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Abstract

Despite the technological advancements,
children with prostheses or cochlear im-
plants, even when early implanted, show
heterogeneous language skills and often
struggle with pragmatic communication
aspects. In our study, we focus on ex-
ploring laughter use and responsiveness
to others’ laughter in dialogue, compar-
ing Normal-Hearing (N=13) and Hearing-
Impaired (N=9) children while engaged
in a series of conversational tasks with
an adult experimenter. We observe sig-
nificant differences between groups in the
amount of conversational tasks complete in
the allocated time and in terms of laughter
frequency, speech-laughter and laughter
mimicry occurrences. We discuss the ob-
servations on children and adult behaviour
in relation to previous literature in adult-
adult and child-caregiver interaction. Our
results support the hypothesis that laughter
use and responsiveness in dialogue might
be related to pragmatic competences and
informative about conversational quality.

1 Introduction

Despite the technological advancements,
Hearing-Impaired children (HI) with prosthe-
ses or cochlear implants, even when early im-
planted, show heterogeneous language skills
and often struggle with pragmatic commu-
nication aspects (Nicholas and Geers, 2006;
Crowe and Dammeyer, 2021; Matthews and
Kelly, 2022; Most et al., 2010). Difficulties in the
pragmatics aspects of conversation negatively
impact the quality of conversations, and are
correlated with lower quality of life in school
(Haukedal et al., 2022) and emotional problems
(Holzinger and Fellinger, 2022). In the current
work, we aim to explore an aspect of conver-
sation which has received very little attention:

the production and response to laughter dur-
ing conversation in HI children. The interest
in laughter arises from studies showing its
crucial role in managing interactions, convey-
ing meaning, establishing and maintaining
relationships, being highly sophisticated from
a pragmatic perspective (e.g. Glenn (2003);
Mazzocconi et al. (2020); Dunbar (2022)), and
informative about pragmatic abilities (Reddy
et al., 2002; Mazzocconi and Ginzburg, 2023;
Hoicka et al., 2017; Reddy, 2008). In Section 1.1,
we review some literature about the pragmatic
difficulties faced by HI children; in Section 1.2,
we motivate our interest in laughter, highlight-
ing its link to pragmatic competences and its
role in their development and dialogue un-
folding; in Section 1.3, we state the aim of our
study while in Section 2 we present the corpus
analysed and the methodology applied for an-
notation and analysis. In Section 3, we present
our results and conclude by discussing them
in relation to previous research in Section 4.

1.1 Pragmatics of dialogue in
Hearing-Impaired (HI) children

Pragmatic abilities rely on a combination of lin-
guistic skills, social-cognitive capacities, and
executive functions (Matthews et al., 2018), in-
cluding inhibition, cognitive flexibility, and
working memory (Blain-Brière et al., 2014),
as well as the capability to derive inferences
from linguistic, behavioural and contextual
cues (Goodman and Frank, 2016). Previous
research has attempted to characterise the com-
municative difficulties faced by HI children
using standardised batteries or by evaluating
conversational dynamics (e.g. turn-taking, dia-
logue acts performed, explicitation of referents,
contingency and topic-change etc.). Despite
some inconsistencies in the results, likely due
to small sample sizes, task differences, and
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varying ages of implantation, most studies re-
port significant differences in the pragmatic
domain, even when phonological, syntactic
and lexical skills are within the normal range
for the child age (Crowe and Dammeyer, 2021;
Matthews and Kelly, 2022; Most et al., 2010).
Studies focusing on conversation have high-
lighted atypicalities in turn-taking, initiating
topics, maintaining conversation, repairing
and clarification requesting (Paatsch and Toe,
2014; Church et al., 2017; Most et al., 2010;
Toe and Paatsch, 2013). Similar difficulties
have also been found in narrative skills, in
terms of coherence, and expliciting referents
taking into account the eventual lack of com-
mon ground (Boons et al., 2013; Crosson and
Geers, 2001; Toe and Paatsch, 2018). More
generally Tuohimaa et al. (2023) reported in-
ferential difficulties in a wide range of tasks,
including theory of mind, verbal and visual in-
formation, and understanding conversational
norms and emotions in context.

Most studies until now, especially those
focused on evaluating the effects of using
cochlear implants, have focused on the struc-
tural linguistic speech aspects of communica-
tion (Caselli et al., 2012; Church et al., 2017;
Nicastri et al., 2014; Paatsch and Toe, 2014; Tye-
Murray, 2003). More recently, scholars started
to investigate other expressive channels con-
tributing multimodally to the emergence of
meaning and the unfolding of the dialogue
(Perniss, 2018; Vigliocco et al., 2014; Holler and
Levinson, 2019): such as facial expressions, ges-
tures and prosody (Ambrose, 2016; Le Maner-
Idrissi et al., 2020; Socher et al., 2019; Panzeri
et al., 2021). In particular, Le Maner-Idrissi et al.
(2020) observe lower performances in HI chil-
dren with cochlear implants (age 5;3 – 13 years)
in the ability to comprehend emotional speech
on the basis of prosody as compared to NH
children. Socher et al. (2019) observed specific
difficulties in the non-verbal aspects of commu-
nication (including prosody, facial expressions
recognition and attributing mental states and
feelings to other people). A comprehensive
assessment of linguistic and pragmatic abili-
ties in Italian children with cochlear implants
from a young age has confirmed several of the
previously mentioned patterns (Parola et al.,
2023): in general, HI children have lower per-
formances than NH children, and difficulties

are particularly marked in the paralinguistic
scale (evaluating the comprehension and pro-
duction of several non-verbal cues) and the
contextual scale (evaluating the child’s ability
to use appropriate communicative behaviours
with respect to different social contexts). The
difficulties mentioned, can lead to misinter-
pretations and social awkwardness, negatively
impacting social integration (Vissers and Her-
mans, 2018; Haukedal et al., 2022). Conse-
quently, HI children might experience social
isolation and have fewer opportunities for peer
interactions (Hintermair, 2008, 2011), which
are critical for developing social competence
(Most, 2007), feeding therefore a vicious cycle
(Bat-Chava and Deignan, 2001).

Some authors hypothesise that the difficul-
ties HI children face in the pragmatic aspects
of communication may be attributed to the
increased cognitive load and fatigue required
to process auditory information compared
to their normal-hearing peers (Pisoni, 2000;
Marsella et al., 2017; Rönnberg et al., 2010).
The signal children receive indeed, in partic-
ular if fitted with cochlear implants, does not
replicate the one received by NH peers, often
resulting in less clear auditory input (Henry
et al., 2021). To sum up, the literature re-
viewed highlights how the difficulties faced by
HI children, go beyond mere speech, encom-
passing: atypical turn-taking patterns, con-
versational coherence, managing misunder-
standings, pragmatic inferences, and emotion
recognition via prosody or facial expression.

1.2 Laughter and Pragmatic skills
Laughter is a ubiquitous vocalisation in our in-
teractions (Bryant and Bainbridge, 2022; Scott
et al., 2014). It is often related to the appreci-
ation of humour, but it is also a tool for man-
aging conversation dynamics (e.g. turn-taking
and topic-change) (Jefferson et al., 1977; Ludu-
san and Wagner, 2022; Bonin et al., 2015; Holt,
2010), providing feedback, showing agree-
ment, expressing emotions, disambiguating
interactants’ intentions (e.g. smoothing, soft-
ening criticism) and speakers’ meaning (e.g.,
marking irony, scare-quoting) (Glenn and Holt,
2013; Mazzocconi et al., 2020; Ginzburg et al.,
2020; Glenn, 2003; Attardo et al., 2003; Hoicka
and Gattis, 2008), crucial for defining group
boundaries, building and maintaining relation-
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ships (Jefferson, 1984; Morisseau et al., 2017;
Davila-Ross and Palagi, 2022; Dunbar, 2022).

Several scholars have highlighted how laugh-
ter can be a means to track cognitive and prag-
matic development in babies and older chil-
dren (Piaget, 1945; McGhee, 1977; Mireault
and Reddy, 2016). Even just laughing at some-
thing funny evolves drastically during devel-
opment, being informative about the patterns
learnt: concerning world knowledge, language
and social and cultural conventions (Mireault
and Reddy, 2016; Hoicka et al., 2017; Telli and
Hoicka, 2022). Most scholars identify the pres-
ence of incongruity as one of the fundamental
components of humour (Raskin, 1985; Attardo
and Raskin, 1991; Yus, 2017; Maraev et al., 2021;
Tannen, 1993; Mazzocconi et al., 2020). There-
fore, appreciating humour in events is infor-
mative about the general inferential patterns
exploited (Mazzocconi and Priego-Valverde,
2023; Ginzburg et al., 2020). Even just by ob-
serving others’ laughter (and eventually shar-
ing it) in different settings, children learn about
cultural norms and context-specific commu-
nication practices, through social referencing
(Semrud-Clikeman and Glass, 2010). Given
the amount of inferential abilities and playing
with shared and implicit information needed
in humour (Flamson and Barrett, 2008; Cun-
ningham, 2005), maybe not surprisingly stud-
ies show a correlation between humour com-
prehension and pragmatic skills (Aykan and
Nalçacı, 2018; Bischetti et al., 2023).

Moreover, laughter use in relation to non-
humourous events (e.g. laughter accompany-
ing criticism, embarrassment, and asking a
favour) emerges later in development, being
correlated with the amount of shared attention
on the object of the mothers’ laughter and corre-
lated to the acquisition of socio-cultural knowl-
edge and pragmatic skills (Mazzocconi and
Ginzburg, 2023). Even responsiveness to the
interlocutor’s laughter, increasing through the
early years, has been suggested to be a marker
of pragmatic development (Reddy et al., 2002;
Mazzocconi and Ginzburg, 2022). Laughter
seems therefore to be fundamental to socio-
pragmatic development, while at the same
time, in its use and responsiveness, being in-
formative about it (Mireault and Reddy, 2016).

Laughter, far from being a reflex-like re-
sponse, is therefore a more complex phe-

nomenon than what is commonly thought.
It can be used to disambiguate speech-acts,
and can be crucial in interpreting speakers’
intentions and meaning (Bryant, 2016). Since
laughter can be informative about interactants’
appraisals and attentional, cognitive, and emo-
tional states (Mazzocconi et al., 2020), it is
a valuable means for managing, comment-
ing, and monitoring the conceptual alignment
needed for conversation (Gandolfi et al., 2022).
In particular, laughter is often related to the
appraisal of some incongruities in the conversa-
tional or situational context, and the ability to
interpret each other’s laughter requires sharing
(or at least inferring) general inferential pat-
terns (Breitholtz, 2014), i.e., topoi, exploited by
the interlocutor (Ginzburg et al., 2020). Laugh-
ter mimicry1 can therefore be a precious signal
for interactants, since it can effectively show
meta-cognitive alignment on the evaluation
of situations, propositions, or stances. Con-
versely, the lack of laughter mimicry in some
situations can be a sign of misalignment in
an evaluation or stance, or signal a lack of
background in shared knowledge (Jefferson,
1979; Ginzburg and Mazzocconi, 2020). Simi-
larly, unexpected laughter production can sig-
nal misalignment, prompting clarification re-
quests, commentaries, or further discussions
(Mazzocconi et al., 2018). Moreover, laugh-
ter mimicry is influenced by several "prag-
matic” factors: context (Bryant, 2020), the in-
teractional partner (Smoski and Bachorowski,
2003), the object of the laughter (Mazzocconi
et al., 2020), e.g., it is not appropriate to re-
ciprocate any type of laughter (Jefferson et al.,
1977), and the developmental stage of the in-
teractants (Nwokah et al., 1994; Mazzocconi
and Ginzburg, 2022). The fact that laughter
(mimicry) is tightly linked to pragmatic skills
is also supported by studies showing atypi-
cal patterns, both in terms of occurrences and
acoustic features, in neuro-different popula-
tions where pragmatic skills are characteris-
tically divergent, such as for people in the
Autistic Spectrum or with schizophrenic traits
(Samson, 2013; Reddy et al., 2002; Jones, 2009;

1With the term mimicry we signify to the re-production
of a behaviour shortly after a partner’s one that is identi-
cal in certain dimensions, as used in Mayo and Gordon
(2020) and El Haddad et al. (2019), and reviewed in
Chartrand and Lakin (2013).
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Polimeni and Reiss, 2006; Helt et al., 2019;
Lavelle et al., 2018; Hudenko et al., 2009).

1.3 Current study
On the basis of the literature review presented,
the aim of the current study was to investi-
gate whether any difference would emerge in
laughter use and laughter responsiveness in HI
children as compared to NH children during
conversation, being laughter use and respon-
siveness tightly linked to pragmatic abilities
and being so important in the dialogue unfold-
ing and conversation managing. We investi-
gate an aspect of conversation which has never
been addressed in the study of pragmatic com-
munication difficulties in HI children. Based
on the literature, we anticipated that HI chil-
dren would face greater challenges in the prag-
matically demanding conversational game and
exhibit differences in laughter use compared to
NH children. A confirmation of our hypothe-
ses would corroborate the existence of a close
relationship between laughter dialogic use and
responsiveness and pragmatic competences,
about which it can be informative.

2 Method

2.1 Corpus
Our corpus is constituted by 22 audio-recorded
dyadic interactions of around 30 minutes
(M= 31.51 ± 2.16) involving nine HI children
and thirteen NH children engaging with an
adult (female) during a referential (treasure-
hunting) task, periodically alternated with role-
reversal sub-tasks (e.g., child-led referential-
tasks, child-storytelling).

2.2 Participants
Nine French-speaking children aged 5 to 9
years (3 girls, M = 75.2 months, sd = 14.1
months) with moderate (3), severe (3), pro-
found deafness (3) were recruited via the Cen-
tre d’Action Médico-Sociale Précoce (CAMSP)
and via the Institut Provençal de Suivi des
Implantés Cochléaires (IPSIC) at the Salvator
Hospital in Marseille. These children have
a variety of devices, including bilateral con-
ventional hearing aids (4), one (1) or two (3)
cochlear implants, as well as a cochlear implant
accompanied by a conventional prosthesis (1).
They received hearing aids at different ages (M

= 31.6±24.2 months). All of them have no addi-
tional disorders, were born from NH parents,
communicate orally, and had language abilities
in the norm for their age. The control group
was constituted of 13 French-speaking normal-
hearing children aged 5 to 9 (7 girls, M =
87.1 ± 13.6 months) with heterogeneous socio-
demographic profiles equivalent to that of the
experimental group. They had no known lan-
guage, cognitive, neuro-developmental or sen-
sory atypicalities or deficits.

2.3 Tasks and procedure
The child sit opposite the adult experimenter,
in a quiet room. Audio from both participants
is recorded with a unidirectional headset mi-
crophone connected to a ZOOM H4n digital
recorder.

Main Map-tasks: A map is placed in the
centre of the table so that the child and the
adult can see it. On the map multiple items
are drawn. These items have been selected
according to their frequency of use in French
according to the children age (New et al., 2001).
The items included in the task were balanced
between frequent items (known by the child),
infrequent items (likely unknown to the child)
and invented items (unknown to the child).
The choice of challenging children with un-
familiar terms, was motivated by the aim of
investigating the different strategies used to
compensate for their lack of knowledge, as well
as any conversational failures. The drawings
on the map belong to nine semantic categories
of items (e.g. bird, ship etc.), multiple exemplar
of the same item are present, but differ in terms
of physical (e.g. size and colour) or spatial (e.g.
at the top, at the corner of the map) features.
Participants are engaged in a treasure-hunt
map task. The goal for the child is to collect
enough hints to discover where the treasure
is. These hints are gained by posing questions
to the adult experimenter to disambiguate the
target item of the category mentioned by the
adult. An example instruction from the adult
might be “The next hint is hidden behind the
bird”. As several items may correspond to this
description, the child is expected to implement
strategies to find the correct target item among
the possible candidates within the category.

Sub-tasks The main task is periodically alter-
nated by sub-tasks. These sub-tasks have been
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included in order to help sustain attention,
but especially to acquire data from different
types of conversation where the roles are more
balanced or even reversed as compared to the
main task where the adult detains more infor-
mation than the child and therefore holds a
“leading role”. The sub-tasks are: (1) “Guess
who?”: the child and the adult have the same
set of cards, not shown to the partner. The child
secretly chooses a card and the adult, asking
questions, has to guess which of the available
cards has been chosen by the child. In this task
the roles are reversed as the child detains more
information than the adult; (2) “Picture story”:
the child is given a series of three sequential
pictures arranged randomly which s/he has
to put back into chronological order to tell the
story; (3) “ Child Story telling”: the adult elic-
its an unstructured narration asking the child
about their holiday or about the plot of their
favourite movie; (4) “Find the differences”: the
child has to find seven differences between
two images, by communicating them verbally
to the adult. The task is rather difficult for
children who are spontaneously led to focus
attention and ask the adult for help.

2.4 Laughter Annotation

All our annotations have been carried out using
the software ELAN (Brugman et al., 2004). The
coding was carried out by one annotator listen-
ing to each audio-file until a laugh occurred.
The coder then marked the onset and offset
of the laugh, distinguishing between laughter
not overlapping or overlapping with speech
(Laughter/Speech-laughter). Our criteria for
laughter identification and annotation are in
line with previous work, though adapted since
we relied exclusively on the auditory modality
(e.g., El Haddad et al. (2019); Mazzocconi and
Ginzburg (2022)).2 Our study focuses on: the
occurrence of laughter (frequency), duration,
position in relation to speech (laughter/speech-
laughter), and to the partner’s laughter (Non-
/Mimicking). For the purposes of this paper,
a Mimicking laugh (produced by interlocutor
B) refers to any laugh that shortly follows the
onset of a Non-mimicking laugh (produced by
interlocutor A). The following describes our
method for identifying Mimicking and Non-

2Annotation protocol at https://osf.io/mbv8z.

Mimicking laughs, where A𝑖 and B𝑗 are the
𝑖𝑡ℎ and 𝑗𝑡ℎ laughs produced by interlocutors A
and B, respectively, 𝑇𝑠𝑡𝑎𝑟𝑡 and T𝑠𝑡𝑜𝑝 are the start
and stop times, respectively, and Δ𝑇 is set to 1
second. In order for laugh B𝑗 to mimic laugh
A𝑖 , B𝑗 must occur after the start time of A𝑖 (1)
with an onset before the stop time of A𝑖 with a
margin Δ𝑇. To avoid duplication, B𝑖 must stop
before the start time of laugh A𝑖+1 (2).
(1) 𝑇𝑠𝑡𝑎𝑟𝑡 (𝐴𝑖) < 𝑇𝑠𝑡𝑎𝑟𝑡 (𝐵𝑗)
(2) 𝑇𝑠𝑡𝑎𝑟𝑡 (𝐵𝑗) < 𝑚𝑖𝑛{𝑇𝑠𝑡𝑜𝑝(𝐴𝑖) +Δ𝑇,𝑇𝑠𝑡𝑎𝑟𝑡 (𝐴(𝑖+1))}

Inter-annotator agreement was assessed hav-
ing a second coder for 20% of the conversa-
tions (covering 30% of the laughs annotated by
the first annotator). For segmentation (onset-
offset) we observed an average degree of or-
ganisation of 0.74 (Staccato algorithm, Lücking
et al. (2011)).3 The observed labelling agree-
ment on matched annotations was 98% and
Cohen’s kappa was 0.9.

3 Results

3.1 Task-completion
In the given time (about 30 minutes), all NH
children (N=13) completed all the tasks (mean
time 1896.06 sec, sd 95.8 sec), while only 5 out
of 9 HI children completed all the tasks (mean
time 1892.55 sec, sd 177.60 sec). The other 4
HI children (44%) did not manage to complete
the last two tasks in the allocated time.

3.2 Laughter frequency and duration
Over the full corpus, 830 laughs were identi-
fied and annotated: 669 in the 13 NH dyads
(376 produced by children) and 161 in the 9
HI dyads (89 produced by children). Figure 1
represents the counts of laughter occurrences
for each participant. Means and standard de-
viations for laughter occurrences, laughter du-
ration and laughter frequency over 10 mins by
Participant and Group are reported in Table 1.
Laughter is overall significantly more frequent
in the NH group than in the HI group (W =
86, p < .001). Nevertheless, the frequency of
laughter is not significantly different between
HI children and NH children (W = 34, p = 0.11),
while for Adults in the NH group laughter fre-
quency is significantly higher than for adults
interacting with HI children (W = 2, p < .001).

3This is a measure based on Thomann (2001, p.243).
It ranges in the interval (-1, 1). A value of 0 corresponds
to the agreement expected from random annotations.
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Group N Participant Laughter Laughter Duration (sec) Freq/10min Speech-laugh
Count Mean (sd) Mean (sd) Mean (sd) %/Tot.

HI 9 Adult 72 8 (2.96) 0.97 (0.45) 2.58 (1.03) 12.50%
HI 9 Child 89 9.89 (10.7) 1.00 (0.76) 3.13 (3.39) 22.47%
NH 13 Adult 293 22.5 (6.60) 0.91 (0.47) 7.20 (2.34) 14.68%
NH 13 Child 376 31.3 (33.7) 0.89 (0.60) 9.28 (11.3) 40.96%

Table 1: Mean and standard deviation of laughter occurrences, duration and frequency over 10 mins
according to Group (HI: Hearing Impaired; NH: Normal Hearing) and Participant (Adult; Child)

Group Participant Total L. Non-Mimicking L. Mimicking L. % Mimicking
Mean (sd) Mean (sd) Mean (sd) Mean (sd)

HI Adult 8 (2.96) 7.44 (2.88) 1.25 (0.5) 6.58 (8.25)
HI Child 9.89 (10.7) 9 (9.99) 2 (1.41) 7.76 (10.86)
NH Adult 22.5 (6.60) 18.9 (5.01) 5.22 (4.94) 14.9 (16.11)
NH Child 28.9 (33.4) 25.8 (30.9) 6 (5.08) 18.46 (17.31)

Table 2: Laughter Mimicry distribution and Transitional Probabilities (HI: Hearing Impaired; NH: Normal
Hearing) and Participant (Adult; Child)

We run a linear mixed-effect model on laugh-
ter duration, having Group and Participant as
fixed effects, and Dyad as random factor. Our
analysis did not reveal any significant differ-
ence in terms of duration neither between
Groups (𝛽 = -0.07, se = 0.10, df = 33.73, t =
-0.74, p = 0.46), nor between Participants (𝛽
-0.11, se = 0.08, df = 815.97, t = -1.36, p = 0.17),
nor in their interaction (𝛽 = 0.08, se = 0.09, df =

Figure 1: Laughter occurrences by Dyad, Group
and Participant

Figure 2: Mean laughter and speech-laughter oc-
currences by Group and Participant

Figure 3: Mean Mimicking and Non-Mimicking
laughter occurrences by Group and Participant

817.96, t = 0.90, p = 0.37).

3.3 Speech-laughter
We observe a significant difference in the oc-
currence of speech-laughter between the two
groups (𝜒2 = 8.0, df = 1, p-value < .005). While
no difference is observed in Adults according
to Group (𝜒2 = 0.08, df = 1, p-value = 0.78), we
observe HI children to produce significantly
less speech-laughter compared to NH children
(𝜒2 = 9.72, df = 1, p-value = 0.001).

3.4 Laughter Mimicry
In Table 2 we report means and standard devi-
ations for the occurrences and percentages of
Mimicking laughter by Group and Participant.
Despite the high inter-individual variability
(Figure 3), statistical testing shows that Mim-
icking laughter occurrences are overall rarer
in the HI group than in the NH group (𝜒2 =
7.83, p = .005). Significantly fewer occurrences
of Laughter Mimicking are observed in the HI
group both for adults (𝜒2= 3.91, p <.05) and
children (𝜒2 = 3.94, p < .05).
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4 Discussion

We investigated for the first time laughter oc-
currences and responsiveness to the partner’s
laughter in Hearing-Impaired (HI) children
while engaged in different conversational tasks
as compared to Normal-Hearing (NH) chil-
dren. The aim of our study was to test HI and
NH children performance in a pragmatically
charged conversational game and whether they
differ in their laughter behaviour in conversa-
tion. We overall observed difficulties for the HI
children to complete the conversational tasks
in the allocated time and different patterns
of laughter behaviour across groups confirm-
ing our hypothesis. Interestingly, we observe
also some significant differences in the adult
behaviour depending on whether she was in-
teracting with NH or HI children.

4.1 Laughter frequency
The first striking result is that laughter is sig-
nificantly less frequent in the HI group, and es-
pecially so for the adult (Tab. 1). Interestingly,
the frequency of laughter production observed
in the adult interacting with a HI child is more
similar to those observed in mother-infant in-
teraction (e.g. Nwokah et al. (1994); Mazzoc-
coni and Ginzburg (2022)) than those observed
in adult interaction: friendly conversations 5.8
(± 2.5)/10 min (Vettin and Todt, 2004); speed-
dating 21(± 9.28)/5 min (Fuchs and Rathcke,
2018); friendly loosely-controlled conversation
French 45/10 min, Chinese 26/10 min; fully
ecological and diverse contexts BNC 5/10 min
(Mazzocconi et al., 2020). For children, the
frequency does not result significantly differ-
ent between groups, especially due to the high
variability in the NH group and the consider-
able overlap in the distribution observed (Fig.
1). It is nevertheless interesting to remark that
while values at the high extreme of the dis-

Figure 4: Mean percentages of laughter mimicry

tribution are all NH children, those on the
lower extreme of the distribution are predomi-
nantly HI children. The fact that frequencies
are lower (and balanced) in the HI dyads as a
whole, highlights the fact that the dyad works
as an organic system where the interactants
influence each other (Fusaroli et al., 2014).

4.2 Speech-laughter
We observe HI children to produce signifi-
cantly less speech-laughter in comparison to
NH children. This is interesting when con-
sidering that speech-laughter emerges rather
late in development (for most children absent
even at 36 months, (Mazzocconi and Ginzburg,
2022)) despite laughter emerging around the
third month of life (Sroufe and Wunsch, 1972;
Nwokah et al., 1994; Oller et al., 2021) and
speech being present since the second year
of life. Mazzocconi and Ginzburg (2022) pro-
posed two possible explanations for the late
and rare use of speech-laughter in infants:
speech-laughter might require quite advanced
language abilities, as a matter either of vo-
cal control and coordination, or the develop-
ment of laughter’s pragmatic use to shape (and
evaluate) verbal contributions. Interestingly,
only the NH children display a percentage of
speech-laughter production similar to those
observed in adult-adult dyadic naturalistic in-
teraction (e.g. French: 31%, Chinese: 47%,
BNC: 30%, Mazzocconi et al. (2020), 50% Trou-
vain (2001); 60% O’Connell and Kowal (2005);
58% Devillers and Vidrascu (2007)). The adult
therefore displays significantly lower percent-
ages of speech-laughter when interacting with
children participating in our study (regardless
of the group) than in adult-adult conversa-
tion. This observation could be attributed
to the semi-controlled nature of the interac-
tion, where the adult experimenter engages
in the same task with various children fol-
lowing a rather scripted flow. Moreover, she
assumes the role of a speech and language
therapist, which may lead her, particularly for
HI children, to deliberately make her speech
as controlled and clean as possible.

4.3 Laughter mimicry
We observe fewer occurrences of laughter
mimicry in the HI dyads and significantly
lower percentages of mimicking laughter in HI
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children as compared to NH children. Differ-
ent hypotheses can be put forward to explain
these patterns. On the one hand, the lower
occurrences of laughter mimicry might be a sig-
nal of lower conceptual alignment. Laughter
is indeed an ambiguous signal highly context-
dependent, while at the same time it is highly
informative about speakers’ mental states and
general inferential patterns exploited (and can
be a precious means to manage conversations
and monitor (and signal) conceptual alignment
(Gandolfi et al., 2022). Alternatively, the lack of
laughter alignment might be explained consid-
ering that HI children face a higher cognitive
load in engaging in speech processing in inter-
action (Marsella et al., 2017), which according
to Pickering and Garrod (2013, 2004) would im-
pact the predictions made by interlocutors and
the motivation to affiliate or communicate. On
the other, following Giles et al. (1991, 2023)’s
communication action theory lower alignment
might derive from lower motivation to affiliate.
This might derive from the fact that the experi-
mental conditions of our data collection might
highly resemble those of a speech and language
therapy session, an activity to which HI chil-
dren are extremely highly exposed and which
might even elicit a distancing effect. Finally,
based on studies showing that initiating laughs
(those that are reciprocated by the interactant
with laughter mimicry) have peculiar acoustic
characteristics as opposed to those that are
not reciprocated (Truong and Trouvain (2012);
Mazzocconi et al. (2024), it is possible that HI
children are not able to pick up on these subtle
modulations of the signal, due to the distorted
quality of the sound perceived (Pisoni, 2000;
Henry et al., 2021), and therefore do not in-
terpret them as an invitation to join the laugh.
It is worth noting that, contrarily to what is
observed in NH children, for the adult (in both
groups) and for HI children percentages of
laughter mimicry are significantly lower than
those observed in other adult-adult interac-
tions (around 35% across languages and con-
texts (Mazzocconi et al., 2020; Vettin and Todt,
2004; Smoski, 2004)). A possible interpretation
of this is that laughter occurs when mutual
comprehension, and laughter interpretation
therefore, are granted, and especially laughter
mimicry can be used to show similar stances
and appraisals. HI interactions are particu-

larly delicate because mutual comprehension
(based on alignment) cannot always be given
for granted. In general, the lower percentages
observed in the adult while interacting with
children compared to those observed in adult-
adult interaction might be related either to a
misalignment in the appraisal of laughables,
or to the fact that the adult is avoiding distrac-
tions for the child, attempting to help sustain
attention in a cognitively demanding task.

5 Conclusion

Overall, we observe difficulties for the HI chil-
dren group in completing the pragmatically
demanding conversational tasks in the allo-
cated time and significant differences between
HI and NH children in conversational laughter
use and responsiveness: frequency, speech-
laughter and mimicking laughter. Consider-
ing the literature review highlighting commu-
nicative pragmatic difficulties in HI children,
these results endorse the view that laugh-
ter behaviour might be linked to pragmatic
competences and socio-cognitive development
(Reddy, 2008; Mireault and Reddy, 2016; Maz-
zocconi and Ginzburg, 2022, 2023). Laughing
while speaking and aligning to the interac-
tional partner’s laughter indeed, requires a
complex mechanism involving not only under-
standing but also an evaluative attitude on own
discourse or on the partner’s discourse. To val-
idate the hypothesis that laughter behaviour
can be informative about pragmatic compe-
tences and conversational quality, further anal-
yses will test correlations between laughter
behaviour, pragmatic competence conversa-
tion measures (appropriate responsiveness to
dialogue acts, quality of the strategies used to
accomplish the tasks), convergence at differ-
ent levels (pitch, intensity, syllabic rate), turn-
taking timing dynamics and speaking time
balance. Moreover, additional analyses look-
ing at the laughter’s arguments and pragmatic
functions might better elucidate whether the
differences observed are also related to under-
pinning differences in laughter pragmatic use
to manage the dialogue unfolding, meaning,
face-threatening acts and rapport.
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