS, it is important to assess to which
point non-referential gestures play a role in IS-marking. It may
be a child’s ability to recognize new information and mark it
multimodally through gesture that allows for better discourse
planning and construction, ultimately leading to these gains in
narrative production.

While a good amount of research has been devoted
to analyzing the development of IS-marking through
morphosyntactic means in different types of children’s
discourse, there is scarce evidence about how children
mark IS gesturally, and how these changes over time. All in
all, there is a clear need to analyze how children use both
referential and non-referential gestures to mark IS to better
assess the discourse-pragmatic functions of these different
gesture dimensions and their relevance in children’s multimodal
narrative speech.

Research Questions and Hypotheses
The current study will analyze from a longitudinal perspective
how children use referential and non-referential gestures to mark
IS in narrative discourse at two different stages of language
development, namely at 5–6 years of age, and again at 7–9 years
of age. The “Audiovisual corpus of Catalan children’s narrative
discourse development” (Vilà-Giménez et al., 2021b) was taken
as a point of departure because this narrative corpus includes
a set of 332 narratives produced by 83 children at these two
points of development. IS-marking was analyzed by including
three complementary dimensions, namely Topic/Comment,
Focus/Background, and Referent Status.

Two main research questions will be addressed: (1) Do
referential and non-referential gestures differ in how they co-
occur with IS in children’s narrative discourse? and (2) How
does the gestural marking of IS develop over time? Considering
the first research question, we hypothesize that non-referential
gestures will have a stronger tendency to mark topics, focus
information, and newer referents, while referential gestures will
mark accessible referents, provided the theoretical conceptions
and empirical evidence about gesture dimensions and IS
(see Section “Relationship Between Gesture and Information
Structure” above), and the effects of non-referential gestures in
framing children’s narrative discourse performance (see Section
“Motivation of the Study: The Role of Non-referential Gestures
in Children’s Discourse Development” above). Second, following
up on previous research suggesting that the development of
morphosyntactic IS-marking in the school-age period (i.e., at 7–
9 years of age) develops as children’s discursive and narrative
abilities evolve over time (e.g., Peterson and Dodsworth, 1991;
Vion and Colas, 1998; Küntay, 2002), we predict that we will be
able to already observe gestural patterns of IS-marking by the age
of 5–6, but a clearer use will appear at the age of 7–9, which
is the developmental time frame in which research has shown
that children master reference introduction. Moreover, we also
predict that by the age of 7, children will be able to successfully
use non-referential gestures to mark IS, i.e., focused information
and new referents, as it is when there is a significant increase
in non-referential gesture use (e.g., Graziano, 2009; Florit-Pons
et al., 2020).

MATERIALS AND METHODS

Corpus
In order to assess the link between IS-marking and gestures over
time, a longitudinal design was employed using the “Audiovisual
corpus of Catalan children’s narrative discourse development”2.
The corpus consists of a total of 83 children (43 girls and 40
boys) carrying out a narrative retelling task at two time points
in development, namely at the ages of 5–6 (M = 5.9, SD = 0.55;
henceforth, Time 1), and two years later, at 7 to 9 years of age
(M = 7.98, SD = 0.60; henceforth, Time 2).

At both time points, the children were asked to watch two
wordless cartoons and retell the events of the cartoon to the
experimenter, who was not familiar to the participants (i.e., was
not a regular figure that they encountered at home or at school),
and most did not remember her (the experimenter) at Time 2.
The retelling was presented in the form of a game, such that the
experimenter who pretended not to know the plot of narratives,
had to guess which story the child had retold based on a set of
images. These cartoons were approximately 41–50 s in length
and were about a small mouse and his elephant friend who
encountered some sort of difficulty and had to find a solution
(Die Sendung mit der Maus; Westdeutscher Rundfunk Köln3).

2To see other projects and publications related to this corpus, please visit:
https://osf.io/npz3w
3www.wdrmaus.de
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FIGURE 5 | Caption of a referential iconic gesture while saying “la part de DALT” (“the UPPER part”). Capitalization indicates the word accompanied by a gesture.

Each participant was randomly assigned two stories (out of four)
to retell at Time 1 and the same two stories at Time 2. Each
time, the first story they had to retell had only one character,
the mouse, and the second story had two characters, the mouse
and the elephant. The children told the same stories to the same
experimenter at both times. For further details on the procedure,
please refer to Vilà-Giménez et al. (2021b).

The corpus contains a total of 332 narratives (83 children × 2
stories × 2 time points). However, five children were excluded
from the analysis as they did not perform a single gesture either
at Time 1 or at Time 2. Overall, the current analysis is based on
the narratives from 78 participants, which totaled approximately
141 min of multimodal narrative discourse.

Data Coding
Each narrative was first imported into ELAN (Sloetjes, 2017),
where it was transcribed orthographically. While the entire
corpus was annotated for a number of bodily features, this
goes beyond the scope of the current study, and thus the rest
of the description will be in reference to the annotation of
manual gestures. The subsections below describe how manual
gesture and IS were coded, and how the relationship between the
two was analyzed.

Gesture Coding
As previously described, we hold that gestures can be largely
divided into two categories. Here, we use the term referential
gestures to refer to those gestures that have a clear referent in
speech, identified by “pictorial” hand shapes or movements (i.e.,
iconicity and metaphoricity) or through deixis. We distinguish
referential gestures from non-referential gestures, which do not
visually portray speech content.

The annotation of manual gestures was conducted in two
steps. First, an initial pass without sound was carried out to
identify gesture phasing, and, particularly, the strokes of gestures
roughly identified by the form of the hands as either having
clearly referential (i.e., iconic, metaphoric, or deictic) forms or

FIGURE 6 | Caption of a biphasic non-referential gesture while saying “hi
havia un COTXET” (“there was a SMALL CAR”). Capitalization indicates the
word accompanied by a gesture.

through other aspects such as the trajectory shape, direction,
and speed. A second pass with audio allowed for a validation
or rectification of the gesture phasing annotation, and based
on the content of speech, gesture referentiality was determined.
For the purposes of the current study, each gesture stroke was
classified as being referential (iconic, metaphoric, or deictic) or
non-referential in nature. While non-referential gestures can have
different hand shapes and complex movement phases (Shattuck-
Hufnagel et al., 2016; Prieto et al., 2018; Shattuck-Hufnagel and
Prieto, 2019), most of the non-referential gestures encountered
in the database were small monophasic or biphasic movements,
which could occur in a number of directions (e.g., bending the
wrist up, or a slight movement of the hand down). This style of
gesture is not incoherent with what other studies have termed
“proto-beats” (e.g., Koutalidis et al., 2020). Figure 5 shows an
example of a referential gesture while Figure 6 shows an example
of a non-referential gesture produced by two participating
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children. Conventional (or emblem) gestures were also coded but
were excluded from analysis (N = 28) as they have been described
as conventional signs with systematic rules about form and are
culturally defined (McNeill, 1992).

Once gesture strokes and their referentiality properties were
annotated, for each gesture stroke, a “target word” was identified
from the orthographic transcription. The target word refers to the
lexical item or items in speech that temporally co-occurred with
the gesture stroke. The target word tier thus served as the basis
for matching the gesture strokes with the different levels of IS.

Information Structure Coding
The simplified version of the LISA labeling guidelines described
in Götze et al. (2007) and Ritz et al. (2008) was used. This
annotation scheme is performed on three levels which are non-
mutually exclusive: the annotation of (a) information that may or
may not move the discourse forward (referred to simply as Focus
as opposed to Background), (b) sentence constituents referring
to thematic material or predication (Topic vs. Comment), and
(c) the information status of discourse referents in speech
(Referent Status) (see Section “Information Structure” for a
detailed description of the IS levels). Following LISA, the most
precise IS level was annotated first (i.e., Referent Status). For
each target word, labelers first identified if the target word was
a discourse referent in speech. If so, the referent’s status was
then labeled as being new, given, or accessible. After annotating
the Referent Status, the labelers had to determine whether any
annotated referent was an aboutness-topic (i.e., a noun phrase
which receives the predication), following an aboutness-topic test
(Götze et al., 2007, p. 165). Parts of the utterance that “specify the
time or the location at which the event/state denoted by the rest
of the clause takes place/holds” were identified as frame-setting
topics (most often temporal or locative prepositional phrases,
adverbial phrases, and subordinate clauses indicating spatial or
temporal locations) (Götze et al., 2007, p. 167). Stretches of
speech that were not identified as topics were then annotated
as comment constituents. Finally, the broadest level of IS is
annotated (i.e., Focus/Background), determining which parts of
the utterance are moving the discourse forward (subsequently
annotated as being within a focus constituent). Portions of speech
that were not deemed to be serving to develop discourse were
then annotated as background.

Coding Reliability
Both percent agreement and Gwet’s Agreement Coefficient 1
(AC1) (Gwet, 2008) were used to assess the coder reliability.
Gwet’s AC1 was chosen to assess reliability as it is resistant to
the “Kappa Paradox,” a situation where one category is observed
significantly more than another, which in turn affects the
marginal totals in the calculation of chance agreement, effectively
reducing the kappa statistic regardless of high agreement (e.g.,
Cicchetti and Feinstein, 1990; Feinstein and Cicchetti, 1990;
Krippendorff, 2004). Gwet’s AC1 uses the same formula as
the Kappa (and thus can be interpreted in a similar way) but
calculates the agreement from chance to correct for these biases.
For further explanation of Gwet’s AC1, see Dettori and Norvell
(2020).

Reliability analysis was conducted using the irrCAC package
in R (Gwet, 2019). It was assessed using 64 narratives (which
represents approximately 20% of the entire database and
included 147 gestures), where a second coder assigned values
for each gesture in terms of its referentiality and IS levels
(Background/Focus, Topic/Comment, and Referent Status in
terms of new, accessible, or given referents). Agreement was
good for both gesture referentiality [Percent agreement: 78.2%;
AC1 = 0.731 (95% CI, 0.648 to 0.815), p < 0.001] and Referent
Status [Percent agreement: 86.8%; AC1 = 0.802 (95% CI, 0.661
to 0.943), p < 0.001]. Agreement was moderate for both
Focus/Background [Percent agreement: 75.2%; AC1 = 0.706
(95% CI, 0.686 to 0.785), p < 0.001] and Topic/Comment
[Percent agreement: 67.2%; AC1 = 0.611 (95% CI, 0.591 to 0.632),
p < 0.001].

Our reliability analyses showed some disagreements among
the coders, which might have been caused by ambiguous cases
that are difficult to classify. For instance, some narratives
contained repetitive actions (e.g., a mouse hangs socks to dry,
and the wind blows the socks off the clothesline, an action that
is repeated 3 times). The subsequent repetitions of the socks
getting blown off the line can be interpreted as background in
that it does not advance the plotline much, as the same action
is recurring. Alternatively, the repetition of each action can be
seen as an individual updating element of the plotline, ultimately
moving the discourse forward. Similarly, for discrepancies in
Topic/Comment, we have observed ambiguous cases in the
annotation of prepositional phrases (e.g., “l’elefant amb la trompa
toca l’arbre,” English translation: “the elephant with the trunk
touched the tree,” ambiguous prepositional phrase in italics)
which can be interpreted as an aboutness topic (who touched
the tree? – The elephant with the trunk), a frame-setting topic
(which elephant touched the tree? – the one with the trunk), or
as a comment (What about the elephant? – He touched the tree
with his trunk).

Statistical Analyses
Because Focus/Background, Topic/Comment, and Referent
Status are non-mutually exclusive levels of IS, three separate
Linear Mixed Effects Models (LME) were run, one for each level.
Before running the LME models, the data was prepared so that
gestures that occurred without speech or with words that do not
contribute to the IS of the narrative (e.g., “and” as a conjunction
between informative clauses) were excluded from the analysis.
Further, a total of 10 referential gestures (3 from Time 1 and 7
from Time 2) were excluded from analyses because the stroke did
not associate with a single word or constituent but rather lasted
during entire clauses and covered multiple IS categories.

The three LME models were run using the lme4 package
in R (Bates et al., 2015) to analyze the link between gesture
referentiality (referential vs. non-referential gestures) and IS (i.e.,
in terms of Focus/Background, Topic/Comment, and Referent
Status). The dependent variable in all three models was the
number of gestures produced. To determine the random effects
structure for each model, a series of LME models were run
using all the potential combinations of random effects variables,
from the most complex structure to a basic model containing no
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random effects. Models that did not produce any convergence
issues were then compared using the “compare performance”
function from the performance package (Lüdecke et al., 2021) to
select the best-fitting model for the data.

In the first model, the fixed factors were Time (2 levels: Time
1 and Time 2), Gesture Referentiality (2 levels: Referential and
Non-referential), and Focus/Background (2 levels: Focus and
Background), along with their 3-way interaction. The random-
effects structure included by-Participant varying intercepts and
by-Participant varying slopes for the interaction between Time
and Gesture Referentiality. In the second model, Time (2 levels:
Time 1 and Time 2), Gesture Referentiality (2 levels: Referential
and Non-referential), and Topic/Comment (3 levels: Aboutness
Topic, Frame-Setting Topic, and Comment) were set as fixed
factors, along with their 3-way interaction. The random-effects
structure included by-Participant varying intercepts and by-
Participant varying slopes for Time and Gesture Referentiality.
In the third model, Time (2 levels: Time 1 and Time 2), Gesture
Referentiality (2 levels: Referential and Non-referential), and
Referent Status (3 levels: New, Given, and Accessible) were set
as fixed factors, along with their 3-way interaction. In addition
to the exclusion criteria previously mentioned, gestures that did
not associate with a noun phrase or prepositional phrase (i.e.,
a discourse referent) were excluded. Finally, two participants
were discarded from the LME for Referent Status because
they produced no gestures at either Time 1 or Time 2 that
aligned with a discourse referent. The random-effects structure
included by-Participant varying intercepts and by-Participant
varying slopes for Time and Gesture Referentiality. Omnibus
test results are described below, along with the results from a
series of Bonferroni pairwise tests carried out with the emmeans
package (Lenth, 2021), which includes a measure of effect size (via
Cohen’s d).

RESULTS

To characterize the data in a more comprehensive way and
highlight the variability among children and differences between
the two time points, the following paragraph describes the
descriptive statistics for the narrative productions. In terms of
speech, the average length of the children’s narrations at Time 1
was 27.07 s (SD = 10.45) with an MLU of 7.39 words and 28.37 s
(SD = 9.49) with an MLU of 7.05 words at Time 2. In terms
of gesture, 868 gestures were annotated (173 referential and 108
non-referential gestures at Time 1; 277 referential and 310 non-
referential gestures at Time 2). Gesture rate was calculated both
in terms of the average number of gestures per utterance and
gestures per narration. At Time 1, children performed an average
of 0.097 gestures per utterance (or an average of 3.12 gestures
per narration), while at Time 2, children performed an average of
0.229 per utterance (or an average of 4.93 gestures per narration).

The three statistical models showed a significant main effect of
Time, indicating that there were more gestures at Time 2 than at
Time 1, and a significant main effect of Gesture Referentiality,
suggesting that there were more non-referential gestures than

TABLE 1 | Main effect and post hoc results for the three statistical Linear Mixed
Effects Models (LME) models.

Model 1 for
Focus/Background

Model 2 for
Topic/Comment

Model 3 for
Referent Status

Main effect of
Time

χ2(1) = 19.641,
p < 0.001

χ2(1) = 20.729,
p < 0.001

χ (1) = 11.188,
p < 0.001

Post hoc
results for Time

t(92.7) = −5.209,
SE = 0.144, p < 0.001

t(92.1) = −5.361,
SE = 0.0923,

p < 0.001

t(92.7) = −5.209,
SE = 0.144,
p < 0.001

Main effect of
Gesture
Referentiality

χ2(1) = 15.351,
p < 0.001

χ2(1) = 17.348,
p < 0.001

χ2(1) = 17.011,
p < 0.001

Post hoc
results for
Gesture
Referentiality

t(77) = 3.918,
SE = 0.0129,

p < 0.001

t(77) = 4.165,
SE = 0.0813,

p < 0.001

t(77) = 3.918,
SE = 0.0129,

p < 0.001

referential gestures. Table 1 shows the main effects and post hoc
results for each model.

The first LME model considering Focus/Background
reported a main effect of Focus/Background [χ2(1) = 163.461,
p < 0.001], showing that there were significantly more gestures
marking focus constituents than background constituents
[t(697) =−13.206, SE = 0.129, p < 0.001]. The 3-way interaction
was also found to be significant [χ2(1) = 9.665, p = 0.002].

Taking into account that the interaction can be interpreted
from three different perspectives, if we compare the two
categories, we observe that at Time 1 non-referential gestures
marked significantly more focus than background constituents
(d = −0.572, p = 0.004), a tendency which was also found
for referential gestures, which marked significantly more focus
constituents than background (d = −0.524, p < 0.001). The
same patterns of association were found at Time 2, both for
non-referential (d = −1.738, p < 0.001) and referential gestures
(d =−0.524, p < 0.001). Comparing across Time, the interaction
shows that non-referential gestures at Time 2 marked more
focus constituents than at Time 1 (d = −121.40, p < 0.001).
Referential gestures, however, showed no significant differences
in the marking of Referent Status from Time 1 to Time 2. Finally,
by comparing gesture dimensions, the interaction indicates that it
is only at Time 2 that there are significantly more non-referential
gestures marking focus constituents than referential gestures
(d = 0.955, p < 0.001), while no differences between these two
gesture dimensions were observed at Time 1. Figure 7 shows
the average number of referential and non-referential gestures
per child associated with Focus/Background in the two time
points in development (significant differences are marked with
an asterisk).

The second LME model for Topic/Comment (i.e., aboutness
topic, frame-setting topic or comment), showed a significant
main effect of Topic/Comment [χ2(2) = 258.529, p < 0.001],
indicating that there were more gestures associated with
comment than with aboutness topic [t(1161) = 14.091,
SE = 0.0993, p < 0.001] or frame-setting topic [t(1161) = 14.075,
SE = 0.0993, p < 0.001], with no significant difference between
the marking of the two types of topic. The 3-way interaction
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FIGURE 7 | Average number of gestures per child across Time, Gesture Referentiality, and Focus/Background. Error bars represent standard error. ∗ stands for
p ≤ 0.05; ∗∗ stands for p ≤ 0.01; and ∗∗∗ stands for p ≤ 0.001.

FIGURE 8 | Average number of gestures per child across Time, Gesture Referentiality, and Topic/Comment. Error bars represent standard error. ∗ stands for
p ≤ 0.05; ∗∗ stands for p ≤ 0.01; and ∗∗∗ stands for p ≤ 0.001.

between Gesture Referentiality, Time, and Topic/Comment was
found to be significant [χ2(2) = 11.45, p = 0.003].

From the perspective of Topic vs. Comment, the interaction
revealed that at Time 1, non-referential gestures marked
comment constituents significantly more than either aboutness
(d = 0.591, p = 0.006) or frame-setting (d = 0.582, p = 0.007)
topics. The same relationship was found for referential gestures
(aboutness topics: d = 0.591, p < 0.001; frame-setting
topics: d = 0.599, p < 0.001). Further, the same patterns
of association were found at Time 2, where non-referential

gestures marked comment constituents significantly more than
aboutness (d = 1.764, p < 0.001) or frame-setting (d = 1.764,
p < 0.001) topics, and with referential gestures following suit
(aboutness topics: d = 0.963, p < 0.001; frame-setting topics:
d = 0.958, p < 0.001). Comparing across Time, we see that
non-referential gestures at Time 2 marked significantly more
comment constituents (d = −1.325, p < 0.001) than at Time 1.
Referential gestures, however, showed no significant differences
in the marking of topic or comment constituents from Time 1 to
Time 2. Finally, by comparing gesture dimensions, the interaction

Frontiers in Psychology | www.frontiersin.org 10 January 2022 | Volume 12 | Article 661339

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-661339 January 7, 2022 Time: 11:51 # 11

Rohrer et al. Gestures and IS-Marking in Development

FIGURE 9 | Average number of gestures per child across Time, Gesture Referentiality, and Referent Status. Error bars represent standard error. ∗ stands for
p ≤ 0.05; ∗∗ stands for p ≤ 0.01; and ∗∗∗ stands for p ≤ 0.001.

indicates that it is only at Time 2 that there are significantly
more non-referential gestures marking comment constituents
more than referential gestures (d = 0.967, p < 0.001). That is,
both gesture dimensions at both time periods are associated with
comment constituents significantly more than topics. Figure 8
shows the average number of referential and non-referential
gestures per child associated with Topic/Comment in the two
time points in development (significant differences are marked
with an asterisk).

The last LME analysis for Referent Status showed a significant
main effect of Referent Status [χ2(2) = 74.101, p < 0.001],
which reveals that the number of gestures associated with new
referents in speech was significantly higher than the gestures
associated with given referents [t(1056) = −7.882, SE = 0.051,
p < 0.001] or accessible referents [t(1056) =−10.097, SE = 0.051,
p < 0.001]. A significant 3-way interaction between Time,
Gesture Referentiality, and Referent Status was also reported
[χ2(2) = 21.071, p < 0.001].

The interaction can be interpreted from three perspectives:
by comparing the marking of Referent Status, by comparing
the difference between Time 1 and Time 2, and by comparing
the gesture dimensions. From the perspective of the marking
of Referent Status, the interaction showed that at Time 1,
non-referential gestures marked significantly newer than given
(d = −0.531, p = 0.026) or accessible referents (d = −0.567,
p = 0.012). However, referential gestures showed no significant
differences between the marking of Referent Status at Time 1.
The same tendency is found at Time 2, where non-referential
gestures marked significantly newer than given (d = −1.409,
p < 0.001) or accessible referents (d = −1.83, p < 0.001),
while referential gestures still showed no significant differences
between the marking of Referent Status. Comparing across Time,
we see that non-referential gestures at Time 2 marked more

significantly given (d = −0.641, p = 0.021) and new referents
(d = −0.137, p < 0.001) than at Time 1. Referential gestures,
however, showed no significant differences in the marking of
Referent Status from Time 1 to Time 2. Finally, by comparing
gesture dimensions, we also see that it is only at Time 2 that
there are significantly more non-referential gestures marking new
referents than referential gestures (d = 1.684, p < 0.001). Figure 9
shows the average number of referential and non-referential
gestures per child associated with Referent Status in the two
time points in development (significant differences are marked
with an asterisk).

DISCUSSION AND CONCLUSION

The current study describes the results of a longitudinal
investigation of children’s development of multimodal IS-
marking by focusing on the analysis of children’s narrative speech
at two time points in development (i.e., at the ages of 5–6, and
two years later). The two main objectives of the study were
the following: (a) to analyze how referential and non-referential
gestures are employed in children’s narrative discourse to mark IS
(in terms of Focus/Background, Topic/Comment, and Referent
Status), and (b) to assess the development of these IS-marking
functions at two different time points. To our knowledge,
the present study is the first to longitudinally investigate how
referential and non-referential gestures mark IS considering three
different dimensions.

First, concerning the role of gesture in marking
Focus/Background, the results revealed that both referential
and non-referential gestures associate significantly more with
focused information than with non-focused (i.e., background)
information in children’s narrative discourse, and that this
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relationship is already established at 5 years of age. This finding
corroborates and expands on existing research on multiple
fronts. On the one hand, in the field of gesture studies, our
findings provide empirical support for previous claims that
gestures (regardless of gesture referentiality) are more likely to
co-occur with less accessible information (i.e., newer information
that propels the discourse forward; McNeill, 1992, 2005). In fact,
we found that it is not only non-referential gestures which are
typically related to focus-marking, but referential gestures as
well, reflecting the results of previous studies that have shown
that gestures tend to co-occur with “new information,” whether
that be in terms of rhematic elements or discourse-new referents
(e.g., Marslen-Wilson et al., 1982; McNeill, 1992; Levy and
Fowler, 2000; Gullberg, 2003; Yoshioka, 2008; Debreslioska
et al., 2013; Debreslioska and Gullberg, 2019). This finding
is not entirely surprising, as according to McNeill’s (1992)
Phonological Synchrony Rule, gestures tend to associate with
pitch accentuation (see also Yasinnik et al., 2004; Jannedy and
Mendoza-Denton, 2005; Shattuck-Hufnagel and Ren, 2018;
among many others), and in the domain of prosodic studies,
it is commonly held that pitch accentuation marks focus.
Therefore, if gestures generally associate with pitch accents,
which in turn mark focus, it is only natural that gestures
(regardless of referentiality) have a tendency to mark focused
constituents. This has also been already shown in the gesture
literature (e.g., see Section “Relationship Between Gesture and
Information Structure”).

Second, with regards to the multimodal distinction between
topic and comment, we found that both gesture dimensions
are overwhelmingly produced during comment constituents,
while very few gestures mark topics at both points in
narrative development. Even though not significant, we found
a tendency for non-referential gestures to mark topics more
than referential gestures at Time 2. This tendency can be
read taking into account McNeill’s theory of Communicative
Dynamism and gesture production: non-referential gestures
are more likely to go with thematic information (i.e., topics,
see Figures 2, 3) with lower communicative dynamism than
referential gestures.

Third, regarding the gestural marking of Referent Status,
our results showed that children begin using non-referential
gestures to mark new referents significantly more than given
or accessible referents by 5–6 years of age (i.e., at Time 1). By
contrast, referential gestures in our data did not significantly
mark novelty effects on referents. Crucially, this suggests that at
this point in development, non-referential gestures may have an
important role in the organization of discourse (particularly for
the introduction of novel discourse entities) which is not shared
by referential gestures. Further, the use of non-referential gestures
is already in place by 5 years of age and increases significantly by
7 years of age, coinciding with the time frame when children’s
use of non-referential gestures increases (e.g., Florit-Pons et al.,
2020). The findings about the use of non-referential gestures to
mark new information in children’s speech empirically confirm
some recent claims on the pivotal discourse-pragmatic role of
non-referential gestures (McNeill, 1992; Colletta et al., 2015;
Shattuck-Hufnagel et al., 2016). On the one hand, such structural

properties of non-referential gestures—such as introducing new
referents as in the present study—adds evidence to the beneficial
effects obtained when training children with observing (Vilà-
Giménez et al., 2019) and encouraging them (Vilà-Giménez
and Prieto, 2020) to produce these gestures. On the other
hand, our results also reinforce the predictive value of non-
referential gestures found in Vilà-Giménez et al.’s (2021a) study,
supporting the idea that these gestures may play an important
discourse-pragmatic role starting early in children’s language
development. Overall, our results strongly support the view
that the bootstrapping and predictive role of non-referential
gestures in children’s narrative development has its roots in
their pragmatic and discursive properties, and they may be key
when explaining why non-referential gestures have been reported
to be so relevant in children’s narrative discourse abilities (see
Vilà-Giménez and Prieto, 2021, for a review).

The results shown in Figure 9 further revealed two interesting
patterns. On the one hand, about a quarter of the gestures
(23.8% at Time 1; 27.5% at Time 2), both referential and non-
referential, were also associated with given referents. This result
seems to contrast with previous studies suggesting that gestures
associate with discourse-new referents (e.g., Marslen-Wilson
et al., 1982; Levy and Fowler, 2000; Gullberg, 2003; Yoshioka,
2008; Debreslioska et al., 2013; Debreslioska and Gullberg, 2019).
However, given referents can be considered of two types based on
their accessibility. “Reintroduced” referents occur when a certain
distance has passed since their last mention, or they contrast with
another referent and are thus reintroduced using the full noun
phrase form. This is distinguished from “maintained” referents
which are highly accessible and often produced in speech with
zero anaphora or a pronoun. Interestingly, Debreslioska et al.
(2013) indeed found that referential (iconic) gestures co-occurred
with given referents and the viewpoint of the gestures (character-
viewpoint vs. observer-viewpoint) was in fact modulated based
on the accessibility of the given referent. Upon a brief inspection
of our own data, we found that gestures that co-occurred with
given referents were almost entirely produced with reintroduced
referents in their full noun phrase form. However, future
studies should include a more refined coding of IS-marking that
includes further categorizations for referent accessibility to better
understand how gesture production is modulated.

On the other hand, accessible referents were the least often
marked gesturally. This finding also seems to contrast with
studies in adults (e.g., Debreslioska and Gullberg, 2020b; Im and
Baumann, 2020). However, this may be related to the fact that
these referents are already active in the children’s mind and may
be the most difficult category to assess their place in perspective-
taking. In other words, as a given referent has been explicitly
said, the child can easily deduce that the listener is aware of
the referent’s existence. Comparatively, if a discourse referent is
brand new, the child can deduce rather easily that the listener will
benefit from additional multimodal cues to interpret it as such.
Accessible referents, however, may already be considered more
“given” from the children’s perspective, which may not align with
the listener’s perspective of it being a less-retrievable referent.
The finding that adults mark more accessible referents may thus
reflect a better flexibility in perspective-taking than children (e.g.,
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Jacques and Zelazo, 2005). See below for further discussion about
the current findings in relation to the development of more
complex cognitive processes.

From a developmental perspective, the results of the current
study help expand our knowledge on the development of
children’s multimodal narrative development, specifically of IS-
marking. Interestingly, the data presented in this article has
provided empirical evidence that at Time 2 (i.e., at 7–9 years
of age) non-referential gestures are used more than referential
gestures to mark comment and focus constituents, along with
new referents in narrative discourse. This coincides with the time
frame in which children hit a spurt in the production of non-
referential gestures, use them in more complex discourses such
as narratives (see e.g., Florit-Pons et al., 2020), and make use
of non-referential gestures for other pragmatic functions, such
as discourse cohesion (e.g., Colletta et al., 2010, 2015; Shattuck-
Hufnagel et al., 2016). Moreover, our data has shown that even
though children used gestures regardless of referentiality to
mark new information/predication at all levels of IS (i.e., focus
constituents, comment, and new referents) more than old/shared
or thematic information (i.e., background constituents, topic, and
given and accessible referents), it is specifically at Time 2 that
non-referential gestures are being used significantly more often
than referential gestures to signal new information. Our findings
help expand our knowledge about the relationship between
gesture and IS by adding a distinction between referential
and non-referential gestures, as previous studies claiming that
gestures introduced new referents focused on referential gestures,
or did not distinguish gesture referentiality (e.g., Marslen-Wilson
et al., 1982; Levy and Fowler, 2000; Gullberg, 2003; Yoshioka,
2008; Debreslioska et al., 2013; Debreslioska and Gullberg, 2019).
Our results demonstrate that as children reach 7–9 years of age,
non-referential gestures become a key player in the marking of
novel information.

The use of manual non-referential gestures seems to represent
an important intermediate step in the development of IS-
marking. Indeed, a study by Esteve-Gibert et al. (2021) suggests
that French children at the age of 4–5 years initially mark
contrastive focus with head nods. Then, by 7–9 years of age,
children are capable to start using morphosyntactic devices to
reference discourse entities in an adult-like manner, specifically
in introducing or marking new referents (e.g., Hickmann, 1980,
1982; Bamberg, 1986; Kail and Hickmann, 1992; Vion and Colas,
1998; Küntay, 2002). Finally, around age 12, children are able to
use abstract pointing gestures, where referents are established in
a mental space and are subsequently pointed to (McNeill, 1992,
p. 60). Thus, our findings seem to suggest that the ability to
mark IS in speech and gesture develops in parallel fashion, where
potentially changes in the pragmatic complexity of gesture (i.e.,
the non-referential “burst” at this developmental stage) occur
just before changes in speech. Furthermore, our findings are
reinforced by evidence across all three independent dimensions
of IS, suggesting that non-referential gestures serve to mark
elements that update common ground.

Importantly, we suspect that the ability to use manual non-
referential gestures to mark IS might be related to children’s more
complex cognitive and linguistic processes, such as narrative or

pragmatic abilities (see Vilà-Giménez and Prieto, 2021, for a
review), or more complex cognitive skills, such as Theory of Mind
(ToM; e.g., Carmiol and Sparks, 2014; Graf and Davies, 2014),
which emerge and evolve at this stage in development. While
research has demonstrated the link between non-referential
gestures and narrative development, as far as we know, there is
no previous study that assesses how these gestures relate to ToM.
Interestingly, ToM abilities are key in narrative development, as
having the capacity to understand and attribute mental states to
oneself and to others can help better understand the story and
the character’s perspectives, and at the same time to better retell
the story (e.g., Gamannossi and Pinto, 2014). We believe that the
ability to use gesture for IS marking is tightly linked to children’s
general communication abilities, enhancing the properties of
gestures to structure discourse to improve communication. There
is thus a clear need for further investigations about the timeline
of acquisition of IS through several grammatical and multimodal
means, and how it relates with the development of other cognitive
abilities, such as ToM.

With respect to our assessment of the adequacy of Götze et al.’s
(2007) IS annotation scheme for children’s narrative discourse,
our assessment is positive. Most theories of IS have been
largely based on fictitious speech samples and Question/Answer
pairs, and limited studies have applied such theories to natural
discourse. The annotation system employed in the present
study offers a text-based annotation, which limits bias from
prosodic cues to IS, as well as a clearly defined annotation
procedure, which allows for fairly quick and straightforward
data annotation across well-established dimensions of IS. Some
aspects of this system remain a bit vague and subjective
(particularly in terms of identifying focus constituents which can
lead to cases of ambiguity – see subsection “Coding Reliability”
for some examples, and also Ritz et al., 2008, for issues regarding
reliability), and it does not account for complex structures
(such as nested foci, second occurrence focus, or primary and
secondary foci; see e.g., Levy and McNeill, 1992; Riester and
Baumann, 2013). Hence, other more complex annotation systems
could be implemented [such as the Questions Under Discussion
annotation guidelines by Riester et al. (2018), which focuses on
the identification of focus constituents]. However, such systems
are much more complex, time consuming, and go beyond
the scope of the current study. In any case, we believe that
by using such annotation systems to apply theories of IS to
natural discourse, researchers may be able to refine some of the
theoretical underpinnings of IS, such as disentangling notions of
“focus” and “contrast.”

The current study presents some limitations in terms of
annotation that prevent the results to be more directly compared
to some previous investigations. Our study focuses only on
referents that have been marked gesturally, while other studies
(e.g., Debreslioska and Gullberg, 2020b; Im and Baumann, 2020)
consider all discourse referents, analyzing the frequency with
which referents were marked by gestures. Despite that, we believe
that the previously reported findings are complementary with
ours. In the present study, we offer the perspective of what
gestures are actually marking in speech rather than the frequency
with which different referent types are marked gesturally, and
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therefore we think it would be interesting for further analyses to
consider assessing the relationship between gesture and Referent
Status combining both approaches. Further, this study did not
take into account interactions between levels of IS. While future
studies should indeed look into these interactions (responding
to more specific research questions such as “Do gestures have
a tendency to mark given referents more when they are within
contrastive focus constituents?”), the current study limits the
research questions to looking at each level of IS individually as the
main goal is to assess longitudinal development. By looking at the
levels independently, we are still able to assess that non-referential
gestures are differentially marking elements of discourse that aim
to update the common ground between the speaker and the
listener, while referential gestures do not share this same pattern
in Catalan narratives by children.

Our investigation has left some open questions for future
work. First, it would indeed be interesting for further studies
to include comprehensive prosodic annotations to better
understand how gesture and prosody work together for the
marking of IS (while keeping in mind the limitations of IS
annotation independent of prosody as described in the preceding
paragraph). Second, while our results help us understand the
pragmatic IS-marking properties of non-referential gestures,
less is known about how the use of gestures combines with
other morphosyntactic strategies, such as in topicalization, zero
anaphora (e.g., “Mark had a shower and Ø brushed his teeth”)
and cleft sentences. For instance, existing research has shown
that for focus-marking, non-referential (beat) gestures associate
with prosodic markers of focus, while metaphoric gestures tend
to associate with syntactic markers of focus (Ferré, 2014). In
terms of Referent Status, when reintroducing a given referent
using pronouns or zero anaphora, speakers do not use gestures at
all (Debreslioska et al., 2013). Therefore, it would be interesting
to see whether similar patterns are found in children’s narrative
discourse as well. Third, further research would be needed
to examine whether children’s use of non-referential gestures
produced in earlier stages of development (e.g., at the age of 3–4
when IS-marking is just starting to be acquired) can predict their
ability to reference discourse entities.

To our knowledge, this is the first study to find that
non-referential gestures do function pragmatically as markers
of elements that update common ground between listener
and speaker by investigating three independent levels of IS.
However, we believe that this is merely one potential function
that non-referential gestures may have. Indeed, these gestures
can have other functions, such as stance marking, discourse
structure marking, and emphasizing (e.g., McNeill, 1992; Loehr,
2012; Rohrer et al., 2020), and even be polyfunctional in
nature (i.e., having multiple pragmatic functions simultaneously,
a point held by multiple authors including McNeill, 2000;
Kendon, 2017; Lopez-Ozieblo, 2020). Our study has elucidated
one such pragmatic function of these gestures and future
studies should investigate other potential pragmatic functions or
their interactions.

In conclusion, this study helps refine our knowledge about the
multimodal development of gesture and IS in children’s narrative
discourse. Our research has shown the key discourse-pragmatic

value that non-referential gestures serve in children’s more
complex discourses, such as narratives, specifically in the marking
of elements that update the common ground between listeners
and speakers, such as focus constituents, predication, and
discourse-new referents. These findings help explain why these
gestures can act as visual highlighters of discourse structure and
help bootstrap children’s oral narrative discourse performance.
Overall, in the upcoming years, developmental research will need
to gain a more refined knowledge of how children’s gestural and
discursive abilities, specifically IS-marking abilities, go hand in
hand and develop over time.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

Ethical review and approval was not required for the study
on human participants in accordance with the local legislation
and institutional requirements. Written informed consent to
participate in this study was provided by the participants’
legal guardian/next of kin. Written informed consent was
obtained from the minor(s)’ legal guardian/next of kin for the
publication of any potentially identifiable images or data included
in this article.

AUTHOR CONTRIBUTIONS

PLR, JF-P, IV-G, and PP contributed equally to the development
of the research questions, the experimental design, and the
discussion of the results. IV-G collected the data for the
Audiovisual Corpus of Catalan Children’s Narrative Discourse
Development. JF-P carried out most of the data annotation of
the corpus, with the aid of IV-G and two other annotators. The
analysis was mainly carried out by PLR with the aid of JF-P.
JF-P and PLR were jointly in charge of writing the article, with
substantive feedback from IV-G and PP. All authors contributed
to the article and approved the submitted version.

FUNDING

PLR would like to acknowledge a joint Ph.D. grant, awarded
by the Department of Translation and Language Sciences,
Universitat Pompeu Fabra, and SGR AGAUR Grant, Generalitat
de Catalunya, Award number: 2017 SGR_971, while JF-P
would like to acknowledge a Ph.D. grant, awarded by the
Generalitat de Catalunya, Award number: 2021 FI_B 00778.
We would also like to acknowledge the financial support
awarded by the Spanish Ministry of Science, Innovation and
Universities (MCIU), Agencia Estatal de Investigación (AEI),
and Fondo Europeo de Desarrollo Regional (FEDER) [PGC2018-
097007-B-100 “Multimodal Language Learning (MLL): Prosodic

Frontiers in Psychology | www.frontiersin.org 14 January 2022 | Volume 12 | Article 661339

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-661339 January 7, 2022 Time: 11:51 # 15

Rohrer et al. Gestures and IS-Marking in Development

and Gestural Integration in Pragmatic and Phonological
Development”], by the Spanish Ministry of Economy and
Competitiveness (MINECO) (FFI2015-66533-P “Intonational
and gestural meaning in language”), by the Generalitat de
Catalunya (2014 SGR_925, 2017 SGR_971), and by the GEHM
(Gesture and Head Movements in Language) Research Network,
funded by the Independent Research Fund Denmark (9055-
00004B).

ACKNOWLEDGMENTS

We would like to express our gratitude to Glenda Gurrado for
her help in the gestural coding and to Sara Muñoz Coego for

her help with the annotation of IS. We are also grateful to Ingo
Feldhausen, Jacopo Torregrossa, Núria Esteve-Gibert, Kriszta
Szendrói, and Aoju Chen for their feedback on early versions of
this work at its presentation in the satellite workshop of the 18th
Old World Conference on Phonology. We would also like to thank
the members of the Prosodic Studies Group at Universitat Pompeu
Fabra for their feedback.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.
2021.661339/full#supplementary-material

REFERENCES
Austin, E. E., and Sweller, N. (2014). Presentation and production: the role of

gesture in spatial communication. J. Exp. Child Psychol. 122, 92–103. doi: 10.
1016/j.jecp.2013.12.008

Bamberg, M. (1986). A functional approach to the acquisition of anaphoric
relationships. Linguistics 24, 227–284. doi: 10.1515/ling.1986.24.1.227

Bates, D., Maechler, M., Bolker, B., and Walker, S. (2015). Fitting linear mixed-
effects models using lme4. J. Stat. Softw. 67, 1–48. doi: 10.18637/jss.v067.i01

Bates, E. (1976). Language and Context. New York, NY: Academic Press.
Bates, E., Benigni, L., Bretherton, I., Camaioni, L., and Volterra, V. (1979). The

Emergence of Symbols: Cognition and Communication in Infancy. New York,
NY: Academic Press.

Butcher, C., and Goldin-Meadow, S. (2000). “Gesture and the transition from one-
to two-word speech: when hand and mouth come together,” in Language and
gesture, ed. D. McNeill (Cambridge: Cambridge University Press), 235–257.
doi: 10.1017/cbo9780511620850.015

Carmiol, A. M., and Sparks, A. (2014). “Narrative development across cultural
contexts: finding the pragmatic in parent-child reminiscing,” in Pragmatic
Development in First Language Acquisition, ed. D. Matthews (Amsterdam: John
Benjamins), 279–293. doi: 10.1075/tilar.10.16car

Chafe, W. (1976). “Givenness. contrastiveness, definiteness, subjects, topics and
point of view,” in Subject and Topic, ed. C. Li (New York, NY: Academic Press),
27–55.

Chen, A. (2007). “Intonational realisation of topic and focus by Dutch-acquiring
4-to 5-year-olds,” in Proceedings of the 2007 16th International Congress of
Phonetic Sciences, Saarbrücken, 1553–1556.

Chen, A. (2010). Is there really an asymmetry in the acquisition of the focus-to-
accentuation mapping? Lingua 120, 1926–1939. doi: 10.1016/j.lingua.2010.02.
012

Chen, A. (2011). “The developmental path to phonological focus-marking in
Dutch,” in Prosodic Categories: Production, Perception and Comprehension, eds
S. Frota, G. Elordieta, and P. Prieto (Amsterdam: Springer), 93–109. doi: 10.
1007/978-94-007-0137-3_5

Cicchetti, D. V., and Feinstein, A. R. (1990). High agreement but low kappa: II.
Resolving the paradoxes. J. Clin. Epidemiol. 43, 551–558. doi: 10.1016/0895-
4356(90)90159-M

Colletta, J. M., Guidetti, M., Capirci, O., Cristilli, C., Demir, O. E., Kunene-Nicolas,
R. N., et al. (2015). Effects of age and language on co-speech gesture production:
an investigation of French, American, and Italian children’s narratives. J. Child
Lang. 42, 1–24. doi: 10.1017/S0305000913000585

Colletta, J. M., Pellenq, C., and Guidetti, M. (2010). Age-related changes
in co-speech gesture and narrative: evidence from French children
and adults. Speech Commun. 52, 565–576. doi: 10.1016/j.specom.2010.
02.009

Debreslioska, S., and Gullberg, M. (2019). Discourse reference is bimodal:
how information status in speech interacts with presence and viewpoint
of gestures. Discourse Process. 56, 41–60. doi: 10.1080/0163853X.2017.135
1909

Debreslioska, S., and Gullberg, M. (2020b). What’s New? Gestures accompany
inferable rather than brand-new referents in discourse. Front. Psychol. 11:1935.
doi: 10.3389/fpsyg.2020.01935

Debreslioska, S., and Gullberg, M. (2020a). The semantic content of gestures varies
with definiteness, information status and clause structure. J. Pragmat. 168,
36–52. doi: 10.1016/j.pragma.2020.06.005

Debreslioska, S., Özyürek, A., Gullberg, M., and Perniss, P. (2013). Gestural
viewpoint signals referent accessibility. Discourse Process. 50, 431–456. doi:
10.1080/0163853X.2013.824286

Demir, Ö. E., Levine, S. C., and Goldin-Meadow, S. (2015). A tale of two
hands: children’s early gesture use in narrative production predicts later
narrative structure in speech. J. Child Lang. 42, 662–681. doi: 10.1017/
S0305000914000415

Dettori, J. R., and Norvell, D. C. (2020). Kappa and beyond: Is there agreement?
Glob. Spine J. 10, 499–501. doi: 10.1177/2192568220911648

Esteve-Gibert, N., Loevenbruck, H., Dohen, M., and D’Imperio, M. (2021). Pre-
schoolers use head gestures rather than prosodic cues to highlight important
information in speech. Dev. Sci. 25:e13154. doi: 10.1111/desc.13154

Esteve-Gibert, N., and Prieto, P. (2014). Infants temporally coordinate gesture-
speech combinations before they produce their first words. Speech Commun.
57, 301–316. doi: 10.1016/j.specom.2013.06.006

Feinstein, A. R., and Cicchetti, D. V. (1990). High agreement but low kappa:
I. The problems of the two paradoxes. J. Clin. Epidemiol. 43, 543–549. doi:
10.1016/0895-4356(90)90158-L

Ferré, G. (2014). A multimodal approach to markedness in spoken french. Speech
Commun. 57, 268–282.

Florit-Pons, J., Vilà-Giménez, I., Rohrer, P. L., and Prieto, P. (2020). “The
development and temporal integration of co-speech gesture in narrative speech:
a longitudinal study,” in Proceedings of the 2020 Gesture and Speech in
Interaction (GESPIN), Stockholm.

Foraker, S. (2011). “Gesture and discourse: how we use our hands to introduce
and refer back,” in Integrating Gestures: The Interdisciplinary Nature of Gesture,
eds G. Stam, M. Ishino, and R. Ashley (Amsterdam: Benjamins), 279–292.
doi: 10.1075/gs.4.26for

Gamannossi, B. A., and Pinto, G. (2014). Theory of mind and language of mind
in narratives: developmental trends from kindergarten to primary school. First
Lang. 34, 262–272. doi: 10.1177/0142723714535875

Givón, T. (ed.) (1983). “Topic continuity in discourse: an introduction,” in Topic
Continuity in Discourse: A Quantitative Cross-Language Study, (Amsterdam:
John Benjamins), 1–42. doi: 10.1075/tsl.3.01giv

Givón, T. (1985). “Iconicity, isomorphism and non-arbitrary coding in syntax,”
in Iconicity in Syntax, ed. J. Haiman (Amsterdam: John Benjamins),
187–219.

Goldin-Meadow, S., and Butcher, C. (2003). “Pointing toward two-word speech in
young children,” in Pointing: Where Language, Culture and Cognition Meet, ed.
S. Kita (Hillsdale, NJ: Lawrence Erlbaum Associates), 85–107.

Götze, M., Weskott, T., Endriss, C., Fiedler, I., Hinterwimmer, S., Petrova,
S., et al. (2007). “Information structure,” Information Structure in Cross-
Linguistic Corpora eds S. Dipper, M. Götze, and S. Skopeteas (Potsdam:

Frontiers in Psychology | www.frontiersin.org 15 January 2022 | Volume 12 | Article 661339

https://www.frontiersin.org/articles/10.3389/fpsyg.2021.661339/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.661339/full#supplementary-material
https://doi.org/10.1016/j.jecp.2013.12.008
https://doi.org/10.1016/j.jecp.2013.12.008
https://doi.org/10.1515/ling.1986.24.1.227
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.1017/cbo9780511620850.015
https://doi.org/10.1075/tilar.10.16car
https://doi.org/10.1016/j.lingua.2010.02.012
https://doi.org/10.1016/j.lingua.2010.02.012
https://doi.org/10.1007/978-94-007-0137-3_5
https://doi.org/10.1007/978-94-007-0137-3_5
https://doi.org/10.1016/0895-4356(90)90159-M
https://doi.org/10.1016/0895-4356(90)90159-M
https://doi.org/10.1017/S0305000913000585
https://doi.org/10.1016/j.specom.2010.02.009
https://doi.org/10.1016/j.specom.2010.02.009
https://doi.org/10.1080/0163853X.2017.1351909
https://doi.org/10.1080/0163853X.2017.1351909
https://doi.org/10.3389/fpsyg.2020.01935
https://doi.org/10.1016/j.pragma.2020.06.005
https://doi.org/10.1080/0163853X.2013.824286
https://doi.org/10.1080/0163853X.2013.824286
https://doi.org/10.1017/S0305000914000415
https://doi.org/10.1017/S0305000914000415
https://doi.org/10.1177/2192568220911648
https://doi.org/10.1111/desc.13154
https://doi.org/10.1016/j.specom.2013.06.006
https://doi.org/10.1016/0895-4356(90)90158-L
https://doi.org/10.1016/0895-4356(90)90158-L
https://doi.org/10.1075/gs.4.26for
https://doi.org/10.1177/0142723714535875
https://doi.org/10.1075/tsl.3.01giv
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-661339 January 7, 2022 Time: 11:51 # 16

Rohrer et al. Gestures and IS-Marking in Development

Interdisciplinary Studies of Information Structure), 147–187. doi:
10.1093/acprof:oso/9780199570959.001.0001

Graf, E., and Davies, C. (2014). “The production and comprehension
of referring expressions,” in Pragmatic Development in First Language
Acquisition, ed. D. Matthews (Amsterdam: John Benjamins), 161–181. doi:
10.1080/01690965.2013.766356

Graziano, M. (2009). Rapporto fra lo Sviluppo della Competenza Verbale e Gestuale
Nella Costruzione di un Testo Narrativo in Bambini dai 4 ai 10 anni. Ph.D. thesis.
Grenoble: Université Stendhal.

Guerriero, A. M. S., Oshima-Takane, Y., and Kuriyama, Y. (2006). The
development of referential choice in English and Japanese: a discourse-
pragmatic perspective. J. Child Lang. 33, 823–857. doi: 10.1017/S0305000
90600763X

Gullberg, M. (2003). “Gestures, referents, and anaphoric linkage in learner
varieties,” in Information Structure, Linguistic Structure and the Dynamics of
Language Acquisition, eds C. Dimroth and M. Starren (Amsterdam: John
Benjamins), 311–328. doi: 10.1075/sibil.26.15gul

Gussenhoven, C. (2002). “Intonation and interpretation: phonetics and
phonology,” in Proceedings of the International Conference on Speech Prosody
2002, Aix-en-Provence, eds B. Bel and I. Marlien (Vientiane: International
Speech Communication Association), 47–57.

Gwet, K. L. (2008). Computing inter-rater reliability and its variance in the
presence of high agreement. Br. J. Math. Stat. Psychol. 61, 29–48. doi: 10.1348/
000711006X126600

Gwet, K. L. (2019). irrCAC: Computing Chance-Corrected Agreement Coefficients
(CAC). R package version 1.0. Available online at: https://cran.r-project.org/
web/packages/irrCAC/index.html

Hickmann, M. (1980). “Creating referents in discourse: a developmental analysis of
linguistic cohesion,” in Papers from the Sixteenth Regional Meeting of the Chicago
Linguistic Society, eds J. Kreiman and I. Odejo (Chicago, IL: Chicago Linguistic
Society), 192–203.

Hickmann, M. (1982). The Development of Narrative Skills: Pragmatic and
Metapragmatic Aspects of Discourse Cohesion. Ph.D. thesis. Chicago, IL:
University of Chicago.

Igualada, A., Esteve-Gibert, N., and Prieto, P. (2017). Beat gestures improve word
recall in 3-to 5-year-old children. J. Exp. Child Psychol. 156, 99–112. doi: 10.
1016/j.jecp.2016.11.017

Im, S., and Baumann, S. (2020). Probabilistic relation between co-speech gestures,
pitch accents and information status. Proc. Linguist. Soc. Am. 5:685. doi: 10.
3765/plsa.v5i1.4755

Jacques, S., and Zelazo, P. D. (2005). “Language and the development of cognitive
flexibility: implications for theory of mind,” in Why Language Matters for Theory
of Mind, eds J. W. Astington and J. A. Baird (Oxford: Oxford University Press),
144–162. doi: 10.1093/acprof:oso/9780195159912.003.0008

Jannedy, S., and Mendoza-Denton, N. (2005). Structuring information through
gesture and intonation. Interdiscip. Stud. Inf. Struct. 03, 199–244.

Kail, M., and Hickmann, M. (1992). French children’s ability to introduce
referents in narratives as a function of mutual knowledge. First Lang. 12,
73–94.

Kendon, A. (1980). “Gesticulation and Speech: two aspects of the process of
utterance,” in The Relationship of Verbal and Nonverbal Communication, ed.
M. R. Key (Berlin: Mouton de Gruyter), 207–227. doi: 10.1515/9783110813098.
207

Kendon, A. (1995). Gestures as illocutionary and discourse structure markers in
Southern Italian conversation. J. Pragmatics 23, 247–279. doi: 10.1016/0378-
2166(94)00037-F

Kendon, A. (2004). Gesture: Visible Action as Utterance. Cambridge: Cambridge
University Press. doi: 10.1017/CBO9780511807572

Kendon, A. (2017). Pragmatic functions of gestures. Some observations on the
history of their study and their nature. Gesture 16, 157–175. doi: 10.1075/gest.
16.2.01ken

Koutalidis, S., Mertens, U. J., Abramov, O., Kopp, S., Rohlfing, K., and Kern, F.
(2020). “Multimodal marking of focus in German preschoolers’ utterances with
the focus-particles also, only, and even/still,” in Proceedings of the Gesture and
Speech in Interaction (GESPIN), Stockholm.

Krifka, M. (2008). Basic notions of information structure. Acta Linguist. Hung. 55,
243–276. doi: 10.1556/ALing.55.2008.3-4.2

Krippendorff, K. (2004). Reliability in content analysis: some common
misconceptions and recommendations. Hum. Commun. Res. 30, 411–433.
doi: 10.1093/hcr/30.3.411

Küntay, A. C. (2002). Development of the expression of indefiniteness: presenting
new referents in turkish picture-series stories. Discourse Process. 33, 77–101.
doi: 10.1207/s15326950dp3301_04

Lambrecht, K. (1994). “Cambridge studies in linguistics,” in Information Structure
and Sentence Form: Topics, Focus, and the Mental Representations of Discourse
Referents, ed. K. Lambrecht (Cambridge: Cambridge University Press), doi:
10.1017/CBO9780511620607

Lenth, R. V. (2021). emmeans: Estimated Marginal Means, aka Least-Squares
Means. R package version 1.5.5-1. Available online at: https://cran.r-project.org/
web/packages/emmeans/emmeans.pdf

Levy, E. T. (1984). Communicating Thematic Structure in Narrative Discourse: The
Use of Referring Terms and Gestures. Ph.D. thesis. Chicago, IL: University of
Chicago.

Levy, E. T., and Fowler, C. A. (2000). “The role of gestures and other graded
language forms in the grounding of reference,” in Language and Gesture, ed.
D. McNeill (Cambridge: Cambridge University Press), 215–234. doi: 10.1017/
cbo9780511620850.014

Levy, E. T., and McNeill, D. (1992). Speech, gesture, and discourse. Discourse
Process. 15, 277–301. doi: 10.1080/01638539209544813

Levy, E. T., and McNeill, D. (2013). Narrative development as symbol formation:
Gestures, imagery and the emergence of cohesion. Cult. Psychol. 19, 548–569.
doi: 10.1177/1354067X13500328

Llanes-Coromina, J., Vilà-Giménez, I., Kushch, O., Borràs-Comes, J., and Prieto,
P. (2018). Beat gestures help preschoolers recall and comprehend discourse
information. J. Exp. Child Psychol. 172, 168–188. doi: 10.1016/j.jecp.2018.02.004

Loehr, D. P. (2012). Temporal, structural, and pragmatic synchrony between
intonation and gesture. Lab. Phonol. 3, 71–89. doi: 10.1515/lp-2012-0006

Lopez-Ozieblo, R. (2020). Proposing a revised functional classification of pragmatic
gestures. Lingua 247, 102870. doi: 10.1016/j.lingua.2020.102870

Lüdecke, D., Makowski, D., Ben-Shachar, M., Patil, I., Waggoner, P., Wiernik, B.,
et al. (2021). performance: an R package for assessment, comparison and testing
of statistical models. J. Open Source Softw. 6:3139. doi: 10.21105/joss.03139

Marslen-Wilson, W. D., Levy, E., and Komisarjevsky Tyler, L. (1982). “Producing
interpretable discourse: the establishment and maintenance of reference,” in
Language, Place, and Action: Studies in Deixis and Related Topics, eds R. J.
Jarvella and W. Klein (Chichester: Wiley), 339–378.

Mathew, M., Yuen, I., and Demuth, K. (2018). Talking to the beat: Six-year-
olds’ use of stroke-defined non-referential gestures. First Lang. 38, 111–128.
doi: 10.1177/0142723717734949

McNeill, D. (1985). So you think gestures are nonverbal? Psychol. Rev. 92, 350–371.
doi: 10.1037/0033-295x.92.3.350

McNeill, D. (1992). Hand and Mind. Chicago, IL: University of Chicago Press.
McNeill, D. (2000). “Introduction,” in Language and Gesture, ed. McNeill

(Cambridge: Cambridge University Press), 1–10.
McNeill, D. (2005). Gesture and Thought. Chicago, IL: University of Chicago Press.

doi: 10.7208/chicago/9780226514642.001.0001
McNeill, D., and Levy, E. T. (1993). Cohesion and gesture. Discourse Process. 16,

363–386. doi: 10.1080/01638539309544845
Murillo, E., and Belinchón, M. (2012). Gestural-vocal coordination: longitudinal

changes and predictive value on early lexical development. Gesture 12, 16–39.
doi: 10.1075/gest.12.1.02mur

Nicoladis, E., Mayberry, R. I., and Genesee, F. (1999). Gesture and early bilingual
development. Dev. Psychol. 35, 514–526. doi: 10.1037/0012-1649.35.2.514
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Sgall, P., Hajičová, E., and Panenová, J. (1986). The Meaning of the Sentence and its
Semantic and Pragmatic Aspects. Dordrecht: Reidel.

Shattuck-Hufnagel, S., and Prieto, P. (2019). “Dimensionalizing co-speech
gestures,” in Proceedings of the 19th International Congress of Phonetic Sciences,
Melbourne, VIC, eds S. Calhoun, P. Escudero, M. Tabain, and P. Warren
(Canberra: Australasian Speech Science and Technology Association Inc),
1490–1494.

Shattuck-Hufnagel, S., and Ren, A. (2018). The prosodic characteristics of non-
referential co-speech gestures in a sample of academic-lecture-style speech.
Front. Psychol. 9:1514. doi: 10.3389/fpsyg.2018.01514

Shattuck-Hufnagel, S., Ren, A., Mathew, M., Yuen, I., and Demuth, K. (2016).
“Non-referential gestures in adult and child speech: Are they prosodic?,” in
Proceedings of the International Conference on Speech Prosody, 2016, Boston,
MA, eds J. Barnes, A. Brugos, S. Shattuck Hufnagel, and N. Veilleux (Vientiane:
International Speech Communication Association), 836–839. doi: 10.21437/
speechprosody.2016-171

Skopeteas, S., Fiedler, I., Hellmuth, S., Schwarz, A., Stoel, R., Fanselow, G., et al.
(2006). Questionnaire on Information Structure (QUIS): Reference Manual.
Potsdam: Universitätsverlag Potsdam.

Sloetjes, H. (2017). ELAN [Computer program]. Version 5.8.0. Accessed online at:
https://archive.mpi.nl/tla/elan
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