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Abstract

As children’s language abilities develop, so may their use of co-speech gesture. We tested this hypothesis by studying oral narratives
produced by French children and adults. One hundred and twenty-two participants, divided into three age groups (6 years old, 10 years
old and adults), were asked to watch a Tom and Jerry cartoon and then tell the story to the experimenter. All narratives were videotaped,
and subsequently transcribed and annotated for language and gesture using the ELAN software. The results showed a strong effect of age
on language complexity, discourse construction and gesture. The age effect was only partly related te the length of the narratives, as
adults produced shorter narratives than 10-year-olds. The study thos confirms that co-speech gestures develop with age in the context
of narrative activity and plays a crucial role in discourse cohesion and the framing of verbal utterances. This developmental shift towards
more complex narratives through both words and gestures is discussed in terms of its theoretical implications in the study of gesture and

discourse development.
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1. Introduction

The multimodal nature of face-to-face spoken commu-
nication has been well established by gesture researchers
over the past [ew decades (Kendon, 1980, 2004; McNeill,
1992; Calbris, 2003). Today, there is common agreement
that spoken communication emerges through multimodal
channels, linking together words, voice and gestures. More-
over, there is growing evidence that the speaker or listener
integrates auditory (linguistic, prosodic) and visual
(gesture) information into a single message (Rimé and
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Schiratura, 1991; Feyereisen, 1994; Thompson and Mass-
aro, 1994; Hadar and Butterworth, 1997; Beattie and Shov-
elton, 1999; Mayberry and Jaques, 2000; Kita and
Ozyiirek, 2003; Kita et al., 2007; Ozyurek et al., 2008). Psy-
chelinguistic research has drawn on these observations to
generate models intended to formalise the relationship
between speech and gesture (MeNeill and Duncan, 2000;
de Ruiter, 2000; Kita, 2000; Kita and Ozyiirek, 2007). As
Gullberg et al. (2008a, p. 151} point out, these models
“I...] differ in their views of the locus and the nature of
the link”, with some models regarding gestures as an inte-
gral part of the utterance and others considering them to be
semiotic auxiliaries to speech or to the speech production/
comprehension process.

Identifying the way in which speech and gesture are
linked throughout the language acquisition process would
bring new insights into this theoretical issue. However,



the multimodal study of child language still has a long way
to go. Although there is a considerable body of work on
the communicative behaviour of very young children {see
Van der Stratten, 1991; Marcos, 1998; Guidetti, 2003, or
Ducey-Kaufmann, 2007, for more details), considerable
controversy still surrounds the classification of gestures
before the age of two. The well-known distinction between
deictic and representational gestures (see, for example,
Capirci et al., 1996) has receatly been reconsidered, and a
separate category was created for conventional gestures,
which were previously included in the representational cat-
egory (see, for example, Guidetti, 2002).

The first representational gestures include predicates like
raising the arms high for “tall” or waving the hands for
“too hot”, and nominal gestures which act as labels for
objects or elements in the environment. The latter are obvi-
ously children’s inventions which disappear as the language
is mastered (e.g., gestures to imitate actions like pretending
to drink out of a glass, or gestures to imitate movements
like closing and opening one’s mouth to mean “fish”,
etc.). The representational category also includes conven-
tional gestures like head-shaking and nodding to mean
refusal and agreement, and waving goodbye. However,
unlike representational gestures, conventional gestures do
not disappear from the child’s repertoire, even once speech
has become the privileged means of communication
{Iverson and Goldin-Meadow, 1998, p. 2). Also called
“emblems”, they are subject to a consensus or convention,
and are produced and understood by all the members of a
given cultural group. They appear before language, in the
form of pointing, nodding and head-shaking (see Guidetti,
2002}, and interplay with the chiid’s first spoken words dur-
ing the one- to two-word transition period (Butcher and
Goldin-Meadow, 2000; Capirci et al.,, 2002; Goldin-Mea-
dow and Butcher, 2003; Capirci and Volterra, 2008).
Including pointing in the conventional gestures category
in no way plays down the specificity of deictic pointing ges-
tures and “the link and differences between deixis and sym-
bols in children’s early gestural-vocal system”, as nicely
shown by Pizzuto and Capobianco (2007).

Considering the period beyond the preverbal stage, we
still know litile about the way in which gesture and mul-
timodal speech develop after the age of 2 years. Func-
tional uses of gesture change, and other types of
gestures, such as abstract representational gestures and
beats, have been identified as part of the gesturai reper-
toire in studies of older children’s bodily behaviour whilst
performing oral explanations and narratives (McNeill,
1992; Colletta, 2004; Colletta and Pellenq, 2009; Grazi-
ano, 2009). Nevertheless, the precise manner in which all
these gestures interact with more specific linguistic features
of speech remains largely unknown and has so far been
sparsely documented.

With regard to the gestures that accompany oral narra-
tives, until recently, most available observations have con-
cerned narratives produced by adults (McNeill, 1992;
Streeck and Knapp, 1992; Léonard and Pinheiro, 1993;

Bouvet, 2001; Kita and Ozyijrek, 2003). Some authors have
investigated aspects of children’s multimodal language
behaviour that are thought to accompany the narration
of events, namely the way in which children speaking differ-
ent languages and from different cultures use speech, ges-
ture or both modalities to express manner and trajectory
in the depiction of motion (Gullberg et al., 2008b; Ozyurek
et al., 2008). However, these authors focused on selected
aspects of depiction as a language activity indirectly related
to narrative behaviour, rather than describing specific nar-
rative abilities. Nor did they study gesture in its entirety,
looking only at the representational gestures that are rele-
vant to the expression of motion. McNeill {1992), too, ana-
lysed children’s narratives from a multimodal perspective,
but only took representational gestures into account in
his observations.

In recent studies of spontaneous narratives produced by
children aged 6-11 years during interviews with an adult
{(Kunene and Colletta, 2007; Colletta, 2009), it has been
found that older children (% years and over) use co-speech
gesture in a similar way to adults and for several purposes:
the representation of the narrated events and characters’
attitudes, abstract deixis to mark discourse cohesion, prag-
matic framing of the utterance, discourse connotation, dis-
course demarcation between the processing of the event
frame and the speaker’s comments, and synchronisation
between speaker and listener. Other observations (Capirci
et al, 2007; Graziano, 2009) also suggest that gestures
become increasingly intertwined with speech, as children
grow older.

In order to investigate the nature and strength of the
developmental changes reported in the study of spontane-
ous narratives, 122 French children and adults were asked
to tell a story illustrated in a short cartoon extract i con-
trofled conditions. Our aim was to elicit the same kind of
language behaviour in all three age groups (6-year-old
children, 10-year-old children and adults), and to test
the following hypotheses on the basis of a large body of
data:

1. Narrating a story is a relatively complex language pro-
duction task and previous studies have demonstrated
age-related changes in both oral and written narration
(Fayol, 1985; Bamberg, 1987, Berman and Slobin,
1984: Hickmann, 2003). We expected the adults to pro-
duce longer and more detailed narratives than the 10-
year-olds, and the 10-year-olds to produce longer and
more detailed narratives than the 6-year-olds.

2. As narratives gain in length and verbal information,
they can be assumed to contain more cohesion cues,
such as connective markers linking clauses and ana-
phoric expressions maintaining reference throughout
the telling of the story. We therefore expected connec-
tors and anaphors to be present in greater number in
the adults’ narratives than in the 10-year-olds’ oncs,
and in greater number in the 10-year-olds’ narratives
than in the 6-year-olds’ ones.



3, Previous research on oral narratives (Labov, 1978;
Laforest, 1996) has highlighted their pragmatic hetero-
geneity. Telling a story involves not only narrating the
events, but also commenting on them or on the narra-
tion itself. A preliminary study of spontaneous narra-
tives (Colletta, 2004) suggested a strong eflect of age
on non-narrative discourse acts: children did not seem
able to insert comments into their narratives until they
reached the age of 9 or 10 years. We hypothesized that
there would be a shift towards a more complex discourse
structure, reflected in a greater number of non-narrative
acts in the adults’ narratives than in the 10-year-olds’
ones, and a greater number in the 10-year-olds’ narra-
tives than in the 6-year-olds’ ones.

4. Considering the close relationship between gesture and
speech evidenced in many studies, we hypothesized that,
as narratives gained in length and verbal information,
they would contain more co-speech gestures. Conse-
quently, the adults would gesture more than the 10-
year-olds who, in turn, would gesture more than the 6-
year-olds.

5. As narration is a specific language behaviour, we
expected that some types of gestures would be over-rep-
resented, compared with other types. Representational
gestures that help to represent events and characters,
discourse cohesion gestures that help to mark clause
relations, and framing gestures that help to express the
speaker’s intentions should be extensively used in the
context of a narrative activity. As we postulated that
there would be age-related changes in discourse cohe-
siont, as well as in discourse construction, we expected
to find more cohesive and framing gestures in the adulis’
narratives than in the 10-year-olds’ ones, and more in
the 10-year olds’ narratives than in the 6-year-olds’ ones,

6. According to developmental studies of gesture-speech
combinations during the one- to two-word transition
period (Capirci et al, 2002; Goldin-Meadow and
Butcher, 2003), after the onset of redundant combina-
tions, young children start to use complementary and
supplementary combinations, thus becoming able to
express two ideas at the same time, and later to preduce
their first two-word utterances. The present study sought
to ascertain whether this developmental schema also
applies to subsequent stages of language acquisition.

2. Method
2.1. Participanis

The participants were 84 French-speaking children aged
6 (M =5.8/range =53-6.5) and {0years (M =10/
range = 8.9-11), with 41 participants in the younger group
and 43 in the older one, along with 38 adult native French
speakers (M = 2l /range = 18-33). There were nearly equal
numbers of males and females in all age groups: the 6-year-
old group contained 16 girls and 25 boys, the 10-year-old

group 21 girls and 22 boys, and the adult group 21 women
and 17 men. The children attended preschools and primary
schools in predominantly upper-middle-class districts of
Grenoble and Toulouse, while the adults were college stu-
dents Hving in Grenoble and Toulouse.

2.2 Procedure

The participants were asked to watch a wordless Tonr
and Jerry cartoon extract {2 h 47 min) and tell the story it
depicted. The cartoon starts with a mother bird leaving
her egg in the nest. The egg accidentally falls out and rolls
into Jerry’s house. The egg hatches in Jerry’s house and a
baby woodpecker emerges. The baby bird then starts dam-
aging Jerry’s furniture. After a few failed attempts to calm
the bird down, Jerry gets angry and decides to put the bird
back in its nest. The participants’ narratives were video-
taped for later analysis. The mean length of each narrative
was 2 h30 min, and the total amount of recorded video was
approximately 3 h.

2.3. Data analysis

2.3.1. Coding

The data transcription and annotation was performed
using the ELAN software (http://www.mpi.nl/tools/}, as
well as an annotation scheme specially designed for this
study (Colletta et al., 2009),' providing information on syn-
tax, lexicon, discourse and co-speech gesture. A copy of the
annotation window file is provided in the appendix.

2.3.2. Speech coding

The coding of speech is a complex issue. For a start, the
sentence is not an adequate deseriptive unit for spoken lan-
guage, as it is for written language. Second, although lin-
guists tend to use the term “utterance” when describing
spoken language, there is no proper definition of an utter-
ance that couid lead us to easily identify such units in
everyday discourse. Speech coding was therefore per-
formed with particular reference to Berman and Slobin
(1994} and to Jisa (2000), taking the number of clauses as
a measure of the length of linguistic productions. A clause
was defined as a predicate matched by one, two or three
arguments (logical approach), corresponding to a series
of words including a verb and its satellites, such as the sub-
ject and any complement(s) (grammatical approach). We
then measured the total number of words (tokens) and,
within that total, the number of subordination markers
(relative pronouns, conjunctions or prepositions beginning
non-finite and participial clauses). The clause and word
counts allowed us to estimate the length of the narrative
performed by each subject.

! In consultation with M. Augustyn, G. Calbris, O. Capirdi, C. Cristilli,
Q. Ece Demir, S, Goldin-Meadow, M. Grandaty, M. Graziano, B.
Guidarelli, A. Kendon, R. Kunene, S. Levine, L. Miladi, A. Millet, S.
Mugaier, 8. Ozcaliskan, J.-P. Simon and A. Venouil,



As with subordination markers, the literature on the
later stages of language development describes the acquisi-
tion of syntax as a gradual process of complexification,
witl: the child mastering simple or independent sentences
way before complex sentences, including relative, comple-
tive, non-finite and other subordinate clauses (see Diessel,
2004, for a review). In our view, although measuring subor-
dination markers provides information about the level of
language complexity attained by a subject in a given lan-
guage task, it does not necessarily reflect discourse abilities
(Jisa, 2004; Tolchinsky, 2004).

To gauge these discourse abilities, we therefore chose to
measure the number of connectors and anaphors, and to
study the narratives’ structure. Connective markers and
anaphoric expressions serve discourse cohesion purposes
at the micro-level of discourse {Halliday and Hasan,
1976; Lundquist, 1980). Connectors selected here included
all the words that play a role in marking either the dis-
course structure or the logical, chironological, spatial, argu-
mentative and other relations between clauses, such as
“well”, “now”, “okay”, “so” or “then”, “later”, “there-
fore”, “because”, “consequently”, etc. Anaphors selected
here included all the words that help to maintain the iden-
tity of referents throughout the text, such as pronouns and
relative pronouns (e.g. “...the egg, which has been left
alone by the Mummy Bird, moves around the nest, then
it falls down onto a cobweb and a flower, and it rolls into
Jerry’s house. . .”), definite determiners (e.g. . . .first we see
a broody mununy bird, and the nuanmy bird is knitting. . ),
lexical repetitions (e.g. “...Jerry wants to stop the baby
damaging the furniture, but the baby pecks his arm...”)
and nominal substitutes (e.g. “.. .Jerry wakes up and jumps
out of bed. The mouse does not understand why an egg is
lying there...").

Assessing discourse abilities at the pragmatic level
involves the study of discourse structure. Whether the story
to be told originates from the speaker’s own experience,
from literacy or from the shared cultural knowledge of eth-
nic and social groups, telling a story can be viewed as a
complex language behaviour that usually combines narra-
tion and commentary (Labov, 1978; Laforest, 1996).
Therefore, a narrative may be analysed as a main discourse
act (the act of narrating events) preceded by, incorporating
or followed by explanations, evaluations, metadiscourse
and other types of commentary acts. In order to account
for the discourse structure of the collected narratives, we
labelled each clause in each narrative according to the dis-
course act it expressed, either on its own or with other
clauses. We defined four types of discourse acts (Colletta
et al., 2009}:

— “Narration”, where the clause provided a description of
an event seen in the cartoon excerpt or stated the explicit
dimension of this event: the subject recounted the event
such as it appeared in the cartoon.

- “Explanation”, where the clause provided information
of a causal nature: the subject included an additional

explanation of the narrated event, such as it appeared
in the cartoon (e.g. “then afterwards Jerry tries to sit
down because he is tired”).

- “Interpretation”, where the clause presented an infer-
ence or a free interpretation concerning the event or a
character’s intentions: the subject invented something
based on the event, formed a hypothesis, drew unseen
conclusions (e.g. “then the mummy looks at her alarm
clock she realizes that it is time to leave™).

— “Comment”, where the clause dealt with neither the
explicit nor the implicit aspects of the course of events,
but instead presented either a “meta-narrative comment”
(McNeill, 1992) relating to a character, action or aspect
of the story, or a “para-narrative comment” {McNeill,
1992) relating to the action of telling the story (judge-
ment, personal appreciation, ete.) (e.g. “it is & crazy bird,
I like it when the egg falls into the spider's web”).

2.3.3. Gesture coding

2.3.3.1. Gesture units. The first step was to pinpoint the ges-
ture units performed by each subject during the narrative
production. Our method was based on Adam Kendon’s
proposals.” In order to decide whether or not a movement
should be counted as a gesture unit, the coder took the fol-
lowing three criteria into account: movement, location and
configuration, assessing each one on a 2-point scale as
follows:

— Movement: if the movement couid be easily perceived
and was of sufficient amplitude and speed, it was attrib-
uted 2 pts, if it could not be easily perceived and was of
insufficient amplitude and speed, it was attributed 0 pt,
if it was between the two, it was attributed 1 pt.

— Location: if the gesture was performed in front of the
speaker, in full view of the listener, it was attributed
2 pts, if it was performed to one side and was almost,
if not impossible, for the interlocutor to sece, it was
attributed 0 pt, if it was between the two, it was attrib-
uted 1 pt.

— Configuration: if the configuration {in the case of a man-
ual gesture} corresponded to a precise hand shape or a
well-marked trajectory, it was attributed 2 pts, if it had
an imprecise form or trajectory, it was attributed 0 pt,
if it was between the two, it was attributed 1 pt.

For a gesture to be counted as a unit it had to score 3 or
more points.

2.3.3.2. Gesture form and function. The gestures were then
described and classified according to their form and func-
tion. Seven different types of gestures were sclected™:

? Proposals presented in Grenoble in July 2007, during a symposium on
gesture and language development. Also see Kendon (2004, pp. 10-13).

* More details about the coding scheme can be found in Colletta et ai,
(2009).



“Deictic”, where the hand or head gesture pointed to an
object present in the communication setting, to the
interlocutor, or to the speaker or part of his or her body
to refer to this object or person, or else indicated the
direction in which the referent was to be found, based
on the actual coordinates of the physical setting, e.g.
the speaker pointed to himself while saying “this is what
1 understood”.

“Representational”, where the hand or facial gesture,
possibly in conjunction with other parts of the body,
represenied an object or a property of that object, a
place, a trajectory, an action, a character or an attitude,
or else symbolised an abstract idea through metaphor or
metonymy, e.g. the two hands forming an oval to repre-
sent an egg (depiction of an object); a downward move-
ment of the hand or index finger to represent the fall of
the egg (depiction of a trajectory); a pointing gesture
towards a spot in the frontal space to locate an absent
referent; an open hand gesture with palm up to represent
the story to be told {the “conduit metaphor”, as
described in McNeill, 1992, pp. 147-151).
“Performative”, where the gesture either enacted a non-
assertive speech act (response, question, request for con-
firmation, etc.), or reinforced or modified the illocution-
ary value of a non-assertive speech act, e.g. nodding
one’s head in agreement, a shrug of the shoulders, pos-
sibly associated with a dubious expression, to convey
ignorance in answer to a question.

“Framing”, where the gesture occurred during the nar-
ration (during the telling of an event, or during a
comment on either a particular aspect of the story
or the narration itself} and expressed the speaker’s
emotional or mental state, e.g. the subject’s face
showing amusement to e¢xpress the comical side of a
situation.

“Discursive”, where a generally brief gesture helped to
structure speech and discourse by accentuating or high-
lighting certain linguistic units, or marked discourse
cohesion by linking clauses or discourse units with the
help of gestures performing an anaphoric function or
gestures accompanying connectors, e.g. rhythmic move-
ments (beats) of the head or hands accompanying the
accentuation of certain words or sytlables, beats accom-
panying connectors, pointing towards a spot which pre-
viously represented the verbalised referent.
“Interactive”, where a gesture was accompanied by a
glance towards the mterlocutor to indicate that the
speaker required or wished to verify the lattet’s atten-
tion, or had reached the end of the speech turn or nar-
rative. For example, nodding the head while the
interlocutor spoke or turning the head and gazing
towards the interlocutor at the end of a speech turn.
“Word searching”, where a hand gesture or a facial
expression indicated that the speaker was searching for
a word or expression. For example, frowning and star-
ing upwards whilst searching for words or tapping fin-
gers with a reflective expression.

2.3.3.3. Gesture-speech combinations. Six types of gesture—-
speech combinations were identified™:

- “Reinforcement”, where the information supplied by the
gesture was identical to the linguistic information it was
related to, e.g. head nodding accompanied by an affir-
mative “yes” or a shrug accompanied by “I don’t know”
as a doubt-filled response. This term did not apply to
“representational” gestures, for like McNeili {1992),
Calbris (2003) and Kendon (2004), we deemed that the
information provided by a representational gesture
was always greater than the linguistic information.

- “Supplementation”, where the information supplied by
the gesture not only served to specify the related linguis-
tic information, but also added a supplementary mean-
ing. This was the case for representational gestures
providing a supplementary meaning such as
‘push’ + pointing to couch. This was also the case for
framing gestures providing a supplementary meaning,
such as when the child’s face showed signs of amuse-
ment to express the comical side of the event being nar-
rated. All the “framing” gestures were described as
“supplements”, unless they contradicted the verbal mes-
sage (cf. fourth category).

- “Integration”, where the gesture did not add any supple-
mentary information to the verbal message but did
make it more specific, e.g. “she leaves” while making a
leftward movement of the left hand to indicate the direc-
tion of her movement, or “it makes the mouse move”
accompanied by an oscillation of the hand representing
Jerry shaking. This category only contained “representa-
tional” gestures.

— “Contradiction”, where the information provided by the
gesture was not only different from the linguistic infor-
mation to which it was linked, but actually contradicted
it. This category only contained “framing” and
“performative™ gestures.

-~ “Complement”, where the information provided by the
gesture was a necessary addition to the incomplete lin-
guistic information provided by the verbal message:
the gesture disambiguated the message, e.g. a pointing
gesture accompanying a location adverb, such as “here”,
“there”. This category only contained “deictic™ gestures.

— “Substitution”, where the information provided by the
gesture replaced the linguistic information, e.g. nodding
in an affirmative response or a shrug matched with a
facial expression showing ignorance as a response
expressing doubt without any verbal utterance.

2.3.3.4. Gesture rate. Previous studies (Nicoladis et al,
2008) have reported that people who speak for longer are
likely to produce a higher proportion of gestures. To

* Qur classification was based on previous research by Quzcaliskan and
Goldin-Meadow (2006), and by Capirci and Volterra (2008), as there is no
widely accepted, standardized coding system. Rescarchers also lack precise
and appropriate notations for gestural productions.



account for individual and age group differences, we calcu-
lated the gesture rate by counting the number of gestures
and dividing it by the number of clauses used to tell the
story.

2.3.4. Reliability

In order to establish reliability in gesture coding, two
separate coders identified the gesture units for all our data,
attributing a function to each stroke and classifying its rela-
tion to speech. A third coder validated their annotations
and setiled any disagreements. Interrater agreement was
90% on gesture identification (Colletta et al., 2009).

3. Results

The preliminary analysis failed to reveal any significant
gender differences in any of our dependent measures. All
subsequent statistical analyses were therefore performed
across both genders. Most of the analyses we performed
were ANOVAs, with age (6- and i0-year-olds and adults)
as the between-subjects factor. In some cases, described
below, some types of measures were used as within-subjects
factors. First, we analysed the linguistic aspects of the nar-
ratives. Second, we analysed their gestural aspects as well
as the gesture-speech combinations,

3.1. Results from the linguistic analysis

First, we analysed the number of clauses and the num-
ber of words that the participants in each age group used
to tell the story, as a measure of the narratives’ length.
For both measures, we found the lowest means for the 6-
year-olds’ narratives, and the highest means for the 10-
year-olds’ narratives, with intermediate means for the
adults’ narratives (see Table 1). We observed a significant
effect of age on the numbers of clauses (F(2, 119) = 12.15,
p<.0001) and words (F(2, 119) =10.09, p <.0001}, and
both post hoc tests {Bonferroni, p < .05) showed that the
6-year-olds were significantly different from the 10-year-
olds and the adults, but that the 10-year-olds did not differ
significantly from the adulis. Although we expected a con-
stant and linear shift towards longer narrative productions
in adults, our results paint a very different picture of narra-
tive development in such a constrained task. This unex-
pected result may find an explanation in previous
research on the development of summarizing abilities. As
psycholinguistic research has shown (Fayol, 1985; Gom-
pert, 1990), children do not really understand the point
of summarizing stories untii they reach the last 2 years of

Table |
Mean numbers {S.D.} of words, clauses and gesture strokes (8.D.frange)
for each age group.

Words

166.71 (84.96)
262.02 {122.63)
231.13 {80.77)

Gesture strokes
7.07 (7.42/0-31)
22,02 (27.74/0-155)
28.61 (21.12/2-79)

Clauses

26,02 (14,23)
44,33 (21.82)
37.18 (13.49)

G-Year-olds
10-Year-olds
Adults

primary school {9-11 years of age) and have great difficulty
summarizing texts at secondary school, We hypothesise
that children aged below 10 years who are given the task
of narrating from a cartoon (or any other story document)
try to tell the story in its entirety, one event after another,
whereas children over 10 try to give summarized accounts
of the story, in a more adult-like way. Our observations
from another set of data (as yet unpublished} show that
li-year-old children give shorter and more summarized
accounts than 10-year-olds.

These initial results on the present corpus prompted us
to take narrative length into account in our subsequent
analyses. We took the number of clauses as our basis,
rather than the number of words, as the latter has been
found to be less relevant for studying the discursive and
gestural dimensions of linguistic productions, as underlined
by several authors (McNeill, 1992; Fayol, 1997; Kita and
Ozyiirek, 2003).

Second, we analysed the syntactic complexity of the col-
lected narratives. As seen in Fig. 1, the rate of subordina-
tion markers (number of subordination markers per
clause) increased regularly with age. We found a significant
effect of age on the number of subordination markers per
clanse (F(2, 119) = 51.22, p < .0001}, and the post hoc test
(Bonferroni, p < .05) showed that the 6-year-olds used sub-
ordination markers significantly less than the 10-year-olds
who, in turn, used them significantly less than the aduits.
This resunit confirmed the expected trend towards more
complex syntax with age, even though the adults produced
shorter narratives than the 10-year-old children.

Third, we analysed the discourse cohesion markers in
the collected data. As seen in Fig. 2, we found a significant
effect of age on the rate of connectors {number of connec-
tors per clause: F(2, 119) = 10.18, p <.0001) and on the
rate of anaphors (number of anaphors per clause:
M2,119)=13.13, p<.0001). However, these results
reflected two very different patterns of development. The
post hoc test (Bonferroni, p <.05) showed that there were
significantly fewer connectors in the adults’ narratives than

Subordination markersrate
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10-yr-clds

G-yr-otds

Fig. 1. Subordination markers rate {number of occurrences per ¢lause) for
cach age group.



14

«wiuwe CONNoctars rate  ~E=--Anaphors rate
1‘2 IS

0.8

0‘2 S ot e it a4 e e e e ey e S

Byr-olds

10-yr-olds Adults

Fig. 2. Cohesion markers rate (mumber of occurrences per clause) for each
age group,

in the 6-year-olds’ narratives, with intermediate means in
the 10-year-olds’narratives. To account for this unexpected
fall, we can hypothesise that connective links tend to
become more implicit with age. Research in textual psycho-
linguistics (see Sperber and Wilson, 1989; Coirier et al.,
1996; Fayol, 1997) has shown that, even in the absence of
connective markers, sequences of clauses can still be inter-
preted, due to the inferential nature of communication.

As for anaphoric markers, the post hoc test (Bonferroni,
p <.05) showed that the 10-year-olds used significantly
more anaphors than both the é-year-clds and the adults.
This result confirmed the expected change between 6 and
10 years, with more anaphors in the older children’s narra-
tives, but not between [0 years and aduithood. The fact
that the adults’ narratives, though shorter than those of
the 6-year-olds, did not contain a greater number of ana-
phoric markers, can, however, be explained by the fact that
they contained sequences of clauses with subject ellipsis,
and therefore, unmarked anaphors (phenomenon also
observed by Jisa (2000)). The marking of interclause rela-
tions also tends 1o become more implicit in adults. It would
be interesting to find out whether there is a tendency in this
area for gestures to take over from linguistic markers, in
other words, whether the proportion of discursive gestures
increases with age.

Fourth, we analysed the discourse structure of the nar-
ratives. As described in Section 2, we counted the number
of narrative, explanatory, interpretative and commentary
clauses produced by the participants, who were free to per-
form any of the corresponding discourse acts - narration,

Table 2
Mean numbers (S.D.) of pragmatic types of clauses for each age group.

explanation, interpretation and commentary - whilst telling
the story (see Table 2 for results). We performed an analy-
sis of variance, with age as a between-subjects factor and
pragmatic type of clause as a within-subjects factor. We
observed an effect of age (F(2, 119) = 12.50, p <.0001),
an effect of type of clause (F(3, 357) =404.05, p <.0001)
and a significant interaction between the two variables
(F(6, 357) = 15.6, p <.0001). Post hoc Bonferroni tests
showed that the age effect for the most [requent pragmatic
type of clause (narrative clauses) only concerned the differ-
ence between the 10-year-olds and the other two groups
(p < .05).

By far the most interesting results were generated by
grouping together all the non-narrative clauses. As seen
in Fig. 3, the number of non-narrative clauses increased
with age, and their proportion was far higher in the adults’
productions than in the children’s. We found a significant
effect of age on the number of non-narrative clauses
(F2,199)=35.04, p<.0001) and the post hoc test
(p <.05) showed that the 6-year-clds’ use of non-narrative
clauses was significantly lower than that of the 10-year-olds
whicl, in turn, was significantly lower than that of the
adulis.

To sum up the linguistic analysis, although the adults
produced shorter narratives than the 10-year-olds and used
fewer cohesion devices, they used significantly more com-
plex sentences to tell the story and commented, explained
and interpreted the narrated events to a significantly
greater extent than the 10-year-olds. This shift towards
both more complex syntax and more complex discourse
structures was also seen in the [0-year-olds, in relation to
the G-year-olds. While it is difficult to establish a link
between complex syntax and gesture, it is easy to see why
increasingly complex discursive behaviour at the pragmatic
level might give rise to more markers in the kinesic modal-
ity. This hypothesis is supported by our own observations
(Colletta, 2004, 2009), as well as those of Graziano (2009},
Furthermore, given that co-speech gestures can serve tex-
tual functions (discourse cohesion markers), it would be
interesting to find out whether a reduction in the explicit
use of verbal cohesion indicators, as was the case for the
adults compared with the 10-year-old children, is partly
compensated for by recourse to gestures capable of fulfill-
ing this function.

3.2. Results from the gesture analysis

Firstly, as seen in Table 1, the data revealed an effect of
age on the total number of gestures (F(2, 119) = 11.35,

Marrative clauses

Explanatory clauses

[nterpretative clauses Commentary clauses

6-Year-olds 22.59 (13.42) 0.66 (1.15)
10-Year-olds 37.70 (18.02) 1.19 (1.83)
Adults 24.42 (9.61) 1.58 (1.87)

1.39 (1.69) 1.05 (1.47)
3.58 (3.68) 1.72 {2.67)
5.95 (3.99) 532 {3.18)
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Fig. 3. Narrative clauses vs other than narrative clauses for each age
group.

P <.0001). Post hoc Bonferroni tests showed that the age
effect only concerned the difference between the younger
children and the other two groups {p <.05). In other
words, the 10-year-olds and adults gestured far more than
the 6-year-olds. We then sought to ascertain whether an
analysis based on gesture rate rather than on gesture num-
ber would yield the same result. As we mentioned in Sec-
tion 2.3.3.4, there is evidence to suggest that people who
speak for longer are likely to produce a higher proportion
of gestures. This co-variation between speech and gesture
might thus explain why the 10-year-olds gestured more
than the 6-year-olds.

As seen in Fig. 4, gesture rate increased regularly with
age. The ANOVA revealed an effect of age on the gesture
rate per clause (F(2, 119)=18.62, p < .0001}). Post hoc
Bonferroni tests (p <.05) showed that when we controlled
for discourse length, the adults gestured significantly more
than the 10-year-olds, who gestured significantly more than
the 6-years-olds while narrating their story. The increase in
gesture use with age is the main finding of our study. While

Gesture rate
[+ R —— -
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6-yr-ofds 10-ye-olds Adults
Fig. 4. Gesture rate (number of occurrences per clause} for each age

group.

this was the development we had expected, the fact that it
remained significant when we had controlled for the length
of the verbal production confirmed that there is indeed a
development in the use of co-speech gestures with age,
and that this development accompanies the changes in nar-
rative behaviour.

Secondly, we analysed the types of gesture produced
according to age. As we hypothesized in Section 1, the
analysis revealed sparse use of the following types: deictic,
performative, interactive and word searching. This
stemmed from the specific nature of the language task. A
speaker telling a story from a cartoon rarely needs to point
to concrete referents present in the physical setting, nor
does he or she have to perform the speech acts (question,
request, acceptance, refusal, etc.) and interactive signals
(e.g. the head nod as a backchannel signal) that are usually
required in dialogue. As for word-searching gestures, in
addition to their low occurrence, they were not particularly
relevant here. Consequently, data relating to these four
types of gesture were excluded from the analysis. By con-
trast, representational, framing and discursive gestures
are assumed to play a role in the process of telling a story:
the first by virtue of their imaging properties, the second by
virtue of their expressive and connotative properties, and
the third by virtue of their role in marking cohesion, Con-
sequently, our statistical analysis was based on these three
remaining types of gesiure. In order to control for the effect
of narrative length, we not only considered their number
(see Table 3), but also their rate (i.e. the number of gesture
strokes per clause, see Fig. 5). Type of gesture was regarded
as a within-subjects factor.

The ANOVA showed that there was an effect of age
(£(2, 119) =26.60, p<.0001) and of type of gesture
(72, 238) = 40.97, p < .0001), but the interaction between
age and type of gesture (F{4,238) =231, p=.059) did
not reach significance. Post hoc Bonferroni tests (p < .03)
showed that the age effect for the most [requent type of ges-
ture (representational gestures) only concerned the differ-
ence between the younger children and the other two
groups. The most interesting result was the rate of non-rep-
resentational gestures (i.e. framing and discursive gestures),
which increased more with age than the rate of representa-
tional gestures (see Fig. 5). We found a significant effect of
age on the rates of both framing gestures 2, 119} = 14.29,
p<.0001) and discursive gestures: F{2,119) ==29.93,
p<.0001). The post hoc test showed that the adults’ use
of these two types of gesture was significantly higher than
that of both groups of children (p < .05).

Table 3

Mean numbers (5.D.) of main types of gesture for each age group.
Representational Framing Discursive
gestures gestures gestures

6-Year-olds .78 (6.13) 0.92 (1.42) 0.31 ¢0.56)

i0-Year-olds 12.81 (18.58) 3.18 (4.24) 2.81 (5.14)

Adults 14.05 (14.54} 5.07 (4.52) 7.26 {71.17)
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Fig. 5. Main pgesture types (rates) for cach age group.

Thirdly, we analysed the gesture-speech combinations.
Gestures could either reinforce, integrate, supplement, con-
tradict, complement or substitute speech. The analysis
revealed sparse use of the following relations: contradic-
tion, complementation and substitution. Like the infre-
quent use of certain types of gesture, this may also have
stemmed from the specific nature of the language task,
which required coherence in the telling of the story, no
deixis and explicit verbal information, rather than emblem-
atic use of gestures. Consequently, we excluded these three
types of gesture-speech combination from our statistical
analysis, leaving the three remaining combinations: rein-
forcement, integration and supplementation, In order to
control for the effect of narrative length, we not only con-
sidered their number (seec Table 4), but also their rate (i.e.
the number of strokes per clause, see Fig, 6).

In the ANOVA, age was regarded as a between-subjects
factor and nature of the combinations as a within-subjects
factor. Both factors had a significant effect. For the age
effect (£(2, 119) = 24.41, p < .0001), post hoc Bonferroni
tests showed that it only concerned the difference between
the younger children and the other two groups (p < .05).
For the nature of combination effect (/(2, 238)=13.57,
p <.0001), post hoc Bonferroni tests showed that the most
frequent gesture—speech combination was integration,
which was significantly different from the others (p <.05).

Tabie 4
Mean numbers {$.D.) of main gesture-speech combinations for each age

group.

Reinforces Integrates Supplements
6-Year-olds 1,20 (1.35) 3.05 (4.37) 1.63 (2.50)
10-Year-olds 3.74 (6.35) 10.33 (13.33) 6.60 (10.02)
Adults 8.13 (7.04) 11.68 (12.21) 8.55 (7.00}
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Fig. 6. Main gesture-speech combinations (rates) for each age group.

The interaction between age and type of combination
(F(4, 238) = 1.32, p = .263) failed to reach significance.

The high proportion of integration combinations was
directly related to the high proportion of representational
gestures, for as indicated in Section 2.3.3.3, most of the rep-
resentational gestures were coded as integrating gestural
information with speech. Their increase with age was thus
linked to the increase in representational gestures. We also
hypothesized a related change between reinforcement and
supplementation, with an increase in supplementation
combinations compared with reinforcement combinations.
However, the results revealed a significant increase between
6 and 10 years for both types of combination and did not,
therefore, settle the issue one way or the other.

4. Discussion and conclusions

In this study, we investigated the nature and strength of
the developmental changes that occur in the use of lan-
guage and co-speech gesture i narration. Qur obiective
was first to elicit the same kind of language behaviour
under controlled conditions in all three age groups {6-
year-old children, |0-year-old children and adults), and
second to test our hypothesis on a large volume of data.
We predicted age-related changes in the length and com-
plexity of the narratives and in the use of co-speech
gestures.

Firstly, regarding linguistic changes, the 10-year-old
children produced longer narratives than the 6-year-olds,
while the adults produced shorter narratives with fewer
connective markers and anaphoric expressions than the
10-year-olds. Young children’s difficulty to summarize
may explain this unexpected result: the 10-year-old chil-
dren tried to tell she story in its entirety — and were more
successful in this than the 6-year-olds —, while the adults
tended to give summarized accounts of the story. As for
cohesion markers, the less frequent use of connectors and



anaphoric expressions in the adults’ narratives may have
been related to their mastery of more implicit communica-
tion means (inferential links between clauses, subject ellip-
sis). A very different picture emerged, however, when we
locked at syntax and discourse complexity markers.
Although the adults produced shorter narratives than the
10-year-olds, they used significantly more complex sen-
tences and they commenied, explained and interpreted
the narrated events significantly more than the 10-year-olds
did. This shift towards more complex syntax and more
complex discourse structures was also observed in the 10-
year-olds, compared with the 6-year-olds.

Secondly, regarding the use of gesture in narrative activ-
ity, our results showed a steady increase with age. The
adults gestured slightly more than the 10-year-olds who,
in turn, gestured more than the G6-year-olds. We hypothe-
sized that the significant increase between the ages of 6
and 10 was linked to the length of the narratives: as they
produced longer narratives, the [0-year-olds produced a
larger number of gestures. However, the gesture rate also
showed a constant increase with age, which was not related
to the length of the narratives: although the adults pro-
duced shorter narratives, they still gestured significantly
more than both groups of children. Qur results thus sup-
port the claim that the use of co-speech gestures as a semi-
otic resource develops with age. More specifically, our
results showed a greater increase in non-representational
gestures than in representational ones: the adults used
more framing and discourse cohesion gestures than the
10-year-olds who, in turn, used significantly more of these
than the 6-year-olds. The higher proportion of cohesive
gestures in the adults’ repertoire is consistent with the idea
that discourse cohesion develops with age, even though
their narratives did not contain significantly more linguistic
connectors or anaphors than the children’s ones. The
higher proportion of framing gestures in their repertoire
provides additional evidence for a developmental shift
towards more complex discourse behaviour at the prag-
matic level. As we previously observed in children’s sponta-
neous multimodal narratives {Colletta, 2009), framing
gestures often accompany and flag up comments on the
narratives. The above results are thus consistent with the
fact that the adults produced significantly more non-narra-
tive clauses than either group of children.

In summary, our results support the notion that gesture
and narrative production co-develop with age. But what do
they tell us in relation to the theoretical issue of the ges-
ture~speech relationship?

As stated in Section 1, the literature has generated a
number of models intended to formalise the relationship
between speech and gesture. Some of them, in particular
the Growth Point Theory (McNeill and Duncan, 2000}
and the Interface Hypothesis (Kita and Ozyiirek, 2003),
regard gestures as an integral part of the utterance. Others
regard speech and gesture production as partly separate
processes (Krauss et al., 2000; de Ruiter, 2000). Apart from
their theoretical disagreement regarding the cognitive

processes underlying speech and gesture production, these
models all focus on the same issue, that of iconic represen-
tational gestures accompanying speech. As Kita and
Ozyiirek (2007) put it, the way in which iconic gesture
interplays with speech in the coding of certain key repre-
sentations, such as spatial localisation and movement, is
a crucial issue when it comes to understanding the part
played by both modalities in thinking for speaking.

However, the above-mentioned theoretical models
remain lmited in their scope. For instance, they do not
explore the gesture—speech refationship with regard to the
planning of speech in discourse construction and cohesion,
nor do they consider if with regard to the coding of com-
municative intentions. QOur results, together with Grazi-
ano’s observations on Italian data (Graziano, 2009),
provide evidence that discourse cohesion gestures and
framing gestures play a substantial part in narrative pro-
duction. A closer investigation of the role played by discur-
sive and framing gestures in discourse comprehension
would allow us to test these models and extend their rele-
vance. The above-mentioned models also fail to investigate
the gesture—speech relationship with regard to language
development. In early development, the role played by
pointing — and by other gestures that form part of a child’s
initial gestural repertoire — in the acquisition of linguistic
abilities has already been established in Italian and Amer-
ican studies. In later development, the nature of the inter-
play between linguistic and gesture resources in discourse
production and the way in which it changes with age
remain largely unknown, as does the role played by cogni-
tive and social factors in the child’s multimodal language
behaviour.

The current study sheds new light on some previously
neglected aspects of muitimodal discourse development.
Firstly, it provides evidence for a developmental shift
towards complex or heterogeneous narrative production
and the marking of discourse cohesion. In our view, the
age-related tendency to enrich oral narratives with various
types of comments can be analysed both from the point of
view of cognitive development, insofar as it reveals cogni-
tive decentring, and from the point of view of social devel-
opment, insofar as it reveals new social conversational
abilities.

Secondly, the present study provides evidence for a close
and intricate relationship between gesture and speech in
discourse behaviour and development. For instance, co-
speech gesture and linguistic variables appear to co-vary
at all ages. More specifically, adulis use gestures to mark
cohesion, in addition to linguistic cohesion cues. As for ges-
ture-speech combinations, the reinforcement of speech by
gestures seems to persist with age in a real, albeit rather
unexpected way, alongside integration and supplementa-
tion. The question raised by this very close relationship is
that of the exact role of gesture in the process of discourse
development: do adults — and, in some respects, 10-year-
olds — gesture to mark additional discourse information,
complexity and cohesion, or does gesture production



promote the process of discourse production? Evidently,
finding answers to this question will require further
analysis.
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