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Abstract

Turn-taking refers to the process by which interlocutors alternate between speak-
ership and listenership in conversation. Through shared collaborative efforts, in-
terlocutors manage who is to speak next. In informal interactions involving two
participants the possible turn-taking actions are: a speaker change, i.e., the conver-
sational floor passes from one interlocutor to the other; a turn keep, i.e., the current
speaker continues talking; a backchannel, i.e., the non-speaking interlocutor, or the
listener, does not take the floor but produces a brief and unobtrusive response to dis-
play attentiveness. While across languages a tendency has been observed to keep
silent gaps and speech overlaps reduced to a minimum in the timing of the alter-
nation between speakership and listenership, thus pointing towards the existence
of a universal turn-taking system, gaps and overlaps are not at all absent from ev-
eryday spontaneous interaction. From previous investigations, in fact, they appear
to be more or less frequent in specific languages and/or specific social groups or
communicative contexts.
This thesis explores the hypothesis that these perceived deviations from a possi-

ble universal turn-taking system have a socio-cultural and contextual nature. Since
informal conversation is the prime social environment for identity construction and
language use, turn-taking dynamics, i.e., turn allocation techniques and the distri-
bution and timing of turn-taking actions among interlocutors, can reveal informa-
tion about the interaction’s setting and the interlocutors’ socio-cultural identity, at-
titudes and values. Specifically, this dissertation investigates the dynamics of turn-
taking in spontaneous face-to-face conversation by focusing on the influence of the
gender of the interlocutors, the availability of multiple communication modalities
(visual and vocal), and the language in which the exchange takes place through a
comparison of German and Swedish.
The work comprises analyses aimed at exploring these distinct aspects of turn-

taking in relation to sociolinguistic variables and multimodality. The data used for
the analyses come from speech corpora comprising two-party spontaneous interac-
tions between native German or between native Swedish speakers. The influence of
the gender of the speaker and the gender of the listener is tested in German through
quantitative analyses on the turn-taking-related variation of acoustic cues regulat-
ing turn transition. Specifically, the acoustic turn-taking cues considered through-
out the work are fundamental frequency (F0), intensity, speech rate and voice qual-
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ity; the availability of differentmodalities of communication and its influence on the
temporal organization of the interaction is explored through the use of backchan-
nels, particularly considering the use of short verbal, non-verbal responses and head
movements as part of listener feedback. The influence of gender is also tested on
the timing and the distribution of backchannels across modalities in German. Fi-
nally, the use of turn-taking cues, the frequency and timing of speaker changes,
turn-keeps and multimodal backchannels, as well as gender-specific distributional
and timing patterns, are tested across languages by carrying out a comparison with
Swedish dialogues.
The results indicate that gender influences the variation of acoustic cues signaling

turn-taking intentions, with female and male speakers displaying gender-specific
preferences in the use of F0, intensity and speech rate, and in their patterns of vari-
ation towards potential transition locations. Additionally, both male and female
speakers adapt their acoustic cues differently based on the gender of their interlocu-
tor, potentially reflecting gender-specific performance expectations. Backchannel
placement also varies in relation to gender, with female listeners providing feed-
back at locations characterized by low F0 and slower speech rates, contrasting with
male listeners who confirm attentiveness with feedback after high F0 and faster
speech rates. The modality of backchannels further influences timing and distri-
bution, with headmovements occurring in overlap with the current speaker’s utter-
ance, given their unobtrusive nature, while vocal responses often follow speech off-
set. Furthermore, language-specific factors significantly shape turn-taking behav-
iors, evident in cross-linguistic comparisons between German and Swedish. Differ-
ences in the use of acoustic cues, backchannels, and multimodal alternation reflect
distinct language-specific phonological constraints, conversational priorities and
socio-cultural attitudes and values. Gender conversational dynamics also exhibit
language-specific patterns, with German interlocutors displaying more traditional
gendered behaviors compared to Swedish participants.
This dissertation contributes to the existing research on spontaneous conversation

by incorporating sociolinguistic variables in a systematic and quantitative manner
to understand how interactions are structured through turn-taking dynamics. The
findings indicate strong links between how acoustic features are used to manage
conversations and the gender of both the speaker and listener, suggesting that turn-
taking-related variations of these cuesmay convey social significance and contribute
to individuals’ performance of their social identities in spontaneous interactions.
Specifically, this work is the first to investigate in detail the possibility of sociopho-
netic patterns of variation of turn-taking cues. Moreover, the study’s cross-linguistic
analysis sheds light on language-specific variations in listeners’ multimodal behav-
ior and gender-specific patterns across languages, emphasizing the importance of
considering linguistic and cultural contexts in investigating turn-taking dynamics.
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Finally, despite their typological and societal similarities, the comparison ofGerman
and Swedish reveals significant differences in how turn-taking is implemented by
interlocutors in the two languages, indicating that turn-taking dynamics are highly
sensitive to variations in the linguistic and sociolinguistic background of the speak-
ers, and thus represent an ideal subject for the quantitative study of identity perfor-
mance across contexts, social groups, languages and cultural backgrounds.
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Kurzzusammenfassung

Turn-Taking bezeichnet den Vorgang, bei dem Gesprächspartner im Gespräch zwi-
schen Sprecher- und Zuhörerschaft wechseln. Welche Person als nächstes spricht,
wird dabei in Kooperation durch bestimmte Turn-Taking-Aktionen geregelt. Bei in-
formellen Interaktionen mit zwei Teilnehmern sind folgende Aktionen des Turn-
Taking möglich: ein Sprecherwechsel, d. h. die Sprecherrolle geht von einem
Gesprächspartner auf den anderen über; ein Turn Keep, d. h. der aktuelle
Sprecher spricht weiter; ein Backchannel (auch Rückmeldungssignal), d. h. der
nicht-sprechende Gesprächspartner oder Zuhörer ergreift nicht das Wort, sondern
gibt eine kurze, unaufdringliche Antwort, um Aufmerksamkeit zu signalisieren.
Sprachübergreifend wurde eine Tendenz beobachtet, die Lücken und Überschnei-
dungen im zeitlichen Ablauf des Wechsels zwischen Sprecher und Zuhörer im
Gespräch auf ein Minimum zu reduzieren, was auf die Existenz eines universellen
Turn-Taking-Systems hindeuten würde. Eine Abwesenheit von Lücken und Über-
schneidungen in der alltäglichen spontanen Interaktion ist jedoch selten. Aus
früheren Untersuchungen geht tatsächlich hervor, dass ihr Vorkommen durch bes-
timmte Sprachen, bestimmte soziale Gruppen und/oder bestimmte Kommunika-
tionskontexte bestimmt ist.
Diese Arbeit untersucht die Hypothese, dass diese beobachteten Abweichun-

gen von einem möglichen universellen Turn-Taking-System soziokulturellen und
kontextuellen Charakter haben. Da informelle Konversation das wichtigste soziale
Umfeld für die Identitätskonstruktion und den Sprachgebrauch ist, kann die Turn-
Taking-Dynamik, d. h. die Techniken der Sprecherzuweisung sowie die Verteilung
und der Zeitpunkt von Turn-Taking-Aktionen unter den Gesprächspartnern, In-
formationen über den Kontext der Interaktion und die soziokulturelle Identität
der Gesprächspartner liefern, sowie deren Einstellungen und Werte. Konkret un-
tersucht diese Dissertation die Dynamik des Turn-Taking in spontanen persön-
lichen Gesprächen, indem sie den Einfluss des Geschlechts der Gesprächspartner
und die Verfügbarkeit mehrerer Kommunikationsmodalitäten (verbale und non-
verbale, d.h. durch Stimme und Gestik) in persönlichen Interaktionen in den Fokus
nimmt, sowie das Turn-Taking-Verhalten in den Sprachen Deutsch und Schwedisch
miteinander vergleicht.
Die Arbeit umfasst Analysen, die darauf abzielen, diese unterschiedlichen As-

pekte des Turn-Taking in Bezug auf soziolinguistische Variablen und Multimodal-
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ität zu untersuchen. Die für die Analysen verwendeten Daten stammen aus
Sprachkorpora, die deutsche oder schwedische spontane Interaktionen von je zwei
muttersprachlichen Personen umfassen. Der Einfluss des Geschlechts des Sprech-
ers und des Geschlechts des Zuhörers wird im Deutschen durch quantitative Anal-
ysen der Variation akustischer Signale, die in Zusammenhang mit Turn-Taking
auftreten und den Sprecherwechsel regulieren, getestet. Konkret handelt es sich bei
den im gesamtenWerk berücksichtigten akustischen Parametern um die Grundfre-
quenz (F0), die Intensität, die Segmentdauer, die Sprechgeschwindigkeit und die
Stimmqualität. Die Verfügbarkeit verschiedener Kommunikationsmodalitäten und
ihren Einfluss auf die zeitliche Organisation der Interaktion werden anhand von
Backchanneln untersucht, insbesondere unter Berücksichtigung der Verwendung
kurzer verbaler (z. B. “genau”) und nonverbaler Antworten (z. B. Kopfnicken)
als Teil der Ressourcen auf Zuhörerseite zur Bereitstellung von Feedback. Der Ein-
fluss des Geschlechts auf den Zeitpunkt und die Verteilung von Backchanneln ver-
schiedener Modalitäten im Deutschen wird ebenfalls getestet. Abschließend wer-
den die Verwendung von akustischen Turn-Taking-Hinweisen, die Häufigkeit und
der Zeitpunkt von Sprecherwechseln, Turn-Keeps und multimodalen Backchannel
sowie geschlechtsspezifische Verteilungs- und Timing-Muster sprachübergreifend
getestet, indem ein Vergleich mit schwedischen Dialogen durchgeführt wird.
Die Ergebnisse deuten darauf hin, dass das Geschlecht die Variation akusti-

scher Signale, die Turn-Taking-Absichten signalisieren, beeinflusst, wobei weib-
liche und männliche Sprecher geschlechtsspezifische Präferenzen bei der Ver-
wendung von F0, der Intensität und der Segmentdauer sowie bei ihren Varia-
tionsmustern in Richtung potenzieller Sprecherwechsel zeigen. Darüber hinaus
passen sowohl männliche als auch weibliche Sprecher ihre akustischen Hinweise
je nach Geschlecht ihres Gesprächspartners unterschiedlich an, was möglicher-
weise geschlechtsspezifische Leistungserwartungen widerspiegelt. Die Platzierung
des Backchannels variiert auch in Abhängigkeit vom Geschlecht, wobei weib-
liche Zuhörer Feedback an Orten geben, die durch niedrige F0 und langsamere
Sprechgeschwindigkeiten gekennzeichnet sind, im Gegensatz zu männlichen
Zuhörern, die ihre Aufmerksamkeit durch Feedback bei hoher F0 und schnelleren
Sprechgeschwindigkeiten bestätigen. Die Modalität der Backchannel hat wei-
teren Einfluss auf Timing und Verteilung, wobei Kopfbewegungen aufgrund
ihrer unauffälligen Natur in Überschneidung mit der Äußerung des aktuellen
Sprechers auftreten, während verbale Reaktionen oft dem Ende einer Äußerung,
d.h. einer Stille folgen. Darüber hinaus beeinflussen sprachspezifische Faktoren
das Turn-Taking-Verhalten maßgeblich, was in sprachübergreifenden Vergleichen
zwischen Deutsch und Schwedisch deutlich wird. Unterschiede in der Verwen-
dung von akustischen Turn-Taking-Hinweisen, Backchanneln und Einsatz multi-
modaler Ressourcen spiegeln unterschiedliche sprachspezifische phonologische
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Einschränkungen, Prioritäten in der Gesprächsführung sowie soziokulturelle Ein-
stellungen und Werte wider. Die Gesprächsdynamik zwischen den Geschlechtern
weist auch sprachspezifische Muster auf, wobei deutsche Gesprächspartner im
Vergleich zu schwedischen Teilnehmern eher traditionelle geschlechtsspezifische
Verhaltensweisen zeigen.
Diese Dissertation trägt zur bestehenden Forschung zu spontanen Gesprächen

bei, indem sie soziolinguistische Variablen auf systematische und quantita-
tive Weise einbezieht, um zu verstehen, wie Interaktionen durch Turn-Taking-
Dynamiken strukturiert werden. Die Ergebnisse deuten auf einen starken Zusam-
menhang zwischen der Art undWeise hin, wie akustischeMerkmale zur Steuerung
von Gesprächen genutzt werden, und dem Geschlecht des Sprechers und Zuhö-
rers, was darauf hindeutet, dass diese Variationen im Turn-Taking-Verhalten soziale
Bedeutung vermitteln und dazu beitragen können, wie Einzelpersonen ihre soziale
Identität in spontane Interaktionen konstruieren. Insbesondere ist diese Arbeit die
erste, die die Möglichkeit soziophonetischer Variationsmuster von Turn-Taking-
Hinweisen im Detail untersucht. Darüber hinaus beleuchtet die sprachüber-
greifende Analyse der Studie sprachspezifische Variationen im multimodalen Ver-
halten der Zuhörer und geschlechtsspezifische Muster in verschiedenen Sprachen
und unterstreicht die Bedeutung der Berücksichtigung sprachlicher und kul-
tureller Kontexte bei der Untersuchung des Turn-Taking-Verhaltens. Schließlich
zeigt der Vergleich von Deutsch und Schwedisch trotz ihrer typologischen und
gesellschaftlichen Ähnlichkeiten signifikante Unterschiede in der Art und Weise,
wie das Turn-Taking umgesetzt wird, was darauf hindeutet, dass die Dynamik des
Turn-Takings sehr empfindlich auf Unterschiede im sprachlichen und soziolinguis-
tischen Hintergrund der Sprecher reagiert. Sie stellen somit ein ideales Thema für
die quantitative Untersuchung der Identitätskonstruktion über Kontexte, soziale
Gruppen, Sprachen und kulturelle Hintergründe hinweg dar.
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Chapter 1

Introduction

Let’s imagine an informal, face-to-face conversation between two people —a very
casual, spontaneous exchange. In an imaginary prototypical two-party interaction,
the first thing that can be observed is that the participants take turns at talk. Since
this is an informal conversational exchange between peers, it is likely that the turns
at talk will be more or less evenly distributed between the two. While one person
is talking, the non-speaking interlocutor —the listener —does not simultaneously
talk as well, but produces backchannels, i.e., short and unobtrusive attention sig-
nals to display attentiveness and understanding of what is being said. Then, when
the speaker is finished with what they are saying, the floor passes to the other inter-
locutor without any apparent effort. Notably, the turn transition between interlocu-
tors, in this prototypical exchange, occurs without any disruptive silent pauses or
stretches of overlapped speech. However, in a real-life two-party interaction things
might go slightly differently. In a real-life dialogue, in fact, while some of the main
features from the previous imaginary situation still remain —speakers take turns
and talk one at a time —it can very often happen that, for instance, one speaker
holds the floor for much longer than the other, the listener produces very loud and
salient attention signals and, before the current speaker has finished talking, the in-
terlocutor starts with their own speech, so that the two audibly overlap with each
other for a portion of their turns. However, in spite of these apparent deviations
from the prototypical conversation that was earlier described, the real-life interac-
tion continues flowing and does not break down, and the two participants continue
building their exchange, each with their own conversational style. Additionally, not
only do these deviations not cause major impairments in a cooperative and friendly
exchange; they can also be particularly informative. In fact, interlocutors, both as
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Chapter 1 Introduction

speakers and as listeners, rely on conversational behavior, together with other so-
cial acts, to perform specific aspects of their social and cultural identities, based on
the situations in which they are involved, on their communicative goals, and on the
communicative resources that they have available.
Overall, themain takeaway from this example should be thatwe are all well aware

that, even in the most informal conversational exchanges, speakers do not just speak,
and listeners do not just listen. In other words, speakers do not start talking at ran-
dom, and listeners do not passively receive information, but rather they both do in-
teractionalwork and implement specific turn-taking dynamics in order to 1) achieve
conversational goals, and 2) convey their identities through interaction.
The argument at the base of this thesis is that the observation that interlocutors

in conversation do not behave randomly has two co-existing explanations. The first
one can be defined as being linguistic in nature, while the second one can be iden-
tified as social or cultural.
As for the first explanation, interlocutors involved in an interaction are able to

signal and make predictions about what will happen next. More specifically, by re-
lying on a complex set of turn-taking cues, current speakers are able to project their
intentions to either cede the floor to the listener, or continue speaking; listeners, on
their side, by closelymonitoring the speech by the current speakers, are able tomake
early decisions about their next conversational actions, i.e., to either prepare their
turn to speak, to remain silent and let the other continue and, in that case, possibly
signaling, verbally or non-verbally, that they are listening and have no intentions
of taking up the next turn. That is, interlocutors rely on turn-taking norms to carry
out mostly smooth and cooperative exchanges. Which conversational action is most
likely to arise after which combinations of cues, and with what timing, is one of the
main focuses of the major studies on turn-taking.
The second explanation at the base of the observation that interlocutors in conver-

sation do not behave randomly is that the turn-taking dynamics that they adopt in
conversation are closely tied to their identities as speakers of a specific language, or
members of a culture, community, age group, social group simultaneously. That is,
through interaction with others and through their conversational behavior within
a specific situation, interlocutors carefully perform, construct, deconstruct and re-
construct their social identities, both as speakers and as listeners. In particular, this
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thesis will seek to demonstrate that speakers’ and listeners’ conversational actions
are systematically influenced and shaped by the performance of the social identity
of the speaker/listener, with a specific focus on the performance of gender, in inter-
actionwith the gender of the interlocutor andwith the language and related culture.
This sociolinguistic approach to the analysis of turn-taking is still relatively under-
investigated, especially through the use of quantitative methods based on empirical
data. Therefore, this dissertation addresses this research gap by presenting a series
of studies that tackle turn-taking in spontaneous interactions from different per-
spectives, combining both linguistic and sociolinguistic factors in the analysis and
in the interpretation of conversational exchanges.
The significance of the type of approach taken in this thesis stems from the basic

observation that conversation “does not occur in a vacuum, it takes place in cultural
contexts, that is, a system of norms and values” (Myers and Myers, 1976, p. 215);
moreover, spontaneous verbal interaction is themain settingwhere language is used
on a daily basis, as well as the core of social life (Hamilton and Holler, 2023; Levin-
son and Torreira, 2015; Stivers et al., 2009), and language and communication are
intrinsically social (Goodwin, 1986; Knight, 2011). This means that turn-taking dy-
namics and conversational behaviors, that is, how we manage speakership and lis-
tenership in interaction, must have a fundamental social component (Beňuš, 2009)
that should be observed, analyzed, measured, across different conversational con-
texts. The contribution of this thesis will be to define the extent to which observed
turn-taking strategies, including the implementation of both verbal and non-verbal
behavior (i.e., multimodal behavior, with a focus on the signals provided by the
listener in conversation) can be connected to either linguistic factors or to the per-
formance of the social identities of the speakers in relation to their genders. Ad-
ditionally, this work will take a cross-linguistic and cross-cultural approach in the
investigation of turn-taking by comparing German and Swedish. In spite of being
typologically related languages and relatively close in terms of their societal struc-
ture and cultural norms, German and Swedish display language-specific features,
aswell as gender- and culture-specific tendencies thatmight influence the dynamics
of turn-taking. Thus, the current dissertation also tests the ability of conversational
turn-taking to function as a tool to detect language-specific and sociolinguistic vari-
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ation, even when dealing with fine-grained and small-scale variability, and to study
identity performance through speech adopting a quantitative approach.
The thesis is structured as follows: Chapter 2 is dedicated to the description of

turn-taking and the fundamental concepts related to the structure of conversational
turns and the processes regulating the alternation between speakership and listen-
ership in interaction. Chapter 3 describes the turn-taking cues that are employed by
speakers to manage turn transition and the use of backchannels by the listeners to
confirm attentiveness without taking the floor. Chapter 4 reviews the literature on
sociolinguistic variation in conversational behavior and sociophonetic variation in
speechwith a specific focus on culture-specific tendencies in turn-taking, and on the
performance of gender through interaction and through patterns of acoustic varia-
tion. Chapter 5 reports the central thesis, the research questions and the hypotheses
that will be investigated in the dissertation. Chapter 6 through Chapter 10 report
the empirical analyses testing the influence of gender, language and the availability
of multiple modalities of communication on different turn-taking aspects. Chapter
11 provides a detailed summary of the results obtained in the empirical section and
confronts them with the hypotheses formulated in Chapter 5. Chapter 12 discusses
the results, answers the research questions, and addresses the potential limitations
of the analyses and the data used, also keeping in mind potential future develop-
ments in the investigation. Chapter 13 concludes the thesis by providing a brief
overview of the findings obtained and the contributions of the work to the study of
turn-taking.
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Chapter 2

Turn-taking in conversation

Everyday conversation has been defined as “the prime ecological niche for lan-
guage” (Levinson and Torreira, 2015, p. 1), “the primary, fundamental embodiment
of sociality” (Schegloff, 2020, p. 70) and the “core matrix for human social life”
(Stivers et al., 2009, p. 10587). Informal interaction represents a staple of human life
in society, with individuals being involved in face to face or mediated conversations
for around 2 to 3 hours of speech on a daily basis, producing an average of 1200 talk
spurts (Levinson and Torreira, 2015; Mehl et al., 2007).
Even in the most casual type of exchanges it is clear that the people involved do

not speak at random, and that there should be amechanism in action forwhich, gen-
erally, one speaker talks at a time, while the other(s) listens, produces backchannels
(i.e., non-disruptive and non-turn-competitive listener responses), andwaits for the
current speaker to be finished talking to contribute themselves with more talk in a
timely manner (e.g., Sacks et al., 1974). The alternation of speakership and listen-
ership between interlocutors in conversation is regulated by the turn-taking mech-
anism. In other words, turn-taking defines who speaks and when, and its organi-
zation represents one of the foundations of all kinds of conversational exchanges.
Even though an alternation between speakership and listenership can be ob-

served across all types of interactions that are part of social life, such as, for ex-
ample, interviews in professional or media contexts, medical consultations, court-
room proceedings, and classroom discussions, it is precisely in informal, sponta-
neous interactions that it can be studied in its most intricate and complex form: in
fact, even though such exchanges might appear as the most basic type, they are not
constrained in terms of who speaks when and the actions specific participants are
allowed to take, such as posing questions and providing answers (Gardner, 2004).
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The course and the structure of informal interactions are determined by the speak-
ers involved, by the context in which the exchange takes place, and by the conver-
sational goal of the interaction. In fact, while turn-taking is defined as a system of
rules, or norms—terms adopted in the current dissertation as well —that regulates
the alternation between speakership and listenership (Sacks et al., 1974), it is not
to be intended as providing absolute directions that are followed mechanically by
interlocutors (Steensig, 2011) on who is to speak next, the length or the format of
turns; in fact, turn-taking is interactionally managed by conversational participants,
who determine floor transition by interpreting each other’s local behavior (Sacks et
al., 1974). In other words, turn-taking rules do not function like an external discus-
sion leader selecting the next speaker (Baumann, 2013); rather, they identify sys-
tematic and recurrent patterns of behavior that are observed in conversation. With
“turn-taking dynamics” the current dissertation refers to the structural, temporal
and sequential aspects of those patterns of behavior in spontaneous dialogues, such
as the duration of turns, the timing of turn transitions and the distribution of the
turn-taking actions (turn-yields, turn keeps, backchannels) among conversational
participants.
Across languages, turn-taking stands out as a universal mechanism, while simul-

taneously possessing the remarkable capacity to adapt in terms of both organization
anddynamics, adjusting to the specific social and contextual features of each conver-
sational situation. According to Sacks et al. (1974, p. 699), the system of turn-taking
possesses fundamental “context-free” dynamics, while at the same time display-
ing exceptional “context-sensitive” flexibility. Thanks to these two fundamental as-
pects, turn-taking allows for the investigation of conversation both from a linguistic,
as well as a socio-cultural perspective, not only to describe, e.g., the temporal fea-
tures of the alternation between speakership and listenership, but also to investigate
how and why different interlocutors behave in specific interactional contexts. In
fact, beyond linguistics or sociolinguistics, turn-taking dynamics have been —and
continue to be —a major source of interest for a number of scientific fields, such as
anthropology, psychology or sociology (Steensig, 2011).
A foundational description of turn-taking in conversation was provided by Sacks

et al. (1974)’s seminal paper “A Simplest Systematics for the Organization of Turn-
Taking for Conversation”. In their work, Sacks and colleagues describe turn-taking
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as being fundamentally defined by a turn-constructional component and by turn-
allocation rules that are managed interactionally by the conversational participants.
The turn-constructional component of the system defines the units that constitute
turns, i.e., the turn-constructional units (TCUs). TCUs do not have a predefined
size, and can be composed by single words, phrases, simple clauses or sentences
that constitute syntactically, pragmatically or prosodically complete units, i.e., they
are perceived as complete in context. In otherwords, as defined in Ford et al. (1996),
a unit, or an utterance, can be considered as complete if it can be interpreted as such
in context. Similarly, Meteer et al. (1995)’s unit definition identifies a syntactic sen-
tence, or any construction below sentence-level, as complete if the hearer interprets
it as such in the context where it occurs. The final boundary of a TCU arises when
it reaches a completion point. Conversational turns are formed by one or multiple
consecutive TCUs, at the end of which a Transition Relevance Place (TRP) arises
(Sacks et al., 1974).
In the studies within this thesis, the units of turn-taking under consideration the-

oretically correspond to TCUs. Following Hough et al. (2016), who base their def-
inition on Meteer et al. (1995), these units will also be referred to as “utterances,”
which may be part of longer conversational turns containing multiple utterances.
Similarly, as described by Hough et al. (2016), “turns,” comprising multiple utter-
ances, are defined as a continuous stretch of speech by the same speaker until the
floor is passed to the interlocutor.
Located at the end of TCUs, or at the end of an utterance, TRPs are defined as

the locations in speech where the turn-allocation rules come into play, and thus
speaker change becomes possible, though not mandatory (Sacks et al., 1974). Such
locationswithin conversational turns have been addressedwith different terminolo-
gies, such as Potential Transition Locations (PTLs; Schiffrin, 1987) or Potential Turn
Boundaries (PTBs; Zellers, 2017).
At TRPs, according to Sacks et al. (1974), once one speaker has finished talking,

they may directly select the next speaker or, if not, the next speaker may self-select.
The alternative to the current speaker selecting the next at TRPs is not solely the
interlocutor selecting themselves. If this were the case, speaker change would oc-
cur at the end of each single TCU. However, as Steensig (2011) points out, this is
rarely the case in natural conversations, where turns are often longer and consist of
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Chapter 2 Turn-taking in conversation

uninterrupted sequences of utterances. While speaker change might be considered
a default option in conversation, both the current speaker and listener must engage
in interactional work to maintain the floor at the TRP and properly signal that the
channel remains open for continuation (e.g., Levinson and Torreira, 2015; Local and
Walker, 2012; Sacks et al., 1974; Zellers, 2017).
In fact, generally, these turn-taking norms are collaboratively implemented by

both the interlocutors involved in the interaction, with the common goal of achiev-
ing a smooth exchange of turns. To achieve the close timing that verbal exchanges
normally exhibit, in fact, both the speaker and the listener, i.e., the momentarily
non-speaking interlocutor, must pay close attention, respectively, to what they are
saying, and to what is being said in the current turn, at all times, in order to take up
the floor at the appropriate moment, or to remain silent and let the current speaker
continue (Levinson and Torreira, 2015; Steensig, 2011). That is, smooth dialogues
consist of the joint conversational efforts of both the speaker and the listener. On one
hand, current speakers should signal their conversational intentions for the next ut-
terance or the next turn, while the current listener should be able to respond in a
timely manner, in order to keep silent gaps and speech overlaps reduced to a mini-
mum (Sacks et al., 1974).
While Sacks et al. (1974) do not quantify the extent of such minimization, i.e.,

precise measurements of the length of naturally occurring overlaps or silent gaps
in conversation are not provided, empirical explorations suggest that the major-
ity of gaps between turns across different languages worldwide have a duration
of around 200 milliseconds (e.g., Heldner and Edlund, 2010; Norwine andMurphy,
1938; Stivers et al., 2009; Strömbergsson et al., 2013). This data is particularly strik-
ing for its implications for the mechanisms regulating turn-taking. In fact, results
from cognitive studies indicate that approximately 600 milliseconds (ms) are nec-
essary, to the language production system, to encode a single word (Indefrey, 2011;
Indefrey and Levelt, 2004; Schnur et al., 2006), and around 1500 milliseconds to en-
code a simple short clause (Griffin and Bock, 2000). The discrepancy between the
language production system’s latencies and the average silences observed between
turns suggest that interlocutors, by closely monitoring the speech within the cur-
rent turn, should be able to predict an upcoming turn yield and, in that case, start to
prepare their speech well before the offset of the utterance by the current speaker.
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Levinson and Torreira (2015) suggest that the cognitive processes for turn-taking
involve early predictions of the speech act of the current utterance, enabling the
interlocutor to initiate speech planning as soon as possible, and the use of cues, ap-
proximately 500 ms before the end of the turn —a time span that Zellers (2017) has
proposed extends up to 1 second —during which the interlocutor monitors speech
for turn-final cues anticipating the actual conclusion of the turn. Barthel et al. (2017)
confirm this model by demonstrating, through the analysis of speech onset laten-
cies and eyemovements, that the content planning of the response begins as soon as
the message of the current utterance can be understood, while response initiation
is held until specific turn-final cues are recognized in speech. Therefore, smooth
turn-taking is achieved based on the prediction ability of the interlocutor in com-
prehension by projecting the intentions of the current speaker in order to anticipate
when to start speaking at the most appropriate time (Barthel et al., 2017; Garrod
and Pickering, 2015; Levinson and Torreira, 2015; Sacks et al., 1974; Ward, 2019).
The presence, at turn ends, of syntactic, phonetic and gestural turn-taking cues,

and the suggestion that the interlocutor would react to these cues by starting to
speak when they indicate that the current speaker has finished or is about to com-
plete their turn was first formulated by Duncan (1972, 1973, 1974) and Duncan
and Fiske (1977). Specifically, they proposed that speakers exhibit various behav-
ioral cues at turn endings, including changes in intonation, gestures, vocalizations,
and completion of grammatical clauses, and that the likelihood of an interlocutor
initiating a turn-taking attempt increases proportionally with the number of cues
displayed. While this theory has faced criticism for its lack of formal, objective
cue descriptions and the weak results from the statistical analysis (Gravano and
Hirschberg, 2011; Levinson and Torreira, 2015), the identification of the possibility
of a complex set of turn-taking signals was fundamental for the following research
on conversation (the use of turn-taking cues for turnmanagementwill be addressed
in detail in Section 3.1).
Studies supporting a “composite” view (Steensig, 2011, p. 511) for turn-taking

organization, in line with the observations from Levinson and Torreira (2015) and
Barthel et al. (2017), suggest that both mechanisms are active in regulating turn-
taking in conversation, i.e., prediction mechanisms based on structural and contex-
tual features enable the interlocutor to anticipate the possible upcoming conclusion
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of the current speaker’s turn, while the variation of turn-taking cues marking PTLs
support the prediction about the possible upcoming completion of the turn (Barthel
et al., 2017; Levinson and Torreira, 2015; Skantze, 2021; Steensig, 2011). In other
words, this view of turn-taking can be summarized as follows: interlocutors in an
interaction are able to make predictions about the approach of a TRP and about
the conversational intentions of the current speaker for it by relying on different
turn-taking cues, which also allow them to time their responses. The signals in the
speech by the current speaker, as well as the active role of the listener, in either tak-
ing up the turn or allowing for continuation, are both fundamental components of
the turn-taking mechanism in conversation.
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Chapter 3

Speaking and listening in interaction

The present chapter focuses on describing the role of current speakers and that of
current listeners within the turn-taking dynamics of spontaneous face-to-face dia-
logues. The smooth flow of the conversation is, in fact, a joint effort by both partici-
pants in the dialogical exchange, with one interlocutor being occupied in “speaking
activities” and the other in “listening activities” (Yngve, 1970, p. 568), depending
on whether they have the floor or not.
As the following Sections (3.1 and 3.2) will describe in detail, on one hand, the in-

terlocutor that has the turn, i.e., the current speaker, manages the floor by signaling
their conversational intentions to either cede the turn or to continue speaking, and
marks such intentions through the use of turn-taking cues in the speech preceding
a TRP. On the other hand, the non-speaking interlocutor, i.e., the current listener, is
responsible for monitoring the speech by the current speaker and, optionally, sig-
naling active attention and grounding throughmultimodal resources by producing
backchannels. Specifically, Section 3.1 is organized as follows: first, turn-taking cues
projecting turn-yielding and turn-holding intentions will be described, with a spe-
cific focus on acoustic cues. This is followed by a description of the language-specific
use of acoustic cues for turn-taking purposes in German and Swedish (3.1.1). Sec-
tion 3.2 describes the general features of backchannels in conversation, followed by
amore detailed report on verbal, gestural andmultimodal ones. Then, the final part
of the section addresses their distribution in conversation and the acoustic forms of
the speech preceding a backchannel within the current speaker’s turn (3.2.1).
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3.1 Speaking and turn-taking cues

A number of communicative means have been found to be used by speakers to
mark their conversational intentions at potential turn boundaries in conversation:
the turn-taking-related variation of gestural, linguistic and phonetic resources in
face-to-face conversation contribute to floor management by the current speaker. In
fact, when the interlocutors are able to see each other, they rely significantly on both
the visual and the verbal modalities of communication to coordinate their conver-
sational actions.
Among the gestural means used in face-to-face interactions, manual gestures,

gaze direction, head and eyebrow movements have been investigated in relation
to turn-taking. For instance, Duncan (1972) finds that ending or relaxing hand ges-
tures co-occur with turn-yields, while ongoing gestures are associated with turn-
holds. Similarly, Kendrick et al. (2023) report that the beginning or continuation of
a gesture, as well as averting gaze (also in Kendon, 1967 and Duncan, 1972), inhibit
speaker change. Zellers et al. (2019) observe a higher frequency of hand gestures
at TRPs followed by turn keeps, i.e., the current speaker produces a full turn and
then continues speaking, than by speaker changes, i.e., the current speaker produces
a full turn and then the other interlocutor takes the conversational floor. Kendon
(1967) and Duncan (1972) find that gazing at the interlocutor is treated as a turn-
yielding and response-requesting signal. Moreover, even though head movements
are more frequent as part of listener behavior (Danner et al., 2021), they have also
been observed to be used as a speakership request (Hadar et al., 1983) and in cor-
respondence with head movements by the interlocutor (McClave, 2000), while eye-
browmovements have been reported to occur more frequently in the vicinity of the
beginning of a speaker’s turn than in other locations of the conversation (Guaitella
et al., 2009; Nota et al., 2021). Both head and eyebrow movements’ density increase
at speaker changes accompanied by overlapped speech (Danner et al., 2021). In the
present work, the use of gestures will be taken into account from the perspective
of the listener involved in the conversation (Section 3.2); the rest of the analyses
comprising this thesis will place their focus on the linguistic and phonetic variation
implemented by the speaker for turn-taking purposes.
Linguistic cues refer to the form and the syntactic/semantic completion of the ut-
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terance in context. Syntactic completeness has been assigned a fundamental role to
signal turn-yielding intentions (e.g., Bögels and Torreira, 2015; Duncan, 1972; Ford
et al., 1996; Gravano and Hirschberg, 2011; Hjalmarsson, 2011; Sacks et al., 1974;
Selting, 1996). However, the variation of acoustic cues appears to be just as decisive
in influencing the turn-taking outcome following the boundary. In fact, the acoustic
configuration of speech preceding a TRP contribute to inform the early predictions
of the listener about the conversational intentions of the current speaker (Levinson
and Torreira, 2015). Experimental studies have detected turn-taking related varia-
tion of acoustic cues as early as 500 milliseconds or even 1 second before turn ends
(Gravano and Hirschberg, 2009b, 2011; Levinson and Torreira, 2015; Zellers, 2017).
The acoustic cues that have been observed to function as turn-taking cues towards

TRPs are fundamental frequency (F0), intensity, speech rate, phonetic reduction
and voice quality.
F0 is determined by the cycles per second of the periodic wave created by the vi-

bration of the vocal folds, and is correlated with the perceived voice pitch (Johnson,
2003; Ladefoged and Johnson, 2006). When F0 is higher, perceived pitch is higher,
and vice versa. The patterns of variation in the pitch of the voice, in combination
with the lexical-syntactic context, determine intonation (Ladefoged and Johnson,
2006). While F0 is commonly measured in Hertz (Hz), i.e., a linear scale, the use
of logarithmic scales, such as semitones (st) has been found to be more appropri-
ate to account for the non-linear human perception of pitch differences (Hirst and
de Looze, 2021; Simpson, 2009). This is particularly significant when the analysis of
F0 involves speakers’ gender. Due to the different sizes of men’s and women’s vocal
folds, men’smean F0 tends to be lower thanwomen’smean F0 (Fant, 1966; Simpson,
2009; Titze, 1989). Pitch movements that are perceived as equal, are actually phys-
ically different (Simpson, 2009), in that the higher the mean F0, the larger the F0
range that has to be used to achieve the same perceived pitch movement (Hirst and
de Looze, 2021; Pépiot, 2014; Simpson, 2009). Thus, pitch movements measured in
Hzwill be larger for a female voice than for amale voice (Hirst and de Looze, 2021).
However, the use of a logarithmic scale like semitones, in which a doubling Hz fre-
quency (e.g., 150-300 Hz, 100-200 Hz) is represented by an equal st unit, “not only
provides us with a better approximation to the way in which we perceive male and
female pitch, it is important to provide an appropriate representation of male and
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female pitch for a balanced discussion of the speech differences between the sexes”
(Simpson, 2009, p. 624).
Acoustic intensity is correlated with the perceived voice loudness and is mea-

sured in decibels (dB), a logarithmic scale that, like the semitone scale for pitch,
provides an approximation of humans’ non-linear perception of the loudness sen-
sation (Johnson, 2003). Speech rate refers to the perceived speech tempo and can
be measured by counting production units, such as phones or phonemes, syllables,
morae or words, per unit time (Koreman, 2006), or also by relying on the average
duration, e.g., in seconds or milliseconds, of phonetic segments or that of syllables,
with higher duration correlating with the perception of slower speech, and vice
versa (Plug et al., 2022a). Segmental reduction and deletion are, however, perva-
sive phenomena in natural speech (Ernestus, 2014; Plug et al., 2022b) and Koreman
(2006) raised the question whether listeners rely on both surface forms (i.e., ac-
tually produced phones and syllables) or canonical forms (i.e., expected canonical
forms connected to underlying representations in themental lexicon) in speech rate
perception. While his findings indicate that listeners rely on both forms, Plug et al.
(2022a) presentmore nuanced results by indicating that, when syllables are taken as
the unit of measurement, listeners used both surface and canonical forms to assess
speech rate variations; when phones were taken into account, they find that listen-
ers’ judgment was influenced only by the segments that were actually produced.
Moreover, Plug et al. (2022a) report that mean F0 and mean intensity values also
influenced speech rate perception, with higher F0 and louder speech being associ-
ated with the perception of faster speech tempo, confirming previous studies on the
co-variation of these acoustic parameters (e.g., Kohler, 1986; Rietveld and Gussen-
hoven, 1987).
Finally, voice quality indicates the type of phonation determined by the degree

of glottal aperture, i.e., creak, modal voice, breathy voice, harsh voice, falsetto (Eck-
ert and Laver, 1994; Ladefoged and Johnson, 2006; Laver, 1980). Different acoustic
features have been used to measure the perceived quality of the voice, such as the
joint observation of jitter, shimmer, noise-to-harmonics ratio (NHR) and harmonic-
to-noise ratio (HNR) (Bhuta et al., 2004; Susana Finger et al., 2009; Teixeira et al.,
2013), and, more recently, the parameter of Cepstral Peak Prominence (CPP) (Fraile
Muñoz and Godino Llorente, 2014; Hillenbrand and Houde, 1996). Jitter and shim-
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mer are measure of F0 disturbance in terms of, respectively, frequency variation
from cycle to cycle and amplitude variation of the waveform (Teixeira et al., 2013);
NHR and HNR are inversely proportional values to measure the presence of noise
components in a voice signal, with lower NHR and a higher HNR associated with
a more modal phonation (Susana Finger et al., 2009; Teixeira et al., 2013). CPP is a
measure extracted from the cepstrum of a signal, i.e., the log power spectrum of a
log power spectrum. As defined by Hillenbrand and Houde (1996), in a periodic
signal, the first power spectrum represents the frequency distribution of the energy
of the signal, while the spectrum of the spectrum (the cepstrum) represents the
regularity of the harmonic peaks; the cepstral peak is the dominant harmonic in the
cepstrum, and its height, or prominence, in relation to a regression line across the
overall cepstrum is the CPP (Hillenbrand and Houde, 1996; Murton et al., 2020). It
is measured in dB and it has been found to be a more robust measurement for voice
quality assessment and to be more reliable in continuous speech than the other pa-
rameters (Maryn et al., 2009; Murton et al., 2020).
Among turn-taking cues, the role of intonation has received particular attention

in several investigations carried out in different languages. In general, high-rising or
falling intonation approaching turn ends has been observed to be associated with
speaker changes (Gravano and Hirschberg, 2009b, 2011; Koiso et al., 1998; Local
et al., 1986; Niebuhr et al., 2013), while level F0, in the middle range of the indi-
vidual speaker’s values, towards the end of a turn have been reported to project
turn-holding intentions (Duncan, 1972; Edlund and Heldner, 2005; Gravano and
Hirschberg, 2009b, 2011; Koiso et al., 1998; Selting, 1996; Skantze, 2021).
Some studies have challenged the contribution of pitch variations to turn-taking,

aiming to demonstrate the primacy of lexical-syntactic information over intona-
tional features. For example, in their study comparing the relative roles of lexical
syntactic structure and intonation in predicting turn endings, de Ruiter et al. (2006)
conducted an online experiment in which subjects listened to segments of turns ex-
tracted fromDutch phone conversations andwere requested to signalwhen the turn
ended by pressing a button. The researchers manipulated either the lexical content
or the intonation of the stimuli. Based on their results, they argue that the absence of
an intonational contour did not hinder turn-end predictions and suggest that “lexi-
cosyntactic structure is necessary (and possibly sufficient) for accurate end-of-turn
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projection” (de Ruiter et al., 2006, p. 531). Furthermore, Keitel et al. (2013) also
explored turn-end predictions using stimuli with natural or flattened intonation.
They tested German adults and children by showing them videos of dialogues and
monitoring their eyemovements via eye-tracking. Thesemovements served as indi-
cators of predictions about when the turn was likely to end and to be passed to the
interlocutor. The findings indicate that turns with natural intonations did not result
in improved predictions about upcoming turn endings among adult participants.
However, the extreme claims of these studies in regard to the contribution of in-

tonation, not only did not convince the successive literature to abandon the investi-
gation of F0 as a turn-taking cues; their methodology emphasized the importance
of the other acoustic cues that occur towards turn end and that, together with lex-
ical information and F0 variations, should be considered in turn-taking studies. In
fact, what de Ruiter et al. (2006) and Keitel et al. (2013) failed to take into account
is that conversational turns are not structured around the variation of a single cue,
but on a combination of cues relevant within the current interaction and the con-
versational participants involved (Local and Walker, 2005; Selting, 1996). Specifi-
cally, as Local and Walker (2012) and Bögels and Torreira (2015) point out, while
de Ruiter et al. (2006) and Keitel et al. (2013)’s experimental materials excluded the
information related to pitch, all the other acoustic cues commonly associated with
turn-endswere left intact, such as phrase-final lengthening (e.g., Bogetic, 2009; Turk
and Shattuck-Hufnagel, 2007; Zellers, 2017) and intensity decrease (e.g., Gravano
and Hirschberg, 2009b, 2011; Niebuhr et al., 2013; Włodarczak and Heldner, 2022).
Investigating further into the non-pitch turn-taking cues, Local andWalker (2012)

find that, at points of syntactic completion (SYNCOMPs) in British English conver-
sation, the features that project more talk are: an avoidance of phrase-final length-
ening, an anticipatory articulation of the following segmental content, continued
voicing across the boundary, and vowel and consonant reduction. ObservingAmer-
ican English, Gravano and Hirschberg (2009b, 2011) report that the cues that occur
500milliseconds and 1 second before smooth speaker changes are: a falling or high-
rising intonation at the end of the Inter Pausal Unit (i.e., a stretch of speech by the
same speaker between two silences; IPU); a reduced lengthening of the final words
in the IPU (i.e., a faster speech rate); lower intensity and lower pitch; a point of
textual completion (i.e., completeness of the IPU in context, by taking into account
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not only the syntactic form, but also its semantic meaning and intonation: Gravano
and Hirschberg, 2011, p. 611); a higher value of the voice quality features of jitter,
shimmer, and NHR; and an overall longer duration of the IPU. The likelihood of an
interlocutor initiating a turn-taking attempt escalates linearly as multiple cues arise
concurrently. On the other hand, to keep the floor, Gravano and Hirschberg, 2011’s
model indicates that the potential boundary should display the fewer floor-yielding
cues as possible and include features such as a final flat intonation, high intensity
and pitch levels and textual incompleteness.

3.1.1 Turn-taking cues in German and Swedish

Turn-taking-related variations of F0, intensity, duration, and voice quality have been
reported in studies on different languages, including German and Swedish.
With the aim of investigating the interaction of syntax and prosody, Selting (1996)

analyzed a corpus ofNorthWestern StandardGerman interactions and reports that,
at the end of TCUs that are syntactically and semantically complete, a speaker’s
holding intonation characterized by a flat pitch, or a rush-through, i.e., a faster
speech rate, are treated as turn-holding signals by the interlocutor. Furthermore, in
line with previous findings by Schegloff (1987), who suggested that a syllable with
a pitch peak and high intensity may precede a TRP, Selting (1996) observes that the
final prominent syllable in a TCU appears to signal turn-yielding intentions. Specif-
ically, it functions aswhat Barthel et al. (2017, p. 3) refer to as a “go-signal,” prompt-
ing the interlocutor to either initiate their turn or provide a backchannel response.
Niebuhr et al. (2013) explored the Kiel Corpus of Spontaneous Speech (Kohler et
al., 2017), which contains dialogues inNorthern StandardGerman. They conducted
both production and perception experiments to examine the role of F0 movements,
intensity, and segmental reduction inGerman turn-taking. In their production data,
they found that segmental reduction is lower at turn-final boundaries compared to
turn-internal ones, while intensity higher at turn-internal boundaries and steeply
decreases at turn-final boundaries. In their perception study, native adult speakers
were presented with yes/no questions with manipulated signals. Their results re-
vealed that participants responded faster to the questions when the final rising F0
had a concave shape rather than a convex, the last final unstressed syllable showed
a lower degree of reduction and the intensity was low. They observed that segmen-
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tal reduction and intensity reduction play opposite roles in the turn-taking mecha-
nism, with one serving as a turn-holding cue and the other as a turn-yielding cue.
Köser (2014) specifically targets the contribution of voice quality changes, more in
detail creaky voice, to turn-taking in German spontaneous two-party interactions.
Building on Peters (2006)’s findings that creak in German appears to occur more
frequently at turn-final boundaries than at turn-internal boundaries, together with
a low-falling intonation, Köser (2014) reported that, in interaction, creaky voice ap-
pears to be correlated more frequently with turn changes, or backchannels. How-
ever, since she also observed it before turn keeps, she concluded that voice quality
changes might be a weak turn-taking signal in German, and should be considered
together with other turn-taking features, such as variations in F0.
In Swedish, similar results regarding the contribution of voice quality to turn-

taking were reached by Włodarczak and Heldner (2022). They analyzed the varia-
tion in voice quality through the variation of the CPP values and, while they did find
differences between turn-internal and turn-final boundaries, with the latter having
lower CPP values, indicating a creaky or breathy phonation, the predictive power
of voice quality in their model for turn-taking was significantly outperformed by F0
and intensity. Hjalmarsson (2011) investigated the additive effect of different turn-
taking cues in Swedish dialogues involving both humanparticipants and a synthetic
voice by asking a group of raters to decide whether a certain token in the dialogue
would be followed by a speaker change or not. The features that were most predic-
tive for speaker change in her experiment were semantic completeness and a falling
intonation, while a flat intonation and incompleteness were cues for turn-holds.
Moreover, she reported finding no effect of phrase-final lengthening in the data and,
in line with Edlund and Heldner (2005), also inconclusive results in regards to the
contribution of rising intonation patterns in Swedish, found to be followed both by
speaker changes and turn-holds. The turn-taking role of pre-boundary lengthening
is observed by Hjalmarsson and Laskowski (2011). They manipulated Inter-Pausal
Units’ (IPUs) final lengthening by adding longer durations in turn-medial locations
than in turn-final locations, which improved the performance of a dialogue system
in speaker-independent next-speakership prediction.
Zellers (2017) aimed to test the contribution of different turn-taking cues in

Swedish through perception and production experiments. She found that dura-
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tional cues seem to play a more fundamental role in turn-taking in Swedish than
F0 variation and voice quality. Specifically, in her perception experiment, she ma-
nipulated the length of the final unstressed syllable(s) of a dialogue portion, along
with the F0 contour and final pitch height. Raters were asked to decide whether
the stimulus was followed by a turn-hold or a speaker change. She found that the
length of the final unstressed syllable(s)was themost important cue for predictions,
with pre-boundary longer syllables being associatedwith continuation, a result con-
firmed by the analysis of production data in Swedish. Regarding speech rate, slower
speech used to hold the turn, she discussed, does not necessarily contradict the prac-
tice of rush-through (e.g., Local andWalker, 2012; Selting, 1996) used to occupy the
transition space between IPUs, as both methods serve to fill the transition space
and signal turn hold intentions. Conversely, no significant patterns of variation in
F0 were associated with specific turn-taking outcomes. Zellers (2017) connects this
specific finding to the fact that, in Central Swedish, pitchmovements are involved in
the phonological system of the language, where content words can be distinguished
by a two-way lexical pitch accent, and focusedwords or finalwords aremarkedwith
an additional high tone (Bruce, 1977; Féry, 2017; Gårding, 1989; Gussenhoven and
Bruce, 1999). Thus, she hypothesizes, pitch “already bears a relatively heavy sig-
naling load from the phonological system and taking advantage of other elements
of the speech signal could help avoid saturation or confusion due to too many re-
sources associated with pitch variation” (Zellers, 2017, p. 12).
This conclusion holds significance for cross-linguistic comparisons in turn-taking

studies, especially when involving languages with different prosodic phonologies
than Swedish, despite being typologically related. In a previous study, Zellers
(2014) conducted a comparison between Swedish and Southern British English.
She built a perception test containing stimuli manipulated for the duration of the
final unstressed syllables, as well as the height of the final peak and the final pitch
contour, and tested native speakers of both languages. Confirming her initial hy-
pothesis, Zellers (2014) found that, due to the stronger role of intonation in English
for marking conversational intentions, as well as the absence of tonal specifications
for content words (unlike in Swedish), English speakers relied exclusively on pitch
variations for turn-taking purposes. In contrast, Swedish speakers reacted more
reliably to duration cues. Feindt et al. (2021) conducted a preliminary analysis
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comparing turn-taking in German and Swedish, revealing similar cross-linguistic
tendencies. German, like English, is an intonation language, where pitch is used to
mark prominent syllables, and can be used to convey information about sentence
and discourse structure. Additionally, boundary tones are observed at the end of
intonation phrases. In languages such as German, speakers have the freedom to
manipulate the intonation contours of pitch accents and boundary tones to convey
prominence levels according to their informational status, as well as the pattern
of individual tones for pragmatic purposes (Féry, 2017). On the other hand, while
Swedish also uses boundary tones tomark the end of intonation phrases, their varia-
tion appears to bemore restricted compared toGerman. In fact, low boundary tones
(L%) are prevalent in Swedish, even marking the end of most questions (House,
2005). Feindt et al. (2021) report that the tonal specifications found in Swedish at the
lexical level limits the freedom for pitch variation towards TRPs for turn-taking pur-
poses. Their analysis of spontaneous dialogues in German and Swedish revealed a
lower degree of F0 variations in Swedish compared to German, with F0 values in
the Swedish dataset remaining close to the individual speakers’ F0 baselines, while
F0 values for German speakers tended to be higher and more variable. Building on
these preliminary results, further investigation of the influence of cross-linguistic
differences between German and Swedish in turn-taking-related variation of acous-
tic cues and the consequent influence on (multimodal) turn-taking dynamics will
be part of the present work.

3.2 Listening and multimodal backchannels

For a long time, research on verbal interaction either considered listeners only
marginally, or assumed them to be only passively waiting for their turn to speak
(Bavelas et al., 2000). However, recently, the activity of listening in a conversation
started to receive increased attention, being recognized as “a communicative act
in its own right” (Erickson, 1986, p. 297). The listener is now often recognized as
an active contributor to the construction and development of interaction, and the
behavior of the non-speaking interlocutor(s) in conversation is being studied sys-
tematically in its different dimensions and in its patterns of within-language and
cross-linguistic variation.
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The term “backchannel” (Yngve, 1970) is used to refer to the signals produced by
the listener while the current speaker is talking in order to display active listener-
shipwithout interrupting andwithout claiming the turn (e.g.,Ward and Tsukahara,
2000; Yngve, 1970). In face-to-face interactions, backchannels are multimodal, i.e.,
they arise both in the visual and in the vocal modality of communication. In fact,
they can be short lexical (e.g., “yeah”, “okay”) and non-lexical (e.g., “mh-hm”, “uh-
huh”, laughter) vocalizations, or gestures (e.g., head movements).
Besides being non-turn-competitive, further inherent features of backchannels

are that they are optional, i.e., the listener may or may not decide to produce
a backchannel response (thus short answers to questions are not considered as
backchannels; Ozkan and Morency, 2013; Ward and Tsukahara, 2000), and that
they tend to go unacknowledged in interaction, i.e., they are not actively acknowl-
edged by the current speaker (in this sense, questions and turn-opening vocaliza-
tions are not considered as backchannels; Shelley and Gonzalez, 2013; Ward and
Tsukahara, 2000). Besides “backchannels”, they have also been referred to with
several other descriptive terms in the literature. For instance, they have been ad-
dressed as “listener feedback” or “supportive feedback” (Stubbe, 1998), “listener
responses” (Dittmann and Llewellyn, 1968), “minimal responses” (Fellegy, 1995),
“continuers” (Schegloff, 1982), “acknowledgment tokens” (Jefferson, 1984), “ac-
companiment signals” (Kendon, 1967) and “reactive tokens” (Clancy et al., 1996),
inter alia.
Further labels for various types of backchannels have been assigned based on

their perceived function within the interaction, even though it is professedly prob-
lematic to pinpoint this for each individual token, considering the vast range of pur-
poses for which backchannels can be used (e.g., Gardner, 1997; Heritage, 1984). For
instance, in her corpus analysis, Knight (2011, p. 90) adopts O’Keeffe and Adolphs
(2008)’s approach, and labels different backchannels as “Continuers”, whose main
functions are inviting the speaker to proceed andmaintaining the flow of discourse;
“Convergence Tokens”, reinforcing rapport between interlocutors; “Engaged Re-
sponse Tokens”, signaling an emotive reaction; and “Information Receipt Tokens”,
marking the close or shift of topic. Heinz (2003) provides a list of the different func-
tions that have been assigned to backchannels in the literature: they can be used to
display attention, agreement, involvement, acknowledgment, or also express dis-
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agreement and lack of understanding. Backchannels can be also used by the lis-
tener to refuse the opportunity to speak when the floor is yielded to them by the
speaker (Cutrone, 2005; Ward and Tsukahara, 2000). Backchannels with this par-
ticular function have been referred to as “perverse passive”, (Ward and Tsukahara,
2000, p. 1184; cf. Jefferson, 1984). Similarly, listeners have been observed to utilize
backchannels to contribute to the conversation without assuming primary speaker-
ship (Cutrone, 2005).
The next chapters will also refer to backchannels as listener responses, listener

feedback, or simply as feedback. Since the identification and analysis of backchan-
nels’ function is outside the scope of this dissertation, those labels will be treated
as synonymous, without reference to any specific features or perceived purposes of
the backchannel in the conversation.
In the verbal domain, the existence of these signals as a group of words with a

function of their own in conversation, or, more specifically “whose main business
was not at the level of sentence but at the level of conversational interaction” (Dinge-
manse, 2024, p. 261; Knudsen et al., 2020), was first reported in a corpus study on
English by Fries (1952), that noticed that tokens such as “yes”, “yeah”, “good”, were
used by the listener as “signals of continued attention” (1952, p. 49) without inter-
rupting the speech by the current speaker. However, the term “backchannel” to
describe these particular utterances in interaction was first used by Yngve (1970),
in order to underline the contribution of the non-speaking party to the conversation.
Specifically, Yngve (1970) claims that both interlocutors in the conversation are, at
the same time, both engaged in the act of speaking and listening thanks to the ex-
istence of the “backchannel” of communication (p. 568), where listeners produce
their responses, while the main channel is occupied by the current speaker’s turn.
Similarly, Markel (1975) operationalize the conversational turn as the act of “solo
talking” (p. 190) by one interlocutor. During this phase, the other interlocutor may
engage in simultaneous speech, offering positive reinforcement without assuming
control of the conversation from the current speaker, due to the presence of a “con-
current listening turn” (p. 190). Clark and Krych (2004) characterize conversations
as an exchange where speakers attentively monitor both their own speech and the
behavior of the interlocutor. On the other end, listeners “try to keep speakers in-
formed of their current state of understanding” (Yngve, 1970, p. 66).
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Therefore, despite backchannel production being by definition optional and not
actively acknowledged by the speaking interlocutor, the listener’s active contribu-
tion to the structure of turn-taking is fundamental for the smooth development of
the conversation. The form, frequency, and placement of feedback within the cur-
rent turn are not random and are significant for maintaining the flow of the ex-
change. Bavelas et al. (2000) report that in dyadic interactions, when the listener
used fewer backchannels, especially those with more specific lexical forms directly
addressing the content of the current turn, the speaker’s storytelling was less ef-
fective and efficient, and their speech was less fluent as a result. Studies primarily
focusing on backchannel production in L2s suggest that, although feedback is typ-
ically not consciously acknowledged by the current speaker, it becomes noticeable
when either too frequent or too scarce, and it may even irritate the current speaker
(e.g., Heinz, 2003; Krause-Ono, 2004; Mizutani, 1982). This tendency is attributed to
the different frequency baselines that languages have regarding backchanneling in
their cultural norms related to listener behavior in conversation, a topic that will be
addressed in Chapter 4. Poppe et al. (2011) conducted a perception study control-
ling the frequency and placement of multimodal feedback by a virtual agent. They
find that backchannel behavior is perceived as less human-like when backchannels
are too frequent or too rare, as well as when they occur randomly within the cur-
rent speaking turn, particularly concerning verbal backchannels. Therefore, what
clearly emerges from the literature is that both speakers and listeners are very sen-
sitive to the precise realization of backchannels, and their appropriate distribution
is fundamental for the conversation (Wehrle et al., 2023).
As previously mentioned, listener behavior is multimodal and backchannels

across modalities have different distributional properties. Feedback produced in
the vocal modality can either comprise lexical items or short phrases (e.g., “ja”,
“genau”, or “das stimmt” in German), or it can be constituted by non-lexical ut-
terances such as “mh-hm”. Wong and Peters (2007) elaborate a classification of
the different lexical forms that were found for English, and identify three cate-
gories: minimal, lexical, and grammatical. Minimal backchannels are the simplest
construction among the three, consisting of non-lexical items like “uhuh,” “mhm,”
“oh,” “mm,” as well as interjections like “yes,” “no,” “yeah,” and “nope,” primar-
ily conveying polarity. Lexical backchannels comprise single-word feedback, such
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as “really,” “right,” and “good,” carrying more semantic weight. Finally, grammat-
ical constructions involve more complex forms, including short fixed phrases like
“I see” and “that’s true” (Wong and Peters, 2007). While these constructions can
occur on their own as a backchannel response, often they appear combined with
each other, or in clusters of repetitions of the same form (Tao and Thompson, 1991;
Tottie, 1991). For instance, Tottie (1991) identifies doubled forms such as “mhm
mhm”, “yeah yeah”, or complex forms like “mhm gee, yeah”, and “that’s right yeah
yeah”.
Verbal utterances with a feedback function tend to be short and non-interrupting,

comprising mono- or disyllabic expressions (Gardner, 2001; Müller, 1996). Lan-
guages across the world show a striking degree of regularity in the form of verbal
backchannels. Liesenfeld and Dingemanse (2022) report that, in 16 languages from
8 different language families, a basic formal distinction appears to be between a
minimal backchannel form, including a nasal, andmore complex forms comprising
vowels and consonants other than nasals (e.g., “mhm”, “aha” and “ja” for German;
Liesenfeld and Dingemanse, 2022). Complex forms have been reported to be used
as a signal that the listener, while not actively attempting to take the floor at that pre-
cise moment, intends to speak in the near future (Knight, 2011). They have been
characterized as backchannels serving as turn requests (Dittmann and Llewellyn,
1968), or compared to “a raised hand in a classroom” (Oreström, 1983, as cited in
Knight, 2011, p. 89). Both simple and complex forms usually appear within an in-
teraction: since the repetition of the same verbal backchannels by the same listener
over extended intervals in the conversation may indicate boredom and inattention,
listeners tend to vary the forms of their verbal feedback in conversation (McCarthy,
2003; Schegloff, 1982).
In the vocal modality, feedback can also occur in the form of laughter (Gard-

ner, 2001; Krepsz et al., 2022; Tottie, 1991; Trouvain and Truong, 2012). Laughs and
speech-laughs are characterized by rhythmic bouts of syllables uttered during exha-
lations and separated by inhalation, and speech-laughs are further characterized by
the simultaneous occurrence of speech (Ludusan andWagner, 2022a). As reported
in Provine (1993), contrary to the general belief, laughter in conversation occurs less
frequently as a reaction to humorous attempts, but rather after generic utterances,
indicating a wider range of social and interactive functions than simple amusement
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signaling (Ludusan and Wagner, 2022b; Vettin and Todt, 2004). In line with the
other vocal backchannel forms, laughter with a social function in conversation is
used to signal attention and interest (Chapman and Foot, 1976), to build rapport
between interlocutors and maintain a smooth flow of the conversation (Provine,
1993; Scott et al., 2014). Even though laughter in conversation may not be reduced
in its prosodic form, as evidenced by higher F0 and intensity values compared to
speech, and longer duration than other vocal backchannels (e.g., Krepsz et al., 2022;
Ludusan and Wagner, 2022a; Vettin and Todt, 2004), perception studies frequently
indicate that laughter in conversation often goes unnoticed by both the person pro-
ducing it and the listener/rater (Vettin and Todt, 2004), as is often the case for other
backchannels as well (Shelley and Gonzalez, 2013; Ward and Tsukahara, 2000).
In the visual modality, several types of listener behaviors have been identified

as providing feedback to the interlocutor. These include shifts in posture (Bird-
whistell, 1966), eyebrow movements, facial expressions, gaze patterns (Paggio and
Navarretta, 2011), and eye blinking (Hömke et al., 2018). However, predominant
among these visual cues is the occurrence of head movements (Cerrato, 2012; Mc-
Clave, 2000; Paggio and Navarretta, 2011), either in isolation or concurrent with
both verbal responses (Dittmann and Llewellyn, 1967) and laughter (Hadar et al.,
1983). Head nods emerge as the most frequent head movement type produced by
listeners (Malisz et al., 2016; Paggio andNavarretta, 2011), and are themost studied
as well. However, several types of head movements have been described to occur
either in conversation or, in general, in combination with speech. In their work pro-
viding a comprehensive paradigm for gesture annotation, Rohrer et al. (Rohrer et
al., 2023; Rohrer et al., 2020), based on the previous work and classification pro-
vided by Wagner et al. (2014), report descriptions of five possible head movement
forms that can be observed in speech: “nod”, indicating up and down movements
of the head; “turn”, for left and rightmovement; “tilt”, for cases where the top of the
head goes in one direction and the chin in the opposite one; “slide”, describing hor-
izontal movements of the whole head left and right; and “protrusion”, indicating a
movement of the whole head forward or backwards (Rohrer et al., 2023, pp. 22–23).
Similar to verbal tokens, head movements have been found to actively regulate

turn-taking (McClave, 2000), to encourage the speaker to continue with their turn,
as well as signaling understanding of what is being said (Cerrato and Skhiri, 2003).
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Being produced on the visual channel, they are considered to be less disruptive
than verbal responses for the current speaking turn (Dittmann and Llewellyn, 1968;
Ferré and Renaudier, 2017). In fact, even when placed with higher degrees of ran-
dom distribution, head movements used as feedback are more rarely deemed as
inappropriate than verbal backchannels in Poppe et al. (2011)’s perception study.
According to Hadar et al. (1983) and Knight (2011), the timing of the head move-
ment with respect to the current speaker’s speech is fundamental to disambiguate a
movement with a feedback function and movements with other functions, such as
conventionalized responses to polar questions for nods and turns, or floor-taking
attempts. Moreover, Knight (2011), specifically referring to nods, indicates that
their co-occurrence with a verbal form might also help identify a movement as a
backchannel. Dittmann and Llewellyn (1968) found more backchannels in which
the verbal element and the head movements were combined than they expected.
They also observe that the onset of the gestural component usually precedes that
of the vocal response, and the head movement often starts in anticipation of an up-
coming TRPs, when the current speaker is still talking.

3.2.1 Backchannel distribution in conversation

Even though backchannels are less constrained than full-fledged turns within the
turn-taking structure, and their occurrence in overlap with speech is not necessar-
ily considered inappropriate (Roberts et al., 2015), listeners and speakers alike are
highly sensitive to the distribution of feedback across modalities within the turn
by the current speaker and in relation to its acoustic configuration. The majority
of the studies that have taken into account the location of backchannels and the
acoustic features in the preceding speech refer to such concepts as “backchannel
relevance spaces” (Heldner et al., 2013) and “backchannel inviting cues” (Gravano
and Hirschberg, 2009a, 2011; also “feedback inviting cues”, e.g., Boudin et al., 2021;
Skantze et al., 2014), respectively. In line with the concept of TRPs and the related
turn-taking cues signaling the possibility of a speaker change, backchannel rele-
vance spaces describe a location in speech where it would be appropriate for a lis-
tener to produce feedback, while backchannel inviting cues indicate themultimodal
cues employed by the speaker to signal to the listener that the possibility of produc-
ing a response is approaching (Boudin et al., 2021; Heldner et al., 2013). While the
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literature provides clear evidence, to be discussed below, that backchannels across
modalities are carefully timed by listeners, and tend to follow specific configurations
in conversation, the definitions of backchannel relevance spaces and backchannel
inviting cues appear tomove the focus from the listener’s intentions and perceptions
on to the current speakers action of, to some extent, requesting feedbackwhile at the
same time holding the turn and structuring their talk. However, it is fundamental to
consider that backchannels are optional and not fully acknowledged by the speaker;
they are produced at the discretion of the listener, based on their own perception of
appropriateness in their location, as well as their frequency. Thus, in order to stress
these properties of feedback, the present work will address the acoustic configura-
tions that systematically precede the production and the patterns of distribution of
backchannels (as well as their language-specific and/or gender-specific variation);
however, here, like in Chapter 9, the specific terminology of “backchannel relevance
spaces” and “backchannel inviting cues” will not be employed.
As for the distribution of feedback within the current speaking turn, Howes and

Eshghi (2021) indicate that backchannels tend to occur at clause boundaries, af-
ter a syntactically complete unit. They can also arise before the boundary, in cases
where the following content and the upcoming completion appears to be easily
predictable (Howes and Eshghi, 2021). Dittmann and Llewellyn (1967) find that
listeners in simulated phone conversations produce vocal feedback expressions af-
ter the conclusion of phonemic clauses (i.e., units of speech identifiable through
pitch and stress units), rather than within them. In particular, they observe that
the most backchannels occurred during pauses. In their following study, Dittmann
and Llewellyn (1968) also include head nods and strongly confirm their former ob-
servation that the listeners time their responses to not interrupt the current speaker.
Truong et al. (2011) analyze Dutch face-to-face dialogues and report that backchan-
nels in the visualmodality tend to be producedmostly in overlapwith speech, while
those in the verbal modality arise after the offset of speech, during a silence. Bi-
modal feedback (i.e., comprising both a verbal and a gestural component, referred
to in the present dissertation as “multimodal”) shares distributional features of
both verbal and gestural backchannels, occurring both in overlap with speech and
during silence (Truong et al., 2011). The distributional features of backchannels
across modalities are confirmed by Ferré and Renaudier (2017) for English dia-
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logues. Moreover they find that, for bimodal backchannels, the duration of the head
movement component is longer than that of purely gestural ones, and that it tends
to be initiated during the speech by the current speaker, while the vocal component
arises after the offset of speech, in line with Dittmann and Llewellyn (1968)’s pre-
vious findings. Truong et al. (2011) also report that visual backchannels tend to be
produced after high intensity profiles in the current speaker’s turn, possibly corre-
sponding to emphasized speech, while verbal ones generally follow a decreasing
intensity profile, associated with a terminating utterance preceding a silence.
While Truong et al. (2011) do not find any configurations related to the varia-

tion of F0 preceding feedback, other studies attribute a central role to it. For in-
stance, Levow and Duncan (2012) report that a “lowness” (p. 837) in the levels of
both pitch and intensity precede vocal backchannels across languages. In particular,
they consider Arabic, Mexican Spanish and American English. Koiso et al. (1998)
indicate that for Japanese, the 100 milliseconds of speech preceding feedback are
characterized by a flat-fall or a rise-fall pitch contour. Ward and Tsukahara (2000)
describe in detail the role of the pitch in the speech preceding feedback in English
and Japanese. They report that regions of low pitch lasting at least 110 millisec-
onds precede the production of backchannels by the listener. The communicative
meaning associated with such regions of low pitch is the finalized transmission of
information, after which it would feel natural to receive feedback from the listener.
Ward and Tsukahara (2000) also report a series of other features that might accom-
pany low pitch in the speech before feedback, conveying either turn-finality or the
need for some confirmation signal from the listener. Rising intonation – or up-talk
– might elicit feedback, as it might be perceived as an insistent request for a reaction
or an acknowledgment by the listener; however, when up-talk is observed, it is also
preceded by a low pitch region, to which the final rise adds the insistence nuance.
Moreover, the completion of a grammatical clause might also be accompanied by
low pitch, as well as vocal fry, or vowel lengthening (Ward and Tsukahara, 2000).
Boudin et al. (2021), on the other hand, find rising intonation contours in the

speech preceding feedback, and associate it with the presenting of new informa-
tion, to which the listener reacts. Gravano and Hirschberg (2009a) examine pitch
slopes over the final 200 and 300 milliseconds before verbal backchannels, and ob-
serve patterns of rising intonation before these, in particular high-rise or low-rise
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contours. These differ from the contours observed for turn holds, characterized by
final plateau intonation, or speaker changes, where final falls, or also high-rises are
observed (Gravano and Hirschberg, 2009a). Furthermore, they report that mean
intensity and mean pitch levels tend to be higher over the last 500 milliseconds and
1 second in the speech preceding backchannels than before other turn-taking struc-
tures, while NHR values are lower. They also indicate that each subject in their
dataset seems to time their backchannels based on an individual preference for par-
ticular cues, or combination of cues, highlighting a high degree of individual vari-
ation (Gravano and Hirschberg, 2009a, 2011).
In conclusion, what emerges from both the literature on speaker changes and

turn holds, as well as on backchannel distribution, is that both the speaker and the
listener put effort into coordinating turn-taking by either signaling their conversa-
tional intentions with syntactic and acoustic means, on one hand, and by provid-
ing carefully-timed backchannels demonstrating active listenership and grounding,
on the other. The interactional efforts made by the two parties in a dialogue aim
to achieve smooth exchanges. However, successful interactions in real life are not
solely characterized by seamless turn-taking, where changes, holds, or backchan-
nels occur without any silent gaps or speech overlaps in between. As noted by
Heldner and Edlund (2010) and Heldner (2011), natural data consistently show
naturally occurring overlaps or gaps that do not break down the progression of the
conversation or are perceived as disruptive by interlocutors. In fact, in specific con-
texts with specific participants, the default or preferred option may involve over-
lapping with each other or, conversely, completely avoiding overlaps and carefully
leaving silent gaps before producing a response. It is within these context-specific
variations that sociolinguistic and language-specific differences, to be discussed in
the following Chapter 4, come into play to shape the variations in turn-taking dy-
namics.

31





Chapter 4

Sociolinguistic variation of turn-taking

Informal face-to-face interaction is the primary environment of sociality in all lan-
guages, i.e., it is the location in which individuals negotiate meaning and construct
their individual, social and cultural identities across turns at talk (Turnbull, 2003).
The focus of research approaches such as social pragmatics and interactional so-
ciolinguistics are aimed at understanding how individuals employ their conversa-
tional behaviors and acts in order to “co-construct images and representations of
themselves, the interlocutor, their relationship, and their culture” (Agliati et al.,
2005, p. 225). More generally, conversation within these frameworks is regarded as
a universal system on which the social performance of the speakers is constructed
across different situations and contexts (Agliati et al., 2005; Anolli, 2006).
The norms of turn-taking described by Sacks et al. (1974) and empirical cross-

linguistic investigations, such as Stivers et al. (2009)’s, postulate a universal ten-
dency of turn-taking to minimize silent gaps and speech overlaps in conversa-
tion, while accounting for a certain degree of language- or context-specific variabil-
ity in the interactional tempo of conversation. In further empirical investigations
on the quantification of gaps and overlaps in verbal interaction, Heldner and Ed-
lund (2010) and Heldner (2011) challenge the idea of such a universal tendency to
achieve smooth transitions by reporting that no-gap-no-overlap transitions are the
least frequent across languages, and that the timing of turn-taking might be less
precise than previously claimed. However, the notion of a universal mechanism
and timing organization is crucial for assessing the social significance of variations
within such system. While there is a universal tendency to adhere to turn-taking
norms, deviations from them are not arbitrary or random; rather, they reflect the
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social dimension of interaction, through which interlocutors express their individ-
ual identities within specific contexts.
Turn-taking is intrinsically social (Beňuš, 2009). How andwhenwe take the floor

or remain silent, i.e., our individual behavioral preferences within a system with
a universal base, are reflections of our social roles and identities as speakers of a
specific language, our adherence to particular cultural norms and our performance
of sociolinguistic variables such as gender, age, or social class (Beňuš, 2009).
In exploring the social and cultural aspects, this work focuses on gender-related

variations in turn-taking behavior and the use of turn-taking cues. As gender per-
formance in conversation needs to be contextualized within a larger framework,
including the language of the speakers, the analysis will also incorporate the aspect
of cross-linguistic variation in conversational behavior.

4.1 Turn-taking dynamics across languages

The turn-taking system described by Sacks et al. (1974) presents a one-at-a-time
speaker model, in which transitions involving simultaneous speech occur, but they
are kept to a minimum by conversational participants. At the same time, efforts
are made to avoid silent gaps and, according to Gardner and Mushin (2015), sev-
eral Conversation Analysis studies following Sacks et al. (1974) associated delayed
responses with problems within the interaction, such as word searches, speech im-
pairments, disagreement or difficulties in understanding on the part of the recipient.
However, further studies in various languages have shown that both speech

overlaps and silent gaps are present and not always negatively judged or actively
avoided, and their distribution display a significant degree of cross-linguistic varia-
tion. Examples in the scientific literature illustrate varying degrees of tolerance for
speech overlaps in different languages and communities: Finnish, for instance, ex-
hibits a very low tolerance for simultaneous speech (Lehtonen and Sajavaara, 1985;
Stubbe, 1998), while a study on JewishAmericans by Tannen (1984) reveals a preva-
lent use of supportive overlaps, which are perceived as interruptions by Californian
American listeners. Additionally, results from Ulijn and Xiangling (1995), further
supported by Deng (1998), indicate that Chinese speakers frequently overlap at po-
tentially interrupting locations (i.e., non-TRPs) during the current speaker’s turn,
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both within their cultural context and when interacting with Finnish and Dutch
speakers, suggesting language-specific dynamics grounded in cultural conventions.
Hayashi (1988)’s analysis of conversations in Japanese and American English in-
dicates that Japanese speakers use overlapping talk more frequently than English
speakers. Agliati et al. (2005) compare dyadic conversation in Italian and Icelandic,
and report that Icelandic participants displayed a higher rate of speaker changes
than their Italian counterparts, resulting in shorter, non-overlapping turns. In con-
trast, Italian conversations exhibited a greater occurrence of simultaneous speech,
where participants often began speaking before the interlocutor had finished, sug-
gesting a strong sense of participation and engagement (Agliati et al., 2005). The
authors explain that, while this dynamic may be perceived as chaotic or impolite in
some cultures like German or Scandinavian, in Italian and French cultures it signals
active involvement and contributes to a lively development of the conversation. Tan-
nen (2012) reviews a series of studies illustrating that overlapping speech is com-
mon and positively viewed in many cultures, such as Antiguan, Thai, Guyanese,
and Samoan. While overlapping speech may appear chaotic to outside viewers,
it is systematic and cooperative within the community, often serving as a form of
joining-in rather than disruptive (Tannen, 2012).
Similarly, long silent gaps within and between turns might have different valence

across languages. For instance, in examining the stereotype of “the silent Finn,”
Lehtonen and Sajavaara (1985) observe that Finnish speakers exhibit longer silent
pauses compared to Southern Europeans or Anglo-Americans. However, these si-
lences do not necessarily indicate disinterest or lack of commitment to interaction
from the Finnish perspective (Carbaugh, 2005). Even though their findings were
not quantitative, Carbaugh and Poutiainen (2000) additionally report that Finnish
speakers exhibit longer silent pauses as a gesture of respect, especially during self-
introductions, while American English speakers may be seen as overly talkative in
Finnish contexts, trying to fill the silence left by their Finnish counterparts. In one
of the earliest studies on silent pauses in intercultural communication, Scollon and
Scollon (1981) claim that American English speakers dominate conversations with
Athabaskan Native American speakers due to the longer switching pauses of the
Athabaskan people, who tolerate silence for around 1.5 seconds, contrasting with
studies suggesting tolerances of up to 1.0 second in native English speakers within
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Western European andNorth Americanwhite culture (Nakane, 2012). Mushin and
Gardner (2009) and Gardner and Mushin (2015) conducted empirical studies on
inter-turn pauses among Garrwa language speakers in remote Australian Aborig-
inal communities, finding that longer gaps are frequent and not considered prob-
lematic for the interaction, particularly in relaxed and familiar contexts, which allow
less pressure for continuous talk.
Similar observations on cross-linguistic dynamics of turn-taking in different lan-

guages were at the base of the empirical research conducted by Stivers et al. (2009).
They examined the response offset – specifically the gap between polar questions
and answers – in informal conversations across 10 languages from 5 continents, in-
cluding regions such as Southeast Asia, Mexico, Namibia, and Papua New Guinea.
Their findings suggest that the differences in response times stem from distinct cul-
tural norms concerning conversational pace. The authors’ argument is that these
differences reflect minor adjustments in the implementation of a universal turn-
taking system, where speakers strive to reduce pauses between turns, as well as
overlaps. These adjustments may be influenced by specific cultural interactional
rhythms or broader variations in the pace of social life. For instance, by report-
ing the mean response times for responses labeled as on-time in their data, they
observe that, while the average silent gap between turns typically lasts around 200
milliseconds, the transition time varies significantly. This variation ranges from 7.29
milliseconds in Japanese exchanges to 468.88 milliseconds in Danish, highlighting
significant differences in perceived appropriate turn-taking gaps among speakers
of different languages. Additionally, Stivers et al. (2009) find that typological close-
ness does not fully account for these patterns. Evenwithin Germanic languages like
Danish, Dutch, andEnglish, different response timings are observed, indicating that
factors beyond language structure and typology contribute to these differences.
Since their patterns of variation are predominantly grounded in the ongoing

interactive exchange (Stubbe, 1998), the frequency, distribution and modality of
backchannels also display high rates of cross-linguistic differences, and have been
the object of several studies comparing different cultures and communities between
each other. Stubbe (1998) compared the use of backchannels by native Maoris and
by Pakehas (New Zealanders of European descent) and found that Pakehas pro-
duced more listener feedback and expected it to be closely timed to the current
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speaker’s speech, whereas Maoris produced and expected less, in particular with
respect to verbal backchannels, and delays were acceptable. Several studies have
conducted comparisons involving Japanese and other languages, such as German
(Krause-Ono, 2004) and American English (Cutrone, 2014; Maynard, 1990; Ward
and Tsukahara, 2000; White, 1989), and Finnish with Central European languages
or English (Lehtonen and Sajavaara, 1985; Stubbe, 1998). These comparisons reveal
that Japanese listeners tend to be highly active in providing feedback to the current
speaker, both visually and verbally, a trait that persists even when they speak a sec-
ond language. This tendency alignswith the notion that backchanneling constitutes
a core aspect of Japanese polite behavior, suggesting that Japanese individuals may
find it challenging to deviate from this behavior beyond a certain extent (Krause-
Ono, 2004). In contrast, for Finnish listeners, known for their minimal tolerance for
speech overlaps and interruptions, feedback is sporadic and, when it is produced,
listeners tend to rely on the visual modality, with verbal backchannels carrying neg-
ative connotations in their interactions (Lehtonen and Sajavaara, 1985; Stubbe, 1998,
2013).
Fant (1989) compares the turn-taking dynamics of Spanish and Swedish speak-

ers, and report that, while Spanish displays more turn overlaps, Swedish listen-
ers provide 15 times more verbal feedback than the Spanish. In fact, it seems that
Spanish interlocutors rely more on gaze patterns to confirm attention to each other.
Fant (1989) concludes that producing backchannels in the verbal modality suggests
heightened consciousness and formality, indicating that Scandinavian cultures pri-
oritize confirming attention in dialogue more than Hispanic culture, with Scandi-
navian backchanneling patterns also serving to regulate dialogue and align with
norms for turn-taking and avoiding overlapping speech (Fant, 1989). Dideriksen et
al. (2023) investigate the frequency of backchannels in Scandinavian languages by
comparing Danish and Norwegian, two typologically related languages with sim-
ilar societal and cultural backgrounds but differing sound structures. Their focus
also includes further linguistic devices aimed at signaling and achieving grounding
among interlocutors, i.e., repairs and conversational entrainment. Their findings
showed that Danish speakers put more effort into displaying mutual understand-
ing compared to Norwegian. Dideriksen et al. (2023) suggest that this could be
due to Danish having more complex and opaque sound structure than Norwegian,
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indicating that differences in language-specific features, combined with cognitive
processing elements such as mutual understanding and context-driven inferences,
contribute to variations in the use of conversational devices. Finally, comparing
telephone interactions between American English speakers, and between German
monolingual and bilingual (German-English) speakers, Heinz (2003) finds that,
overall, German participants produce less backchannels than American English,
and less often in overlapwith the current speaker’s speech. Furthermore, inGerman
conversations, bilinguals produce a higher rate of backchannels, often in overlap,
than German monolingual listeners (Heinz, 2003). The author provides a possible
explanation for this behavior of bilinguals as being the result of a possible higher
degree of identification of the individuals with the culture of their second language
(Heinz, 2003).
In summary, studies on backchanneling behavior across languages underscore

the presence of language-specific baselines for backchannel frequency (Stubbe,
1998; White, 1989), as well as specific expectations regarding their distribution.

4.2 Gender-specific variation in conversation

Within language, a fundamental factor of variation is provided by the gender of
the interlocutors involved in the dialogue. As a sociolinguistic variable, gender is
not the same as the anatomical sex of individuals. Specifically, as Kendall et al.
(2023) state, the conceptual separation lies in that sex is a biological trait, while
gender is a social construct defined bywhat an individual doeswith speech in order
to perform, e.g., masculinity or femininity within a specific context or community.
Rather than something that someone is, gender is something that someone does – or
performs – through social acts, such as interaction (e.g., Cannon et al., 2019; Eckert
and McConnell-Ginet, 2013; Kendall et al., 2023; Ochs, 1992; Stokoe and Smithson,
2001).
This framework for the analysis of gender is adopted by the dynamic approach

(e.g., Coates, 2004), in which gender is studied as a contextualized practice inter-
acting with further contextual variables related to the current interaction (Swann,
2009). Earlier studies involving gender and turn-taking behaviorwithinWestern so-
cieties had different approaches as they were developed within a gender difference
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paradigm(Stubbe, 2013). Specifically, the deficit approach (e.g., Lakoff, 1973, 1975),
the dominance approach (e.g., Zimmermann andWest, 1975), or the difference ap-
proach (e.g., Maltz and Borker, 1982; Tannen, 1990) were mainly focused on identi-
fyingwhich conversational habits could be attributed tomen or towomen, and how
the dichotomy could be explained. The deficit approach was concerned with iden-
tifying the reflections of women’s inferior social status in society through language
use; similarly, the dominance approach seeks confirmation of men’s higher power
status in society through their greater use of interactional practices such as interrup-
tions. Finally, the difference approach, which, unlike the previous two, continues
to be employed (Plug et al., 2021; Stokoe and Smithson, 2001) relies on Maltz and
Borker (1982)’s view of gender as a stable attribute acquired during early social-
ization, and men and women belonging to two different subcultures, with different
conversational habits. For instance, Tannen (1990) suggested that women’s conver-
sations prioritize closeness, collaboration, seeking confirmation and support, while
men in interactions aim to establish dominance, competition and leadership. In
general, all-female conversations were described as being characterized by a coop-
erative dynamic, where the conventional rule of one speaker at a time is replaced by
a collaborative sharing of the conversationwith overlapping questions, restating, re-
peating, and the use of backchannels, all of which demonstrate active participation
(Coates, 2004; Edelsky, 1993). Conversely, interactions among men are said to typ-
ically follow a more traditional one-speaker-at-a-time model, commonly involving
either lengthy, uninterrupted speaking turns or brief, rapid exchanges, with mini-
mal overlap, which is generally seen as disruptive (Coates, 2004).
Recent investigations into language and gender have begun to challenge earlier

descriptive studies that sought to detect predetermined gender differences, as they
did not take into consideration the fundamental role of contextual factors, or the
specific dynamics of conversational interaction (Murphy, 2011; Stubbe, 2013). In
fact, it has been highlighted how local contextual variables may influence the per-
formance of gender identity, also in relation to its salience in a specific communica-
tive situation. For example, Leaper and Robnett (2011) synthesized findings from
29 studies involving 3,502 participants examining gender-specific usage of tentative
language. They reported that the conversational activity influenced participants’
gendered behavior, particularly noting greater differences betweenmale and female
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speakers in task-oriented interactions, with female speakers displaying amore coop-
erative behavior than male speakers. This suggests that certain tasks may activate
more stereotypical gender behaviors. Similarly, Vinciarelli et al. (2015) observed
variations in interactional phenomena such as laughter, overlapping speech, and
silences during cooperative phone tasks. Despite no inherent status differences in-
troduced by the task, male speakers tended to exhibit stereotypically masculine be-
haviors associated with dominance, such as speaking for longer periods and laugh-
ing less in the task-based activity. Furthermore, the gender of the conversational
partner influences interaction dynamics. In mixed-gender dyads, participants’ gen-
der identity becomes more salient, leading to a higher frequency of gender-specific
stereotypical behaviors compared to same-gender interactions (Hogg, 1985; Palo-
mares, 2004; Reid et al., 2003). The topic being discussed might also influence turn-
taking behavior. For instance, Pilkington (1998, cited by Stubbe, 2013) found that,
when gossiping, both men and women adopted a high-involvement style compris-
ing frequent backchannels and cooperative overlaps.
Thus, approaches viewing men and women as possessing two diametrically op-

posed conversational styles, and as being monolithic groups behaving the same,
has been contested; instead, there is a shift towards seeing masculine and feminine
styles as being part of a continuum fromwhich individuals can draw to different ex-
tent based on the identity they wish to perform in a specific context (Coates, 2004;
Stubbe, 2013). Nevertheless, the results obtained from studies operating within
previous frameworks should not be discarded; in fact, it is not their validity that
is at question, as much as their interpretation (Stubbe, 2013). As claimed by, e.g.,
Cameron (1995), Mullany (2010), Murphy (2011) and Stubbe (2013), with the cau-
tion of avoiding too simplified and dichotomous explanations, those early studies
on the different habits of men andwomen in interaction serve as an important start-
ing base for the analysis of turn-taking behaviors as part of gender performance.
Recent developments in gender theory offer a more nuanced understanding of

language variation by addressing individual differences such as class, race, and age,
that can be simultaneously relevant within specific interactional contexts (Labov,
1990; Murphy, 2011). Moreover, research is increasingly acknowledging that gen-
der is not binary and it is including transgender and non-binary speakers, recog-
nizing the diverse ways in which gendered and sexual identities can be performed
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(Kendall et al., 2023). However, the current Section, as well as the subsequent anal-
yses, will focus on female and male speakers, as these are the two self-reported
genders of the subjects in the datasets that are used in this work.
Empirical evidence from sociophonetics underscores the distinction between bi-

ological sex and gender as an identity and social trait. In fact, male and female
speakers exhibit anatomical differences that are relatively constant across popula-
tions, and influence specific acoustic speech values. For instance, since men’s vo-
cal folds are generally longer and thicker than women’s, they tend to vibrate more
slowly and thus produce lower F0 values, i.e., a lower perceived pitch (Fant, 1966;
Simpson, 2009; Titze, 1989). Voice quality also seems to be affected by the thickness
of the vocal folds. In female voices, thinner vocal folds may result in incomplete
closure, potentially contributing to the more frequent breathy phonation observed
in female speakers (Simpson, 2009; Titze, 1989). Moreover, the higher formant val-
ues observed for female speakers can be partly attributed to the differences in vocal
tract length between men and women (Fant, 1966; Weirich and Simpson, 2018).
However, sociophonetic cross-linguistic and cross-cultural comparisons reveal

that these differences in speech values between men and women vary across lan-
guages and cultures. This indicate that speakers can adjust their speech to con-
vey femininity or masculinity, or traits considered more feminine or masculine
within their language or social group. Such adjustments are part of the perfor-
mance of social roles in specific interactional contexts, indicating that the varia-
tion of acoustic features in speech is partly learned, and influenced by sociocultural
factors (Simpson, 2009; Weirich and Simpson, 2018). For example, Weirich et al.
(2019) and Weirich and Simpson (2023) investigated gender performance through
phonetic detail in German and Swedish. Their investigations involved collecting
phonetic data, such as F0mean values and vowel space size, alongside gender iden-
tity data obtained through self-reported femininity scores by their subjects. These
scores were derived from the GEPAQ_F+ questionnaire, which assesses positive
personality traits traditionally associated with femininity, such as kindness, sensi-
tivity, friendliness, and empathy. Weirich et al. (2019) noted a smaller difference
in acoustic measurements between male and female speakers in Swedish, corre-
lating with relatively similar gender identity scores among participants. Weirich
and Simpson (2023) further observed a trend towards reduced gender-specificity
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in Swedish, with female speakers within the population adopting characteristics
more aligned with male values over time, e.g., lower F0. This shift was mirrored in
lower femininity scores obtained from the questionnaire, which closely resembled
the attributes self-identified by male participants. In contrast, the distinction be-
tween male and female speakers’ F0 values and scores remained more pronounced
in Germany, suggesting a stronger adherence to traditional gender norms in pho-
netic variation in speech and self-identification. Working on different varieties of
German, Weirich and Zahner-Ritter (2023) found that speakers from Eastern Ger-
many exhibited a tendency to express femininity through vowel space, unlike their
subjects from Western Germany. The authors suggest that this difference could be
linked to the perception of gender roles beingmore egalitarian in the Eastern region,
thus favoring the performance of female identity through acoustic variations.
The difference of F0 values between genders in German was tested in both pro-

duction and perception by Funk and Simpson (2023) in the speech of first-grade
schoolchildren. They report that F0 values play a fundamental role in influencing
the perceptual judgments regarding speaker’s gender by adolescent and adult Ger-
man listeners of the children’s voices they heard. In particular, speakers with higher
F0 tend to receive higher ratings for femininity. This suggests that, even without an
anatomical basis in the prepubertal larynx or vocal tract, girls likely learn to adapt
to the higher-pitched voices associated with women, while boys adopt the lower-
pitched voices associated with men (Funk and Simpson, 2023). These results are in
line with a previous study carried out by Ferrand and Bloom (1996) on American
English schoolchildren. The authors find that the average F0 of boys decreased at
7-8 years of age, together with maximum F0, F0 range, and in the frequency of rises
and falls, adopting the features of the adult malemodel; on the other hand, the F0 of
girls of the same age did not display a similar decrease. With their results, Ferrand
and Bloom (1996) highlight the ages between 7-10 years as a fundamental period
for the acquisition of gender-specific pitch characteristics.
Further acoustic features have been targeted in the literature on gender-specific

patterns of variation in speech, such as speech rate and intensity. For instance,
Simpson (1998) reports that female German speakers generally produce vowels
with longer durations compared to males. This was also observed in Swedish by
Ericsdotter and Ericsson (2001), who found that female speakers generally exhib-
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ited longer vowel durations compared to males, and that, in the same monosyllabic
words, they also displayed larger differences in terms of duration between stressed
and unstressed vowels. The results obtained on speech rate are not always con-
sistent, sometimes finding faster rates in male and other times in female speakers
(Hardy et al., 2020), while intensity is reported to be higher, aswell asmore variable,
for male in conversational contexts (Gelfer and Young, 1997; Hardy et al., 2020).
In spite of these reported gender-specific differences of individual acoustic fea-

tures in speech, little is known about their potential gender-specific variation as
turn-taking cues in the context of TRPs. In fact, no study addresses specifically
the turn-taking related variations of F0, intensity, duration and voice quality be-
tween male and female speakers. However, a few studies, despite focusing on dif-
ferent research questions or settings not involving interactions, indicate potential
gender-specific patterns in the variation of acoustic turn-taking cues. Investigating
the prosodic cues preceding speaker changes and turn-holds employed by Chinese
learners of English as a Foreign Language, Wei and Lee (2019) mention that gen-
der differences emerged from their results. In particular, they notice that, in the
use of F0, intensity and speech rate, female learners appear to perform better in
marking their conversational intentions. Another study indicating potential pho-
netic variation for interactional purposes was conducted byWhiteside (1995, 1996).
It demonstrates that male and female speakers of British English in a reading task
exhibit distinct tendencies in marking syntactic boundaries through prosodic pat-
terns. Specifically, she observes that women tend to usemore frequent silent pauses
and exhibit final lengthening approaching boundaries, whereas men employ more
frequent F0 shifts and tend to avoid pausing. The author hypothesizes that males’
strategies for marking boundaries in a conversational setting would make it harder
for the interlocutor to intervene and take up the next turn (Whiteside, 1995). While
these studies point in the direction of possible gender-specific preferences in the
acousticmarking of potential boundaries, investigations testing the influence of gen-
der on the variation of turn-taking cues in detail are currently lacking. This thesis
takes a first step towards investigating turn-taking cues from a sociophonetic per-
spective by quantifying the influence of the gender of the speaker and the gender
of the listener on the acoustic configuration in the speech preceding turn transitions
and backchannels.
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Chapter 5

Studies and hypotheses

This dissertation comprises a series of analyses focused on turn-taking dynamics in
face-to-face dialogues between German adult interlocutors. Swedish dialogues are
analyzed as well, in order to carry out a cross-linguistic comparison. The studies
that will be presented in the following chapters had the aims of exploring with a
quantitative approach the influence of various aspects related to the social identities
of the speakers and to contextual factors related to the communicative situations
that, based on the previous literature, might influence the dynamics of interactions.
However, the effect of these factors tend to be either marginally reported in studies
focused on specific turn-taking aspects (e.g., gender and the acoustic organization
of turn-taking), or to be addressed only in isolation rather than in interaction with
further relevant variables (e.g., modality, gender and cross-linguistic variation of
turn-taking dynamics).
Specifically, the studies that will be reported in the following chapters will take

into account the effect of the gender of the interlocutors, the modality of the re-
sponse and the native language (L1) of the subjects, as well as the interactions of
the variables, on specific aspects of the turn-taking mechanism. The analyses will
explore in detail the variation and the interaction of the linguistic and acoustic turn-
taking cues employed to manage the floor by both speakers and listeners in con-
versation, as well as the frequency and the distribution of turn-taking structures
(speaker change, turn keep and multimdodal backchannels), both within the same
language and cross-linguistically. Firstly, the influence of the variables of gender,
modality and L1 on turn-taking dynamics will each be tested separately in three
exploratory studies. Then, their various interaction will be analysed in two final
in-depth analyses.
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The central thesis of this work is that, despite all relying on the same system of
turn-taking norms, real-life informal interaction often will not display a full adher-
ence to such norms. Simultaneous speech, gaps and overlaps, as well as smooth
transitions between speakership and listenership are observed as the result of the
social background, the setting and the context of the conversation. This means that
variables such as the gender of the speaker, that of the listener, and the modalities
available to the interlocutors, in interaction with each other, have a fundamental
role in shaping the turn-taking dynamics of the specific interaction. Thus, the de-
viations from a shared turn-taking system are social and contextual, and, as such,
they are also language-specific, influenced by the diverse backgrounds of values
and conversational preferences inherent to each language.
In particular, the analyses aim to address the following Research Questions

(RQs):

• RQ1: Are the turn-taking-related variations of acoustic features and turn-
taking dynamics influenced by the gender of the speaker and the gender of
the listener in conversation?

• RQ2: How does the availability of multiple modalities (i.e., the visual and
the vocal modalities) in the interaction affect the timing of backchannels in
relation to the offset of speech by the current speaker and to the acoustic con-
figuration of the current utterance?

• RQ3: Do the same patterns of variation occur across (typologically related)
languages, or do social factors and the availability of multiple modalities in-
fluence conversation in language-specific ways, connected to the language-
specific conversational habits, preferences, and values?

The first study (Chapter 6) reports the results of an analysis investigating the
variation of acoustic turn-taking cues (F0, intensity and segmental duration) at dif-
ferent test time-points in the speech approaching TRPs (addressed in that specific
analysis as Potential Transition Locations – PTLs – in order to underline the variable
time window considered) followed by speaker changes and turn keeps. In parallel,
the influence of the gender of the interlocutors on the variation of each value at the
different time-points is tested through linear mixed-effect models. Given their doc-
umented acoustic differences in speech, as well as their possible specific preferences
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in the attitude towards managing the conversational floor and turn-taking habits,
the hypothesis at the base of this first study is the following:

Hypothesis 1 (H1): Speakers of German use different patterns of acous-
tic turn-taking variation to mark their conversational intentions in the
speech approaching TRPs followed by speaker changes and turn-keeps
influenced by their gender and the gender of their interlocutor.

The second study (Chapter 7) explores the frequency and the distribution ofmul-
timodal feedbackwithin German face-to-face dialogues. Specifically, the study con-
siders both verbal and non-verbal backchannels in the vocal modality, head move-
ments in the visual modality, and combinations of vocal feedback and head move-
ments. The distribution of backchannels is observed in relation to the speech pro-
duced by the current listener, thus feedback can occur either in overlap with it, after
a silent gap, or smoothly at the offset of speech, without any audible silent gap or
speech overlap. Different types of head movements are considered, and their tem-
poral relation with the vocal component of multimodal listener responses will be
explored as well. Specifically, the study is aimed at testing the following hypothe-
sis:

Hypothesis 2 (H2): Listeners in conversation are sensitive to the place-
ment of backchannels within the speaking turn and, when multiple
modalities are available, they tend to rely on multimodal alternation to
provide feedback that is the least interrupting as possible for the speech
by the current speaker.

In the third study (Chapter 8), the analysis explores the extent of cross-linguistic
variation in the use of turn-taking cues by comparing German dialogues with
Swedish ones. The focus will be specifically on testing the variation of F0 values
at different temporal locations towards TRPs (addressed in that specific analysis as
Potential Turn Boundaries – PTBs – in line with the terminology adopted by Feindt
et al., 2021). Given the varied results reported in the literature about the acoustic
cues that are relevant for turn-taking in the two languages, as well as their differ-
ent prosodic phonologies, the analysis investigate the variation of F0 towards turn
ends, and explores to what extent it can be used to express individual patterns of
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sociophonetic variation. The specific hypothesis that will be tested in this study is
the following:

Hypothesis 3 (H3): German and Swedish speakers exhibit distinct pat-
terns of variation in F0 as a turn-taking cue in the speech preceding
TRPs, with German speakers displaying greater flexibility in marking
conversational intentions and employing F0 for social dynamics, while
the use of F0 at turn boundaries is expected to be more constrained for
Swedish speakers.

The fourth and fifth studies include analyses that observe the effect of more fac-
tors together, in order to get a more comprehensive and multifaceted view of the
interaction. Specifically, the fourth study (Chapter 9) focuses on the timing and
on the acoustic configuration of speech preceding the occurrence of multimodal
backchannels in German dialogues. The study will test whether male and female
listeners producing feedback do so after different acoustic cues in same-gender and
in mixed-gender dyads. Since previous literature described gender-specific prefer-
ence in the use of supportive overlaps and feedback distribution, the analysis aims
at testing empirically whether, based on their placements in specific acoustic loca-
tions within the turn, male and female listeners display distinct preferences for the
production of backchannels within the current stream of talk. The interaction with
modality is also considered, to observe whether male and female listeners produce
gestural, verbal or multimodal backchannels at different moments during the cur-
rent turn. Besides these contextual variables, the study also aims at addressing a
research gap on the acoustic configurations of the speech preceding different types
of backchannels. In particular, the structure of the quantitative analysis has the
objective of investigating the relative contribution of different acoustic turn-taking
cues for the (male or female) listener’s local decision to place a specific backchannel
at a given location during the current turn.

Hypothesis 4 (H4): The distribution and the placement by the listener of
multimodal backchannels within the current speaking turn in German
dialogues display gender-specific patterns of variation, also based on the
gender of the current speaker and the modality of the feedback.
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The last study (Chapter 10) takes into account the distribution and temporal
dynamics of the different sequential structures (speaker change, turn keep and
backchannels occurring in different modalities). Here, the effect of the gender of
the speakers is observed both in interaction with that of the interlocutor, and from
a cross-linguistic perspective. In this study, face-to-face dialogues in German will
be compared to face-to-face dialogues in Swedish, in order to observe the influ-
ence of the specific language of the interaction on turn-taking dynamics. The cross-
linguistic observation of the effect of gender on turn-taking dynamics will provide
further insight into the extent to which gender performance influences conversa-
tional behavior in German compared to Swedish. Given the previous differences
observed between these two specific languages, the hypothesis that will be tested
in the analysis is the following:

Hypothesis 5 (H5): The distribution and the timing of speaker changes,
turn keeps andmultimodal backchannels display language-specific pat-
terns in German and Swedish; the gender-specific turn-taking behav-
ior displayed by male and female speakers in same-gender and mixed-
gender dyads display language-specific dynamics as well.

The final chapters of the work (Chapter 11 through 13) provide a summary of
the studies and their main findings, and the above outlined hypotheses will be dis-
cussed in light of the results obtained. Limitations to the findings and potential
further development of the research will also be addressed.
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Chapter 6

Gender-specific turn-taking cues in

German

The current chapter was published as: Rossi, M. (2022). Gender influence on pho-
netic turn-taking cues at potential transition locations in German. In R. Orrico & L.
Schettino (Eds.), The position of the speaker in interaction: Attitudes, intentions, and emo-

tions in verbal communication (pp. 127–147, Vol. 9). Officinaventuno: Milan. https:
//doi.org/10.17469/O2109AISV000007
This is a pre-print version.

The full summaries of the statisticalmodels in the analysis are reported inAppendix
1 (p. i).

6.1 Introduction

Conversational interactions are a fundamental part of human social behavior. On a
daily basis, individuals are involved in face to face or mediated conversations, pro-
ducing about 1200 talk spurts amounting to around 2 to 3 hours of speech(Levinson
and Torreira, 2015; Mehl et al., 2007). It is clear from even themost casual exchanges
that people in conversation do not speak at random: in general, it can be expected
that there will be one person talking at a time and that the interlocutor(s) will wait
for them to finish speaking to launch their turn, usually trying to keep silent gaps
and speech overlaps reduced to a minimum (Sacks et al., 1974).
In order to achieve a smooth exchange of turns, speakers seem to be able to predict

the approach of a potential transition location (PTL from now on), i.e., a point in the
current speakers’ turn when speaker change becomes a possibility (Schiffrin, 1987;
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Transition Relevance Places, Sacks et al., 1974; Potential Turn Boundaries, Zellers,
2017), which allows them to start planning their next conversational move. This can
either be to take up the next turn, to remain silent and let the speaker continue, or to
produce a non-interrupting backchannel to signal attention. In fact, interlocutors do
not wait for the current speaker to finish with their turn before deciding what to do
next; they start encoding their following turn while the current one is still ongoing
(Levinson and Torreira, 2015), so that they are able to respond appropriately at the
appropriate time. Evidence in favor of early planning within the current turn is
given by the discrepancy between the language production system’s latencies for
the encoding of a single word and of a simple short clause, which are respectively
of around 600 milliseconds (ms) (Indefrey, 2011; Indefrey and Levelt, 2004; Schnur
et al., 2006) and 1500 ms (Griffin and Bock, 2000), and the average duration of a
silent gap in between turns across several languages, which amounts to around 200
ms (Heldner and Edlund, 2010; Stivers et al., 2009). Predictions about the approach
of a PTL and about what will come after it are made by interlocutors on the basis of
turn-taking cues in the current speaker’s turn.
Previous studies have identified several communicative means that are used by

speakers to signal their conversational intentions for the next turn: gestural (Edlund
and Beskow, 2007, 2009; Hadar et al., 1984; Mondada, 2007; Paggio and Navarretta,
2011; Zellers et al., 2019), linguistic (Ford et al., 1996; Levinson, 2013; Levinson and
Torreira, 2015; Local and Walker, 2012) and phonetic (Gravano and Hirschberg,
2009b, 2011; Hjalmarsson, 2011; Local et al., 1986). Among the phonetic cues, the
variation of F0, intensity and segmental duration have been found to significantly
contribute to the turn-taking mechanism in several languages (e.g., Brusco et al.,
2020; Gravano and Hirschberg, 2009b, 2011; Ishimoto et al., 2017; Zellers, 2017),
including German (Dombrowski and Niebuhr, 2005; Kohler, 1983; Niebuhr et al.,
2013; Peters, 2006; Selting, 1996). In particular, PTLs followed by a speaker change
tend to be marked by either a rising or falling intonation and by a decrease in in-
tensity, while turn holds are preceded by level F0 contours and higher intensity
profiles.
Backchannels also seem to be preceded by determinate sets of prosodic cues,

such as regions of low pitch and some cases of up-talk in English and Japanese
spontaneous conversations (Ward and Tsukahara, 2000), and final rising intonation
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(Skantze and Schlangen, 2009), together with higher intensity values (Gravano and
Hirschberg, 2009a) in task-oriented interactions in Swedish and in English. Mixed
patterns of variation towards PTLs are found for segmental duration. While some
studies give evidence for pre-boundary lengthening before turn yields (e.g., Local
et al., 1986, for British English; Gravano and Hirschberg, 2009b, 2011, for American
English; Niebuhr et al., 2013 for German), others find increased segmental duration
before turn holds and faster speech rate before speaker changes (e.g., Brusco et al.,
2020; Koiso et al., 1998; Zellers, 2017).

6.2 Gender variation in conversational behavior

Sociolinguistic research on verbal interactions has revealed the existence of social
variation in the way turn-taking takes place: in particular, the interlocutors’ gen-
ders appear to have a strong role in conversational behavior. Tannen (1994, 1998)
proposed that, as a result of their different social and cultural background, men
and women tend to use and interpret linguistic strategies such as interruptions, tac-
iturnity and indirectness in contrasting ways. For instance, all-female talk has been
observed to be often characterized by a collaborative floorwith co-constructed utter-
ances (Edelsky, 1993), cooperative overlaps and frequent minimal responses (Menz
and Al-Roubaie, 2008; Stubbe, 2013), while men interacting with each other tend to
stick to the one speaker-at-a-time model, with either long uninterrupted turns or
short rapid ones, where overlaps are rare and perceived as deviant (Coates, 2004).
Thus, while in some contexts conversational strategies like interruptions might be
used to show support and achieve cooperation, in others they can also be employed
to reinforce asymmetry and establish dominance over the other speaker. Asymmet-
rical interactional patterns have been often observed inmixed gender conversations,
with one speaker saying too much or too little, interrupting the other or virtually
withdrawing from the conversation (e.g., Coates, 2004; Waara and Shaw, 2006; Zim-
mermann and West, 1975). The configuration of same-gender and mixed-gender
interactions, however, does not always follow these exact patterns: results from dif-
ferent studies give oftentimes seemingly inconsistent results, since the influence of
speakers’ genders on their turn-taking behavior seems to be mediated by other so-
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cial and contextual factors, such as the conversational goal and interactional setting,
institutionalized roles and gender identity salience (Plug et al., 2021).
The majority of the scientific literature on gender variation in turn-taking has

strongly focused on pragmatics, addressing, for example, talkativeness, the use of
tentative language, and interruptions. It is not clear, however, if the similarities and
the differences between genders also extend to the use they make of turn-taking
cues, such as phonetic ones, to signal to the interlocutor their conversational inten-
tions of offering the next turn or continuing to speak. We are aware of the overall dif-
ferences in F0, intensity and segmental duration inmen’s andwomen’s speech (e.g.,
women tend to have a higher mean F0 than men [Weirich and Simpson, 2018], men
have higher conversational intensity levels than women [Gelfer and Young, 1997]
and slightly lower durational values as well [Pépiot, 2014]). However, the possible
influence of gender on the phonetic variation of these features as turn-taking cues
has, to the best of the author’s knowledge, never been empirically investigated in
any language. Thus, the analysis presented in the current paper aims at proposing
a first sociophonetic exploration of turn-taking by testing if, and how, social vari-
ables such as the gender of both interlocutors in a dialogue might have an effect on
the acoustic cues that speakers use to signal their intentions for the next conversa-
tional turn.

6.3 Methods

In order to offermore insight into the variation of phonetic turn-taking cues in spon-
taneous interactions in German and to investigate the possible influence of gender
on such variation, a dataset composed of two-party conversations between German
native speakers, balanced for the gender of the interlocutors, was annotated, and
values for F0, intensity and segmental duration were extracted at different test lo-
cations approaching a PTL.

6.3.1 Dataset

The two-party conversations analyzed for this study are part of the German sub-
corpus of the DUEL Multi-lingual Multimodal Dialogue Corpus (Hough et al.,
2016). The DUEL corpus consists of naturalistic, face-to-face conversations based
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off loosely-directed tasks assigned to the participants. The tasks were specifically
designed to provide subjects with a theme to discuss without, at the same time,
being constrained in how to develop their interactions (ibid). In particular, in the
portions d of dialogues analyzed for the present research, the speaker pairs dealt
with either the “Dream Apartment” or the “Film Script” tasks, in which partici-
pants had to imagine and plan out the organization, furniture and decoration of a
hypothetical shared apartment or imagine and describe a movie scene centered on
an embarrassing situation, respectively. The two interlocutors in each dyad were
recorded on separate channels, which allows the phonetic analysis of speech even
when the participants talk in overlapwith each other. For the present study, 6 dyads
have been annotated and analyzed, for a total of 12 different speakers, all German
native speakers and (at the time of the recording) students at theUniversity of Biele-
feld, aged 21-28. The dyads were selected with the aim of having both speakers of
the same gender in conversation with each other, as well as subjects of different
genders interacting with each other. The dyads thus included in the dataset for the
study are 2 male-to-male (MM) conversations, 2 female-to-female (FF) conversa-
tions and 2 mixed-gender (MF) conversations (see Tab. 6.1). The first 5 minutes of
the tasks have been taken into consideration for this analysis.

6.3.2 Annotation

The annotationwas carried out in Praat (Boersma andWeenink, 2023) and it started
with the manual annotation of PTLs (Schiffrin, 1987). As described by Sacks et al.
(1974), such locations in conversations, defined by them as Transition Relevance
Spaces, arise at the end of Turn Constructional Units, when speaker change be-
comes possible, though not mandatory. Following Zellers (2017) classification of
Potential Turn Boundaries, these locations were identified not only after syntacti-
cally complete utterances, but also after syntactically incomplete utterances which
functioned as semantically or pragmatically complete in the local context of the in-
teraction. Such locations were identified in the data using the right boundaries of
the “X-utts” tier provided in the DUEL corpus, which contained the segmentation
and the orthographic transcription of speakers’ utterances within each turn (anno-
tated in the “X-turns” tier).
The guidelines for the segmentation of the utterances given to the annotators of
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the DUEL corpus follow the notion of “slash unit” described byMeteer et al. (1995),
in which an utterance should be comprised by maximally a complete sentence or a
smaller unit, which may not be syntactically complete but is judged as complete in
context by the annotators (Hough et al., 2016). Turns in the “X-turns” tier, instead,
included all continuous stretches of speech by one speaker until the other one takes
up the floor, or up until a silent gap after which either the current speaker continues
talking, or the interlocutor takes up the next turn. By assuming the right bound-
aries of the “X-utts” tier as PTLs, it was possible to include in the analysis instances
considered by the annotators as complete in context, but that were not necessarily
followed by a speaker change or by a silent gap.
Once PTLswere identified, theywere annotated using a set of labels (Feindt et al.,

2021) describing the utterance by the current speaker and what came after it (see
Fig. 6.1):

• Completeness label: indicated the syntactic/semantic completion of the utter-
ance in context (“yes” for complete utterances and “no” for incomplete utter-
ances);

• Sentence Type label: described the form of the utterance (“d” for declaratives,
“q” for questions and “t” for tag questions);

• Sequential Structure label: indicated the conversational action by the current
speaker or by the other participant which followed the PTL, i.e., the other par-
ticipant took up the next full turn (speaker changes, labelled with “c”, also
referred to as turn yields), the current speaker held the floor (keeps, labelled
with “k”, also referred to as turn holds), the other participant produced a
minimal, non-interrupting response (backchannels, labelled with “b”);

• Transition Type label: described the way in which the conversational action
following the PTL took place, i.e. with a silent gap (“g”), with a speech over-
lap (“o”), in a smooth way, without any perceivable silences or speech over-
laps (nogap-no-overlap, “n”); in particular, only those silences longer than
120ms were annotated as gaps, and only those stretches of overlapped speech
longer than 120ms were labelled as overlaps, as it has been shown that gaps
and overlaps shorter than 120ms are not perceived as such by listeners (Held-
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Figure 6.1: Example of the annotation of PTLs in Praat, from one of the dialogues in the
dataset. The first part of the label(s) refers to the completeness in context (“yes” or “no”),
the following letter refers to the sentence type (“d” for declarative, “q” for questions, “t” for
tag questions), the third part of the label refers to the sequential structure that followed (“c”
for speaker change, “k” for keep and “b” for backchannel), and the final letter describes the
transition type (“g” for gaps, “o” for overlaps, “n” for no-gap-no-overlaps).

ner, 2011). Transitions occurring with possible silences or overlaps shorter
than 120ms were considered as no-gap-no-overlaps.

For each utterance, words, syllables and segments were also annotated.
Due to space constraints, the analysis involving transition types (i.e., gaps, over-

lap and smooth transitions) will not be reported, and, for the purposes of this study,
sentence types such as questions and tag questions are momentarily set aside, in an
attempt to limit the sources of prosodic variation. Finally, the exclusion of TRPs
preceding backchannels is due to limitations in the current annotation scheme and
analysis structure. In fact, several factors have been found to influence backchan-
nel’s placement (e.g., the lexical or non-lexical content of the backchannel, or its
modality, cf. Ferré and Renaudier, 2017; Truong et al., 2011), and would thus have
to be considered when targeting their distribution and the cues preceding them.
Since such factors are not present in this annotation scheme, nor they would fit into
the rest of the analysis, the description that would have resulted would have been
biased and ambiguous. Further developments of this research, though, include a
more precise annotation of backchannels, as well as their analysis.
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6.3.3 Data extraction

As a part of a wider research project aimed at investigating the location and the
extension of the transition space in conversation and testing the hypotheses related
to the relevance for turn-taking of time windows against that of phonological cate-
gories (issues that will not be discussed in the current paper), the present analysis
observes the variation of the phonetic parameters using three different time-points
approaching a PTL as reference (Feindt et al., 2021). The phonetic parameters in-
vestigated are F0, intensity and segmental duration, and the three test time-points
approaching a PTL are located at 500 ms before the end of the utterance, at 200 ms
before the end of the utterance, and at the end of the utterance. The phonetic values
were extracted automatically using a Praat script from utterances with a duration of
1 second and up, so that it was possible to extract data from all three test locations
without them being too close to the start of the utterance (Feindt et al., 2021).
F0 readings, extracted using Praat with the settings for semitones (st) above 1Hz,

were then normalized with the individual speaker’s baseline in order to exclude
the influence of physiological factors. Using a sample of F0 datapoints in semi-
tones extracted from 2minutes of clear speech for each subject, the individual base-
line was calculated as 0.75 times the first quartile of the data, following Zellers and
Schweitzer (2017) and Zellers (2021). Intensity was extracted in decibels (dB) and
normalized with the speakers’ mean (Ludusan and Dupoux, 2015). Values for seg-
mental duration were also extracted at three different test intervals approaching the
PTL: the average segmental duration, in milliseconds (ms), was extracted over the
last 500 ms and over the last 200 ms (i.e., from the offset of speech to 500 ms be-
fore that and from the offset to 200 ms before that) and, finally, the duration of the
last segment at the end of the utterance was extracted. This way, it was possible to
observe how average segmental duration varied towards PTLs. No normalization
was carried out at this stage for segmental duration; however, the randomness of
the segments included in the analysis allows us to make general preliminary obser-
vations about the variation of segmental duration approaching PTLs, excluding the
potential influence of the different segment types.
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6.4 Analysis and results

A total of 489 PTLs with the related phonetic values at the three test locations were
extracted. The qualitative and quantitative analysis of the data was carried out in R
(R Core Team, 2022). Linear mixed effects models with the subject as a random fac-
tor were used for the quantitative analysis of the data using the R package lmerTest
(Kuznetsova et al., 2017).
From a first qualitative exploration of the data, differences between the behavior

of the male and female speakers in conversation appear. For instance, the numbers
of speaker changes and keeps in FF conversation were equal: female speakers tend
to yield the turn as much as they hold it (78 changes and 70 keeps); on the contrary,
inMM conversation there is a bigger disproportion between turn holds and speaker
changes, with male speakers keeping the floor for longer, and more frequently than
they are ceding it (44 changes and 92 keeps). Moreover, it was observed that smooth
transitions (i.e. no gap no overlap) occurred more frequently in same-gender con-
versation, thus 26% of the transitions are smooth in MM conversation and 34% in
FF conversations, while only 16% of transitions were smooth in mixed-gender con-
versations (see Tab. 6.1). Silent gaps occur more frequently in MM conversations
than in FF and MF ones, while speech overlaps are observed more frequently in FF
dyads (see Tab. 6.1).

Table 6.1: Transition type (gaps, overlaps, no-gap-no-overlaps) distribution in same-gender
(“MM” for male-to-male, “FF” for female-to-female) and mixed-gender (“FM” for female-
to-male) dyads

Gender Transition Type
Gaps Overlaps No-gap-no-overlaps

MM 61% (97) 13% (20) 26% (41)
FF 39% (64) 28% (46) 34% (56)
MF 56% (93) 27% (45) 16% (27)

The analysis reported below focuses on the pre-final phonetic marking of syn-
tactically/semantically complete utterances in declarative form preceding speaker
change and keep cases, and how the gender of the interlocutors influences that.1
The PTLs thus considered for the following analysis are 239, including 131 fol-
lowed by speaker change cases and 108 by turn holds, constituted by syntacti-
cally/semantically complete utterances in declarative form.
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Figure 6.2: F0 datapoints distribution (in st, above the speaker’s baseline) for speaker
change and keep cases at the three test locations (“Distance”: -500 ms, -200 ms, End), for
female speakers (gender: F) in same (listener: same) andmixed-gender dialogues (listener:
other), and for male speakers (gender: M) in same (listener: same) and mixed-gender dia-
logues (listener: other).

6.4.1 F0 values

The variation of the normalized F0 values towards PTLs revealed significant differ-
ences both between the speaker changes and keeps, and between male and female
interlocutors and the way in which they approach different sequential structures.
Male speakers’ values at the three test locations analyzed (at the end of the utter-
ance, at 200 ms from the boundary and at 500 ms from the end of the utterance) are
closer to their baseline, at around 5 st, while the average values for female speakers
are higher, mostly above 10 st.
Considering both the gender of the speaker and the gender of the interlocutor, in

speaker change cases the values of male speakers are closer to their baseline, both
in MM and MF conversations. In all conditions, the contour created by the three
datapoints tends to be flat, though with a certain degree of variability, with the
exception of male speakers in MF conversations, where the values of F0 at the End
location fall closer to the speakers’ baselines, at 2.5 st, while for female speakers
they tend to remain higher, closer to the previous ones, at 12.5 st (see Fig. 6.2).
Moreover, in both speaker change cases and keep cases (see Fig. 6.2), it appears
that female speakers are always higher than males, but they are even higher when
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in conversation with a male speaker; similarly, male speakers in MM conversation
show low values, but males in conversation with females are even lower.
Table 6.2: Summary of the linear mixed model for F0 in speaker change cases. A significant
three-way interaction is found between the value of the final F0 test location (End), the gen-
der of the speaker and the gender of the interlocutor. The speaker is included as a random
factor in the model. Formula: lmer(F0 ∼ distance ∗ gender ∗ listener + (1 | speaker))

Estimate Std. Error DF t-value Pr(>|t|)

(Intercept) 11.0322 1.6712 9.2173 6.601 <0.0001
-200: Male 2.4714 0.8134 1465.0749 3.038 0.002420
End: Male 4.4082 0.8134 1465.0749 5.420 <0.0001
-200 other 1.9198 0.8134 1465.0749 2.360 0.018391
End: other 4.5724 0.8134 1465.0749 5.621 <0.0001
Male: other -2.2018 4.0219 8.5934 -0.54 0.597998

-200*Male: other -1.5617 1.2932 1465.0749 -1.20 0.227398
End*Male: other -7.1274 1.2932 1465.0749 -5.51 <0.0001

A linear mixed model shows that the value of F0 at the PTL differ significantly
for male speakers inmixed-gender conversations (see Tab. 6.2). A significant three-
way interaction between the distance from the PTL, the gender of the speaker and
the gender of the interlocutor is found for keep cases, too: the height of F0 at the
–200 datapoint differ significantly from the intercept for male speakers in mixed-
gender conversations (see Tab. 6.3). In these interactions, F0 is rising at the end
of the utterances for male speakers, while it is falling for female speakers (see Fig.
6.2).

Table 6.3: Summary of the linear mixedmodel for F0 in turn hold cases. A significant three-
way interaction is found between the value of the penultimate F0 test location (-200), the
gender of the speaker and the gender of the interlocutor. The speaker is included as a ran-
dom factor in the model. Formula: lmer(F0 ∼ distance ∗ gender ∗ listener+ (1 | speaker))

Estimate Std. Error DF t-value Pr(>|t|)

(Intercept) 9.1696 1.2859 7.3667 7.13 0.000148
-200: Male -0.8469 0.4724 2896.9797 -1.79 0.073108
End: Male -1.4471 0.4724 2896.9797 -3.06 0.002209
-200: other -0.3076 0.5112 2896.9797 -0.60 0.547383
End: other -2.3349 0.5112 2896.9797 -4.56 <0.0001
Male: other -2.5707 3.6319 7.3266 -0.70 0.500957

-200*Male: other -3.6392 0.9743 2896.9797 -3.73 0.000191
End*Male: other 1.3532 0.9743 2896.9797 1.389 0.164965

65



Chapter 6 Gender-specific turn-taking cues in German

Figure 6.3: Intensity datapoints distribution (in dB, normalized to the speaker’s mean) for
speaker change and keep cases at the three test locations (“Distance”: -500 ms, -200 ms,
End), for female speakers (gender: F) in same (listener: same) andmixed-gender dialogues
(listener: other), and for male speakers (gender: M) in same (listener: same) and mixed-
gender dialogues (listener: other).

6.4.2 Intensity

For each of the sequential structures analyzed, intensity decreases approaching the
end of the utterance, with the values of the last test location dropping below the
speakers’ means. The decrease is higher for PTLs preceding speaker change cases,
where it appears that speakers lower their voices much more than before keeps. In
speaker change cases, male speakers appear to be louder than females, except at
the end of the turn in MM conversations, where their values drop at –5 db below
their means, while the final values for females in FF conversations are closer to their
means. On the contrary, female speakers talking to a male conversational partner
tend to lower their intensity much more approaching the end of the turn, while
males in conversation with a female partner end their turns with a higher intensity,
closer to their means (see Fig. 6.3).
For keep cases, when the speaker held the floor, intensity decreases less towards

the PTL. In fact, in these cases the intensity values at the last test location fall be-
low the speakers’ means, but they remain closer to it than in speaker change cases.
Considering both the speakers’ and the interlocutors’ gender, however, it is possible
to detect an exception in this trend: intensity values at the end of the utterance for
male speakers in MF dyads decrease well below their mean, more than it does for
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female speakers in MF dyads. For both speaker change cases and keep cases, two
separate linear mixed effects models show a three-way interaction between the gen-
der of the speaker, the gender of the interlocutor and the intensity at the final test
location (see Tab. 6.4 and Tab. 6.5).

Table 6.4: Summary of the linear mixed model for intensity in speaker change cases. A sig-
nificant three-way interaction is found between the value of the final test location, the gender
of the speaker and the gender of the interlocutor. The speaker is included as a random fac-
tor in the model. Formula: lmer(intensity ∼ distance ∗ gender ∗ listener + (1 | speaker))

Estimate Std. Error DF t-value Pr(>|t|)

(Intercept) 10.1865 1.062 9.7709 9.58 <0.0001
-200: Male -3.2728 0.858 3517.058 -3.81 <0.0001
End: Male -6.6951 0.858 3517.058 -7.80 <0.0001
-200: other 0.1572 0.850 3517.058 0.18 0.853326
End: other -6.7422 0.850 3517.058 -7.92 <0.0001
M: other 1.0235 2.576 9.3741 0.37 0.700063

-200*Male: other -1.8130 1.274 3517.058 -1.42 0.154837
End*Male: other 8.8455 1.274 3517.058 6.94 <0.0001

Table 6.5: Summary of the linear mixedmodel for intensity in turn hold cases. A significant
three-way interaction is found between the value of the final test location, the gender of the
speaker and the gender of the interlocutor. The speaker is included as a random factor in
the model. Formula: lmer(intensity ∼ distance ∗ gender ∗ listener + (1 | speaker))

Estimate Std. Error DF t-value Pr(>|t|)

(Intercept) 10.3673 2.121 7.5234 4.88 0.00145
-200: Male -2.6697 0.943 2896.948 -2.83 0.00468
End: Male -7.3551 0.943 2896.948 -7.79 <0.0001
-200: other -2.7057 1.020 2896.948 -2.65 0.00807
End: other -6.9076 1.020 2896.948 -6.76 <0.0001
Male: other -0.4589 5.988 7.4643 -0.07 0.94093

-200*Male: other 3.8497 1.945 2896.948 1.97 0.04790
End*Male: other 8.0387 1.945 2896.948 4.13 <0.0001

6.4.3 Segmental duration

Segmental duration is significantly influenced by the distance from the PTL and the
different sequential structures that follow the PTL. Duration increases over the three
test locations up until the end of the utterance for PTLs preceding speaker change
cases. Average final segmental duration is higher also for turn holds, but it remains
closer to the average of the previous test location (-200). This indicates that speakers
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Figure 6.4: Average segmental duration in ms for speaker change and keep cases over the
three test locations (“Distance”: -500 ms, -200 ms, End), for female speakers (gender: F) in
same (listener: same) and mixed-gender dialogues (listener: other), and for male speakers
(gender: M) in same (listener: same) and mixed-gender dialogues (listener: other).

do slow down their speech when approaching a PTL before a keep, but not as much
as they do before a speaker change (see Fig. 6.4).
For speaker change cases, final segmental duration increases to a higher degree

for male speakers in MM conversations than for female speakers in FF conversa-
tions. In MF dyads, on the contrary, duration at the final test location increases for
female speakers, while its average remains closer to the previous locations for male
speakers (see Fig. 6.4). A linear mixed effects model shows a three-way interaction
between the gender of the speaker, the gender of the interlocutor and the duration
values at the final test location (Tab. 6.6).
In keep cases, as already mentioned, final duration does not increase as much

as in speaker change instances. However, this does not seem to be true for male
speakers in MF dialogues. In fact, they seem to reach the potential turn end with
an increased segmental duration also before turn holds (see Fig. 6.4). Even if it is
possible to detect qualitative differences, in this case, they did not reach statistical
significance.

6.4.4 Summary of the results

The phonetic cues preceding speaker changes and those preceding keep cases show
different patterns of variation. Intensity tends to decrease towards the end of the
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Table 6.6: Summary of the linear mixed model for segmental duration in speaker change
cases. A significant three-way interaction is found between the value of the final test loca-
tion, the gender of the speaker and the gender of the interlocutor. The speaker is included as
a random factor in the model. Formula: lmer(duration ∼ distance ∗ gender ∗ listener+(1 |
speaker))

Estimate Std. Error DF t-value Pr(>|t|)

(Intercept) 0.077 0.00645 9.551 11.974 <0.0001
-200:Male 0.015 0.00513 3517 2.881 0.0039
End:Male 0.047 0.00513 3517 9.235 <0.0001
-200:other 0.00418 0.00509 3517 0.822 0.4112
End:other 0.0302 0.00509 3517 5.932 <0.0001
Male:other -0.0156 0.0156 9.173 -1.003 0.3417

-200Male:other -0.0197 0.00762 3517 -2.594 0.0095
EndMale:other -0.058 0.00762 3517 -7.609 <0.0001

utterance, but to a lesser extent when the current speaker wants to continue talk-
ing. Segmental duration increases towards the end, but to a lesser extent, again,
when the current speaker has the intention of continuing. F0 values show a high
degree of variation, so it is harder to get a clear pattern of variation related to the
turn-taking structure. As for the sociophonetic variation of turn-taking cues, there
are significant differences in the way male and female speakers in same-gender
and mixed-gender conversations mark the test locations for both keep and speaker
change cases. In particular, the results obtained using linear mixed models, indi-
cate that, in speaker changes, the interaction between the gender of the speaker, the
gender of the interlocutor and the final datapoint, i.e., the end of the utterance, was
significant for F0 values (β : -7.1274; t value: -5.511; p < .0001) for intensity (β :
8.8455; t value: 6.942; p < .0001) and segmental duration (β : -0.05805; t value: -
7.609; p < .0001). For segmental duration, the interaction of the speaker’s and the
interlocutor’s genders with the “-200” location was significant as well (β : -0.01979;
t value: -2.594; p < .01). For keep cases, the variation of F0 values is influenced by
the interaction of the gender of the interlocutors and the “-200” location (β : 1.3532;
t value: 1.389; p < .0001), and, for intensity, by the gender of the interlocutors and
the “-200” (β : 3.8497; t value: 1.979; p < .05) and “End” (β : 8.0387; t value: 4.133;
p < .0001) locations.
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6.5 Discussion

The results related to the phonetic variation of turn-taking cues in this dataset show
patterns that had already been observed in previous research, i.e., speakers tend to
maintain their intensity higher (Gravano and Hirschberg, 2009b, 2011) and their
speech rate faster (Local et al., 1986; Niebuhr et al., 2013) in order to hold the floor.
This configuration of the phonetic turn-taking cues approaching PTLs is in linewith
the idea that speakers might put more effort into marking turn holds than into sig-
naling turn-yielding intentions because speaker change might be “a kind of default
option” (Zellers, 2017: 13) in spontaneous conversation. This might be especially
relevantwhen the speaker’s utterance is syntactically/semantically complete, aswas
the case for the utterances considered in this study. In fact, in the presence of syn-
tactic/semantic completion, it might bemore likely that the interlocutorwill assume
that the current speaker has finished with their turn, so a more prominent phonetic
marking is needed. Patterns for F0 variation related to turn-taking are less clear.
In fact, no recurrent or systematic patterns emerged from the qualitative analysis
of the data. This observation is in line with the results obtained by Feindt et al.
(2021) who suggest that, since F0 movements in German are not restricted by any
phonological function, as it is the case for other languages, e.g., Swedish, speakers
in conversation tend to use F0 more freely towards turn ends and make use of their
entire F0 range. Moreover, the fact that only syntactically/ semantically complete
utterances were taken into consideration for the present study gives a further ex-
planation to the high degree of variation obtained from this data sample: in fact, it
has been observed that when the upcoming completion of an utterances is signaled
by syntactic, semantic or pragmatic means, F0 patterns are less restricted for turn-
taking function, and speakers tend to show a higher degree of variability towards
the end of their turn (Feindt et al., 2021; Rossi et al., 2022a; Selting, 1996).
As for gender variation, a few differences were observed in the phonetic patterns

of the parameters analyzed, which were seemingly influenced not only by the gen-
der of the speaker, but also by the gender of the interlocutor. First of all, the data-
points extracted for F0 (in semitones and normalized with the speakers’ baseline to
exclude the influence of physiological factors) were always higher for female speak-
ers and closer to the baseline formale speakers, a result consistentwith other studies
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on German and other languages (Andreeva et al., 2017; Pépiot and Arnold, 2021;
Pépiot, 2014; Weirich et al., 2019). The difference in F0 height was particularly strik-
ing in MF conversations, where F0 was closer to the baseline for male speakers than
in MM conversations, while for female subjects it was higher in MF than in FF con-
versations. Moreover, more rises and falls in F0 were observed for male speakers
than for female speakers and, in a few occasions, F0 even showed a more consistent
patterning for them, as for example in the keep cases in MF dyads (see Fig. 6.2).
Variation related to turn-taking for intensity and segmental duration, instead,

seemed to be employed more consistently by female speakers in both FF and MF
conversations, and bymale speakers inMF conversations. Interestingly, in fact, male
speakers in MF dyads seemed to use these values to a smaller extent to signal their
conversational intentions, e.g., they tend to not lower their final intensity as much
as it happens in other conditions (e.g., in MM dyads), as well as do not vary their
speech rate in the direction it would be expected, or as much as their female con-
versational partners. On the contrary, male speakers make use of these cues in line
with the expectations in MM dyads and, in these cases, their variation related to
turn-taking is much more striking than it is for female speakers in FF dyads. Thus,
in general, it appears from these observations that female speakers make more use
of duration and intensity as turn-taking cues, while it is possible that male speakers
may vary more with F0 towards turn ends to signal their intentions. This observa-
tion would be in line with the results obtained byWhiteside (1995, 1996) for British
English. She finds that, in a reading task, women mark syntactic boundaries by
pausing and using phrase-final lengthening, while male subjects rely more on F0
shifts and pause less frequently, which, in a conversational setting, would make it
harder for the interlocutor to take up the next turn (Whiteside, 1995). Moreover,
their more consistent use of duration and intensity in MF dialogues may suggest
that female speakers in this data sample are doing more work in terms of signaling
their conversational intentions than male speakers do. However, similar patterns of
variation, even more accentuated, are observed for male speakers in MM conversa-
tions. So, in general, it appears that all subjects put more effort in terms of signaling
their intentions to either cede or hold the floor when the other interlocutor was a
male.
As previously mentioned (see Section 6.2), the interactional setting should be
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taken into consideration when discussing gender influence on conversational be-
havior. Previous studies on talkativeness and assertiveness and their relation to
gender identity reported that, in mixed-gender dyads, gender identity was salient
for the participants, since the effects of controlled factors were significantly bigger
than in same-gender ones (Hannah andMurachver, 2007; Leaper and Ayres, 2007).
Applying this to our results may suggest that female speakers in mixed conversa-
tions, where gender might have been more salient, tended to take up a more co-
operative and facilitating role (Holmes, 1995), focused on keeping the flow of the
conversations as smooth as possible by making their turn-taking intentions clear.
However, the structure of the exchanges of same-gender dyads suggest some in-
fluence of the gender of the two interlocutors, too. For example, a greater number
of overlaps were found in female-to-female speech, while a lower number of turn
yielding cases accompanied by a higher number of holds was observed for male-
to-male dyads, which is similar to the descriptions of same-sex conversations pro-
vided by the literature (see Section 6.2). In fact, it has also been indicated how also
experimental activities seem to interact differently with gender, with task-oriented
dialoguesmaking interlocutors’ gendersmore relevant than non-structured conver-
sations (Leaper and Ayres, 2007; Leaper and Robnett, 2011).
Finally, in this context, the result of male speakers doing more signaling work

than female speakers in MM conversation is interesting and unexpected. A possi-
ble explanation could be that the goal of the conversation, i.e., discuss with each
other to complete a cooperative task, was salient and thus the interlocutors might
have focused on that, and tried to cooperate as much as possible with each other by
facilitating turn-taking and putting more effort into signaling their conversational
intentions.

6.6 Conclusions and outlook

From this first exploration of the influence of gender on the variation of turn-taking
cues, it appears that male and female speakers in this data sample share both com-
monalities and differences. All the speakers display the characteristics of potential
turn ends already investigated for German, with certain patterns of variation of F0,
intensity and segmental duration before turn holds and speaker changes. A few

72



6.6 Conclusions and outlook

differences were observed, however, in the degrees of variation of such cues, es-
pecially when the gender of the interlocutor was taken into consideration as well.
Even if quantitatively significant, it must be kept in mind that these results concern
a relatively small set of data and speaker sample. Moreover, since it seems that no
previous study has tested how social and individual variables influence the varia-
tion of phonetic turn-taking cues, it is not possible to generalize or make broader
claims on the issue.
However, these results provide some preliminary evidence for a possible influ-

ence of gender on the way male and female speakers mark PTLs in spontaneous
interactions in German. Thus, it can be amatter worth of being investigated further,
since it might give us somemore insight into what contributes to produce the differ-
ent structures that same-gender andmixed interactions sometimes seem to assume.
Further developments of this research will focus on a larger set of data and will in-
clude more phonetic parameters in the analysis, such as voice quality and segmen-
tal reduction measures, in order to observe their variation towards PTLs in German
and to test the influence of the interlocutors’ genders on their use. Then, a better
tailored annotation and analysis will focus on backchannels, both vocal and gestu-
ral (in the form of head movements) and on the phonetic marking of the speech
preceding them. In line with the current one, the investigation of backchannels in
German will deal with their form, their distribution in the conversation, and the ex-
tent to which the gender of both interlocutors might have an effect on backchannel
production and the phonetic cues preceding it.
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Multimodal backchannels in German

The current chapterwas published as: Rossi,M., Schröer,M., Ludusan, B., &Zellers,
M. (2023). A multimodal account of listener feedback in face-to-face interactions.
Proceedings of the International Congress of Phonetic Sciences (ICPhS 2023), 4121–4125.

This is a pre-print version.

The full summaries of the statisticalmodels in the analysis are reported inAppendix
2 (p. ix).

7.1 Introduction

In conversation, listeners tend to provide feedback to their conversational partner,
i.e., they signal their active attention or react to what is being said, without inter-
rupting the speaker’s stream of talk (Duncan, 1974; Kjellmer, 2009; Truong et al.,
2011; Yngve, 1970). In face-to-face interactions, listener feedback phenomena, also
called “backchannels” (Yngve, 1970) or “listener responses” (Maynard, 1990), are
observed in both the vocal and the visual modalities, i.e., through verbal and non-
verbal vocalizations, and through gestures.
Verbal feedback is constituted by lexical items or phrases with a very short con-

stituent size (Müller, 1996). In German, typical lexical feedback expressions are,
e.g., “ja” “genau” “okay” “eben” “achso” (Knudsen et al., 2020). Moreover, non-
lexical vocalizations involving nasals, such as “mmm” or “mhm”, are often also
candidates for backchannels, in German as well as cross-linguistically (Liesenfeld
and Dingemanse, 2022). Laughter is another non-verbal vocalization employed for
backchanneling purposes, which often occurs in spontaneous interactions (Trou-
vain and Truong, 2012). It has several functions in conversation, including linguis-
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tic ones (e.g., for discourse organization Ludusan and Schuppler, 2022). Previous
work has shown that laughter is used as a feedback signal across languages, with
the proportion of laughter out of the total backchannels varying between a few per-
centage points and almost a quarter of all backchannels (Cutrone, 2014; Krepsz et
al., 2022; Pammi and Schröder, 2009).
Finally, headmovements, such as head nods, are another feedback type occurring

in face-to-face conversations (McClave, 2000; Yngve, 1970). Being communicated
via the visual channel, headmovements are even less disruptive than vocal feedback
and can potentially occur more often and in more locations then vocal ones without
being judged inappropriate (Ferré and Renaudier, 2017). They can occur on their
own, but are very often observed in co-occurrence with both verbal and non-verbal
feedback expressions, or in their vicinity, often preceding vocalizations (Dittmann
and Llewellyn, 1968; Maynard, 1990).
Previous experimental research on listener responses in conversation has focused

mostly on the identification and description of feedback inviting cues (e.g., Gravano
andHirschberg, 2011; Ward and Tsukahara, 2000), while less attention has been put
on the phonetic features of feedback items and how they vary depending on their
type and their placement in the ongoing talk (Krepsz et al., 2022). In particular,
while there is a growing body of research targeting multimodal backchannels (e.g.,
Ferré and Renaudier, 2017; Truong et al., 2011), non-verbal vocalizations tend not
to be included in the investigations, so that not much is known about how and to
what extent they differ from each other and from other types of feedback.

7.2 Methods

7.2.1 Dataset

We investigated face-to-face dialogues between German native speakers using au-
dio and video files taken from the German subset of the multimodal DUEL corpus
(Hough et al., 2016). We analyzed 12 dyads involving 24 different speakers for a to-
tal of 2 hours and 15minutes of dialogue. The recording setup for the DUEL corpus
consisted of lapel microphones in front of each subject and two video cameras cap-
turing the gesture space and the faces of the subjects. Participants were involved in
different interaction scenarios designed to have them start talking without having
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to select a subject, while also allowing a free discussion, and to ensure the pres-
ence of laughter in different contexts. The scenarios analyzed for this study were
“Film script” and “Dream apartment”. The corpus includes the full transcription of
the dialogues, their subdivision in conversational turns and utterances, as well as
laughter occurrences.

7.2.2 Annotation

Listener feedback was identified in the dyads using the corpus’ orthographic tran-
scription, the audio and the video files. We consider as listener feedback all
those lexical and non-lexical backchannels, laughter and head movements pro-
duced/performed by one of the interlocutors as an optional response to what the
current speaker is saying (e.g., answers to questions are not considered as listener
feedback; Ward and Tsukahara, 2000), and which are not part of a full-fledged turn
(e.g., turn-opening, turn-closing items or discourse markers are not considered as
listener feedback).
In Praat (Boersma and Weenink, 2023) we isolated lexical and non-lexical

backchannels, and carried out a further annotation of laughter, in order to consider
only those instances which corresponded to our feedback identification guidelines.
The category of verbal feedback includes all the items that functioned as feedback,
e.g., “ja”, “genau”, “okay”, “das stimmt”, while non-lexical feedback includes items
such as “mhm”. No form distinction will be used for the purposes of the current
study. For the annotation of gestural feedback, we used the software ELAN (Wit-
tenburg et al., 2006) and the guidelines provided by the M3D annotation scheme
(Rohrer et al., 2023) for head movements. First, all head movements were anno-
tated using the videowithout the audio; then, in Praat, additionally considering the
corresponding interlocutor’s turns, a further annotation was carried out to isolate
the movements which occurred as a stand-alone listener response, or in connection
with a verbal, non-verbal or laughter type feedback.
Moreover, to investigate feedback distribution, we observed their location with

respect to the current speaker’s turn. If the feedback occurred completely in over-
lap with the other interlocutor’s speech, it is considered “turn-internal”, while if it
occurred right after the interlocutor’s turn end or it finished outside of it, followed
by a silence, it is considered “turn-external”(Kjellmer, 2009). Finally, our study
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included a further analysis of turn-external feedback by categorizing the type of
transition with which it occurred. Specifically, we labelled the transition type of
feedback that occurred during an overlap with the other speaker’s turn as “over-
lap,” and feedback that occurred after a silent gap as “gap” (Heldner, 2011). If the
silent gap or portion of overlapped speech was less than 120 ms, the transition was
considered “no-gap-no-overlap,” as previous research has established 120ms as the
detection threshold for silences and overlaps (Heldner, 2011).

7.2.3 Phonetic features

To investigate the phonetic variation of both laughter and verbal feedback we focus
on the features of loudness and voice quality, using the values of maximum inten-
sity (intmax) and themean of the cepstral peak prominence (CPP). In contrast with
other features, such as F0 and duration, intensity and voice quality have yet to be
well investigated in feedback expressions. For lexical and non-lexical backchannels,
Beňuš et al. (2007) and Beňuš (2016) report that backchannels tend to be louder
than the other affirmative words in American English, and that non-lexical items
tend to be significantly less loud then short lexical expressions in Slovak. Using
the parameter of jitter, Zellers (2021) studied voice quality in backchannels in Ru-
ruuli/Lunyala, finding higher values, correlated with lower periodicity, in longer
lexical items, while non-lexical itemsdisplayed lower jitter. Intensity and voice qual-
ity have been studied also for laughter (e.g., Ludusan and Wagner, 2022a), with a
higher intensity and a less modal production being found for laughter, compared to
speech. For the current study, intmax and CPP were both extracted from the entire
interval constituting either the feedback item (lexical, non-lexical, laughter) using a
Praat script. Intensity values were normalized with the individual speaker’s mean.

7.3 Results

A total of 771 feedback items were extracted from the 12 dialogues. In terms of
frequency, lexical items and head movements (without speech) are the most fre-
quent feedback types in our data (with, respectively, 294 and 240 occurrences), fol-
lowed by laughter (n=158), and lastly by non-lexical backchannels (n=79). Statis-
tical analyses were carried out using R (R Core Team, 2022).
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7.3.1 Head movements

A total of 462 head movements were extracted, including both those cases which
constituted a feedback item on their own and those which accompanied vocaliza-
tions. The most common type of head movement with a feedback function is the
nod (n=383, 83%), followed by head tilts (n=37, 8%). We also extracted a few
occurrences of protrusions (n=32, 7%), which mostly accompany laughter, and
head turns (n=10, 2%). Out of the 531 vocal feedback items, the 42% of the lexical
backchannels are accompanied by a head movement (n=136), as well as the 56% of
the non-lexical ones (n=44) and 27% of the laughs (n=42). The onset of the head
movement tends to occur mostly before the vocalization, specifically 84 ms before
lexical backchannels, 200 ms before non-lexical items and 140 ms before laughs,
while the movement offset is observed 340 ms before the offset for laughter, and
140 ms and 172 ms after the end of the vocalization for lexical and non-lexical feed-
back respectively. Linear mixed models, with the speaker as a random effect, and
subsequent Tukey post-hoc pairwise comparisons indicate a significant difference
between the timing of the head offsets for laughter and lexical feedback (β = -.4691,
t ratio = -4.696 p < .0001) and laughter and non-lexical feedback (β = -.5110, t ratio
= -4.219, p = .0001), while the difference between the head offset timing for lexical
and non-lexical item is not significant (β = -.0419, t ratio = -.418, p = .9084).

Table 7.1:Count of observations (and residuals) of the χ2 test for the transition type relative
to the feedback item (lexical, non-lexical, laughter, head movement).

item gap nogap overlap
lex 89 (2.17) 25 (0.44) 68 (−2.17)
non 18 (0.62) 10 (2.22) 12 (−1.68)
laugh 23 (−2.12) 9 (−0.75) 60 (2.28)
head 37 (1.19) 10 (−1.19) 69 (1.68)

7.3.2 Distribution

With respect to the other interlocutor’s speech, feedback constituted only by a head
movement tend to occurmostly turn-internally, while all the other types of feedback
aremostly observed turn-externally, with the exception of non-lexical backchannels,
which are observed in almost equal measure turn-internally and turn-externally
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Figure 7.1: Distribution of feedback items (lexical, non-lexical, laughter, head movements)
with respect to the interlocutor’s current speaking turn (turn-external, turn-internal).

Figure 7.2:Maximum intensity (normalizedwith speaker’s mean) and CPP values for vocal
feedback items (non-lexical, lexical, laughter).

(see Fig.7.1). A χ2 test confirms the existence of a relationship between the feedback
type and the location in which it is produced by the listener (χ2 = 11.099, df = 3, p
= .0112). There is also a relationship between the feedback type and the transition
with which it occur considering the final boundary of the other interlocutor’s turn,
i.e., with a gap, an overlap or a no-gap-no-overlap (χ2 = 33.869, df = 6, p < .0001).
The Pearson residuals for the test indicate that lexical feedback occurs significantly
more frequently with a gap, laughter more frequently with an overlap, and non-
lexical backchannels with no-gap-no-overlap transition (see Tab.7.1).

7.3.3 Phonetic variation

As for the phonetic features of the vocal feedback items, we find that laughter tends
to have a higher intmax than the other types of backchannels, followed by lexical
items and non-lexical items (see Fig.7.2). Conversely, mean CPP values are higher
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for non-lexical items, followed by lexical feedback and laughter (see Fig.7.2). Linear
mixed models and Tukey post-hoc tests show that intensity values are significantly
different between lexical feedback and laughter (β= -2.75, t ratio= -4.062, p= .0002)
as well as between non-lexical items and laughter (β = -4.59, t ratio = -5.132, p <
.0001), while the difference is not significant between lexical and non-lexical items
(β = 1.83, t ratio = 2.191, p = .0737). CPP values are significantly different between
each pair in the post-hoc comparisons (lexical-non-lexical: β = -1.26, t ratio = -3.584,
p = .0011; lexical-laughter: β = 4.94, t ratio = 17.305, p < .0001; non-lexical-laughter:
β = 6.20, t ratio = 16.440, p < .0001).
Additionally, we tested if the presence of a head movement might also correlate

with variation in the phonetic features of vocalizations. Except from some quali-
tative differences, feedback items with a co-occurring head movement do not have
significantly distinct features from those where the movement is not present, with
the exception of the intensity values for lexical items. In these, lexical items with
a co-occurring head movement seem to be significantly louder than the unimodal
ones, i.e., constituted only by the vocal element (β = -2.422, t ratio = -3.149, p =
.0214).

7.4 Discussion

We investigated the distribution and the acoustic realization of multimodal feed-
back in German face-to-face dialogues by observing lexical backchannels, head
movements, laughter and non-lexical backchannels. Lexical items are the most fre-
quent type of feedback in our dataset, followed by head movements. In line with
previous studies (e.g., Truong et al., 2011 for Dutch and Ferré and Renaudier, 2017
for British English), lexical backchannels tend to occur mostly turn-externally, and
after a gap, while head movements, being the least disruptive type of feedback,
occur more often turn-internally. Lexical items tend to be quieter than laughter,
as previously observed for German by Ludusan and Wagner (2022a), but they are
generally louder than non-lexical items. In terms of voice quality, they appear to
be less periodic than non-lexical items, which could be motivated by their segmen-
tal content including voiceless segments or even short silences in complex lexical
phrases.
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Our results on head movements’ temporal alignment with speech in multimodal
feedback items show that the onset of the head movements precedes the vocaliza-
tion by around 141 ms, which, as hypothesized by Dittmann and Llewellyn (1968),
is done by the listener to anticipate the start of a feedback response without inter-
rupting the interlocutor. The alignment of the head movement with laughter is sig-
nificantly different when compared to the other feedback types, since the offset of
the movement occurs well before the laugh’s end. This might be due to the fact that
laughter is the type of feedback where the most protrusions are observed. A head
protrusion would generally consist of a single movement of the head forward or
backwards (and not in repeated back-to-back movements, as in e.g. head nods), so
the head might tend to return to its resting position before the laughter is finished.
Moreover, we observe that multimodal lexical backchannels in our data appear

to be louder than unimodal lexical ones. This might suggest a relation between
the phonetic features of feedback items and head movements. For instance, Tiede
et al. (2019) find that, for articulation rate and nodding, increased effort in speech
production is accompanied by increased headmovement. Further tests (e.g, logistic
regression models) will be carried out on our data to find out whether this is the
case for multimodal feedback as well.
Finally, we find that the two types of non-verbal vocalizations present some sub-

stantial differences from each other, both in terms of their distribution and their
phonetic features. While non-lexical backchannels tend to occur at the same rate
turn-internally and turn-externally, and are produced after a smooth transition at
the end of the other interlocutor’s turn, laughs mostly occur turn-externally, and
often after a portion of overlapped speech at the end of the current speaker’s turn.

7.5 Conclusions

With the current analysis we provided a description of the distributional features of
different types of feedback, both unimodal andmultimodal, and we tested how dif-
ferent factors, such as the feedback’s form, location, its transition type and the pres-
ence of a co-occurring head movement, influence the acoustic realization of vocal
and multimodal listener responses. Future research should include, e.g., the lexical
and segmental content of the verbal backchannels to provide a more detailed de-
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scription of their variation, and the phonetic features of the current speaker’s turn
corresponding to a listener response, in order to observe if determinate cues would
elicit a specific type of feedback.
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Language-specific variation of

turn-taking cues

The current chapter was published as: Rossi, M., Feindt, K., & Zellers, M.
(2022). Individual variation in F0 marking of turn-taking in natural con-
versation in German and Swedish. Proceedings of Speech Prosody, 185–189.
https://doi.org/10.21437/SpeechProsody.2022-38.
This is a pre-print version.

8.1 Introduction

In conversation, speakers produce acoustic-prosodic cues, along with morphosyn-
tactic and gestural ones, to signal to listeners their intention to either cede the floor
or continue speaking. In order for the listener to launch their turn in time or to
remain silent, and thus to comply with the conversational expectations of keeping
silent gaps and overlapped speech portions reduced to aminimum (Levinson, 1986;
Sacks et al., 1974), the variation of phonetic cues related to turn-taking is hypoth-
esized to be initiated early within the current turn, from half a second (Levinson
and Torreira, 2015) up to one full second before the end of the turn (Zellers, 2017).
The precise location of the transition space, however, is yet to be defined, as well as
the relative contribution to turn transition of several proposed phonetic cues across
languages. The current study adds to the ongoing discussion about the turn-taking
mechanisms by observing the variation of a phonetic parameter which has been as-
signed a central role by research in signaling speakers’ conversational intentions,
i.e., F0, towards potential turn boundaries (PTBs) (Zellers, 2017).
To test the extent of F0 variation as a turn-taking cue, we adopted a cross-linguistic
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perspective and analyzed fundamental frequency contours inGerman and Swedish.
The comparison of these two languages is motivated by the fact that, even though
related, they differ significantly in their prosodic phonology. German is an into-
nation language in which pitch accents mark prominent syllables and boundary
tones mark the end of an intonational phrase, whereas Swedish is a pitch-accent
language (Gårding, 1989) in which a two-way lexical pitch accent contrast distin-
guishes word pairs and focus is signaled with an additional high tone (Bruce, 1977;
Gårding, 1989). Moreover, boundary tones in Swedish rarely show a rising pitch
contour; even questions end mostly with a falling contour (House, 2005; House,
2004).
The objectives of this study are thus to investigate the differences in F0 marking

of PTBs before both speaker change and floor holds and, furthermore, to observe
how speakers of German and Swedish use F0 variation to signal their intentions for
the following turn in the ongoing conversation.

8.2 Methodology

8.2.1 Dataset

The production data analyzed for this study consists of two-party spontaneous con-
versations in German and Swedish. The German data comes from the Lindenstraße
task in the Kiel Corpus of Spoken German (Kohler et al., 2017), while the Swedish
conversations come from the Spontal Corpus (Edlund et al., 2010). Subjects from
the two corpora are native speakers of German and Swedish respectively. In both
corpora, speakers were recorded in separate channels, allowing for a phonetic anal-
ysis of speech even when it was produced in overlap. Thus far we have annotated
and analyzed a total of 4 conversations involving 8 different speakers. Each subject
has been given an alphanumerical identification code (e.g. SG01A or SS02B) indi-
cating their L1 being either German (SG) or Swedish (SS) and the conversation in
which they took part (01 or 02, with two conversations per language). The letter “A”
or “B” at the end of the code identify the two participants in the same conversation.
The current subject sample was not balanced for the speakers’ gender: all Ger-

man speakers are female while 3 Swedish speakers are male and 1 is female. This
issue and its possible consequences on our results and their interpretation will be
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addressed in Section 8.4; however, to exclude the variation related to physiological
factors, F0 values have been normalized with the procedure reported in 8.2.3. The
dataset analyzed for the present study is comprised of 521 potential turn bound-
aries in declarative form. All annotations were carried out using Praat (Boersma
and Weenink, 2023).

8.2.2 PTBs annotation

PTBs are defined as locations in conversation where it is possible, although not
obligatory, for one speaker’s turn to end; they are roughly comparable to transi-
tion relevance places (Sacks et al., 1974) or SYNCOMPs (Local and Walker, 2012).
For the current study, PTBs were identified following the automatic detection of
silent pauses in the individual audio tracks. They were later manually annotated
for syntactic/pragmatic completeness, sentence type (declarative, question or tag
question; however, the current study focuses only on declarative utterances), se-
quential structure and transition type.
On the basis of what followed the PTB, one of the following sequential structure

labels was assigned:

• “c” for change: the other conversational participant takes up the next full turn;

• “k” for keep: the current speaker holds the floor by continuing his/her turn;

• “b” for backchannel: the other conversational participant produces a minimal
response and the first speaker continues his/her turn.

The transition type label was applied to describe how the transition between the
above-mentioned sequential structures occurred:

• “g” for gap: between the turns there is a marked silent pause, i.e., longer than
120 ms (Heldner, 2011);

• “o” for overlap: between the turn there is a marked portion of overlapped
speech inwhich both speaker talk simultaneously formore than 120ms (Held-
ner, 2011);

• “n” for no-gap-no-overlap: the transition between turns occurs smoothly, with
potential gaps or overlaps shorter than 120 ms.
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Figure 8.1: Boxplots of normalized F0 for German speakers (SG01A, SG01B, SG02A, SG02B)
and Swedish speakers (SS01A, SS01B, SS02A, SS02B) preceding a speaker change. Numbers
“01” and “02” in the German and Swedish participants’ identification codes indicate the
conversation in which they took part.

8.2.3 F0 points

To observe the F0movements leading up to the turn boundary and to investigate the
extension of the transition space, F0 valueswere automatically extracted at three test
locations: P1, i.e., at the offset of speech; P2, i.e., at 200 ms preceding the boundary;
P3, i.e., at 500 ms preceding the boundary. The extraction was carried out using
Praat’s setting for semitones above 1Hz. The values obtainedwere then normalized
for each speaker by calculating a baseline F0 value for the speaker and subtracting it
from themeasured values in the data. The baseline F0was calculated using a similar
method to Zellers, 2017, using an automatic extraction of values and assigning the
value at the first percentile as the baseline F0 value for the speaker. Thus all reported
F0 values are measured in semitones (st) relative to the speaker’s baseline F0.

8.3 Analysis and Results

Results from an exploratory analysis of the data give evidence for a different use
of F0 between the two groups of speakers, with a few cross-linguistic similarities.
The first main difference between the two languages is the overall F0 span of data
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Figure 8.2: Boxplots of normalized F0 for German speakers (SG01A, SG01B, SG02A, SG02B)
and Swedish speakers (SS01A, SS01B, SS02A, SS02B) preceding a keep. Numbers “01” and
“02” in the German and Swedish participants’ identification codes indicate the conversation
in which they took part.

points at the test locations. Where German speakers’ F0 range of values at turn
ends extends from 3 st to around 20 st, Swedish F0 span of data points at turn ends
remains overall closer to the speakers’ baseline, going from 2 st to 8 st: the range
of F0 values observed for the Swedish speakers appears to be much narrower then
that used by the German speakers. In speaker change cases, the variation of the P1
(F0 values at the boundary) shows that German speakers end their utterances at
around 10 st above their baseline, while they end higher for keeps, i.e., at around 14
st. On the other hand, Swedish speakers end higher for speaker change, at around
5 st, and lower for keep, at around 3 st.
A recurrent F0 contour pattern for changes and keeps, however, did not clearly

emerge from our dataset, due to the very high degree of inter-speaker variability
observed for German subjects and, to a lesser extent, for Swedish ones (see Fig.
8.1). For example, in the German data, where subject SG01A ends at 15 st above
the baseline, subject SG02B ends much lower at 2.5 st. These are, however, speakers
from two different conversations. If we observe German speakers interacting with
each other in the same conversation, the two pairs appear to behave in a similar way,
seemingly accommodating their F0 movements to each other. The F0 values at the
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three test locations average at 15 st in conversation 01, while they are closer to the
speakers’ baselines in conversation 02, at 5 st, with some variability. Local similarity
for the German speaker pairs appears in the data for keeps as well (see Fig. 8.2).
Speaker SG02A displays a high degree of variability for the two F0 points (P3, P2)
preceding the turn final one (P1), which falls however to the same average of the
other conversational participants, i.e., 5 st above the baseline. In conversation 01,
both speakers behave once again very similarly and maintain the F0 at 15 st above
their baseline.
On the other hand, in the Swedish data there is no evidence for possible F0 ac-

commodation between speaker pairs. For instance, in speaker change cases (Fig.
8.1), participants of conversation 01 fall to 2.5 st and 5 st respectively; in conversa-
tion 02, an almost divergent behavior can be observed, where one speaker rises to 8
st while the other falls very close to his baseline.
In spite of the high degree of variability in the data, we were able to make some

general observations about the two groups’ turn-taking behavior. For both lan-
guages, in speaker change cases followed by a smooth transition, the F0 values
showed a wide span of variability. F0 in speaker changes followed by a gap, in-
stead, shows a more consistent patterning towards the boundary, with the German
P1 averaging at around 13 st and the Swedish P1 at around 2.5 st (higher than the
other averages for German, lower than the others for Swedish). The fact that such
speaker change cases are followed by a gap offers a possible explanation for the sit-
uation, i.e., the next speaker interpreted the final rise or the final fall, respectively
for German and for Swedish, as a signal that the current speaker wanted to continue
talking and take up the following turn, too. These values, in fact, resembles those
from the keep condition, with the German speakers’ F0 at around 14 st above the
baseline and the Swedish at 3 st. Thus, ending higher would be a signal for German
speakers to hold the floor, while for Swedish the same intention would be signaled
by a lower F0.
Sentence completeness gives more insight into the high F0 variability for speaker

change cases. In the no-gap-no-overlap transitions, as well as for overlaps, we ob-
served a high degree of F0 variability in sentences labeled as complete: it appears
that, when the syntax or pragmatics signal the completeness (or the forthcoming
completeness) of the sentence, then F0 variation is more free and less restricted.
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8.4 Discussion

We analyzed the F0 marking of turn-taking in two German speaker pairs and two
Swedish speaker pairs (four different speakers for each language) over the last 500
ms of speech in conversation. What was immediately apparent from our data was
the high degree of inter-speaker variability in the F0 movements over our three test
locations. In the German data, however, we noticed that the four subjects in the
two conversations analyzed showed a convergent behavior in F0 variation in both
change and keep cases, i.e., the speakers in the same conversations displayed a very
similar range of values of F0 at the three locations analyzed. We hypothesize that
this could potentially be evidence for a possible accommodating behavior between
German conversational participants, who may entrain with each other in F0 and its
variation when signalling different turn-taking intentions.
Entrainment of acoustic-prosodic parameters between conversational partici-

pants was observed by Levitan et al. (2011), who reported local F0 accommoda-
tion at the turn level, as well as Lubold and Pon-Barry (2014), with F0 being one of
the two most significant features that speakers in collaborative dialogues entrained
when there was rapport between participants. At the current stage of this study, our
data are still limited to a relatively small set of speakers and the results obtained are
descriptive. In fact, our observation is based on an seemingly convergent qualitative
distribution of F0 values in the conversations of two speaker pairs in each language,
and convergence or proximity measures have not been taken into consideration yet.
However, the fact that our data are normalized to the speakers’ baseline allows us
to exclude the possibility of a similarity based on physiological factors, so we hy-
pothesize the presence of a local entrainment in F0 between the subjects.
Moreover, as we have already mentioned in 8.2.1, our corpus is not balanced

for subjects’ gender: speakers in the German group are all females, while all ex-
cept one speaker (i.e., SS02B) in the Swedish group are male. It could be argued
that this gender difference could be the explanation for the observed convergent
behavior in the German subset, since female speakers have been observed to ac-
commodate more frequently in conversation (Cabarrão et al., 2016; Reichel et al.,
2018). However, studies on prosodic entrainment have reported irregular results
on the matter and, after their systematic analysis of two large corpora, Weise et al.
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(2019) claimed that gender does not have a significant effect on the accommodation
of acoustic-prosodic features, including F0. It is thus still possible to attribute the
different behavior observed between the two groups to cross-linguistic differences
in the two languages’ intonational phonology, particularly since the differences we
find are consistent with what could be predicted on the basis of the phonological
systems. As discussed in Section 8.1, Central Swedish has a two-way lexical pitch
accent system in which pitch distinguishes segmentally-identical word pairs, and
focused content words and phrase-final words are marked with an additional high
tone (Bruce, 1977; Gårding, 1989).
Our results are in line with Zellers (2013) and Zellers (2014, 2017)’s hypothesis

that Swedish pitch could be already saturated as a signaling tool, thus speakers tend
to relymore consistently on other phonetic features, such as segmental duration. On
the other hand, German speakers are able to vary pitch more without impact on the
lexical content, which leads to them having more flexibility and thus the space to
entrain with each others’ F0 in conversation. This does not exclude the possibility
of entrainment in Swedish: conversational participants may accommodate to each
other in other phonetic features, such as e.g., segmental duration, intensity or voice
quality. Further research will investigate this hypothesis, particularly focusing on
clusters or constellations of phonetic features.
The observation that Swedish F0 may be already saturated as a signaling cue

could also explain the narrower F0 range observed for Swedish in comparison to
German: Swedish boundary tones aremore constrained by the lexical-phonological
function of the pitch, and thus F0 variation range at the boundary will be smaller
when compared to that of an intonational language, such as German, although vari-
ations in boundary tone height may still have a subtler pragmatic function (Sara
Myrberg, personal communication).
Although we have been able to make some general observations about the F0

marking of turn-taking, our analysis revealed a very high degree of variability of F0
approaching PTBs, especially, as already mentioned, for German speakers. A pos-
sible reason for this could be that F0 movements were the only parameter taken into
account for our the present corpus study. Clearer patterns of variation may emerge
if other acoustic features were to be taken into account, such as intensity, voice qual-
ity, and segmental duration (Niebuhr et al., 2013; Zellers, 2017). Our results thus
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support the hypothesis that phonetic cues related to turn-taking should not be an-
alyzed in isolation, but rather as part of a gestalt of features (Couper-Kuhlen and
Selting, 1996; Selting, 1992).

8.5 Conclusion

We analyzed F0 variation at three time points towards turn boundaries in sponta-
neous conversation in German and Swedish. These are two related languages with
different intonational phonologies, which appear to lead to cross-linguistic differ-
ences in turn-taking signaling. Individual variation was particularly evident in our
sample, and it reflects to some extent the way in which German and Swedish deal
with F0 as a turn-taking cue. In fact, German speakers display a higher degree of
variability, along with entrainment tendencies among speaker pairs, while, on the
other hand, we find that Swedish speakers did not show any convergent behavior
for F0, and utilize a smaller F0 range when approaching the boundary. The fact that
Swedish F0 appears to be less flexible at PTBs may suggest that it is less available
to speakers as an intention signalling cue in conversation, while its wider variabil-
ity range in German, as well as its use as a feature for entrainment, may indicate a
greater contribution to the turn-taking mechanism regulating interactions. Further
research on these two languages, including a larger sample of speakers, will investi-
gate further how F0, along with other phonetic features, varies to signal turn-taking
intentions, both cross-linguistically and between individual speakers.
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Chapter 9

Gender-specific and multimodal

variation in backchannel distribution

The full summaries of the statisticalmodels in the analysis are reported inAppendix
3 (p. xvii).

9.1 Introduction

Smooth and successful conversational exchanges are the result of the coordination
and the synergistic efforts of the interlocutors involved. In everyday conversations,
both the current speaker and the listener tend do interactional work to ensure that
the conversation will flow as seamlessly as possible. The speaker, on his/her end,
uses a set of verbal and non-verbal turn-taking cues to signal his/her intentions to
either cede the conversational floor to the listener, or to keep it further and continue
speaking; on the other end, the listener, uses a set of vocal and non-vocal means to
display his/her active attention and understanding of what is being said without
interrupting or claiming the turn. Such verbal and gestural signals employed by
the listeners are referred to in the literature as backchannels (Yngve, 1970), listener
feedback (Allwood et al., 1992), minimal responses (Coates, 2004) or listener re-
sponses (Dittmann and Llewellyn, 1968), and they play a fundamental role in the
organization of face-to-face interactions. Even though backchannels “do not appear
to be subject to the usual turn-taking constraints (i.e., avoidance of overlaps and long
gaps) andmay appear in overlap or be overlappedmore frequently than other types
of utterances” (Roberts et al., 2015: 120), they are not produced randomly by the lis-
tener in conversation. Instead, they seem to be locally timed to the current speaker’s
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speech by monitoring linguistic and phonetic turn-taking cues (e.g., Gravano and
Hirschberg, 2009a, 2011), and to follow specific patterns which are related to the
modality in which they can occur in face-to-face interactions, i.e., visual or verbal
(e.g., Truong et al., 2011), and to the social background of the speakers, in particular
their gender (e.g., Zimmermann and West, 1975).
The current work aims to explore the extent to which the gender of both the lis-

tener and the current speaker play a role in multimodal backchannel timing and
planning in face-to-face spontaneous dialogues in German. More specifically, the
study tests whethermale and female listeners time their feedback differently in rela-
tion to the current speaker’s turn and, by analyzing the phonetic features occurring
in the preceding speech, whether the gender of both interlocutors influences which
turn-taking cues and which patterns of phonetic variation are used to locally guide
the planning and production of backchannels across modalities. More broadly, this
investigation seeks to test the hypothesis advanced in Rossi (2022), who suggests
that gender is indexed not only in the acoustic features of speech taken in isolation,
but also in how interlocutors employ and perceived turn-taking-related variations
of these cues. Ultimately, the study aims at informing theories on gender-related
conversational dynamics by providing an empirical and quantitative account of the
influence of gender on multimodal listener behavior.

9.2 Feedback in face-to-face conversation

Backchannels are defined as brief and unobtrusive contributions provided by the
listener while the current speaker is talking in order to display an active role in
conversation without claiming the turn (Ward and Tsukahara, 2000). The term
“backchannel” was first employed by Yngve (1970), as such responses occur over
the back channel of the interaction while the main channel is occupied by the cur-
rent speaker’s utterance. According to Yngve (1970), all conversational participants
fulfill the role of speaker and listener simultaneously, and they do so by switching
from one channel to the other, either producing full conversational turns or non-
competitive minimal responses. Cutrone (2014), following Markel (1975)’s defini-
tion of turn-taking, adopts the view that, in interactions, along with the full-fledged
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speaking turns, “a concurrent listening turn” also exists, “which is the behavior of
one or more non-talking interlocutors present” (Cutrone, 2014, p. 84).
While backchannels’ main function is generally indicated to be that of signal-

ing active listenership, reacting to what is being said by the speaker and encour-
aging the speaker to continue (Duncan, 1974; Schegloff, 1982; Ward and Tsukahara,
2000), they are used in many different ways. Notably, they can be used to refuse the
conversational floor. For instance, Ward and Tsukahara (2000), as well as Cutrone
(2005), describe cases where the speaker yields the conversational floor to the in-
terlocutor and waits for them to start a new turn, but the interlocutor produces only
a “perverse passive” backchannel to refuse the opportunity to speak (Ward and
Tsukahara, 2000, p. 1184; cf. Jefferson, 1984). Similarly, cases where subjects use
backchannels as a way to contribute without having to take primary speakership
are also reported in the literature (Cutrone, 2005).
In face-to-face conversations, interlocutors rely on the different modalities avail-

able to them to provide feedback, specifically, the vocal and the visual modality. In
fact, in this type of interactions backchannels can be (at least) either verbal, ges-
tural or multimodal (i.e., constituted by both a verbal and a gestural component
occurring simultaneously).
Verbal backchannels tend to have a short constituent size and to be prosodically

reduced in comparison to surrounding speech (Gardner, 2001; Müller, 1996). In
particular, they tend to be short, non-interrupting utterances, comprising either one
or a few syllables, and can have the form of single-word lexical expressions, short
phrases, or non-lexical vocalizations (Liesenfeld and Dingemanse, 2022; Mulac et
al., 1998; Zellers, 2021). Some examples of listener responses in German are “ja”
(’yes’), “genau” (’exactly’), “stimmt” (’true’), “mhmh”. Backchannels, however,
can also have longer forms, as they can be constituted by complex phrases or by
combinations of multiple lexical and/or non lexical units (Krepsz et al., 2022; Tot-
tie, 1991). Some studies (Cutrone, 2011, 2014; Stubbe, 1998) have suggested the
existence of a continuum between forms, which is also associated with the context
and the level of involvement of the listener in the conversation, with shorter and
reduced forms on one end, suggesting lower support and involvement, and longer
and more salient forms at the other end of the continuum, which seem to display
higher engagement levels.
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In the visual modality, several types of movements have been described as part of
the listener behavior. For instance, changes in posture (Birdwhistell, 1966), eyebrow
movements, facial expressions, gaze patterns (Paggio andNavarretta, 2011) and eye
blinks (Hömke et al., 2018) are all visual means employed by listeners to provide
feedback to the current speaker. However, the most frequent type of backchannel in
the visual modality has been found to be headmovements (Cerrato, 2012; McClave,
2000; Paggio and Navarretta, 2011), both on their own or in co-occurrence with
verbal feedback (Dittmann and Llewellyn, 1968). Head nods are the most common
type of movement used as a backchannel (Paggio and Navarretta, 2011), as well as
the most studied one, but other types of head movement have also been observed.
For instance, Rossi et al. (2023) also identified protrusions, tilts, slides and turns
in German dialogues, occurring as gestural feedback, or as part of a multimodal
unit with verbal and non-verbal vocalizations (i.e., non-lexical backchannels and
laughter).
As mentioned in Section 9.1, backchannels do not appear to follow the common

turn-taking constraints associated with full-fledged turns, and frequently occur in
overlap with the current speaker’s speech (Roberts et al., 2015). However, results
from previous research suggest that, generally, listeners rely on multimodal alter-
nation in order to cause the least disruption for the developing turn (Heldner et al.,
2010). For instance, Truong et al. (2011) and Ferré andRenaudier (2017), investigat-
ing Dutch and British English interactions respectively, find that verbal backchan-
nels occur mostly during silent pauses while head movements are more frequently
observed in overlap with the speech by the current speaker. This pattern has also
recently been reported by Rossi et al. (2023) for German dialogues. Additionally,
Rossi et al. (2023) find that, inmultimodal feedback responses, the onset of the head
movement tends to anticipate the onset of the vocal component by 84 milliseconds
on average for lexical feedback items, and by 200milliseconds for non-lexical forms.
This result, in line with a previous finding by Dittmann and Llewellyn (1968), sug-
gests that the less disruptive feedback type (gestural) would anticipate the more
disruptive one (verbal) in order to prepare for the upcoming verbal production, in
an effort to be less disruptive or competitive for the current turn (Dittmann and
Llewellyn, 1968; Rossi et al., 2023).
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9.3 Feedback and turn-taking cues

Interlocutors involved in a conversation do not intervene at random, but rather
time their responses based on a complex set of linguistic and phonetic turn-taking
cues which projects Transition Relevance Places (TRPs), i.e., locations in the current
speaker’s turnwhere speaker change becomes a possibility (Sacks et al., 1974; Poten-
tial Transition Locations, Schiffrin, 1987; Potential Turn Boundaries, Zellers, 2017),
and, generally, try to minimize silent gaps and speech overlaps (Sacks et al., 1974).
As a TRP arises in the speech by the current speaker, the listener can either launch
his/her speech for a next turn at an appropriate time, or remain silent in case the
cues in the interlocutor’s turn project more talk. A number of studies have have in-
vestigated the variation of phonetic turn-taking cues towards PTLs. In general, they
find that, in combinationwith the syntactic information of the current utterance, the
cues that project a turn change are: a rising or falling F0, a significant decrease in
intensity levels and a slower speech rate (some studies, however, find an increased
speech rate to precede turn changes and a slower speech rate before turn holds,
e.g., Brusco et al., 2020; Koiso et al., 1998; Zellers, 2017); on the other hand, the cues
signaling turn-holding intentions are: lack of syntactic/semantic completeness, a
flatter F0 contour, louder speech and a more modal phonation quality (Gravano
and Hirschberg, 2011; Koiso et al., 1998; Local and Walker, 2012; Local et al., 1986;
Niebuhr et al., 2013; Rossi, 2022; Włodarczak and Heldner, 2022; Włodarczak et al.,
2023; Zellers, 2021).
Over the course of the current turn, not necessarily only in co-occurrence with

TRPs marked by turn-hold cues, a listener might produce a non-interrupting
backchannel, in order to display participation and attention without claiming the
floor. Since backchannel placement and frequency are very important so as not
to disrupt the flow of the interaction and to maintain rapport between speakers
(Krause-Ono, 2004; Poppe et al., 2011), it has been hypothesized that, just as they
would mark a TRP using specific turn-taking cues, current speakers could also use
turn-taking cues to mark specific locations in their turn where it would be appro-
priate for the listener(s) to produce a backchannel. Such locations in conversation
have beendefined as “backchannel relevance spaces” (Heldner et al., 2013) or “feed-
back relevance spaces” (Howes and Eshghi, 2021), while the cues used by the cur-
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rent speakers to signal them have been termed “backchannel inviting cues” (Gra-
vano and Hirschberg, 2009a, 2011). Feedback relevance spaces have been found
to occur mostly at clause boundaries after a semantically complete unit, or also
earlier in cases where the following lexical content of the utterance is easily pre-
dictable (Howes and Eshghi, 2021). The phonetic cues that have been identified as
“backchannel inviting” for the listener are a 110ms region of low pitch (Ward and
Tsukahara, 2000), a rising final intonation together with higher pitch levels, higher
intensity levels and lower noise-to-harmonic ratio values (Gravano andHirschberg,
2011), or a rising intensity for visual backchannels and a decreasing intensity profile
for verbal ones (Truong et al., 2011).
However, identifying the current speaker as the one inviting, or, somehow, regu-

lating backchannel distribution, and thus adopting the concepts of “feedback rele-
vance spaces” and “backchannel inviting cues”, may not be entirely fitting to pro-
vide a realistic account of listener’s behavior and how different linguistic and so-
ciolinguistic factors might have an impact on it. In fact, even though fundamental
for the development of a conversation, it is an intrinsic feature of backchannels to
be optional during the current speaking turn (Poppe et al., 2011, 2013; Ward and
Tsukahara, 2000). Thus, it is the listener that locally decides if, when and where
to produce a backchannel. Such a decision could be highly dependent on several
different factors, including culturally and socially defined ones, as highlighted in
Section 9.4.
The current study will thus adopt a slightly different perspective and move the

focus onto the listener. More specifically, this study will consider as Feedback Loca-
tions (FLs) only those points in the current turnwhere a backchannel is actually pro-
duced by the listener, andwill not pay attention to other locationswhere a backchan-
nel could plausibly have been produced but, in actuality, was not (c.f.Heldner et al.,
2013). With this approach, we aim to provide an ecologically valid account of when,
where and, possibly, why particular listeners, paired with particular conversational
partners, produce a backchannel during the current speaking turn. In other words,
by adopting the listener’s perspective, we assume that it is not the speakers who
offer the chance to produce a backchannel using specific set of cues; rather, that it
might be dependent on the listener’s interactional attitudes to locally determine the
most appropriate timing and location to produce feedback.
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9.4 Backchannels and sociolinguistic variation

In sociolinguistic research, the use of feedback in conversation has been a source
of great interest for the investigation of culturally defined interactional behaviors.
In fact, since backchannels are not as constrained as other conversational moves,
and are highly contextually variable, they can reveal some of the underlying dy-
namics upon which a conversation is built (e.g., Coates, 2004; Dingemanse et al.,
2022; Kraaz and Bernaisch, 2022; Stubbe, 1998; Vinciarelli et al., 2015; Zimmermann
and West, 1975). Cross-linguistic analyses of feedback use have found differences
in listeners’ baseline for backchannel frequency, which has been connected, for ex-
ample, to the cultures’ tolerance for interruptions and silences, or the importance
given to the overt display of attentiveness and support in conversation (Cutrone,
2011; Stubbe, 1998, 2014). In fact, the norms governing interactional behavior often
exhibit social and cultural variability and, even though backchannels in conversa-
tions play a comparable fundamental role across cultures, particular features of the
feedbackmechanism adopted by the listeners can display significant differences de-
pending on the language and on the societal context (Stubbe, 1998).
Within a given language, gender has been identified as an important source of

variation for conversational behavior and communication styles (Coates, 2004; Tan-
nen, 1990), which also include the use of listener feedback in terms of form, fre-
quency and distribution within the turn in interactions (Feke, 2003; Helweg-Larsen
et al., 2004; Krepsz et al., 2022; Tannen, 1990; Zimmermann and West, 1975). As
for the general conversational behavior stereotypically associated with either fe-
male or male speakers inWestern contexts, a more supportive and tentative speech,
with a higher frequency of overlapped utterances and co-constructed turns, is as-
sociated with the conversational style employed by female interlocutors (Edelsky,
1993; Menz and Al-Roubaie, 2008; Stubbe, 2013), while a higher amount of silent
gaps, longer turns or rapid exchanges of short ones, and less overlapped portions
of speech are features generally connected to male speakers’ conversational styles
(Brescoll, 2011; Coates, 2004).
As far as backchannels are concerned, a general tendency in the results of stud-

ies on different languages points towards female speakers backchanneling more
frequently than male speakers, with both verbal and gestural resources (e.g., Ha-
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balet, 2019; Helweg-Larsen et al., 2004; Kjellmer, 2009; Ueno, 2004) or timing their
backchannels in order to leave fewer or shorter silent gaps (Beňuš et al., 2007; Krepsz
et al., 2022). This is, however, not always the case. In fact, a number of inves-
tigations do not report a significant difference in backchannel use between male
and female speakers, in either frequency or distribution (e.g., Jiahong Yuan, 2007;
Zellers, 2021), or even claim that their findings seem to be in contradiction with
what male or female behavior is stereotypically supposed to look like, with male
listeners backchannelingmore frequently then female listeners in conversationwith
women (e.g., Dixon and Foster, 1998). More broadly, results from various studies
concerned with how men and women speak have not consistently reproduced pre-
vious findings, leading to skepticism and questioning of long-standing assumptions
about gender-specific language usage patterns (Plug et al., 2021).
The apparent inconsistency between results from different studies highlights the

need for a less static approach to the observation of gender variation in sociolin-
guistic studies. In fact, in the past few decades, the focus has shifted away from
research aimed at defining the ways in which men versus women talk as a result
of societal power imbalance (e.g., Lakoff, 1973, 1975), or different socialization pat-
terns and cultural backgrounds (e.g., Tannen, 1990; Uchida, 1992). More recent in-
vestigations involving gender instead adopt what has been defined as the dynamic
approach (Coates, 2004), which considers gender not as a fixed category tied to bio-
logical sex, but rather as a cultural behavior, intertwined with other social variables
such as social status, age and ethnicity. According to this theoretical framework,
men andwomen ’perform gender’ (Butler, 1993), ’do gender’ (Goffman, 1976; Speer
and Stokoe, 2011; West and Zimmerman, 1987), or ’index gender’ (Ochs, 1992), i.e.,
they choose to adopt culturally shaped masculine or feminine language patterns to
different extents based on the communicative situation in which they are involved
and on their conversational goals (Plug et al., 2021). In the dynamic framework,
the context of the interaction plays a fundamental role, in that the speakers might or
might not performdifferent gendered behaviors to based on the perceived relevance
of their gender to the specific situation (Coates, 2004; Marche and Peterson, 1993;
Plug et al., 2021). For instance, Leaper and Ayres (2007) and Leaper and Robnett
(2011), investigating assertiveness and tentative language respectively, indicate that
in task-oriented dialogues gender-specific language use tends to bemore prominent
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than in unstructured dialogues. To explain this, Leaper and Robnett (2011) sug-
gest that activities like debating, negotiating, or problem-solving, being "masculine
gender-typed contexts" (p. 138), might make gender roles more salient, leading
some men to prioritize authority and some women to emphasize cooperation and
sensitivity. Vinciarelli et al. (2015)’s investigation further emphasizes the activation
of gender stereotypes in a cooperative task. Additionally, Leaper and Ayres (2007)
andHannah andMurachver (2007) note that gender assumes greater importance in
mixed-gender dialogues. Notably, Hannah andMurachver (2007) also propose that
speakers tend to exhibit accommodating tendencies in unfamiliar contexts, gradu-
ally adoptingmore gendered speech patterns as they becomemore acquaintedwith
one another.
Besides speech acts, gender is also performed through phonetic detail. While bi-

ological sex is at the physiological base of some differences in the way men and
women speak, for instance, women use a higher pitch (Mennen et al., 2012; Weirich
et al., 2019) and a breathier voice than men (Mendoza et al., 1996; Van Borsel et
al., 2009), while men tend to be louder (Gelfer and Young, 1997) and to speak faster
thanwomen (Pépiot, 2014), a number of cross-linguistic investigations indicate that
the speaker’s gender and cultural background play a significant role in shaping the
size of said differences. For instance, Van Bezooijen (1995) observed that the distinc-
tions in F0 values betweenmale and female speakers tend to bemore pronounced in
Japanese compared to Dutch subjects, reflecting varying perceptions of attractive-
ness attributes in the respective cultures; Weirich et al. (2019) noted larger differ-
ences in F0 and vowel space amongGermanmen andwomen in contrast to Swedish,
together lower self-ascribed femininity scores reported by Swedish women. Within
the same language,Weirich andZahner-Ritter (2023) discovered that speakers from
Eastern Germany indexed femininity through vowel space, a trend not observed in
speakers fromWesternGermany, a discrepancywhich the authors hypothesizemay
be connected to the more egalitarian perception of gender roles in the East, encour-
aging a performance of female identity through acoustic variation.
Thus, phonetic detail together with conversational practices and behaviors are

used by speakers to convey identity and social meaning. However, studies bringing
together these two aspects and investigating how they are connected to each other
are currently lacking, and gender-specific phonetic variation in marking conversa-

103



Chapter 9 Gender-specific and multimodal variation in backchannel distribution

tional intentions and regulating turn-taking in conversation currently represents a
gap in the literature. Based on the findings reported above, it can be hypothesized
that gender performance might also be observed in the way speakers of a partic-
ular language produce the different turn-taking cues which regulate the timing of
turn changes and turn keeps in natural interactions. Additionally, and most impor-
tantly, this might extend to the way listeners in conversation respond to those cues,
influencing the timing and the distribution of feedback responses in alignment with
what they consider more appropriate for the given context.
Afirst example in this direction is given byRossi (2022)’s study, which reports sig-

nificant gender differences in the turn-taking related acoustic variation approaching
TRPs (referred to as Potential Transition Locations in that study) in German spon-
taneous dialogues. In particular, she found that both male and female speakers put
more effort into signalling their conversational intentions to either cede the floor or
to keep it when talking to a male conversational partner. More specifically, in con-
versation with a male interlocutor, speakers displayed significantly lower intensity
and slower speech rate to yield the turn, or used higher intensity and faster speech
rate to keep the floor than when in conversation with a female conversation partner.
Another study which suggests the possibility of phonetic variation for interactional
purposes was carried out by Whiteside (1995, 1996), who show that male and fe-
male speakers of British English have a tendency tomark syntactic boundaries using
different prosodic patterns. She finds that women tend to pause more and produce
final lengthening approaching boundaries, while men use more F0 shifts and tend
not to pause, which could require extra effort for a conversational partner to take
the floor.

9.5 Objectives

The present study aims at investigating whether, and to what extent, the gender
of the listener and the gender of the current speaker involved in a dialogue influ-
ence the timing of backchannels in spontaneous cooperative interactions. Since in
the conversations investigated the interlocutors were face-to-face with each other,
the modality of the feedback will be considered as well. Moreover, we take into
account phonetic cues which are relevant for the turn-taking mechanism and we
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explore whether the gender of both interlocutors has an effect on their patterns of
variation in the speech preceding feedback, in order to assess if different listeners
rely more or less on specific cues to locally plan and produce backchannels in dif-
ferent modalities. In particular, our research questions are the following:

1. To what extent does the gender of the listener and the gender of the current
speaker influence the timing of backchannels in face-to-face dialogues?

2. Do phonetic cues such as F0 values, intensity, speech rate, and voice quality
vary in the speech preceding feedback, and does the gender of both interlocu-
tors play a role in how these cues are utilized for planning and producing
backchannels?

3. Howdoes themodality of the feedback (verbal, gestural ormultimodal) factor
into the timing and placement of backchannels and in the way they are used
by different listeners?

Given the existence of gender-related preferences and tendencies, as reported in
the literature on men’s and women’s conversational habits and dynamics (see Sec-
tion 9.4), we expect to discover different patterns of variation for both backchannel
timing and planning. For instance, the higher tolerance for overlapped speech re-
ported for women’s style and the higher frequency of silent gaps inmen’s talkmight
translate into different timing patterns for backchannels, with female listeners po-
tentially providing feedback more frequently in overlap, while male listeners tend-
ing to do so more often during silent pauses. This might be relevant for preceding
turn-taking cues as well. As a consequence of such possible preferred dynamics, it
is likely that female listeners might time their feedbackwith phonetic cues resemble
those marking turn keeps, while male listeners could react to cues more similar to
the turn-yielding ones. These cues may involve either one or more of the acoustic
cues considered, i.e., F0, intensity, speech rate, and phonation variations. An ef-
fect of the gender of the current speaker might also be possible: based on previous
research (e.g., Hannah andMurachver, 2007; Leaper andAyres, 2007), wemight ex-
pect to find more striking differences between male and female listeners’ behavior
in mixed-gender dyads, where gender might be perceived as more salient. How-
ever, we do not exclude the possibility of observing accommodation tendencies be-
tween interlocutors. Finally, themodality of the feedback should also be relevant for
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backchannel distribution. Given the reports provided by a previous analysis on the
same corpus that is employed in the current study (Rossi et al., 2023), we anticipate
a general trend of backchannels in different modalities to be produced where they
might potentially cause the least disruption for the speech by the current speaker.

9.6 Methods

Weanalyzed 12 face-to-face dialogues involving 24 adult native speakers ofGerman,
for a total of 1235 utterances. The dialogues come from the German sub-corpus of
the DUELMulti-lingualMultimodal Dialogue Corpus (Hough et al., 2016). The ex-
perimental setting of the corpus data collection had the two dialogue participants
sitting across from each other, each with close lapel microphones to capture the
speech of the two participants on separate channels, allowing for the analysis of
both speech signals even within portions of overlapped speech. Each dyad was
assigned one of two interactional scenarios, i.e., either the “Dream Apartment” or
“Film Script” scenarios, which were designed to have the two participants start talk-
ing without having to spend time to find a topic of discussion, but allowing them
to speak freely and develop spontaneous exchanges of turns and the development
of spontaneous dialogue phenomena and structures. In the “Dream Apartment”
scenario, participants were told to discuss the plan and the furnishing of a shared
apartment with a large sum ofmoney at their disposal (Hough et al., 2016; Kousidis
et al., 2013), while in the “Film Script” scenario interlocutors were asked to come up
together withmovie scene involving an embarrassing situation, which could also be
based off of their personal experience (Hough et al., 2016).
The dataset analyzed for the current study is balanced for both interlocutors’ gen-

ders. The participants’ self-reported genders in the corpus were “Male” and “Fe-
male”, so the dyads were selected in order to have the same number of males in
conversation with males and with females, and the same number of females in con-
versationwith females andwithmales. Thuswe have annotated and analyzed three
female-female, three male-male and six female-male conversations. To explore the
possible variability in listener behaviorwhen in conversationwith amale or a female
speaker, we coded the gender of the listener as “Male” or “Female” (as self-reported
in the background questionnaire filled out by the subjects recorded for the DUEL
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corpus) and the gender of the interlocutor as either “Same” to describe same-gender
dyads or “Other” for mixed-gender dialogues.
Speech transcription and segmentation into turns and utterances was provided

with the corpus in Praat TextGrids (Boersma and Weenink, 2023). In particular, as
per the corpus annotation guidelines (Hough et al., 2016), turns are defined as un-
interrupted stretches of speech by the same speaker, while utterances are segmented
following Meteer et al. (1995)’s definition of “slash units”. Based on this definition,
utterances can be full syntactic sentences or units below the sentence level which
“correspond to those parts of the narrative which are not sentential but which the
annotator interprets as complete” (Meteer et al., 1995 cited in Hough et al., 2016,
p. 1786). Word, syllable and phonetic segmentation was carried out using theWeb-
MAUS pipeline without Automatic Speech Recognition (Kisler et al., 2017; Schiel,
1999) and manually corrected in Praat.

9.6.1 Feedback annotation

All instances of head movements were manually identified and annotated using
the video files in ELAN (Wittenburg et al., 2006), without the audio track, using
the movement type tier provided by the Multimodal and M3D Multidimensional
Labelling Scheme (Rohrer et al., 2023; Rohrer et al., 2020), based on Wagner et al.
(2014)’s headmovement classification. The left boundary for the gesturewas placed
at the beginning of the headmovement, i.e., as soon as the headwas displaced from
the rest position, while the final boundary of the movement was placed when the
head came back to its rest position and was completely still. In line with the an-
notation carried out on the Active Listening Corpus (ALICO) presented by Malisz
et al. (2016), uninterrupted movements constituted a single annotation unit. This
means that gestures with multiple cycles (e.g., repeated uninterrupted head nods)
were included in the same unit. However, unlike Malisz et al. (2016), in case of
repeated movements, the number of gesture cycles was not labeled at this stage of
annotation, as it fell outside the scope of the current study. The annotation pro-
cess paid attention to identifying and including only those head movements which
were intentionally produced by the subject and not caused by a general movement
of the upper body or a change in posture. The annotationwas then transferred from
ELAN into Praat.
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Figure 9.1: Example of the FL (Feedback Location) annotation in Praat. In this example,
speaker A has the floor. The 2nd tier contains the transcription of the utterance, and the 3rd
tier the segmentation of the utterance intowords. B is listening and producing backchannels
in both the verbal and the visual modality, annotated on the 6th and 7th tier respectively. FL
are labelled on the 4th tier, using a point label placed at the left boundary of the backchannel,
in correspondencewith the current utterance. The reported annotation does not include the
syllable and segment tiers, nor the head movement annotation for speaker A.

After that, all feedback instances, both verbal and gestural, were identified from
the existing annotations. The guidelines used to identify which short utterances
and which head movements were considered as feedback are the same used by
Ward and Tsukahara (2000) and already applied to the DUEL Corpus in Rossi et al.
(2023). Accordingly, we considered as backchannels all the short utterances or head
movements that were (1) a direct reaction to the content of the current speaker’s
utterance, (2) optional, and (3) not acknowledged by the current speaker. Thus,
head movements or verbal discourse markers occurring as the start or at the end of
a full-fledged turn, answers to questions, and short clarification requests were not
considered as backchannels.
Two tiers in Praat contained the annotations of the verbal backchannels and

the head movements separately. A point label was then added below the current
speaker’s turn corresponding with the starting point of the backchannel item, i.e.,
the FL, which was then manually labelled using the set of labels already employed
by Rossi (2022) indicating:

1. Completeness status, indicating whether the FL had reached a point of syn-
tactic/semantic completion in context or not (yes or no);

2. Sentence type, indicating the form of the utterance preceding the FL, i.e., ei-
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ther a declarative (d) or a question (q); based on our feedback identification
guidelines, only the FLs labeled as declarative where included in the final
dataset;

3. Sequential structure, indicating what type of conversational move followed
the location, i.e., a turn keep (k) by the current speaker, a speaker change (c),
or a backchannel (b) by the current listener; for the current study, only the
location marked as backchannels were considered;

4. Transition type, describing the temporal relationship between the FL and the
speech by the current speaker. Following Heldner (2011), who reported that
the average detection threshold for gaps, overlaps and smooth transitions
in conversations is 120 milliseconds, the transition type was labeled as gap
(g) when the FL occurred after the offset of speech with an audible silence,
i.e., longer than 120 milliseconds; it was labeled as overlap (o) if it occurred
while the current speaker was still talking and the backchannel overlapped
the speech for more than than 120 milliseconds; finally, the transition was la-
belled as no-gap-no-overlap (n) if the FL occurred either smoothly after the
offset of speech (without any gaps or with a gap inferior to 120 milliseconds),
or in overlap with the current turn for less than 120 milliseconds (Heldner,
2011);

5. Modality, describing the modality in which the backchannel was produced,
i.e., verbal, when the feedback was constituted by a lexical or a non-lexical ut-
terance, gestural, when it was constituted by a head movement, or multimodal,
for cases where both the visual and the verbal element occurred simultane-
ously.

An example of the annotations in Praat is shown in Figure 9.1.

9.6.2 Extraction of turn-taking cues

In order to analyze the variation of the phonetic cues in the speech preceding a FL,
we extracted F0 values, intensity, speech rate and voice quality measurements from
the syllable nuclei in current speaker’s turn. Following findings by previous stud-
ies on the turn-taking related variation of phonetic cues and on the cues preceding
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backchannels (e.g., Gravano and Hirschberg, 2011; Zellers, 2017), values were ex-
tracted starting from the syllable immediately preceding the FL up until one full
second before it (syllables that were only partially included in this interval, e.g.,
started outside the 1 second interval but ended within it, were not used for this
analysis). We also extracted the distance in milliseconds of the syllable from the FL
or from the offset of speech for backchannels occurring after silent gaps. This infor-
mation was stored as the variable distance (from the FL) to observe the influence of
the distance from the FL on the variation of the acoustic values.
The extraction was done automatically using a Praat script written by the authors

for the present study. Following a procedure similar to that proposed by de Jong
and Wempe (2009), the script detected the loudest part of the syllable and then ex-
tracted the relevant phonetic features from the corresponding segment labeled on a
separate tier (see Section 9.6), together with the segment’s percentage of voiceless
frames. After the extraction, all the segments with a voiceless section percentage
below 30% were excluded from the analysis since, from our data, we assessed that
this threshold was the most reliable to discriminate actual vowels from intense con-
sonants, such as sibilant fricatives.
F0 values were extracted with the standard Praat settings for semitones above 1

Hz andwere normalizedusing the individual speaker’smean in order to enable a di-
rect comparison regardless of biological influences on F0. Intensity was extracted in
dB and also normalized using the individual speaker’s mean. The individual mean
for both F0 and intensitywas calculated based over the values extracted from speech
intervals (excluding silences) for each recording. The individual mean was then
subtracted from the values extracted with the script for the test segments. Speech
rate, which was operationalized as syllable duration (Plug et al., 2022a), was then
normalized for each speaker by subtracting their respective mean syllable duration.
This mean was calculated by dividing the total number of syllables by the overall
duration of the subject’s speaking turns during the dialogue. Finally, voice quality
was analyzed observing the variation of the Cepstral Peak Prominence (CPP), and
it was normalized using the individual speaker’s values of fully voiced and modal
/a/ vowels (Murton et al., 2020) in stressed syllables, allowing us to visualize and
account for the degree to which the extracted values would approximate or deviate
from the fully modal value.
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Figure 9.2: Distribution of backchannels produced by either male or female listeners (Lis-
tener) in conversation with either male or female conversational partners (Speaker).

9.7 Data and analysis

We extracted 351 FLs, i.e., locations where the listener started to produce feedback,
occurring over 300 utterances by the current speaker (24% of the total number of the
speakers’ utterances in the dataset). Out of 351 FLs, 170 correspond to backchannels
produced by a female listener, while 181 by a male listener and, from a first explo-
ration, we observed that both male and female listeners produce more backchan-
nels when the current speaker is female (see Figure 9.2). As for the modality of the
response, we extracted 152 locations where the listeners produced verbal backchan-
nels, 101 multimodal and 98 gestural ones. As it can be seen in 9.3, female and male
listeners use feedback in different modalities with similar frequency.
The quantitative analysis of the data was carried out in R (R Core Team, 2022).

First, using the package nnet (Venables and Ripley, 2002) we calculated a multi-
nomial regression model to investigate the timing of multimodal backchannels by
considering the transition type in relation to the current speaker’s utterance. Sec-
ondly, using the acoustic values extracted from the current speaker’s utterance, we
analyzedwhich factors have an influence on the variation of the preceding phonetic
turn-taking cues using linear mixed models with the package lme4 (Bartoń, 2022)
and post-hoc comparisons using the package emmeans (Lenth, 2022). Results are
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Figure 9.3: Frequency of listener responses in the different modalities (Gestural,Verbal,Mul-
timodal) in our dataset produced either by a female listener (Female, Gestural = n. 48; Verbal
= n. 78; Multimodal = n. 44) or a male listener (Male, Gestural = n. 50; Verbal = n. 74;
Multimodal = n. 57).

visualized using the emmeans, the sjPlot (Lüdecke, 2022), the Effects (Fox, 2003;
Fox and Weisberg, 2019) and ggplot2 (Wickham, 2016) packages.

9.8 Results: Backchannel timing

This phase of the analysis focused on determining the relevant factors influenc-
ing the timing of multimodal backchannels in German dialogues. We calculated
a multinomial regression model with the three different transition types (Gap, No-

gap-no-overlap, Overlap) as outcomes and the gender of the listener, the gender of
the current speaker, feedback modality, and their interactions as predictors, using a
multinomial logistic regression model in R’s nnet package.

Significant main effects for the transition type with which the feedback was pro-
duced were found for syntactic completeness of the FL and the modality of the
backchannel; additionally, a significant interaction was found between the gender
of the listener and that of the current speaker (see Figure 9.4 for the summary of the
model). In general, feedback is significantly less likely to occur in overlap with the
current turn when the location is syntactically/semantically complete (β: 3.33668,
z value: 8.925, p <.0001), and when it is produced as a verbal (β: -1.66991, z value:
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Figure 9.4: Summary of the multinomial model including the transition types, No-gap-no-
overlap, Overlap and Gap as the categorical outcomes and the completeness status of the FL
(Complete or Incomplete), the modality of the backchannel, the gender of the listener (Male
or Female), the gender of the interlocutor (Same orOther), the interactions between the gen-
der of the listener and the gender of the speaker and between the gender of the listener and
the modality of the feedback (Gestural,Multimodal orVerbal). The Odds Ratios on the x-axis
represent the likelihood of transitioning to the category No-gap-no-overlap or Overlap com-
pared to the reference category Gap for a one-unit increase in the corresponding predictor
variables or variable interactions.

Figure 9.5: Effects plot of the multinomial model representing the likelihood of each tran-
sition type (Gap, No-gap-no-overlap, Overlap) occurring in relation to the modality of the
backchannel (Gestural, Multimodal, Verbal).
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Figure 9.6: Effects plot of the multinomial model representing the likelihood of each transi-
tion type (Gap, No-gap-no-overlap, Overlap) occurring in relation to the interaction between
the gender of the listener (Male, Female) and that of the interlocutor (Same, Other).

-2.289, p <.05) or a multimodal backchannel (β: -2.49318, z value: -3.725, p <.001),
i.e., when it involves a vocal component, thanwhen it is constituted by a gesture only
(see Figure 9.5). Moreover, it appears that male listeners in conversation with male
speakers tend to backchannel significantly less frequently in overlap (β: -1.08523, z
value: -2.376, p <05) than females do when listening to a male speaker. By taking a
closer look at this interaction (see Figure 9.6), it emerges that in same-gender dyads,
male listeners are more likely than females to produce feedback after silent gaps,
while female listeners are more likely to backchannel in overlap or with a no-gap-
no-overlap transition. On the other hand, in mixed-gender dyads, male listeners are
more likely than females to produce backchannels in overlap, while female listen-
ers are more likely to give feedback after a silent gap or with a no-gap-no-overlap
transition.
From this first analysis, we observed that feedback timing in relation to the cur-

rent speaker’s speech can be predicted by the interaction of a set of linguistic and
social factors, such as the completeness status of the FL, the modality used, and
the gender of both interlocutors involved in the dialogue. In the following section,
we will address whether, and to what extent, different combinations of such factors
correlate with different patterns of phonetic variation in the speech preceding the
production of a backchannel by the listener. In other words, we will test whether
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listeners make use of specific patterns of linguistic and phonetic variation of turn-
taking cues in order to locally plan when to produce feedback at an appropriate
location in conversation.

9.9 Results: Acoustic configurations preceding feedback

From our dataset, we extracted 1131 syllables in the speech before backchannels and
observed the variation of F0, intensity, speech rate and voice quality leading up to
the FL. The variation of each acoustic parameter in relation to the variables extracted
from the data and from the annotation, i.e., gender of the listener, gender of the
current speaker, temporal distance from the FL, syntactic/semantic completeness
of the FL, transition type, modality of the feedback, was tested using linear mixed
effect models.
Since the interactions between these variables in the turn-taking structure can be

multiple and multifaceted, we started this analysis by using R’s step function for
step-wise selection with models, for each phonetic parameter, which included all
possible main effects and all possible two-way interactions between them in order
to select themost appropriate set of predictor variables to fit the data. We also tested
the contribution of possible random intercepts (the individual listener and the in-
dividual backchannel token) and random slopes (the individual listener and the
transition type, the transition type and the modality). The only random factors that
made a statistically significant contribution to each model were the individual lis-
tener and the individual backchannel token as random intercepts. We report below
the models and the results obtained for each phonetic parameter.

Estimate Std. Error DF t-value Pr(>|t|)

(Intercept) -1.304 0.63 31.37 -2.070 0.047
listenerMale 0.825 0.88 32.39 0.933 0.358
Incomplete 0.622 0.29 337.96 2.113 0.035

Gap -0.343 0.40 323.58 -0.851 0.395
Overlap -1.066 0.42 336.70 -2.510 0.013

Male:Gap 0.600 0.60 336.24 1.001 0.318
Male:Overlap 1.607 0.56 308.11 2.866 0.004

Table 9.1: Summary of the linear mixed model analyzing the variation of F0 in the speech
preceding feedback: f0mean ∼ listener + completeness+ transitiontype+ (1|listener) +
(1|token) + listener ∗ transitiontype.
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Figure 9.7: Estimated marginal means plot for the variation of F0 in the post-hoc contrast
for the interaction between the gender of the listener (Female, Male) and the transition type
of the feedback (No-gap-no-overlap, Gap, Overlap).

9.9.1 F0

The best-performing model found through the step-wise selection method for the
variation of F0 in the speech preceding feedback included the main effects of the
gender of the listener, the completeness status of the FL, the transition type of the
feedback, as well as an interaction between the gender of the listener and the transi-
tion type. The summary of the model is reported in Table 9.1. There is a main effect
of the syntactic/semantic completeness status of the location, with lower F0 values
preceding backchannels produced after complete FLs and significantly higher F0
values preceding feedback at incomplete FLs (Incomplete-Complete: β = 0.622, t
ratio: 2.113, p <05).
The interaction between the gender of the listener and the transition type with

which the feedback was produced was further tested using post-hoc contrasts with
the emmeans package (Lenth, 2022). There is a significant difference between male
and female listeners for backchannels produced in overlap with the ongoing speech
of the current speaker. Irrespective of the gender of the speaker, a distinct pattern
emerges in the behavior of male and female listeners. Specifically, male listeners ap-
pear to produce feedback in locationswhere the F0 preceding them is comparatively
higher. On the other hand, in the same context, female speakers produce backchan-
nels after lower F0 in overlap (Male-Female: β: 2.433, t ratio: 2.884, p <01), see
Figure 9.7.
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9.9.2 Intensity

The most appropriate model for the analysis of intensity variation before FLs, sug-
gested by the stepwise procedure, reveals a significant main effect of modality, of
completeness, and of the interaction between the gender of the current speaker and
the intensity contour as it approaches the FL. The summary of themodel is reported
in Table 9.2.

Estimate Std. Error DF t-value Pr(>|t|)

(Intercept) -2.052 0.46 118.49 -4.458 0.000
speakerOther -1.005 0.53 71.09 -1.904 0.061

Gest 0.977 0.44 174.33 2.208 0.029
Multi -0.457 0.41 321.84 -1.103 0.271

Incomplete 1.181 0.40 396.34 2.946 0.003
distance -1.203 0.68 1119.03 -1.765 0.078

speakerOther:distance -1.578 0.72 967.85 -2.196 0.028
distance:Gap -1.111 0.62 660.00 -1.784 0.075

distance:Overla p -0.350 0.64 873.38 -0.544 0.587
Table 9.2: Summary of the linear mixed model analyzing the variation of intensity in the
speech preceding feedback: intmean ∼ speaker + modality + completeness + distance +
(1|listener) + (1|token) + speaker ∗ distance+ transitiontype ∗ distance.

As for the main effect of the modality of the backchannel, the model reveals
a significant difference in the intensity values preceding verbal and gestural to-
kens (Gestural-Verbal: β: 0.977, t ratio: 2.208, p <05). In particular, gestural feed-
back is produced by listeners after speech with higher intensity values than verbal
backchannels. On the other hand, the intensity values preceding multimodal items
are lower then than verbal backchannels, but this difference is not significant. The
mean intensity values in the speech preceding FLs in different modalities are rep-
resented in Figure 9.8.
The interaction between the gender of the current speaker and the distance from

the FL indicates that intensity values assumes different patterns of variation ap-
proaching the FL for male and female speakers. These are represented in Figure
9.9. Independent of their gender, listeners appear to backchannel after a decreas-
ing intensity profile, i.e., at quieter locations, when in conversation with a speaker
of a different gender from theirs. On the other hand, when in conversation with a
speaker of their same gender, listeners produce feedback at comparatively louder
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Figure 9.8: Mean intensity values (in dB, normalized with the speaker’s individual mean)
in the speech preceding backchannels across modalities (Verbal, Gestural,Multimodal).

locations. In these cases, in fact, intensity does not decrease approaching the FL
(see Figure 9.9).
Even though it does not reach statistical significance in the model (see Table

9.2), the interaction between the distance from the FL and the transition types re-
veal interesting insights into how different intensity profiles could influence the
timing of listener responses in conversation. In Figure 9.10, the graphical repre-
sentation of intensity profiles preceding feedback suggest that listeners produce
backchannels with different timings based on the varying intensity values. For in-
stance, backchannels occurring in overlap are preceded by a higher intensity val-
ues. Backchannels produced after a silent gap are preceded by a declining intensity
profiles, while backchannels produced with a no-gap-no-overlap transition are pre-
ceded by a declining intensity, but a rise in the final 250 milliseconds before the
offset of speech. This difference between no-gap-no-overlaps and gaps approaches
significance but does not reach it (Gap-Nogap: β: -1.111, t ratio: -1.784, p = .07).
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Figure 9.9: Intensity values’ (in dB, normalized with the speaker’s individual mean) vari-
ation over time approaching the FL in same-gender (Same) and mixed-gender (Other) dia-
logues.

Figure 9.10: Intensity values’ (in dB, normalized with the speaker’s individual mean) vari-
ation over time approaching FLs with different timings in relation to the current speaker’s
utterance (No-gap-no-overlap, Gap, Overlap).
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9.9.3 Speech rate

The model for the analysis of speech rate includes gender of the listener, complete-
ness status of the FL, transition type of the feedback and distance from the FL as
main effects, as well as the interactions between gender of the listener and transi-
tion type, transition type and distance from the FL, and completeness and distance
from the FL. The summary of the model (see 9.9.3) reveals a significant interaction
between the gender of the listener and the transition type with which the subject
produced the backchannel. This interaction was further explored using post-hoc
contrasts, which revealed male listeners’ different backchannel timings in relation
to varying speech rates in the current speaker’s utterance. In fact, male listeners
backchannel earlier (with a speech overlap or with a no-gap-no-overlap transition)
after a faster speech rate by the current speaker, while they backchannel after a
silent gap if the speech rate is slower (Gap-Nogap: β: 0.0319, t ratio: -2.826, p <01;
Overlap-Gap: β: -0.0261, t ratio: -2.469, p <05). On the other hand, female listeners
do not seem to rely on speech rate variations for the timing of their backchannels.

Estimate Std. Error DF t-value Pr(>|t|)

(Intercept) -0.041 0.03 41.35 -1.621 0.113
listenerMale -0.042 0.03 26.61 -1.319 0.198
Incomplete -0.013 0.01 1021.06 -0.848 0.397

Gap -0.007 0.02 847.09 -0.375 0.708
Overlap -0.041 0.02 894.46 -2.220 0.027
distance 0.086 0.02 1048.15 4.484 0.000

Male:Gap 0.040 0.02 190.66 2.665 0.008
Male:Overlap 0.015 0.01 161.41 1.078 0.283

Incomplete:distance -0.047 0.02 1026.15 -1.990 0.047
Gap:distance 0.003 0.03 1062.93 0.110 0.912

Overlap:distance -0.059 0.03 1023.43 -2.189 0.029
Table 9.3: Summary of the linear mixed model analyzing the variation of speech rate in
the speech preceding feedback: duration ∼ listener + completeness + transitiontype +
distance+ (1|listener) + (1|token) + listener ∗ transitiontype+ completeness ∗ distance+
transitiontype ∗ distance.

Transition type is also involved in a second significant interaction for the speech
rate model, i.e., with distance from the FL. In fact, as it can be seen from the model
summary (see Table 9.9.3), speech rate varies significantly approaching the FL be-
tween the no-gap-no-overlap and the gap transition types. Since we previously ob-
served a significant interaction between the gender of the listener and the transition
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Figure 9.11: The plot visualizes the relationship between the temporal distance from the
FL and the variation of speech rate (operationalized as syllable duration in ms, normalized
with the individual speaker’s mean) before the different transition types (No-gap-no-overlap,
Gap, Overlap) in the male and female listener groups. The lines are the result of a linear
regression model (lm) fit to the data visualizing the overall trend in the data.

type, we visualize speech rate variation over time separately formale and female lis-
teners, in order to observe how they react to different speech rate variations in terms
of backchannel timing. From Figure 9.11, it appears that, with a decrease in speech
rate (i.e., syllable duration closer to the individual speakers’ mean) towards the FL,
female listeners produce feedback promptly, with a no-gap-no-overlap transition,
while male speakers do so after a silent gap. On the other hand, a faster speech rate,
with only a slight decrease towards the FL, precedes male listeners’ backchannels
with a no-gap-no-overlap transition.
The last significant interaction in the model for speech rate is between the

completeness status of the FL and the distance from the FL, with syntacti-
cally/semantically complete or incomplete FLs being preceded by varying speech
rate patterns over the last second of speech. More specifically, speech rate tends to be
slower before incomplete FLs compared to complete FLs. This slower rate persists
until around 300 milliseconds before the FL, where, after a decrease, speech rate
appears to be slower before backchannels produced at syntactically/semantically
complete locations (see Figure 9.12).

121
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Figure 9.12: Speech rate’s (operationalized as syllable duration in ms, normalized with
the individual speaker’s mean) variation over time approaching FLs with different syn-
tactic/semantic completeness status (Complete, Incomplete).

9.9.4 Voice quality

To investigate variation in voice quality, measured through normalized CPP mean
values, the model included only the main effect of completeness of the feedback
location. Voice quality does not appear to be a significant cue influencing gender-
specific or multimodal behavior in the placement of backchannels in the conversa-
tions of speakers within this dataset. It appears that the feedback locations where
there is no syntactic completeness are the more modal ones, while the complete
ones display significantly less modal values (Incomplete-Complete: β: 0.6059, t ra-
tio: 2.385, p <05) (see Table 9.9.4).

Estimate Std. Error DF t-value Pr(>|t|)

(Intercept) -0.303 0.19 45.40 -1.636 0.109
Incomplete 0.606 0.25 291.29 2.385 0.018

Table 9.4: Summary of the linear mixed model analyzing the variation of voice quality in
the speech preceding feedback: cpp ∼ completeness+ (1|listener) + (1|token).

9.10 Discussion

We investigated the temporal relationship between backchannels and the ongoing
speech by the current speaker in German face-to-face dialogues. Firstly, the results
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from the quantitative analysis suggest that backchannel timing appears to be influ-
enced by several different factors, such as the syntactic/semantic completeness of
the locationwhere the feedback itemoccurred, themodality inwhich it is produced,
as well as the gender of the listener and the gender of the speaker. Listener feedback
tends to occur after the offset of speech when the utterance has reached a syntac-
tic/semantic complete point, or when the feedback involves a vocal component (i.e.,
verbal or a multimodal backchannels). Moreover, backchannels in overlap with the
current utterance aremore frequent when the interlocutor speaking is female, while
backchannels after the offset of speech are more frequent when the current speaker
is male.
After observing the differences in timing, we investigated the phonetic cues pre-

ceding feedback. It was highlighted that backchannels produced by female listeners
tend to be preceded by lower F0 values in overlapwith the current turn. Male listen-
ers, on the other hand, produce backchannels after higher F0 values in the speech
of their interlocutor. The modality of the feedback had a significant effect on in-
tensity variation, with gestural backchannels being produced at the loudest FLs.
The dyad composition, that is, the gender of the current speaker (either “Same” for
same-gender dyads or “Other” for mixed-gender dialogues) in interaction with the
distance from the FL had a significant effect on the variation of intensity, too. Specif-
ically, in mixed-gender dyads, listeners backchannel at quieter locations after a de-
clining intensity profile, while in same-gender dyads they tend to produce feedback
after a steadier and louder intensity. Different speech rate patterns mark the speech
preceding feedback depending on the gender of the listener, the transition typewith
which the feedback was produced and the distance from the FL. In particular, fe-
male listeners are faster to backchannel (i.e., backchannel with a no-gap-no-overlap
transition) after slower speech, and males after faster speech. Finally, from our re-
sults, variations in voice quality appear to be significantly influenced by the syntac-
tic/semantic completeness of the FLs, with higher CPP values being connected to
syntactically/semantically complete locations preceding backchannels, and lower
values with incomplete locations.
In line with previous research (e.g., Krepsz et al., 2022; Poppe et al., 2010; Ward

and Tsukahara, 2000), backchannels produced by the listeners in our dataset ap-
pear to be locally planned by the listener to mostly occur at locations during the
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Chapter 9 Gender-specific and multimodal variation in backchannel distribution

current turn where they would potentially cause the least disruption. Multimodal
variation plays a fundamental role in this. In fact, we observed head movements to
be frequently produced in overlap with speech, while feedback involving a verbal
component, either on its own or in combination with a gestural backchannel, tends
to be preferred after the offset of speech. The availability of both the verbal and the
visual modality in face-to-face conversation for the production of feedback is again
confirmed to play a significant role in its distribution in relation to the current turn
(cf. Ferré and Renaudier, 2017; Rossi et al., 2023; Truong et al., 2011).
The results highlight how several linguistic, phonetic and contextual cues are in-

volved, to different extents, in the planning of the next conversational move by the
interlocutors involved in a conversation. From our analysis, it appears that there
might not be a predetermined set of cues which serve as inviting the production
of a backchannel. Instead, different cues might become more or less relevant, or
might assume one pattern or another, depending on the specific features of the ap-
proaching location, as well as the social identity of the listener, for whom different
expectations on conversational behavior might be more or less valid (Engwall et al.,
2023). In other words, the findings suggest that the timing and preceding cues for
various backchannels are to be interpreted not only as the result of the influence
of single main factors, but also in light of the diverse interactions between those.
In line with the holistic approach to the analysis of conversational turns adopted,
for example, by Couper-Kuhlen and Selting (1996), Ford et al. (1996), Local and
Walker (2005), and Ogden (2001), which assumes that different combinations of
turn-taking cues and factors project conversational intentions and marks different
interactional structures, and thus no relevant variable should be excluded a prioi,
our results underscore the crucial impact of the broader conversational context on
backchannel production.
This study specifically took into consideration the gender of both conversational

participants in order to investigate the social dynamics related to multimodal feed-
back, and our results point towards the existence of gender-specific patterns. In
terms of frequency and distribution, female speakers in mixed-gender dyads are
more likely to receive backchannels in overlapwith their current speech, while male
speakers aremore likely to receive backchannels after no-gap-no-overlap transitions
or after silent gaps. This might point towards the adoption of a backchanneling
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pattern related to both the perceived gender of the speaker and the listener accom-
modating to it, with women’s communication style being associated with feedback
produced while the ongoing turn is still unfolding, demonstrating a form of sup-
portive overlap that is more rarely found in men’s conversational behavior (Coates,
2004; Tannen, 1994). Such a tendency was already observed by Feke (2003). In her
dataset, however, only female speakers seemed to accommodate to the backchan-
neling style of male subjects (Feke, 2003), while in our study both female and male
listeners appear to do so.
Even though striking differences between same- andmixed-gender dyads did not

emerge from our quantitative analysis of the preceding turn-taking cues, another
case where the dyad composition was found to be relevant for backchannel produc-
tion is the variation of intensity values in the speech preceding feedback. In fact, in
this case, the intensity patterns observed in the last second of speech preceding the
production of a backchannel varied based on whether the listeners were engaged in
conversation with someone of the same or a different gender. This indicates that lis-
teners tended to place their backchannels after different intensity values depending
on the gender of their conversation partner. Specifically, in mixed-gender dyads (or
with “Other” speakers), the speech preceding the FLwas characterized by lower in-
tensity values compared to same-gender dyads, where higher intensity values were
observed. This observation suggests a potential tendency to minimize disruption
in conversations with individuals of a different gender, and a lesser concern for dis-
ruption when engaging in conversations with individuals of the same gender.
Other studies have also highlighted the significance of intensity variations in con-

nection to the gender of dialogue partners, not only in the context of backchannel
production but also in shaping overall conversational dynamics. Togetherwith vari-
ations in F0 levels, intensity is the cue for which Levitan et al. (2011) find consistent
levels of local accommodation between dialogue partners in the speech preceding
backchannels: listeners tend to produce feedback expressions after intensity lev-
els that are increasingly similar, as the conversation progresses, to those after which
their interlocutor also produces backchannels. Variations in conversational intensity
connected to the gender of both interlocutors also emerged in the findings reported
by Jurafsky et al. (2009). In their study on a sample of American English speakers
in a speed dating setting, they find that, when male speakers talk to a female inter-
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locutor who they perceive as friendly, they become more sensitive to variation in
intensity and display a larger range in their own speech. While we did not specif-
ically detect accommodation patterns in the use of intensity preceding feedback,
our results suggest that intensity might be employed differently by listeners to time
backchannels based on the gender of the current speaker and the gender of the lis-
tener.
Notably, intensity was the only phonetic parameter in our results on which varia-

tionmodality had a significant effect in the quantitative analysis. In fact, in linewith
previous research on the speech preceding feedback in face-to-face interactions,
specifically with the results reported by Truong et al. (2011), gestural backchannels
in our dataset are consistently preceded by higher intensity values than backchan-
nels involving a verbal component. As Truong et al. (2011) suggest, this result can
be connected to the tendency of visual backchannels to occurmostly in overlapwith
speech, while verbal backchannels arise during silent pauses. This indicates a sig-
nificant role played by intensity in the planning of listeners’ backchannels across
modalities during the current speaker’s utterance. Our results also suggest that the
variation of intensity over time has the possibility to influence, to some extent, the
timing of the backchannel in relation to the current speaker’s utterance. Listen-
ers seem to react differently to various intensity profiles in the speech preceding
the FL. For instance, a decrease in intensity, commonly associated with signaling
turn-yielding intentions in conversation (e.g., Gravano andHirschberg, 2011; Rossi,
2022 for the same corpus), is followed by a tendency among listeners to produce
backchannels after an audible silent gap. Although further analysis is required, it
can be hypothesized that some of these backchannels, produced in such contexts,
may serve as a means for listeners to decline the offer of the next turn from the
current speaker by using a “perverse passive” backchannel (see Section 9.2). On
the other hand, a decrease followed by a rise in the intensity profile before the FL
was associated with backchannels promptly produced at the offset of speech by
the listener, without any perceivable silent gap or speech overlap (i.e., with a no-
gap-no-overlap transition). Overall, these results point towards intensity playing
a fundamental role for the listener in both the planning and production of multi-
modal backchannels, together with a possible relevance linked to the gender of the
interlocutors in the dialogue.
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Further differences between female and male listeners’ use of phonetic turn-
taking cues to plan backchannels emerged in our data for F0 and speech rate. Firstly,
female listeners produce backchannels in overlap with the current speaking turn
after speech intervals marked by low F0 values, below the current speaker’s mean,
while male listeners backchannel after a higher F0. Areas of low F0 in the current
turn have been documented and described by Ward and Tsukahara (2000) as a fea-
ture which precedes the production of a backchannel by the listener, since they tend
to come after a new information has been provided, in combination with the end
of grammar clauses, or with disfluencies (Ward and Tsukahara, 2000; Ward, 1999).
Thus, female listeners in our dataset paying seeminglymore attention to this cue for
feedback in overlap with the current speaking turn might be indicative of a higher
attention to the timing of feedback at a location where it would not be perceived as
disruptive.
As for speech rate, the different patterns of response to prosodic variation high-

lighted in the analysis seem to reflect gender-specific turn-taking strategies related
to boundary marking observed in previous studies focused on the speaker (e.g.,
Rossi, 2022; Whiteside, 1995, 1996). In the current analysis, we observed that fe-
male listeners tend to backchannel more promptly after areas of slower speech rate
in the current turn, while males do so after a faster speech rate. This may indicate
that, formale listeners, a faster speech rate serves as a clearer indication that the cur-
rent speaker intends to hold the turn, possibly making it more challenging for the
interlocutor to take over, contrary to slower speech rate (Whiteside, 1995, 1996). In
this dataset, it makes sense that male listeners would backchannel more promptly
after this cue, as the current speaker may puts more effort into maintain the floor
when the listener is male, as previously observed by Rossi (2022) for the same data.
This further substantiates Rossi (2022)’s finding by suggesting that, on the receiv-
ing end, male listeners possibly perceive such a cue as a turn-holding indication.
The slower speech rate preceding backchannels for female listeners might also be
related to possible hesitations in the speech of the current speaker, and the produc-
tion of feedback might serve as an encouragement to continue and to confirm that
the channel remains open.
Finally, the social and multimodal variables considered in this study were not

significantly linked to the variation of CPP, used to operationalize voice quality in
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the speech preceding feedback. Previous findings by Heldner et al. (2019) already
provided ambiguous results on the contribution of CPP measurements for the pre-
diction of backchannels. In our results, CPP does not seem to be used any differently
in relation to the modality of the backchannel or the gender of the listeners and the
current speakers. In line with previous research, however, wewere able to highlight
its contribution to the turn-taking mechanism. In fact, syntactically/semantically
complete locations are followed by a feedback expression when the voice is more
modal, that is, has higher CPP values, which have been found to function as a turn-
hold cue in conversation (Włodarczak and Heldner, 2022; Włodarczak et al., 2023);
on the other hand, locations followed by a backchannel without syntactic complete-
ness, where thus it would be more intuitive that the current speaker would want to
continue talking, are preceded by lower CPP values, indicating a less modal phona-
tion.
These findings are relevant for the following key reasons. Firstly, they provide

a more comprehensive understanding of how listeners employ phonetic cues in
speech to plan and to produce backchannels across modalities in face-to-face di-
alogues, and how such cues heavily interact with other turn-taking and contextual
variables.
Secondly, beyond the empirical distinctions in the acoustic features of speech be-

tween self-identified male and female speakers, which for German have been thor-
oughly described by Weirich and Simpson (2018, 2023) and Weirich et al. (2019),
these results suggest the existence of gender differences in the way in which pho-
netic cues are utilized for turn-taking purposes during spontaneous interactions,
an area which so far has not been empirically investigated. Specifically, as for the
cues contributing to the timing of backchannels, the differences observed suggest
the existence of fine phonetic variation in how listeners weight and respond to these
features, locally influencing their decisions on when to provide feedback.
However, it is important to underline that these differences in the use and per-

ception of turn-taking cues do not inherently imply competition or a disrupted and
hard to manage conversational flow. In fact, the dialogues analyzed in this study
are collaborative in nature and involve interactions between peers. As previously
noted by Vinciarelli et al. (2015), “even if the scenario of the corpus does not intro-
duce a status difference between subjects and there is no status difference between
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male and female subjects” (p. 4), gender differences in backchannel timing and
distribution seem to emerge nevertheless. In the current study, the experimental
setting and tasks in which the subjects were involved might have played a role in
it. Different activities have in fact been reported to interact with gender to differ-
ent extents. For instance, task-oriented dialogues tend to highlight the relevance
of speakers’ genders compared to unstructured conversations (Leaper and Ayres,
2007; Leaper and Robnett, 2011). Even though very loosely task-based, as described
in 9.6, the fact that the interlocutors in this dataset had to talk to each other towards
a conversational goal might have influenced the speakers’ behavior in this direction.
Moreover, we observed that the gender of the current speaker was relevant for the
variation of several factors, with the majority of differences being observed in male-
female dyads, where the gender of both interlocutors has been observed to be more
relevant than in same-gender interactions (Hannah and Murachver, 2007; Leaper
and Ayres, 2007).
At the same time, our results for mixed-gender dialogues highlighted the use of

accommodation and cooperative strategies, which are indicative of a fine-grained
adaptability of gender performance and communication style to develop a collab-
orative, friendly and harmonious conversational exchange. These insights suggest
that, even though listeners and speakers may hold distinct expectations and inter-
pretations regarding the dynamics of listener behavior (Engwall et al., 2023), due
also to expectations regarding gender or gender performance, they would all pur-
sue the ultimate shared objective of achieving conversational success and effective
communication (Valentine, 1986), by cooperating andnaturally accommodating be-
tween each other.

9.11 Conclusions and outlook

This analysis of the timing of multimodal backchannels in face-to-face conversation
and of the phonetic turn-taking cues preceding FLs revealed the existence of gender-
specific patterns of listener behaviors, as well as a significant influence of the gender
of the current speakers, which seems to induce different trends and accommodating
tendencies between conversational partners. Importantly, our findings suggest that
some of the patterns of listener behavior in men and women reported in the previ-
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ous sociolinguistic literature on conversational dynamics may be influenced by how
male and female listeners employ and perceive distinct linguistic and phonetic turn-
taking cues. This, in turn, would inform their local decision-making regarding the
production of feedback expressions in a specific modality during the current speak-
ing turn, based on their judgments of appropriateness. Such results underscore the
importance of including the information related to the gender of the interlocutors,
when available, in studies investigating interactional dynamics and phonetic turn-
taking cues. More broadly, our results add to research on how gender influences
the production and the perception of acoustic features in speech by suggesting that,
in spontaneous interactions, interlocutors make different use of the phonetic turn-
taking cues available to plan their next conversational move. Based on the nature
of the interaction, as well as possibly the age, the status, the social class or the edu-
cation level of the interlocutors, these distinct preferences and tendencies might or
might not result in smooth and balanced exchanges. Further research involving a
wider range sociolinguistic factors is necessary to explore if and to what extent the
individual background and characteristics influence the way in which turn-taking
cues are produced and perceived in conversation.
The current study focused on dialogues in German. Future developments of this

investigation will involve comparing the German data with analogous face-to-face
dialogues in a language typologically related to German, namely Swedish. In par-
ticular, previous cross-linguistic comparison between German and Swedish have
highlighted differences both in the way phonetic features are used for turn-taking
purposes (Feindt et al., 2021; Rossi et al., 2022b) as well as in their speakers’ dis-
tinct attitudes towards gender roles and dynamics in society and their reflection in
acoustic values in speech (Weirich and Simpson, 2023; Weirich et al., 2019). This
comparative approach will allow for a more comprehensive examination of the hy-
pothesis that female and male interlocutors use turn-taking cues differently across
languages. Additionally, it will allow for the exploration of potential variations in
how interlocutors’ genders influence conversational dynamics across languages.
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Cross-linguistic and gender-specific

variation of turn-taking dynamics

The full summaries of the statisticalmodels in the analysis are reported inAppendix
4 (p. xxiii).

10.1 Introduction

Daily verbal interactions represent an essential aspect of our social life. In conver-
sations with others we continuously construct and reconstruct our identities as in-
dividuals belonging to a society, a community or a social group. In fact, the way
we behave in interaction and our turn-taking habits, such as when we consider ap-
propriate to take the floor, to remain silent, to produce a backchannel response,
strongly convey several aspects of our cultural and social identities (Beňuš, 2009).
While there are shared features related to conversational dynamics between the
languages of the world, such as the avoidance of long silent gaps between turns
and long stretches of simultaneous speech between interlocutors (Sacks et al., 1974;
Stivers et al., 2009) or the fact that a non-speaking interlocutor will provide some
form of feedback, or backchannel, to display attention and acknowledgement of
what the current speaker is saying (e.g., Heinz, 2003), there is at the same time a
significant deal of cross-linguistic variation in the way such turn-taking fundamen-
tals are implemented by each language, even by typologically related ones. The
observed cross-linguistic differences have been connected to the cultural values of
the community in which the language is spoken, and to the performance of some
aspects of the social identities of the speakers, such as their genders.
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The dynamics of turn-taking behavior are fundamentally shaped by complex in-
teractions of language-specific, social and contextual factors. To explore this as-
sumption and to provide empirical and quantitative data in its support, the cur-
rent study investigates language-specific turn-taking dynamics in German and in
Swedish face-to-face dialogues. Previous cross-linguistic studies have focused on
German and Swedish from multiple theoretical perspectives, and identified dif-
ferences between these two languages. For instance, studies on turn-taking high-
lighted how German and Swedish speakers manage the conversational floor by re-
sorting to different strategies and turn-taking cues as a possible result of the lan-
guages’ phonologies (Feindt et al., in preparation; Rossi et al., 2022b; Zellers, 2017).
Moreover, sociophonetic accounts have reported how German and Swedish male
and female speakers do not index gender in speech in the sameways, pointing to the
existence of socio-cultural differences between the two societies (Weirich and Simp-
son, 2023; Weirich et al., 2019). Building on these previous results, the present study
brings together the two approaches, and investigates turn-taking dynamics in Ger-
man and in Swedish by observing the frequency and the timing of speaker changes,
turn keeps and backchannels in the two languages. Specifically, since the conversa-
tions took place face-to-face and the interlocutors could rely on both the vocal and
the visual modality, backchannels will be analyzed from a multimodal perspective,
i.e., by taking into account both verbal and gestural backchannels. Furthermore,
the study analyzes how conversational variation might be used by the interlocutors
involved in the dialogues to perform their gender, and to what extent gender per-
formance might differ between the two languages and, consequently, their cultures.

10.2 Conversational dynamics across languages

The predominant use of speech and communicative gestures takes place in interac-
tion. Daily informal conversations are characterized by a succession of fast and gen-
erally effortless exchanges of turns at talk (Levinson and Torreira, 2015; Sacks et al.,
1974; Stivers et al., 2009), and brief and non-competitive multimodal backchannel
signals displaying grounding and attention (Duncan, 1974; Schegloff, 1982; Ward
and Tsukahara, 2000; Yngve, 1970). Smooth alternation of speakership and listener-
ship between interlocutors is governed by a set of participant-managed turn-taking
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norms determining who speaks and when is the most appropriate time to do so
(Beňuš, 2009; Feindt et al., in preparation; Sacks et al., 1974). These turn-taking de-
cisions are made by interlocutors at Transition Relevance Places (TRPs; Sacks et al.,
1974; also defined by Schiffrin, 1987 as Potential Transition Locations, SYNCOMPs
by Local andWalker, 2012, or by Zellers, 2017 as Potential Turn Boundaries), i.e., lo-
cations during the current turn where speaker change becomes a possibility. TRPs
in speech are marked by a set of turn-taking cues through which the speaker con-
veys his/her conversational intentions for the upcoming turn and coordinates with
the interlocutor about the next conversational action. (Levinson and Torreira, 2015).
The syntactic/semantic completeness of the TRP, the preceding variation of acous-
tic cues such as fundamental frequency (F0) movements, intensity, speech rate and
voice quality, together with gestures, facial expression or gaze patterns (e.g., Brusco
et al., 2020; Ford et al., 1996; Gravano andHirschberg, 2011; Kendon, 1995; Local and
Walker, 2012; Local et al., 1986; Mondada, 2007; Niebuhr et al., 2013; Zellers, 2017)
are all possible turn-taking cues that are used by the interlocutors to achieve close
timing in conversation.
Specifically, in informal conversations, as outlined by Sacks et al. (1974), conver-

sational participants conventionally take turns speaking and try to minimize silent
gaps and speech overlaps. Stivers et al. (2009) set out to test empirically the cross-
linguistic validity of these observations by investigating a sample of typologically
related and unrelated languages of the world in search of potential turn-taking fun-
damentals. While they do find that, in general, languages display a tendency to
minimize silences and overlapped turns, they also report a certain degree of cross-
linguistic variability in the temporal dynamics of the turn-taking mechanism. More
specifically, while the average silent gap between turns appears to have a duration
of around 250 milliseconds (ms) (cf. Heldner and Edlund, 2010), the mean time
for turn transition ranges from 7.29 ms in Japanese exchanges, to 468.88 ms in Dan-
ish. This indicates a considerable difference in what one language’s speaker might
perceive as an appropriate gap between turns, while to a speaker from another lan-
guage, it might potentially sound like a considerable delay in turn allocation. Stivers
et al. (2009) also report that the structure of languages, specifically their typological
closeness, does not seem to be explanatory for the observed patterns. For instance,
in their dataset, Germanic languages such as Danish, Dutch, and English exhibit
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distinct response timings, indicating that language structure alone may not account
for these differences.
As far as speech overlaps are concerned, the scientific literature presents exam-

ples of both languages with a low tolerance for overlaps, such as Finnish (Lehtonen
and Sajavaara, 1985; Stubbe, 1998), and communities where simultaneous speech
is more prevalent and accepted. For instance, Tannen (1984)’s study on the high-
involvement style of Jewish Americans reports a pervasive use of supportive over-
laps, that Californian American listeners perceive as interrupting (Tannen, 1984).
Ulijn and Xiangling (1995), further supported by Deng (1998), observe that Chi-
nese speakers make frequent use of overlaps at potentially interrupting locations
during the current speaker’s turn (specifically, at non-TRPs), both within their cul-
tural context and when interacting with Finnish and with Dutch speakers, suggest-
ing the influence of potential language-specific dynamics connected to cultural con-
ventions (Deng, 1998). Hayashi’s (1988) analysis of conversations in Japanese and
English indicates that Japanese speakers employ overlapped talk more frequently,
supported by quantitative analysis, and engage in more nonverbal interactive be-
haviors compared to their American counterparts.
Another turn-taking structure whose distribution and features offer a fundamen-

tal example of cross-linguistic and cross-cultural variation is backchannels, or lis-
tener feedback, i.e., responses provided by one interlocutor while the other is speak-
ing. In face-to-face conversations, where interlocutors can rely on both the visual
and the vocal channel to communicate with each other, listener feedback can be ob-
served across modalities: it can be constituted by verbal, gestural or multimodal
(i.e. both verbal and gestural) responses. Backchannels display active listenership
and invite continuation, confirming that the channel remains open (e.g., Duncan,
1974; Ward and Tsukahara, 2000; Yngve, 1970). They tend to be unobtrusive and
non-turn-competitive, and represent an important and pervasive turn-management
device in interaction. Being less constrained than conversational turns with regards
to their distributionwithin the turn-taking structure (Roberts et al., 2015), and being
optional by definition (Truong et al., 2011; Ward and Tsukahara, 2000), backchan-
nels are almost entirely rooted in the current interactive exchange, varying signif-
icantly based on the conversational practices of a specific linguistic community, as
well as other social and contextual variables (Stubbe, 1998).
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Investigations on backchanneling behavior of both native speakers and language
learners describe significant cross-linguistic differences in the use of feedback. Ex-
amples of these studies have put Japanese in comparison with German (Krause-
Ono, 2004) or with American English (Cutrone, 2014; Ward and Tsukahara, 2000;
White, 1989); American English in comparison with French (Wieland, 1991) and
Spanish (Berry, 1994); Finnish with Central European languages or English (Lehto-
nen and Sajavaara, 1985; Stubbe, 1998). From these accounts, Japanese listeners
emerge as the most active in displaying feedback to the current speaker, both visu-
ally and verbally, as well as the ones transferring this tendency when speaking in
an L2. “...[A]s backchanneling is one of the core points of Japanese polite behavior,
it might be that Japanese cannot easily behave in a seemingly impolite way; ergo
they cannot give up their backchanneling beyond a certain extent” (Krause-Ono,
2004, p. 78). On the other hand, Finnish listeners, with their very low tolerance
for speech overlaps and interruptions in their conversations, could be placed on the
other hand of the continuum, with their interactions being characterized by sparser
feedback, mostly in the form of gestures, and with the use of verbal backchannels
having a negative connotation (Lehtonen and Sajavaara, 1985; Stubbe, 1998, 2013).
What emerges from these studies is the possible existence of language-specific and
culture-specific baselines for backchannel frequency in conversation (Stubbe, 1998;
White, 1989), as well as specific expectations regarding distribution. In fact, even
if backchannels are, by definition, not openly acknowledged by the current speaker
(e.g., Ward and Tsukahara, 2000), they are nevertheless taken into account to some
extent: while they tend to go unnoticed, they become noticeable when there are too
many of them or too little (Krause-Ono, 2004). They might also be considered as
inappropriate when not well-timed within the current speaker’s turn (Poppe et al.,
2011). Previous studies suggest a preference for verbal backchannels to be produced
after the offset of speech of the current speaker’s turn, while gestural backchannels
can also occur in overlap, as they are more likely to cause disruption (e.g., Poppe
et al., 2011; Rossi, 2022; Truong et al., 2011).
Fant (1989) compares the turn-taking dynamics between Spanish and Swedish

speakers and observes that Swedish listeners provide approximately 15 times more
verbal feedback than Spanish subjects. In fact, it appears that Spanish interlocutors
rely more on gaze patterns to signal attention to each other. Fant (1989) concludes
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that the production of more backchannels verbally is indicative of the Swedish and,
in general, Scandinavian communication style, which prioritizes overtly confirming
attention and agreement in dialogue, more than Hispanic culture.
In general, these accounts indicate that, despite being founded on some shared

rules, the timing and the overall dynamics of turn-taking structures vary across
languages and speaking communities. However, as emphasized by Dideriksen et
al. (2023), most investigations tend to compare languages that are typologically dif-
ferent and culturally distant from each other. As a result, the observed variation
in the distribution of conversational devices remains confined to descriptive ac-
counts and lacks more in-depth or fine-grained explanations. To address this lim-
itation, Dideriksen et al. (2023) analyzed two related languages, Norwegian and
Danish, which have very similar societies and cultures but differ in sound struc-
ture. The study specifically targeted backchannels, repairs, and conversational en-
tertainment in dialogues, and their findings highlight that conversational devices
aimed at demonstrating mutual understanding are more prevalent in Danish. The
authors suggest that this discrepancy might be partly attributed to the relatively
higher acoustic opacity of Danish compared to Norwegian. Consequently, Dan-
ish speakers might rely more on linguistic entertainment to display understanding
and reduce the need for repairs. In conclusion, the authors propose that language-
specific properties, linked with cognitive processing factors (e.g., mutual under-
standing and context-driven inferences), may underlie the variation in the use of
conversational devices and dynamics in conversation.
In summary, while at the moment our understanding of how conversational dy-

namics systematically vary cross-linguistically is still limited (Dideriksen et al.,
2023), possible reasons for this variation have been indicated in the “cultural in-
teractional pace” (Stivers et al., 2009: 10590), in guidelines of appropriateness and
politeness rooted in sociocultural values andwidespreadusage patterns (e.g., Kraaz
and Bernaisch, 2022; Krause-Ono, 2004; Stubbe, 1998), or even in language-related
properties and constraints which reflect in cross-linguistic differences in the use of
conversational dynamics (Dideriksen et al., 2023).
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10.3 Gender-related variation in speech

Some studies observing cross-linguistic variation in turn-taking patterns and con-
versational behaviors reported that the gender of the subjects in their datawas at the
base of some degree of within-language variation (e.g., Cutrone, 2005; Deng, 1998;
Feke, 2003; Kraaz and Bernaisch, 2022; Stubbe, 1998). The influence of gender on
interaction has been a source of interest for decades in sociolinguistics. Early studies
weremainly aimed at identifying and describing the differences in thewaymen and
women behave in conversation (Plug et al., 2021), as they saw language and inter-
action as reflecting the social imbalance and power inequalities (e.g., Lakoff, 1973;
Zimmermann and West, 1975), or as the environment where the different cultural
backgrounds in which men and women were educated would manifest and likely
clash (e.g., Tannen, 1990). However, within more recent approaches, gender tends
to be characterized, not as something an individual is, but rather as something an
individual does (Cannon et al., 2019; West and Zimmerman, 1987), performs (But-
ler, 1993), and/or indexes (Ochs, 1992) through social acts and practices, such as
speech and interaction. Studies within this framework do not necessarily look to
outline specific boundaries between men and women in speech; instead, masculine
and feminine styles are treated as being part of a continuum, and can be adopted
by speakers based on the identity they wish to performwithin a particular situation
(Coates, 2004; Stubbe, 2013).
This view accounts for the fact that the observed differences in language use

might not always be consistent from study to study, as other variables might in-
teract with gender, such as the interactional role of the participants in the study,
as well as its contextual settings (Plug et al., 2021). For instance, aggregating the
results from 29 studies comprising 3,502 subjects investigating the gender-specific
use of tentative language, Leaper and Robnett (2011) find an influence of the exper-
imental task in the gendered behavior of participants. Specifically, they find a larger
group difference between male and female speakers in task-based interactions, and
hypothesize that such tasks might be responsible for the activation of more stereo-
typical gendered behaviors. Vinciarelli et al. (2015) also report differences in the oc-
currence of different interactional phenomena such as laughter, overlapped speech
and silences. Subjects were involved in a cooperative task to be carried out over the
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phone. In their results, Vinciarelli et al. (2015) report that, even if the task did not
introduce a status difference, male speakers were found to adopt more stereotypi-
callymasculine behaviors associatedwith dominance, such as talking for longer and
laughing less over the course of the task. Moreover, it has been observed that the
gender of the interlocutor involved in the conversational activity has an influence
on the dynamics involved. One of the tendencies observed is that, in mixed-gender
dyads, the gender identity of the participants becomes more salient for them than
in same-gender interactions and, “when a particular identity is salient, individuals
prescribe to that which is most exemplary of the group, including communicative
behaviors” (Palomares, 2004: 558). This means that a higher frequency of gender-
specific stereotypical behaviors will be observed in conversations betweenmale and
female participants than in male-male or female-female ones (Hogg, 1985; Palo-
mares, 2004; Plug et al., 2021; Reid et al., 2003).
In general, previous literature on gender and turn-taking carried out on men and

women from Western countries, reports all-female conversations to be commonly
marked by a cooperative approach, where the traditional norm of one speaker at a
time is replaced by a shared conversational floor, overlapping questions, rephrasing,
repetitions, and backchannels, indicating active engagement (Coates, 2004; Edelsky,
1993). On the other hand, interactions amongmen typically adheremore to the one-
speaker-at-a-timemodel, featuring either extendeduninterrupted speaking turns or
brief and rapid exchanges, withminimal instances of overlap, considered disruptive
(Coates, 2004). In their review of more recent studies on gender and conversational
practices in dyadic interactions, Plug et al. (2021) highlight women’s tendency to
exhibit a number of supporting turn-taking behaviors, expressing engagement in
ongoing interactions across diverse contexts and roles by utilizing various commu-
nicative cues such as supportive interruptions, cooperative overlap, more frequent
verbal backchannels and head nods than male subjects.
An important contribution to the empirical investigation of gender performance

through speech has been given by studies in sociophonetics, particularly through
cross-linguistic analyses that examine howmale and female speech patternsmay ei-
ther converge or diverge in different languages. Starting from the observation that
the speech of men and women, influenced by biological sex, inherently possesses
distinct acoustic properties—male speakers’ F0 and formant frequencies are lower
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than for female speakers (Coleman, 1976; Fant, 1966; Simpson, 2009), female voice
is found to be breathier (Henton and Bladon, 1985; Klatt and Klatt, 1990) and to ex-
hibit a larger vowel space (Henton, 1995)—sociophonetic research highlights how
these biological differences are not uniformly reflected in speech across languages.
In fact, the cultural construct of gender and its performance in a particular commu-
nity (Kendall et al., 2023) and/or in a particular situation play a fundamental role
in determining the extent or the size of the difference between males’ and females’
speech. That is, an important aspect of the acoustic variations of speech is learned
(Simpson, 2009; Weirich and Simpson, 2018) and it is shaped through the social life
of the individual. For instance, Simpson (2009) conducted a cross-linguistic review
of various studies, including the findings reported by Traunmüller and Eriksson
(1993), in which highlighted the minimal differences in F0 found in theWù dialects
of Chinese in comparison to the substantial variations observed between the F0 val-
ues of French and English men and women. Simpson (2009) comments that “it
would be unreasonable to account for such large differences in terms of anatom-
ical differences in the populations being investigated; part of the difference must
be attributed to learned behaviors” (Simpson, 2009, p. 625). Van Bezooijen (1995)
reports the differences in pitch values between Dutch and Japanese, and find that
the higher pitch observed for Japanese women is connected to attributes consid-
ered feminine and attractive for Japanese society, while the mid-lower pitch is more
connected to attractiveness in Dutch.

10.4 Previous comparisons of German and Swedish

German and Swedish—two Germanic languages, with societies that share impor-
tant cultural ties and similarities (e.g., Weirich et al., 2019)—have been compared
in terms of both turn-taking structures and gender performance through speech.
Significant differences have emerged in both lines of investigation, laying impor-
tant theoretical and empirical foundations for the current study’s objective of as-
sessing language-specific and gender-specific patterns of variation in conversational
dynamics.
Firstly, it has been suggested that the prosodic phonologies of German and

Swedish could be at the base of cross-linguistic differences in the acoustic signalling
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of turn-taking intentions. German is an intonation language, marking prominent
syllables with pitch accents that can carry information about the information struc-
ture and discourse relationship, while Central Swedish is a pitch accent language,
where a two-way lexical pitch contrast is used to distinguish word pairs (Gård-
ing, 1989; Gussenhoven and Bruce, 1999). Feindt et al. (2021, in preparation) and
Rossi et al. (2022b) find that the variation of pitch (operationalized as F0 move-
ments) towards TRPs is more constrained in Swedish compared to German, where
speakers exhibit greater pitch variability and utilize it for turn-taking functions,
as well as possible inter-speaker prosodic entrainment. These observations lead
to the hypothesis that pitch might be already saturated with its lexical function in
Swedish, resulting in reduced variation related to interactional and pragmatic func-
tions, alongwith a preference for other acoustic turn-taking cues, such as segmental
duration (Feindt et al., 2023, in preparation; Zellers, 2017).
Rossi et al. (2022c) also report a preliminary overview of the distribution of turn-

taking structures, i.e., the frequency of speaker changes, turn-holds and backchan-
nels across the two languages. Notably, they observe that Swedish speakers exhib-
ited a higher rate of backchannels in their dialogues, while German speakers dis-
played a higher rate of speaker changes. However, they did not explore this cross-
linguistic distributional difference any further. Moreover, the backchannels consid-
ered in Rossi et al. (2022b, 2022c) were only those produced in the verbal modality
as, in the German dialogues that they use for their analysis, taken from the Kiel
Corpus of Spoken German (Kohler et al., 2017), the interlocutors were not face-
to-face, unlike the interlocutors of the Swedish dialogues. Therefore, while these
findings suggest potential differences in conversational dynamics between the two
languages, further analyses onmore comparable data are essential to achieve amore
comprehensive representation.
Cross-linguistic sociophonetic studies by Weirich and Simpson (2023) and

Weirich et al. (2019) also reveal that German and Swedish speakers exhibit dif-
ferent patterns of gender-specific variation in speech. They collected both phonetic
data (F0mean values, vowel space size) and gender identity data with self-ascribed
femininity scores in German and Swedish participant using the GEPAQ_F+ ques-
tionnaire (Runge et al., 1981), which comprises 8 bipolar adjective pairs character-
izing positive personality traits conventionally associated with women, including
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qualities like kindness, sensitivity, friendliness, and empathy, with higher scores
indicating a positive association with these attributes. In Weirich et al. (2019), they
observe that the difference in acoustic measurements between male and female
speakers is smaller in Swedish, aligning with comparable values in gender identity
scores, where female speakers displayed lower scores in Swedish. This finding was
further confirmed in Weirich and Simpson (2023)’s investigation into the phonetic
parameters of new parents in Germany and Swedish and their development over
time. In Sweden, a reduced gender-specificity was once again observed, as female
speakers shifted towards male values. This shift aligned with the lower femininity
scores obtained from the questionnaire, which did not significantly differ from the
self-ascribed attributes of male participants. In contrast, the differentiation between
male and female speakers’ values and scores was more evident in Germany.

10.5 Objectives

The current study has two main objectives. First, it aims to observe the distribution
of turn-taking actions (speaker changes, turn keeps and backchannels) in German
and in Swedish, in order to identify possible differences in the conversational dy-
namics between the two languages. The second objective of the study is to test the
possible influence of the gender of the speaker and the gender of the listener on
the distribution of the turn-taking structures. Specifically, since the self-ascribed
genders of the subjects that are part of the datasets employed (described in Section
10.6) were male and female, the current study will adopt these binary gender labels
for the following analysis, that will thus focus on men and women’s conversational
behavior.
The research questions of the current study are the following:

1. Are there differences in the distribution of speaker changes, keeps and
backchannels between German and Swedish?

2. Does the gender of the interlocutors influence the distribution of turn-taking
dynamics similarly in the two languages?

We hypothesize that significant differences in the distribution of conversational
structures between German and Swedish will arise, consistent with the preliminary
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observations made by Rossi et al. (2022b, 2022c). Their exploration indicates po-
tential differences in the frequency of turn-taking structures, suggesting distinct
conversational tendencies. For instance, it is possible that Swedish speakers, with
potentially higher rates of backchannels, might place greater emphasis on active
listenership. By incorporating multimodal backchannels and datasets from face-
to-face dialogues in both German and Swedish, the objective is to present a more
comprehensive analysis of the distribution and frequency of turn-taking structures
in dialogues.
Furthermore, differences in the extent of gender influence between the two lan-

guages are expected. If Swedish exhibits a smaller degree of gender-specificity in
speech than German, as suggested by Weirich et al. (2019)’s results, significantly
different distribution patterns between male and female speakers in Swedish may
not be observed, while more a more stereotypical differentiation might be found in
German.

10.6 Methods

To test the influence of the language and the gender of the speakers on the distri-
bution of conversational structures in German in comparison with Swedish, a set
of 12 face-to-face dialogues between adult native speakers of German, for a total
of 2 hours and 15 minutes, and to a set of 6 face-to-face dialogues between adult
native speakers of Swedish, for a total of 30 minutes, were analyzed. The German
data come from the DUEL Multilingual Multimodal Dialogue Corpus (Hough et
al., 2016). The Swedish data come from the Spontal Corpus (Edlund et al., 2010).
The dialogues analyzed for this study were balanced for the gender of both inter-
locutors, with the objective of having the same number of female andmale speakers
(encoded in the variables as “Female” and “Male”) in conversation with an inter-
locutor of their same gender or of a different gender (encoded in the variables as
“Same” and “Other” respectively). As previously addressed (Section 10.5), the bi-
nary labeling of gender is due to the fact that the available data only included male
and female subjects, and no participants provided a knowngender identity different
from their biological sex.
The dyad composition is encoded by a combination of the two set of labels
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(i.e., “Female-same” for same-gender conversations including two female speak-
ers, “Female-other” for mixed-gender conversations including a female speaker
and a male interlocutor, “Male-same” for same-gender conversations including two
male speakers and “Male-other” for mixed-gender conversations including a male
speaker and a female interlocutor). Two of the speakers in the Swedish dataset, one
male and one female subject, separately took part in two dialogues in the dataset,
once in a same-gender and once in a mixed-gender pair.

10.6.1 Datasets and comparability

The two datasets selected for the cross-linguistic comparison were chosen because
they are comparable in terms of the types of interactions and conversational struc-
tures they comprise. For both corpora, the selected dialogues involve two partici-
pants who could see each other while engaged in conversation, sitting face-to-face.
Moreover, in both the DUEL Corpus and the Spontal Corpus, participants wore
head-mounted microphones to capture the speech of each participant on separate
channels, which allowed for the analysis of portions of overlapped speech as well.
The two datasets present, however, a few differences, which, without undermin-

ing the overall comparability, might affect to different extents the results for this
study’s specific research questions. One difference consists of the directions that
participants were given about their interaction. While both corpora contain spon-
taneous exchanges, the dialogues in the DUEL Corpus were started with an input
given by the researchers, and the conversational participants were not completely
free in the choice of the overall interaction’s topic. Thus, the dialogues in German
were “loosely task-directed” (Hough et al., 2016, p. 1784), as the researchers pre-
sented subjects with initial prompts, or “scenarios”, designed to initiate interaction
without spending excessive time selecting a conversation subject.
Specifically, the dialogue portions from the German data analyzed for the current

study are the ones corresponding to the “Dream Apartment” and the “Film Script”
scenarios. For the “Dream Apartment” scenario, the dialogue partners were told
that, with the prospect of becoming roommates, and with a large sum of money
at their disposal, they should discuss their ideal apartment layout and furnishing.
In the “Film Script” scenario, the pair was asked to imagine a movie scene which
they thought would be very embarrassing, and could rely on their own personal

143



Chapter 10 Cross-linguistic and gender-specific variation of turn-taking dynamics

experiences or on movies they had watched. The DUEL corpus includes a third
scenario called “Border Control,“ involving a role-play interview at a desk, where
one participant played the role of a traveler, while the other acted as a border control
officer, directing the conversation with questions. Given the different nature of the
interactions of this latter scenario, these dialogue portions were not considered for
the analysis of the German data.
On the other hand, the Swedish dialogues retrieved from the Spontal Corpus

were completely spontaneous, both in terms of the interactional dynamics aswell as
the topic of discussion, which came up naturally between the two subjects (Edlund
et al., 2010). The difference between the two corpora thus lies in the conversational
activity, which can be categorized following the classification by Leaper and Rob-
nett (2011) as either structured (assigned topics of discussion) or unstructured (free
choice). Since one corpus comprises entirely spontaneous interactions, while the
other involves minimal task-oriented elements, potential differences might emerge
in the interaction structure, since, as discussed earlier in Section 10.3, the task could
influence how interlocutors’ gender affects speech. Although studying the task’s
impact is beyond the scope of this study, it will be considered in the interpretation
of the results.
Another difference between the datasets used for the study is the selection of the

dialogue excerpts due to the data availability. In the DUEL Corpus, annotations
were carried out starting from the beginning of the interactions, while for the Spon-
tal Corpus the available files consist of extracted dialogue portions from longer con-
versations where speakers had already started interacting. This could potentially
impact observed conversational patterns in different ways. In fact, the temporal
dimension of conversations have been found to play a role in the distribution of in-
teractional devices. For instance, backchannels have been reported to become more
frequent over time (Fusaroli et al., 2017). The possible effect of global convergence
(e.g., Weise and Levitan, 2018) might also bring two speakers to adopt increasingly
similar behaviors themore they have been talking to each other. As this could poten-
tially lead to the emergence of different patterns in the two languages which might
not be directly connected to language-specific tendencies or the influence of gender,
this dataset difference will also be considered in interpreting the results.
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10.6.2 Annotation

Orthographic transcriptions of the dialogues, as well as the subdivision into speak-
ing turns and utterances were provided with both the DUEL Corpus and the Spon-
tal Corpus. Utterances were automatically divided into words, syllables and seg-
ments using theWebMAUS pipelinewithout Automatic Speech Recognition (Kisler
et al., 2017; Schiel, 1999) and manually corrected in the relevant intervals by the au-
thor.
The annotation of turn-taking structures and timing was carried out in Praat

(Boersma and Weenink, 2023). Point labels were placed corresponding with each
speaker’s utterances in locations where a speaker change or a backchannel by the
interlocutor arose, or at the offset of speech if the current speaker kept the floor
and continued speaking. The segmentation into words, syllables and segments was
useful to identify potential utterance-internal silences or overlaps not entirely visible
through the turn subdivision.
Following the approach used in Feindt et al. (2021, in preparation) and Rossi et

al. (2022b), the turn-taking labels indicated:

1. Syntactic/semantic completeness in context of the speech preceding the label
(’yes’ for Complete and ’no’ for Incomplete);

2. Syntactic form of the location, indicating if the speech preceding the label was
in declarative form (labeled as ’d’) or in the formof a question or a tag question
(labeled as either ’q’ or ’t’ respectively; given the availability of the data and
the scope of the study, only the locations in declarative form were considered
for the current analysis);

3. Sequential structure, or turn-taking structure, describing the conversational
action that followed the label: if the floor passed from one speaker to the other,
the sequential structurewas labeled asChange (annotatedwith ’c’); if the same
speaker held the floor and continued talking the label was Keep (’k’); if the
interlocutor produced a backchannel while the current speaker was talking,
or during a pause after which the current speaker continued keeping the floor,
the structure was labeled as Backchannel (’b’);

4. Transition type, indicating the timing with which the sequential structure
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Figure 10.1: Example of the turn-taking annotation of speaker “A“ in one of the German di-
alogue participants in Praat. In this portion of the dialogue, speaker A is talking (annotated
on the first tier) and speaker B (fifth tier) is listening. The 2nd tier contains the transcrip-
tion of A’s utterances, and the third tier the segmentation of the utterance into words (sylla-
bles and segments are not reported). B’s contributions in this portions are two multimodal
backchannels, from which the verbal and the visual component are annotated on the sixth
and seventh tier respectively. The turn-taking labels are placed on the fourth tier, using a
point label, placed either at the offset of speech for turn keeps, or where backchannels (and
speaker changes) arose.

arose: with a silent gap (labeled asGap, ’g’), with a speech overlap (labeled as
Overlap, ’o’) orwithout any audible gap or overlap, i.e., either arising smoothly
at the offset of speech, or with possible speech overlaps or silent gaps under
120 ms (labeled as No-gap-no-overlap, ’n’), following the detection threshold
provided in Heldner (2011).

An example of the annotation in reported in Figure 10.1. All the labels were ex-
tracted using a Praat script written by the author.

10.6.3 Labels preceding backchannels

Specific attention was placed on identifying and labeling locations preceding
backchannels in order to provide a comprehensive analysis of listener feedback dy-
namics.
As previously mentioned (see Section 10.2), a backchannel is a brief and unob-

trusive signal in either the verbal, the visual or in both modality simultaneously,
produced by the interlocutor who, in that precise moment of the conversation, has
the role of the listener (i.e., does not have the conversational floor), while the current
speaker is talking (Cutrone, 2014; Yngve, 1970). The annotation process considered
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backchannels constituted only by a verbal element, by a gesture (more specifically,
a movement of the head), and by both elements arising simultaneously.
Following the annotation guidelines of the same German dataset already pre-

sented in Rossi et al. (2023), the sequential structure was labeled as Backchannel

if the feedback provided a direct reaction to the content of the current turn, was
optional and was not acknowledged by the current speaker (Ward and Tsukahara,
2000). Thus, with this approach all instances of short utterances and/or headmove-
ments used as turn-openers or in correspondence with the end of a full-fledged
turn, as well as answering questions or requesting clarifications are not considered
as backchannels (Rossi et al., 2023; Ward and Tsukahara, 2000).
Following the annotation schemepresented inRossi et al. (2023), the label preced-

ing a backchannel also specified its modality (verbal, gestural or multimodal when
a verbal item and a head movement occurred simultaneously), the lexical form of
the item, if available, and the headmovement type, if available. Verbal backchannels
were identified in Praat, while headmovements used as feedbackwere annotated in
ELAN (Wittenburg et al., 2006)with theirmovement type, using the guidelines and
the template provided by the the Multimodal andM3DMultidimensional Labeling
Scheme (Rohrer et al., 2023; Rohrer et al., 2020), based on the head movement de-
scription provided by Wagner et al. (2014). Following Malisz et al. (2016), uninter-
rupted headmovements, such as repeated nods, were treated as a single annotation
unit. However, unlike in Malisz et al. (2016), where different head movement types
were grouped together when continuous, each annotation in the present study con-
tained only one type of gesture. This approach aimed to provide a more detailed
representation of the temporal alignment between each head movement, the pos-
sible verbal component of the backchannel, and the speech of the current speaker.
Labels were then extracted from ELAN and imported in Praat on a dedicated inter-
val tier.
The labels used to annotate verbal feedback are: mlx formonosyllabic lexical items

(e.g., “ja”, yes), dlx for disyllabic items (e.g., German “genau” and Swedish “pre-
cis”, i.e., exactly), non for non-lexical expressions (e.g., “mh” or “mhmh”), cplx for
lexical phrases (such as “das stimmt” in German or “just det” in Swedish, i.e., that’s
right), rep for repetition of the same lexical referent previously used by the current
speaker, and com for combinations of the previous forms. This set of labels is based
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on previous work by Rossi et al. (2023) and Zellers (2021). In line with Rossi et
al. (2023), the head movement types identified in the datasets for gestural feedback
are nods, tilts, turns, protrusions and slides (the gesture types and their distribution
will not be further explored in the current study).

10.7 Analysis and Results

The analysis of the data was carried out in R (R Core Team, 2022). The packages
nnet (Venables and Ripley, 2002) was used to build multinomial logistic regres-
sion models. The packages ggplot2 (Wickham, 2016), sjPlot (Lüdecke, 2022) and
Effects (Fox et al., 2022) were used to visualize the data.

10.7.1 Sequential structure distribution

The first part of the analysis aimed at observing the distribution of changes,
backchannels and keeps, as well as their specific timing in relation to the speech
by the interlocutor. Comparisons were carried out between German and Swedish,
and within language, between male and female speakers. Given the different sizes
of the two datasets, tests were conducted separately on each, and the results were
then compared.
In total, the extracted data comprises 1,906 turn-taking locations, 1,325 from

the German dataset and 581 from the Swedish dataset. A major cross-linguistic
difference immediately emerges from the distribution of the different sequential
structures in the two languages. In German, out of the total extracted turn-taking
structures, 26% (n=344) are changes, 47% (n=628) are keeps and 27% (n=353)
are backchannels; in Swedish, out of the total number of labels, 23% (n=135) are
changes, 25% (n=143) keeps and 52% (n=303) backchannels. This indicates that
in the German dialogues speakers kept the floor without a backchannel more fre-
quently, while in the Swedish dataset the speakers produced a higher number of
backchannels, in a quantity amounting to more than half of all the labels extracted.
On the other hand, changes and keeps have almost the same frequency in Swedish.
Cross-linguistic differences connected to the timing of turn-taking are found as

well. Chi-square tests including the sequential structures and the possible transition
types indicate a significant association between the two variables in both languages
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Figure 10.2: Distribution of the sequential structures (backchannels, speaker changes, turn
keeps) in the German and Swedish speakers.

Gap Nogap Overlap Gap Nogap Overlap
German Swedish

Backchannel 118 (-5.57) 87 (-0.26) 148 (9.81) 70 (-5.73) 61 (1.46) 172 (5.28)
Change 192 (0.06) 47 (-4.30) 105 (4.85) 55 (-0.78) 31 (1.78) 49 (-0.32)
Keep 426 (4.13) 202 (3.38) NA 138 (9.10) 5 (-3.86) NA

Table 10.1: Count of observations (and residuals) of the Chi-squared test for the transi-
tion type (Gap, No-gap-no-overlap, Overlap) relative to the sequential structure (Backchannel,
Change, Keep) in German and in Swedish.

(German: χ2 = 318.09, df = 4, p <.0001; Swedish: χ2 = 219.11, df = 4, p <.0001).
However, the Pearson’s residuals indicate that keeps are significantly more likely to
occur with a silence in Swedish. While the same can be observed in German as well,
here keeps are also significantly associatedwith no-gap-no-overlap transitions. This
indicates a one-to-one correspondence between silent pauses and keeps that seems
to arise in Swedish, while this association is not observed in German (see Table
10.1).
The relationship between gender and both turn-taking structure distribution and

timing reaches significance in both languages when the interlocutor is included
in the tests, too, i.e., when the dyad composition is considered. In German and
Swedish, the relationship between the dyad composition and the distribution of the
sequential structures of the dialogues was found to be significant (German: χ2 =

149



Chapter 10 Cross-linguistic and gender-specific variation of turn-taking dynamics

Backchannel Change Keep Backchannel Change Keep
German Swedish

Female_Other 107 (2.51) 86 (0.46) 122 (-2.23) 70 (-2.12) 45 (0.75) 58 (2.36)
Female_Same 95 (0.49) 71 (-1.81) 173 (0.97) 59 (1.10) 20 (1.30) 10 (-2.87)
Male_Other 77 (0.99) 74 (0.85) 107 (-1.38) 112 (0.08) 41 (-1.20) 60 (1.04)
Male_Same 74 (-3.43) 113 (0.55) 226 (2.16) 62 (1.60) 20 (-0.53) 15 (-1.81)

Table 10.2: Count of observations (and residuals) of the Chi-squared test for the sequen-
tial structure (Backchannel, Change, Keep) relative to the dyad composition (Female_Other,
Female_Same,Male_Other,Male_Same) in German and in Swedish.

37.691, df = 6, p <.0001; Swedish: χ2 = 79.22, df = 6, p <.0001), even though with
differences between the two languages highlighted by the Pearson’s residuals (see
Table 10.2).
In German, backchannels are observed to be more likely to occur with a female

current speaker inmixed-gender conversations, and less likely betweenmale speak-
ers in same-gender dyads. On the other hand, in Swedish, female speakers inmixed-
gender dyads were less likely to receive backchannels, while it is more likely for
male speakers in same-gender interactions to receive them, even though this latter
association does not reach statistical significance (see Table 10.2).
Moreover, in German, same-gender dyads betweenmale speakers aremore likely

to include keeps, while keeps are significantly less likely to occur by female speak-
ers in mixed-gender dialogues. Again, the picture is different for the Swedish
data. In fact, female speakers in mixed-gender dyads are more less likely to receive
backchannels and more likely to keep the floor. Moreover, keeps are negatively
correlated with female-female conversations. There is also a negative association
between keeps and male-male dyads in Swedish, even though this last association
does not reach statistical significance (see Table 10.2).
The relationship between the dyad composition and the transition types was also

found to be significant (German: χ2 = 37.691, df = 6, p <.0001; Swedish: χ2 =
79.22, df = 6, p <.0001) with cross-linguistic differences. In German, no-gap-no-
overlap transitions are more likely to occur in female-female dialogues, while over-
laps are less likely to occur in male-male dialogues. As for mixed-gender dyads,
female speakers appear to be overlapped more frequently by male speakers (see
Table 10.3).
On the other hand, female speakers in Swedish mixed-gender dialogues are less
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Gap Nogap Overlap Gap Nogap Overlap
German Swedish

Female_Other 170 (-0.37) 62 (-2.00) 83 (2.94) 113 (3.91) 28 (-0.16) 32 (-4.16)
Female_Same 165 (-1.69) 107 (2.26) 67 (0.28) 20 (-3.65) 12 (-1.07) 66 (4.70)
Male_Other 150 (0.55) 54 (-1.41) 54 (0.67) 101 (0.46) 36 (0.07) 76 (-0.55)
Male_Same 251 (1.42) 113 (0.80) 49 (3.36) 29 (-2.24) 21 (1.19) 47 (1.66)

Table 10.3: Count of observations (and residuals) of the Chi-squared test for the transition
type (Gap, No-gap-no-overlap, Overlap) relative to the dyad composition (Female_Other, Fe-
male_Same,Male_Other,Male_Same) in German and in Swedish.

frequently overlapped, but silent gaps are more likely to occur these dyads. More-
over, in Swedish, gaps are negatively associated with same-gender dyads, for both
male and female speakers, while overlaps are more likely to be observed in female-
female dyads. Interestingly, they are positively associated with male-male dyads,
too, even though the association does not reach statistical significance (see Table
10.3).

10.7.2 Multimodal backchannel distribution

Exploring more closely the distribution of backchannels, the analysis highlights
both similarities as well as several cross-linguistic differences. As for the for of ver-
bal backchannels (see Figure 10.3), in both German and Swedish the shortest ones,
i.e., themonosyllabic and the non-lexical backchannels, are themost frequent. More
in detail, non-lexicals are more frequent in Swedish, where they cover 49.77% of the
data (while inGerman non-lexical backchannel represent 20.47% of the data), while
monosyllabic forms are more frequent in German, in which they are 40.52% of all
backchannels (vs. 30.41% in Swedish). The frequency of the occurrence of the dif-
ferent modalities appears very similar between the two languages. In German, out
of the total amount of feedback, 43.05% (n=152) are verbal, 27.76% (n=98) are ges-
tural and 29.17% (n=103) are multimodal; in Swedish, 42.90% (n=130) are verbal,
28.38% (n=86) gestural and 28.71% (n=87) multimodal. On the other hand, the
timing of the feedback in different modalities has a different distribution pattern
between German and Swedish (see Figure 10.4). In particular, in German gestu-
ral items occur with a higher frequency in overlap with the speech by the current
speaker, while verbal and multimodal items are produced more frequently during
silent pauses or right at the offset of speech. The same pattern is not reflected in
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Figure 10.3: Frequency of the forms of verbal backchannels—combinations (com), complex
lexical phrases (cplx), disyllabic lexical items (dlx), monosyllabic lexical items (mlx), non
lexical expressions (non) and repetitions (rep)—in the German and in the Swedish conver-
sations.

Swedish, where feedback in all three modalities appears to be produced more fre-
quently in overlap with the speech by the current speaker.
A separate multinomial logistic regression model was run for each language,

including the transition type labels describing the timing (Gap, No-gap-no-overlap,
Overlap) as outcomes, and the dyad composition, the completeness status of the
location, and the modality of the feedback as predictors. The models revealed con-
siderable cross-linguistic differences (see Figure 10.5 and Figure 10.6). In German,
there are significant main effects of the completeness status of the location where
the feedback occurs, the modality of the backchannel, as well as the dyad compo-
sition in terms of the gender of the interlocutor producing the backchannel and the
current speaker. More in detail, German backchannels are significantly more likely
to occur in overlapwhen the location is labeled as syntactically/semantically incom-
plete (β: 3.1983, z value: 8.799, p <.0001), while they are significantly less likely to
occur in overlap when they include a vocal component, i.e., they are produced as
verbal (β: -1.2506, z value: -2.926, p <.01) or as multimodal (β: -1.4422, z value:
-3.186, p <.01) items. Moreover, they are significantly less likely to occur in over-
lap with male speakers’ utterances in same-gender conversation than with female
speakers’ speech in mixed-gender dyads (β: -1.0838, z value: -2.391, p <.05).
On the other hand, in Swedish there is only a significant main effect of the com-
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Figure 10.4: Distribution of gestural, multimodal and verbal backchannels based on their
transition time (Gap, No-gap-no-overlap and Overlap) in the German and in the Swedish dia-
logues.

Figure 10.5: Summary of themultinomial model for German, including the transition types,
No-gap-no-overlap, Overlap and Gap as the categorical outcomes and the completeness status
of the label (Complete or Incomplete), the modality of the backchannel (Gestural, Verbal,Mul-
timodal), and the dyad composition (Female_Other, Female_Same, Male_Other, Male_Same).
The Odds Ratios on the x-axis indicate the likelihood of transitioning to the category No-
gap-no-overlap or Overlap compared to the reference category Gap for a one-unit increase in
the corresponding predictor variables.
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Figure 10.6: Summary of themultinomialmodel for Swedish, including the transition types,
No-gap-no-overlap, Overlap and Gap as the categorical outcomes and the completeness status
of the label (Complete or Incomplete), the modality of the backchannel (Gestural, Verbal,Mul-
timodal), and the dyad composition (Female_Other, Female_Same, Male_Other, Male_Same).
The Odds Ratios on the x-axis indicate the likelihood of transitioning to the category No-
gap-no-overlap or Overlap compared to the reference category Gap for a one-unit increase in
the corresponding predictor variables.

pleteness status of the locationwhere the backchannel is produced. In fact, Swedish
backchannels are significantly more likely to occur in overlap with the speakers’
utterance at syntactically/semantically incomplete locations (β: 6.60149, z value:
6.077, p <.0001). The modality does not appear to be a significant predictor of
backchannel timing in Swedish.
Finally, in Swedish, the dyad composition in terms of gender of the interlocutors

is a significant predictor of backchannel distribution. Displaying once again a dif-
ferent image fromGerman, Swedish male-male dyads are the most likely to contain
backchannels in overlap with the current turn (β: 2.26165, z value: 2.923, p <.01)
(see Figure 10.7).

10.8 Discussion

This analysis tested the distribution of turn-taking structures across German and
Swedish and, intra-linguistically, across female and male speakers in same-gender
and mixed-gender dyads. The main objectives were to observe potential language-
specific patterns and to investigate the influence of gender on conversational dy-
namics. The results highlighted several cross-linguistic differences, both in the oc-
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Figure 10.7: Effects plots of the multinomial models for German and for Swedish repre-
senting the likelihood of the transition types (Gap, No-gap-no-overlap, Overlap) of backchan-
nels occurring in relation to the dyad composition (Female_Other, Female_Same,Male_Other,
Male_Same).

currence of sequential structures and their timing in conversation, as well as distinct
gender-specific dynamics in German and in Swedish, suggesting the possibility of
language-specific dynamics at work in interaction.
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10.8.1 Language-specific variation

The first striking cross-linguistic difference highlighted by the analysis is the notably
higher frequency of backchannels in Swedish dialogues. In fact, 52% of the sequen-
tial structures extracted from the Swedish dataset were backchannels, vs. 27% in
German. Both results are consistent with findings from previous studies. First,
they confirm the higher backchannel frequency first emerged from the preliminary
exploration provided in Rossi et al. (2022c). Furthermore, Knudsen et al. (2020)
report 16% of verbal backchannels with respect to the full number of turns in their
analysis of German data, and estimate a 15% to be the average of backchannel con-
tributions to natural conversations in West Germanic languages, bringing together
data forDutch, English andGerman. On the other hand, studies onNorthGermanic
languages report higher backchannel rates. For instance, Fusaroli et al. (2017) re-
port for their Danish dataset that 54% of the overall number of turns are backchan-
nel contributions. In their comparison of Danish and Norwegian, Dideriksen et
al. (2023) report an average of 20-30% verbal backchannels in the overall datasets.
For Swedish, Cerrato (2002) reportsmultimodal backchannels that comprise 50% of
turns in her data on face-to-face exchanges, and 60% of turns in 10-minute dialogues
are backchannels in Fant (1989)’s data.
Section 10.6.1 hypothesized a potential comparability issues regarding the differ-

ent annotation intervals of the two datasets used for the current study, i.e., Ger-
man dialogues were annotated from the beginning of the conversation, while in
Swedish the two participants had already started interacting with each other. Con-
sidering the tendencies previously observed in the literature (Fusaroli et al., 2017),
the higher percentage of backchannel in Swedish in comparison to German can be
potentially connected, at least in part, to this dialogue excerpt difference. It might be
possible that, if taken from the beginning of the dialogue, backchannels in Swedish
might have been less frequent; on the other hand, with the conversation progress-
ing, it could be possible that more backchannels could have been found in German.
The fact that the results are in line with previous findings suggests that the ob-
served backchannel frequencies might not only be an effect of the dialogue phase,
but might be connected to more general language-specific tendencies. However,
with the available data and current annotations, it is not possible, and outside the
scope of this analysis, to verify the extent towhich language-specific factors and dia-
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logue progression might be interacting with each other, if at all. Since this potential
interaction cannot be directly assessed within the current analysis, the following
interpretation will focus solely on language-specific and sociolinguistic tendencies,
while future research and developments of the study might be able to report on the
influence of further variables.
The fact thatmodality has no significant effect on the timing of Swedish backchan-

nels is a particularly striking result. In fact, what emerged from several previous
studies in different languages (e.g., Dittmann and Llewellyn, 1968; Ferré and Re-
naudier, 2017; Rossi et al., 2023; Truong et al., 2011) is that, in order to be the
least disruptive as possible, listeners rely heavily on the different modalities to time
their feedback appropriately, with gestural items being preferred in overlap with
the speech by the current speakers, and verbal ones arising more frequently after
the offset of speech.
A possible insight into this result for this Swedish dataset might come from the

lexical content of the backchannels. In fact, when compared to German, Swedish
displays a higher frequency of very short forms, i.e., non-lexical items (non), fol-
lowed by monosyllabic lexical items (mlx) (see Figure 10.3). These backchannels,
among those comprising a vocal component, are the least disruptive type of form,
which might explain their greater occurrence in overlap with the current turn.
The results regarding backchannels point towards the possible existence of a

higher overall baseline (Stubbe, 1998; White, 1989) for backchannel rate in Swedish
conversation (and, apparently, in general in North Germanic languages compared
to West Germanic languages). In languages with a high baseline for feedback fre-
quency, such as Japanese, this tendency has been connected to the speaker’s culture
giving a strong importance to smooth and harmonious interactions and avoidance
of confrontation (e.g., Cutrone, 2005). This is a cultural trait that is also observed in
Swedish culture as “partly a consequence of the postwar ideology of consensus and
harmonizing in Sweden” (Ilie, 2004, p. 54), where avoiding conflict and uncom-
fortable situations has a particular importance in social life and decision-making
processes, such as group discussions and business settings (Auer-Rizzi and Berry,
2000; Daun, 1996; Tixier, 1996). In his cross-linguistic comparison involving Span-
ish and Swedish, Fant (1989) suggests that turn-taking dynamics reflect language-
specific communicative priorities, which, in Swedish, are to display agreement and
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cooperation to maintain a positive interaction, avoiding conflict and assertive be-
haviors. On the other hand, the description that Byrnes (1986) gives of the German
conversational style portrays an almost opposite picture. She reports that, being
more focused on information transmission and facts, German conversational style
“seeks, or at least should not shy away from, overt disagreement and confrontation.
In fact, disagreement and confrontation are valued, and have become ritualized, in
that they are deemed to further the process of establishing truth. Perhaps, in its
own way, it becomes a form of social bonding for those who customarily engage in
it” (Byrnes, 1986, p. 201) It is possible that the different rates of backchannels that
were highlighted in our datasets in German and in Swedish could be to some extent
connected to these cultural tendencies.
Another striking result that emerged from the analysis of backchannel distribu-

tion in the two languages was related to modality and timing in relation to the cur-
rent speaker’s utterance. The results for German are in line with previous studies
on feedback distribution, which indicate that the listener is able to carefully time
their backchannels to the current speaker’s turn in order to be the least disrup-
tive as possible for the stream of talk and, in face-to-face interaction, multimodal
variation is a fundamental resource to smooth feedback giving (e.g., Dittmann and
Llewellyn, 1968; Ferré and Renaudier, 2017; Rossi et al., 2023; Truong et al., 2011). In
the current analysis, German backchannels comprising a vocal element (verbal and
multimodal ones), i.e., the ones that would be potentially more disruptive, are sig-
nificantly found to occur after the offset of speech. On the other hand, in Swedish,
all backchannels occur in overlap with the speech, and the quantitative analysis
indicates that the modality of the feedback is not a significant predictor for the tem-
poral distribution within the current speaker’s turn. A potential explanation at the
base of this tendency could be that the verbal component feedback is mostly a very
short andminimal one, composed of either non-lexical expressions or monosyllabic
lexical items, and therefore potentially minimally interrupting. An additional inter-
pretation could again be connected to a possible cultural tendency of openly dis-
playing agreement and understanding being more important than careful timing.
As explored in Section 10.2, cross-linguistic studies have reported that listeners’ be-
havior of languages such as Japanese, where feedback is frequent and multimodal,
or Chinese, where feedback is frequently produced at non-TRPs, might be perceived
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as interrupting or inappropriate to speakers of other languages with different feed-
back baselines (Deng, 1998; Hayashi, 1988; Ulijn and Xiangling, 1995), while being
part of the habitual interactional routines of the language.

10.8.2 Gender-specific variation

The results also highlighted significant differences related to gender-specific turn-
taking dynamics between German and Swedish. In particular, while in both lan-
guages male and female speakers do exhibit distinct behaviors, especially when the
dyad composition is taken into consideration, the specific dynamics of the differ-
ences between genders vary across languages. The general picture that emerges
from our results is that, in German, interactional dynamics in face-to-face dialogues
appear to be more in line with the traditional, or stereotypical, gender-specific con-
versational habits described in the literature (see Section 10.3). For instance, the
results reported that German female speakers tend to receive more backchannels,
especially in overlap with speech; male subjects exhibit fewer instances of over-
lapped backchannels, but in mixed-gender dialogues they tend to overlap female
interlocutors more often, and in same-gender dyads they tend to exchange longer
uninterrupted turns (i.e., they exhibit a higher frequency of keeps).
On the other hand, the patterns highlighted in Swedish conform less with pre-

vious descriptions of gendered conversational behaviors, in particular in mixed-
gender and male-male dyads. In the current results, in fact, Swedish male speakers
use more overlapped turn-taking instances, such as backchannels, which is some-
thing that is observed also in female-female dyads in Swedish. Moreover, the asso-
ciation of longer turns with male-male conversations is not evident in Swedish, and
inmixed-gender dyads, female speakers seem to hold the floor more frequently. Fe-
male speakers in same-gender dyads, consistent with findings in other languages,
tend to utilize more overlapped talk and exhibit fewer silent gaps between turns.
Similar observations of less frequent gaps were reported for male-male dyads as
well.
These results can be considered in line with the previous findings by Weirich

and Simpson (2023) and Weirich et al. (2019), specifically on gender performance
through speech in German and Swedish. They find phonetic differences between
male and female speakers in F0 values and vowel space in both languages, but
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the distinction was smaller in Swedish, validated by femininity scores indicating
a larger divide between German men and women than between Swedish men and
women. The smaller difference that they observe in Swedish appear to be connected
to female speakers’ values approximating male speakers’ ones. In other words,
Swedish women in their data adopted more masculine speech patterns than Ger-
manwomen, but Swedishmendid not vary towardsmore feminine values. As far as
our data are concerned, fewer stereotypical behaviors from Swedish female speak-
ers in mixed-gender dyads, i.e., in the dyads where gender identity becomes more
salient for the speakers (e.g., Hogg, 1985), were detected. On the other hand, in the
context where gender should be less salient for the participants, i.e., same-gender,
both male and female speakers adopt similar conversational dynamics, which com-
prises more overlapped changes, and more frequent and overlapped backchannels.
In other words, in mixed-gender interactions, female speakers might adopt more
masculine turn-taking behaviors. In same-gender dyads, both male and female in-
terlocutors adopt a general cooperative and involved interactional style.
A possible confounding factor in the interpretation of these results in relation to

gender dynamics is the structure of the interactions analyzed in the two languages.
As explained in detail in Section 10.6, the German dialogues are loosely task-based,
while the Swedish data comprises of completely spontaneous conversations. Task-
based or structured conversations have been found to activate more frequently
gender-specific stereotypical dynamics. For instance, Leaper and Robnett (2011)
report an increased use of tentative speech (hedges, tag questions, expressions of
uncertainty and intensifiers) by women compared to men in task-driven dialogues.
They suggest that the coordinating and organizational dynamics associated with
task-based interactions might have made gender identities more salient for speak-
ers, activating the differences in conversational behavior that they observed. Thus,
it is possible that, in our German data, the presence of a loose activity assigned to
the participant might have had a role in shaping, to some extent, the turn-taking
dynamics observed in the results, or at least in making them more prominent. Al-
though the German interactions did not appear structured at an impressionistic
level, the presence of a conversational goal may have influenced backchannel use
to some extent. However, the differences observed between German and Swedish
speakers cannot be attributed solely to the nature of the conversational activity. As
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Palomares (2004) suggests, gender salience is influenced by various factors, includ-
ing the discussion topic, the relative importance of other identity features in a given
context (e.g., student, employee, colleague), and an individual’s perception of gen-
der differences. Therefore, to determine whether the type of conversational activity
limits the interpretation of the data in light of language-specific gender dynamics,
additional factors must be examined to assess whether there is an actual difference
in perceived gender salience between the two L1 groups. At this stage, with the
available information and the current analysis, it remains unclear to what extent
the presence or absence of topic-related instructions may have influenced gender-
specific behaviors.
While more extensive research on fully comparable datasets is necessary to make

definitive claims, the results of this study point towards the existence of gender-
specific dynamics interacting with language-specific tendencies, underscoring the
importance of cross-linguistic studies with a quantitative approach involving social
factors. This type of investigations would allow for a more comprehensive view of
gender performance through conversational behaviors and for a better understand-
ing of the extent of its interactions with other social factors from specific cultures
or communities. As Beňuš (2009) points out, turn-taking behavior is inherently so-
cially determined, and the “choices that we make in selecting when we speak have
clear implications as signals of our social roles, positions of power, or other typical
sociolinguistic categories such as age, gender or race” (Beňuš, 2009, p. 20). While
still relatively underinvestigated from a sociolinguistic perspective, turn-taking in
conversation represents a stimulating and challenging subject to analyze in order to
develop a deeper understanding of the underlying individual and social dynamics
at its base.

10.9 Conclusions and outlook

Despite its limitations, the current study highlighted the existence of cross-linguistic
differences in the turn-taking dynamics arising in German and Swedish data, and
in the gender performance through conversational behaviors across languages. The
results from the analysis of two typologically related languages, which exhibit
important differences in their prosodic structures, and are socially and culturally
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close, yet display several culture-specific tendencies, suggesting crucial interactions
among these factors in determining the dynamics of turn-taking in conversation.
Gender performance has a key role in shaping conversational behaviors. While

for the scope of the current study, gender was investigated only in interaction with
the dyad composition, the native language and culture of the speakers, its perfor-
mance should be investigated by also taking into consideration other social cate-
gories, such as age, or social status—all parts of the individual’s social identity,
which might be conveyed through speech variation in interaction, and to different
extents depending on the communicative situations.
As for our analysis of turn-taking in German and Swedish, open questions leave

room for future investigations. For instance, the features of verbal and multimodal
backchannels, occurring mostly in overlap in Swedish, should be further analyzed
from an acoustic perspective. More in detail, the prosodic features of the verbal
component might reveal particularly reduced and inconspicuous forms, giving fur-
ther insights into their observed distributional patterns. The acoustic configuration
of speech in the current speaker’s turn could also be relevant in this sense, as it
could exhibit specific features that would allow the listener to provide feedback
without causing excessive disruption (e.g., reduced loudness, slowed speech rate).
Finally, the turn-taking dynamics observed might suggest the existence of potential
differences in the use that male and female speakers make of turn-taking cues (e.g.,
Rossi, 2022). Given the already outlined language-specific preferences in the use
of pre-final turn-taking cues between German and Swedish (Feindt et al., 2023, in
preparation; Rossi et al., 2022b), as well as their gender-specific pattern of acous-
tic variation in speech (Weirich and Simpson, 2023; Weirich et al., 2019), a further
comparison involving gender will offer further insight on both sociophonetic and
cross-linguistic dynamics in interaction.
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Chapter 11

Summary of the results

The studies described in Chapters 6, 7, 8, 9 and 10 reported the results of a series
of analyses aimed at observing the variation of acoustic turn-taking cues towards
TRPs and the distribution and timing of turn-taking structures, such as backchan-
nels, speaker changes and keeps, by taking into account the gender of the speaker,
the gender of the listener, the L1 of the interlocutors and, for backchannels, the avail-
ability of the visual modality in the interaction.
The first study (Chapter 6) analyzed German dialogues from the DUEL Corpus

with the aim of observing the turn-taking-related variation of F0, intensity and seg-
mental duration at different time-points approaching a TRP. The first part of the
analysis observed the patterns of variation of the different acoustic cues based on
the conversational action that followed the TRP (a speaker change or a turn keep).
After that, the second part of the analysis tested the potential influence of the gen-
der of the speaker and their interlocutor on the phonetic marking of conversational
intentions. Specifically, the study tested the following hypothesis:

Hypothesis 1 (H1): Speakers of German use different patterns of acous-
tic turn-taking variation to mark their conversational intentions in the
speech approaching TRPs followed by speaker changes and turn-keeps
influenced by their gender and the gender of their interlocutor.

The results are consistent with previous studies on German (e.g., Niebuhr et al.,
2013) by giving evidence for pre-boundary segmental lengthening accompanied by
a stark decrease in intensity for speaker change cases, while for keep cases intensity
remains higher, and final lengthening is less evident. The results obtained for F0
were less clearly associated with either a speaker change or a keep; however, what
was evident in the results was a high degree of variability in F0movements towards
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TRPs in the speech of German speakers. As for gender-related effects, a first distri-
butional exploration revealed a higher percentage of keeps in male-male conversa-
tions, indicating a tendency to hold the turn for longer between male speakers in
the study’s dataset. Moreover, the same-gender dialogues (male-male and female-
female dyads) displayed a higher percentage of no-gap-no-overlap transitions, sug-
gesting the possibility of increased effort to align with one another, between inter-
locutors of the same gender, to signal conversational intentions and achieve coordi-
nation using turn-taking cues.
The quantitative analysis of gender-specific variation in the use of turn-taking

cues revealed different acoustic patterns between male and female speakers in the
dataset. Male speakers displayed lower F0 compared to female speakers, close to
their own individual baselines, and produced more rises and falls approaching
TRPs. On the other hand, female speakers showed a more consistent use of in-
tensity variation and final lengthening as turn-taking cues to distinguish between
turn-holding and turn-yielding intentions. The distinction between TRPs followed
by speaker change and turn keeps in terms of final values of intensity and segmental
duration was observable for female speakers in general, but especially in mixed-
gender dyads. For male speakers, while it was not so evident in mixed-gender
dyads, the distinction was very clear in same-gender conversations. These results
thus indicate that male speakers might rely more on changes in final F0 values to
signal an approaching TRP; and that, in conversation with a male interlocutor, both
female and male speakers put more effort into signaling their conversational inten-
tions using intensity and duration, suggesting a greater effort to manage the floor
in these situations.
H1 is therefore fully confirmed: male and female speakers ofGerman seem to pre-

fer different turn-taking cues. Most importantly, the results display that such a pref-
erence is manifested not only in the greater use of the acoustic feature in isolation,
but specifically on its pattern of variation on the temporal dimension approaching
the TRP. Moreover, the female-female, male-male and mixed-gender interactions
displayed specific turn-taking dynamics as well, indicating the importance of the
gender of the interlocutor as well.
One open question that arose from this study was the variability in the acoustic

cues preceding backchannels. Therefore, the second study (Chapter 7) aimed at ex-
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ploring the forms and the distribution of backchannels in German by considering
vocal elements and the movements of the head. Lexical and non-lexical backchan-
nels, in the forms of short verbal expressions on one hand, and non-verbal vocal-
izations and laughter on the other, were included in the analysis of vocal feedback.
Headmovements, labeled as head nods, tilts, turns, slides and protrusions, were all
identified as part of listener behavior in conversation. The study aimed at exploring
the influence of the form and the modality on the distribution and the timing of
feedback by the listener in relation to the current speaker’s turn and, more closely,
in relation to the offset of speech by the current speaker. It tested the following
hypothesis:

Hypothesis 2 (H2): Listeners in conversation are sensitive to the place-
ment of backchannels within the speaking turn and, when multiple
modalities are available, they tend to rely on multimodal alternation to
provide feedback that is the least interrupting as possible for the speech
by the current speaker.

The results show that, in line with the previous literature on backchannels, feed-
back with lexical content occurred turn-externally and after the offset of speech,
often preceded by a silent gap. Head movements, i.e., the least disruptive type
of listener behavior among those considered, occur frequently within the current
turn (turn-internally) and the onset of the movement preceded the end of the turn,
thus occurring frequently in overlap with speech. Laughter was observed to occur
mostly turn-externally, as the loudest type of feedback, while non-lexical expres-
sions, which are very minimal but still contain a vocal element, occurred with a
similar frequency both within the current turn and after the offset of speech. More-
over, the results on the temporal alignment of the head with the vocal component
in multimodal backchannels showed that the onset of the gestural part anticipated
the verbal production by around 141 milliseconds.
These results provided the basis for a further analysis of multimodal feedback

in face-to-face conversations, and confirmed H2, by displaying consistent patterns
in the distribution and the timing of vocal and gestural feedback in relation to the
current speaker’s turn, in order for it to be present and frequent but causing the
least amount of disruption as possible by exploiting multimodal alternation.
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The third study (Chapter 8) reports a preliminary analysis of the cross-linguistic
differences in the acoustic marking of TRPs in German and in Swedish, with a spe-
cific focus on the contribution of F0 to the turn-taking mechanism, and its patterns
of individual variation. The following hypothesis was tested:

Hypothesis 3 (H3): German and Swedish speakers exhibit distinct pat-
terns of variation in F0 as a turn-taking cue in the speech preceding
TRPs, with German speakers displaying greater flexibility in marking
conversational intentions and employing F0 for social dynamics, while
the use of F0 at turn boundaries is expected to be more constrained for
Swedish speakers.

The results confirmed H3 by displaying that F0 did show cross-linguistic differ-
ences in its use for turn-taking purposes between the two languages. Furthermore,
the patterns of individual variation detected in the dataset seem to also suggest a
differential use of F0 with a social and coordinating function between German and
Swedish speakers. Specifically, in line with previous literature on the different use
of pitch between intonational languages, like German, and pitch-accent languages,
like Swedish, the variation of F0 towards TRPs for turn-taking purposes appears to
be more restricted and limited for Swedish, where the values obtained in the anal-
ysis appear to consistently remain close to the speaker’s individual F0 baseline. On
the other hand, the variability observed is greater for German speakers, who ap-
pear to use F0 movements more flexibly in its interactional function. Moreover, the
results from this exploration also indicated a striking similarity in the F0 values to-
wards potential turn ends between German conversational partners, which was not
detected within the Swedish data. It was therefore suggested that, together with
turn-taking purposes, F0 movements might be used by German speakers as a mean
to entrain with each other, in order to achieve coordination, rapport and to display
understanding and cooperation between interlocutors.
The fourth study (Chapter 9) focused on investigating to what extent the gender

of the listener, as well as that of the current speaker, influences the timing of mul-
timodal backchannels in face-to-face German dialogues. Moreover, the study tests
how the variation of acoustic turn-taking cues (F0, intensity, speech rate and voice
quality) in the current speaker’s utterances guide male and female listeners’ plan-
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ning and production of feedback in same-gender and mixed-gender dyads. The
acoustic values were extracted from the syllable nuclei in the 1 second of speech
preceding the production of a backchannel by the listener, and were observed dy-
namically in their patterns of variation leading up to the feedback location.
In particular, the hypothesis tested in the analysis of this studywas the following:

Hypothesis 4 (H4): The distribution and the placement by the listener of
multimodal backchannels within the current speaking turn in German
dialogues display gender-specific patterns of variation, also based on the
gender of the current speaker and the modality of the feedback.

The findings partially confirmH4. In fact, results show gender-specific behaviors
in how feedback is produced by listeners, and timed across different modalities in
relation to the speaker’s current speech. However, the patterns of variation of the
different turn-taking cues in the speech preceding feedback appear to not always
have a significant relation with the gender of the listener or the gender of the inter-
locutor, pointing instead to a more complex picture.
As for the distributional results, several factors influence the timing of backchan-

nels. These factors include the completeness of the syntactic/semantic context
where the feedback occurs, the modality of production, as well as the genders of
both the listener and the speaker. In general, it was observed that listener feedback
occurs after the offset of speechwhen a a syntactic/semantic boundary is reached, or
when it involves vocal elements (such as verbal or multimodal backchannels). Ad-
ditionally, backchannels overlapping with the ongoing utterance are more common
when the speaker is female, whereas those occurring after the end of the speech are
more prevalent when the speaker is male.
The phonetic analysis results revealed gender-specific preferences in the use of

acoustic features related to backchanneling in conversation; however, the results
also indicate that the acoustic variation in the speech preceding feedback is influ-
enced by different interactions between all the considered factors. It was observed
that female listeners tend to backchannel in overlap with the current speaker’s turn
after lower F0 values, while male listeners do so after higher F0. Gestural backchan-
nels exhibit the highest preceding intensity. Dyad composition, in terms of gender
of the two participants, and the temporal distance from the feedback location sig-
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nificantly affect intensity variation as well: in mixed-gender dyads, backchannels
tend to arise after a decrease in intensity, while in same-gender dyads, they follow
steadier, louder intensity values. Speech rate patterns before feedback vary in re-
lation to listener’s gender, the transition type, and the distance from the location
of the backchannel. Female listeners backchannel more quickly after slower speech,
while male listeners do so after faster speech. Voice quality variation is linked to the
completeness of the utterance, with higher CPP values associated with complete lo-
cations preceding backchannels. Therefore, while female and male speakers in this
dataset appear to have specific preferences for F0 and speech rate values in order to
locally place their backchannels within the current turn, other acoustic cues, such
as intensity and voice quality, appear to be more connected to local decisions about
the modality of the backchannel, or to the completeness status of the location.
The last study, reported inChapter 10, investigated possible language-specific dis-

tributions of turn-taking structures, as well as language-specific gendered patterns
in conversational behaviors, by comparing the German data with Swedish face-to-
face spontaneous dialogues. Speaker changes, keeps andmultimodal backchannels
were taken into consideration, and their frequency and timing in relation to the
preceding speech was observed across languages, and within different dyads, i.e.,
same-gender (male-male and female-female) and mixed-gender interactions. The
main hypothesis that the analysis tested was:

Hypothesis 5 (H5): The distribution and the timing of speaker changes,
turn keeps andmultimodal backchannels display language-specific pat-
terns in German and Swedish; the gender-specific turn-taking behav-
ior displayed by male and female speakers in same-gender and mixed-
gender dyads display language-specific dynamics as well.

The results from the quantitative analysis indicated different frequencies of
backchannels between German and Swedish, with feedback constituting 27% of
turn-taking structures in German, and 52% in Swedish. Moreover, while in Ger-
man backchannels tend to be timed to the current speaker’s turn in relation to
their modality, as also reported in detail in Chapter 7 and Chapter 9, in Swedish
backchannels seems to be producedmostly in overlap independently of theirmodal-
ity. As for the results related to gender, while in bothGerman and Swedishmale and
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female speakers exhibit distinct behaviors, especially when considering the dyad
composition, the dynamics of gender are language-specific. In German, female
speakers tend to receive more overlapped backchannels, while male speakers show
fewer instances of overlapped backchannels; inmixed-gender dialogues, males tend
to overlap female interlocutors more often, whereas in same-gender dyads, they ex-
change longer uninterrupted turns. In Swedish conversations, male speakers dis-
play more overlapped transitions, a pattern also observed in female-female dyads.
Additionally, the association of longer turns with male-male conversations is less
evident in Swedish, with female speakers in mixed-gender dyads holding the floor
more frequently. In same-gender dyads, females tend to engage inmore overlapped
talk and experience fewer silent gaps between turns, a trend similarly observed
in male-male exchanges. These results on cross-linguistic differences and gender-
specific preferences in turn-taking dynamics partially confirm H5.
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Chapter 12

General discussion

The main objective of the current work was to explore and quantify, through empir-
ical data and quantitative testing, the fundamental role of the sociolinguistic and
communicative context in shaping the dynamics of turn-taking in conversation.
More in detail, the central thesis that the studies aimed at demonstrating was that
turn-taking has inherent social bases and it is rooted in the interactional situation
in which the exchange takes place; therefore, the behavior of the speakers more or
less adhering to, or more or less distancing themselves from, the one-speaker-at-a-
time model, in which gaps and overlaps are kept to a minimum, can be partially
accounted for by language-specific sociolinguistic and contextual variables that in-
fluence the realization of specific turn-taking mechanisms and dynamics.
Specifically, the present work has explored the role of the gender of the speaker

and that of the listener, the modality of communication employed to provide
backchannels, and the L1 of the interlocutors (German or Swedish) for the vari-
ation of turn-taking cues, and the distribution and timing of different turn-taking
structures.

12.1 Gender and turn-taking dynamics

As discussed in Chapter 5, RQ1 specifically addressed the influence of gender in
conversation, in order to understand to what extent the gender that is being per-
formed by the interlocutors in that specific communicative context could be con-
nected the observed turn-taking dynamics:

RQ1: Are the turn-taking-related variations of acoustic features and
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turn-taking dynamics influenced by the gender of the speaker and the
gender of the listener in conversation?

The studies reported in Chapters 6, 9 and 10 all involved the gender of both inter-
locutors taking part in the dialogues. The results indicate that the gender of speak-
ers and listeners influences the use of acoustic turn-taking cues towards TRPs, as
well as the frequency and timing of speaker changes, turn keeps and multimodal
backchannels in the face-to-face conversations analyzed. This indicates that gender
might play an important role in the way turn-taking cues are used in interaction in
order to mark conversational intentions and to place backchannels within the on-
going turn.
This result has considerable implications for the investigation of both the per-

formance of gender through phonetic detail, as well as gender-specific turn-taking
behaviors. In fact, while there is an existing body of research investigating how gen-
der is indexed in the variation of single features in speech, there seems to be a gap in
the literature in analyzing how these features are used in an interactional context for
turn-taking purposes. Equally, while previous research identified spontaneous con-
versation as one of the main social settings in which gender identity is constructed
and performed, studies investigating the possibility of gender-specific strategies for
turn management using acoustic means are lacking. Addressing these gaps, the
present thesis suggest that there could be a fundamental connection between these
two perspectives of analysis by indicating that, not only acoustic features display
different patterns of variation preceding turn keeps and speaker changes, but also
that their turn-taking-related variations can be gender-specific. The sociophonetic
explanations of these patterns—which should be further developed in future stud-
ies, as the datasets that have been used for this dissertation are too small to make
definitive claims in this regard—should at least in part differ from the ones related to
the variation of individual features, since the interactional context, the turn-taking
function and its outcome within the conversation should all be taken into consider-
ation for the interpretation.
One of the main observations reported in the study in Chapter 6 is that both male

and female speakers distinguish more noticeably between change and keeps using
final durational and intensity values when the conversational partner is a male in-
terlocutor. This was suggested to be indicative of a possible greater effort to main-
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tain smooth turn-taking by using greater acoustic signaling. Broadly, this could
potentially point towards an adaptability of cue use based on gender-specific per-
formance expectations by the interlocutor. More specifically, if male interlocutors
are expected to be less inclined to cooperate in the turn-taking mechanism, e.g., by
being more prone to overlap their interlocutor or by leaving silent gaps before ac-
cepting the speaking turn, as suggested by Whiteside (1995) for English, a greater
signaling effort is requested from the other party. On the other hand, male speak-
ers putting less effort in phonetic signaling in conversation with female speakers,
as do female speakers in same-gender conversations, might be indicative of higher
expectations of collaboration from the other party. While these represent the pos-
sible interpretations of the results from a first exploratory study on the matter, the
finding that turn-taking cues display patterns of sociophonetic variation should be
further investigated in larger-scale studies. In fact, due to the absence of previous
research addressing specifically the gender-specific variation of turn-taking cues,
direct comparisons with prior findings are currently impossible to report. Further
studies in this direction are necessary to provide a larger picture of the phenomenon
and more in-depth explanations.
In this dissertation, the sociophonetic variation of turn-taking cues was further

investigated in the study reported in Chapter 9 by focusing on the placement of
backchannels, i.e., a conversational device that has fewer distributional restrictions
than full-fledged turns, and is more directly connected to the social dimension of
the interaction (Roberts et al., 2015; Stubbe, 1998, 2013). The analysis focused on
the acoustic configuration of the current utterance preceding the production of a
backchannel by the listener. If male and female listeners weigh turn-taking cues in
gender-specificways, then theywould produce these optional responses at different
acoustic locations within the current turn.
The results support this hypothesis. In fact, female listeners seem to pay more

attention to produce backchannels at more predictable locations (i.e., after speech
marked by low F0), thus potentially causing less disruption. Additionally, female
listeners were found to backchannel more promptly after areas of slower speech
rate in the current turn, while male listeners after faster speech rate. These findings
confirm the results from the study in Chapter 6 on a larger dataset and on a more
variable and socially-marked turn-taking structure. Specifically, a faster speech rate
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might signal tomale listeners an appropriate approaching opportunity to backchan-
nel as it might be perceived as a turn-hold cue —concurrently displaying a higher
effort by the current speaker in maintaining the floor by rushing through TRPs. On
the other hand, female listeners backchannelling after slower speech suggest that
that is perceived as a turn-hold cue, which might also be related to possible hesi-
tations in the speech of the current speaker, and the production of feedback might
function as a confirmation that the channel remains open, and highlighting cooper-
ative effort.
The possibility of the preference for different cues across genders to place

backchannels within the current turn might also be detected in the results obtained
by Rivera and Ward (2007), who investigated Northern Mexican Spanish. In their
study, they brieflymention that the combination of cues they identified asmost pre-
dictive of backchannels —consisting of low F0 followed by a rise and a decrease in
speech intensity and rate—was less accurate in predicting backchannels in conversa-
tions between twomale interlocutors compared to female-female andmixed-gender
dialogues. The authors only mention this tendency without going into further ex-
ploration; however, the observation that backchannels are less predictable in male
speech after specific acoustic configurations would support the results obtained in
this thesis. In fact, it might suggest that male and female listeners place backchan-
nels at different acoustic locations in speech, also depending on the gender of their
interlocutor. It might also indicate that, when in conversation with each other, male
interlocutors might pay less attention to backchannel placement within the current
turn. Both suggestions are in line with the results obtained in this dissertation.
In summary, these findings indicate that turn-taking cues display gender-specific

patterns to mark conversational intentions by the speakers, and to time backchan-
nels to the current speaker’s turn for the listeners. As turn-taking cues have yet
to be investigated from a sociophonetic perspective, this dissertation represents an
addition to the literature by suggesting the potential influence of gender on the in-
teractional use of acoustic features in informal conversation, and by proposing a
possible methodology to expand this investigation within bigger datasets.
Gender-specific listener behavior was also observed in the timing of backchan-

nels. In fact, female listeners were found to produce more backchannels right at
the offset of speech, or in overlap with it, with other female speakers, while male
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listeners produced more backchannels after a silent gap with male speakers. Con-
versely, in mixed-gender conversations, men produced more overlapped backchan-
nels, while women with a gap or a no-gap-no-overlap transition. Again, as was the
case for turn-taking cues, this result could suggest the adoption of a backchanneling
pattern influenced by both the perceived gender of the speaker and its related ex-
pectations, with women’s communication style linked to providing feedback while
the turn is still ongoing, which is less common in men’s conversational behavior.
This tendency was previously noted by Feke (2003), who found that female listen-
ers in her dataset adjusted to the backchanneling style ofmale subjects—whereas in
the current study, both female and male listeners both seem to adjust to each other.
In conclusion, these results contribute to the literature on gender-specific conver-

sational dynamics by providing an empirical and quantitative account of the extent
of the influence of the gender of both interlocutors, in terms of the specific behavior
of the speaker/listener and the expectations they have about listeners/speakers of a
specific gender. They highlight the importance of amore sociolinguistic-oriented re-
search approach to turn-taking cues and add to the literature on the timing and dis-
tribution of backchannels in conversations within same-gender and mixed-gender
dyads.

12.2 Listener behavior across modalities

The analysis of backchannels within the current workwasmotivated by their nature
of optional responses closely associated with the social dynamics of the specific in-
teractional exchange, as well as by their multimodal character, as their frequency
and distribution are strongly influenced by the modality in which they are pro-
duced. For these reasons, backchannels represent an ideal turn-taking device to
investigate both the influence of social dimensions and the availability of multiple
modalities in the interaction on the timing of listener responses in relation to the
current speaker’s turn. The studies reported in Chapter 7 and 9 aimed at answering
RQ2:

RQ2: How does the availability of multiple modalities (i.e., the vi-
sual and the vocal modalities) in the interaction affect the timing of
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backchannels in relation to the offset of speech by the current speaker
and to the acoustic configuration of the current utterance?

The findings from the study reported in Chapter 7, which investigated differ-
ent types of backchannels in German, indicate that multimodal alternation, i.e., the
choice to produce a backchannel in the verbal modality, in the visual modality, or
with both the head and the voice simultaneously, as well as the specific forms that
backchannels may acquire, do significantly impact the temporal dynamics of turn-
taking. Specifically, the results provide further support to the theory that listeners
are very sensitive to the specific realization and timing of feedback within different
contexts (c.f., Wehrle et al., 2023).
Gestural feedback has been observed to provide support to the current utterance

without causing disruption, and to arise before the end of a turn, also in anticipation
of a verbal backchannel arising after the offset of speech (Dittmann and Llewellyn,
1968; Ferré and Renaudier, 2017; Truong et al., 2011). These patterns were observed
in the results reported in Chapter 7, in which the onset of gestural and vocal feed-
back had different timings in relation to the end of the current speaker’s turn. Vi-
sual resources were observed to be employed in order to provide non-disruptive
feedback at turn-internal locations, but also at turn-external locations, for instance
as part of multimodal backchannels which, given their less reduced acoustic form,
were suggested to be more emphatic and enthusiastic than verbal ones.
In the vocalmodality, backchannelswith different forms displayed specific timing

patterns: non-lexical feedback arose both in overlap and right at the offset of speech;
lexical forms, having a more complex content, also comprising multiple syllables,
are preferred turn-externally and after silent gaps. In spite of being the loudest
type of backchannel in the dataset, laughter was found to occur frequently both in
overlap with the current turn and after the offset of speech. This result is in line
with previous findings indicating that listener’s laughter frequently arises during
the current speaker’s turn, or as a joint event involving both interlocutors (Ludusan
and Wagner, 2022b; Ludusan et al., 2020; Trouvain and Truong, 2013). A specific
pattern related to laughter was also observed in relation to the head movements
that co-occur with it in the German dialogues analyzed. In general, confirming pre-
vious results by Dittmann and Llewellyn (1968) and Ferré and Renaudier (2017),
head movements tend to be longer than lexical and non-lexical components in mul-
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timodal backchannels. For laughter, a specific movement was observed to co-occur
with it, i.e., protrusions, which, like in the other cases, started before the vocaliza-
tion, but ended before the laughter was finished. Protrusions are not constituted
by multiple phases, as was the case for other gestures (e.g., nods), and thus had a
shorter duration and a different temporal alignment with the vocal feedback that
they accompanied, i.e., laughter.
Overall, these results highlight the complexity of listener behavior as a system in

which local decisions significantly shape temporal dynamics of the conversation.
The findings contribute to the literature on the temporal distribution of various
types of vocal feedback within the current turn, emphasizing the greater flexibility
linked to the reduced potential for interruption of certain forms. This precise timing
underscores the role of multimodal planning behind the listener’s local decisions to
produce a backchannel at a specific moment.
The study reported in Chapter 9 was specifically aimed at identifying the fea-

tures, in the current speaker’s turn, that might be used by the listener to locally
plan backchannels across modalities. The results indicate that overlaps occur at
syntactically/semantically incomplete locations within the current turn, possibly to
encourage continuation of what is being said. Moreover, the feature of intensity
of the current speech was the one that emerged as significant for the placement of
backchannels in different modalities within the speaker’s turn. This supports pre-
vious findings by Truong et al. (2011), who report that the intensity profiles in the
speech preceding backchannels varied in relation to the modality of the responses,
with gestural ones being preceded by loud speech, since they tend to occur in over-
lap with the current utterance. On the other hand, in this analysis, as in previous
investigations (e.g., Levow and Duncan, 2012; Rivera andWard, 2007; Truong et al.,
2011), verbal backchannels were preceded by a decrease in intensity. These results
reveal a close relationship between timing of backchannels across modalities and
the variation of intensity within the conversational turn.
Still in relation to timing, it was observed, in the analysis in Chapter 9, that a

higher intensity, or a final rising intensity, led tomore closely-timed backchannels by
the listener (i.e., they were produced with an overlap or with a no-gap-no-overlap
transition), while after a stark decrease in intensity, backchannels were produced
after gaps. It is possible that, in the latter case, where backchannels followed a turn-
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yielding cue (intensity decrease) and a pause, feedback was uttered by the listener
as a “perverse passive” (Ward and Tsukahara, 2000, p. 1184; cf. Jefferson, 1984) in
order to refuse the floor with a minimal contribution (Cutrone, 2005). This might
suggest the existence of specific loudness configurations preceding feedback with
different timing and interactional purposes and, in general, point towards a pri-
mary role of intensity for the timing of backchannels in German. Specifically when
considering backchannels across modalities, this acoustic feature appears to have
a more decisive role for timing than F0, which was assigned a central emphasis in
previous studies focused primarily on verbal feedback (e.g., Boudin et al., 2021;
Gravano and Hirschberg, 2009a, 2011; Koiso et al., 1998; Levow and Duncan, 2012;
Rivera and Ward, 2007; Ward and Tsukahara, 2000).
These results contribute to the research on the phonetic features in the speech pre-

ceding backchannels uponwhich listeners rely to time their responses appropriately
across modalities. As mentioned earlier, while other cues may not be strictly tied to
modality, they are associated with the gender of both the listener and the current
speaker in conversation. Consequently, they could be utilized to place backchannels
independently of modality, but rather based on gender-specific patterns related to
turn-taking and listener behavior. This again highlights the importance of consider-
ing gender alongside other factors, such as the availability of multiple modalities, in
understanding turn-taking dynamics, and emphasizes that both factors, to varying
degrees, influence the structure of German face-to-face dialogues.

12.3 Language-specific turn-taking dynamics

Finally, the dissertation comprised a cross-linguistic comparison of the previously
observed turn-taking dynamics to investigate the influence of the language and its
cultural background in relation to general conversational habits and gender-specific
language usage patterns. This comparison was carried out between German and
Swedish.

RQ3: Do the same patterns of variation occur across (typologically re-
lated) languages, or do social factors and the availability of multiple
modalities influence conversation in language-specific ways, connected
to the language-specific conversational habits, preferences, and values?
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The answer to RQ3 in this dissertation is that German and Swedish, despite be-
ing typologically related languages and sharing similarities in societal structures (cf.
Weirich and Simpson, 2023), exhibit language-specific approaches to the implemen-
tation of turn-taking cues and dynamics in conversation. Moreover, the patterns of
variation associated with the gender of the speaker and the gender of the listener
also appear to be language-specific, indicating the existence of subtle differences,
in the two groups’ cultural backgrounds, that contribute to shaping the turn-taking
dynamics.
Before discussing the results of the cross-linguistic comparison between German

and Swedish, it is important to clarify how the term language-specificitywill be used
to address both acoustic variation and the cultural context of the target groups of
speakers. The description "language-specific" is used to refer to phenomena that are
either observed for German or for Swedish (or any other language), and represent a
difference between the two. However, such language-specificity may have different
sources. In the study reported in Chapter 8, that focused on the different use of
F0 as a turn-taking cue between the two languages, language-specific tendencies
are grounded in linguistic or, more specifically, phonological reasons. In the cross-
linguistic study reported in Chapter 10, which analyzes the distribution and the
temporal dynamics of different turn-taking structures, the source of the language-
specific tendencies observed was suggested to be connected to extra-linguistic or,
more specifically, socio-cultural factors.
The first cross-linguistic study was reported in Chapter 8 and it highlighted the

different use that German and Swedish make of F0 as a turn-taking cue. The
language-specific use of F0 as a turn-taking cue in German and Swedish was fur-
ther investigated by Feindt et al. (in preparation), who confirmed the preference
for Swedish speakers for durational features rather than F0 to mark TRPs, given
the fact that the use of F0 might already be saturated as a signaling cue, given its
lexical-phonological function in Swedish.
Moreover, the analysis reported inChapter 8 also highlighted the possibility of en-

trainment in F0 values among the speakers in theGerman subset. This phenomenon
was not observed among the Swedish participants. Entrainment is a conversational
device (Dideriksen et al., 2023) that consists of a “cross-participant repetition of
communicative behaviors” (Rasenberg et al., 2020, p. 29), such as acoustic values,
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lexical structures or gestures (Brennan and Clark, 1996; Graziano et al., 2011; Lev-
itan et al., 2011; Levitan and Hirschberg, 2011). Entrainment in conversation is
employed by interlocutors in order to develop common ground and rapport and
is directly connected to the social dynamics at the background of the interaction
(Brennan and Clark, 1996; Gonzales et al., 2009; Lubold and Pon-Barry, 2014). In
the current study, it was suggested that the observed entrainment among German
conversational partners, who became more similar in their F0 values towards po-
tential turn boundaries, while Swedish speakers did not, may be once again linked
to the greater freedom in the use of pitch variation among German speakers. In
fact, alongside being used to signal conversational intentions, pitch might be used
by German interlocutors to establish specific social dynamics. It was not excluded,
though, that Swedish speakers might rely on another, more available acoustic turn-
taking cue to develop entrainment. Further analyses are needed to investigate this
hypothesis.
Since the dataset used in that study was not balanced for the gender of the

speaker, the gender-specific variation in the use of F0 as a turn-taking cue across lan-
guages was not tested. However, in line with the hypothesis advanced for the possi-
ble entrainment patterns observed, it could be expected that, while German speak-
ers display patterns of gender-specific turn-taking-related variation of F0, Swedish
speakers might rely on the variation of another cue to perform gender in conver-
sation, such as, for instance, duration rather than F0. Further research is neces-
sary to explore this hypothesis; however, previous investigations on sociophonetic
variation in German and Swedish point toward its validity. In fact, Weirich et al.
(2019) and Weirich and Simpson (2023) report that, while in German F0 shows
gender-specific values in the speech of men and women, the difference between the
F0 values of Swedish men and women was smaller. Weirich and Simpson (2023)
suggested that Swedish speakers might prefer other acoustic values to index gen-
der identity in speech rather than F0. Thus, similar results might be obtained in a
larger-scale comparison of turn-taking acoustic cues across German and Swedish
male and female speakers.
Finally, the analysis in Chapter 10 investigated the cross-linguistic and gender-

specific conversational dynamics inGerman and Swedish. In this study, the datasets
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used were balanced for the gender of both interlocutors, thus a comparison was
possible.
The main results that emerged from the general cross-linguistic analysis show

that Swedish listeners produced higher percentages of backchannels in comparison
to German listeners, revealing a different backchannel frequency baseline in the two
languages. Specifically, more than a half of the extracted turn-taking structures in
Swedish dialogues were backchannels, while in German they represented a quarter
of the data. These results are in line with previous findings related to the amount of
backchannels observed between West Germanic languages and Scandinavian lan-
guages. Knudsen et al. (2020) report that, in their German dataset, they find a 16%
of backchannels, with an average of 15% across Dutch, English andGerman. On the
other hand, studies involving Swedish, such as Cerrato (2002), indicate that feed-
back occupies the 50% of the conversations in the dataset and, in his cross-linguistic
comparison taking into account Spanish and Swedish, Fant (1989) reports a 60%
of verbal backchannels for Swedish versus a 4% for Spanish for 10 minutes of di-
alogues. Fant (1989) connects this tendency to the different cultural backgrounds
and values of the two languages, that, in conversation, are reflected in their different
frequency baselines for backchannels, and in the preference, for Swedish, to display
attentiveness through verbal responses, while gaze is the preferred mean in Span-
ish. In particular, he claims that speakers of different languages have "culturally
determined communicative priorities" (Fant, 1989, p. 249), and Swedish speakers
place great importance on displaying agreement and solidarity through their "rela-
tively emphatic" (Fant, 1989, p. 260) backchanneling style, and on avoiding assertive
or competing behaviors. This Swedish attitude is reflected in different spheres of so-
cial life, such as group discussions, political speech, business meetings (e.g., Auer-
Rizzi and Berry, 2000; Daun, 1996; Ilie, 2004; Tixier, 1996). German conversational
style, on the other hand, highly values discussion, exchange of different point of
views and confrontation (Byrnes, 1986), and overt displays of agreement tend to be
less frequent in conversation. These two distinct attitudes towards agreement dis-
played through listener behavior could explain the language-specific frequency of
backchannels observed across the German and Swedish datasets analyzed for this
dissertation, and confirm the influence of culture-specific values in shaping speak-
ers’ conversational behavior.
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Another finding from the analysis of backchannel distribution acrossGerman and
Swedish is that, in Swedish, backchannels tend to predominantly occur in overlap
with the speech of the current speaker, with no apparent effect of modality on their
distribution. While gestural items still occur more frequently in overlap and verbal
items the least, the majority of backchannels across modalities arise while the cur-
rent speaker is still talking, rather than at the offset of speech or after a silent gap.
Even if the vocal component is constituted by a monosyllabic or a non-lexical item,
thus minimally interrupting, the result that modality does not seem to influence
the timing of feedback in Swedish is a striking finding, in that it seems to deviate
from the studies outlined above highlighting the close connection between timing
and multimodal alternation. This observation can be connected to culture-specific
variation in the timing of feedback across modalities already evidenced in previous
studies. For instance, Stubbe (1998) found that Pakehas (New Zealanders of Euro-
pean descent) andMaoris display preferences for different backchannels depending
on the timing, with Pakehas providing a higher rate of verbal backchannels closely
timed to speech, while, in comparison, Maoris displayed more frequent non-verbal
feedback often after silent gaps; Lehtonen and Sajavaara (1985) report the low tol-
erance of Finnish speakers for simultaneous speech together with the prevalence
of gestural backchannels in their interactions; Maynard (1990) found that, while
Japanese and American English listeners use similar backchannels across modal-
ities, Japanese listeners overlap more frequently with the current speaker, while
American English listeners tend to provide feedback during silent gaps, highlight-
ing the existence of language-specific preferences related to timing. Building upon
these prior investigations and introducing a quantitative approach, the findings of
the current thesis indicate that Swedish and German listeners within the analyzed
datasets also display different backchanneling patterns across modalities: while
German listeners seem to associate specific feedback modalities with specific tim-
ings within the current turn, Swedish listeners appear to do so to a lesser degree,
placing more importance on the overall overt display of support and attentiveness.
These results contribute further empirical evidence of how culture-specific interac-
tional norms and social values can influence conversational dynamics, particularly
regarding listener behavior in conversation. In turn, they also demonstrate how the
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systematic investigation of turn-taking dynamics can be employed to study social
and cultural habits.
Differences in gender dynamics were also noted between German and Swedish

conversational patterns. InGermandyads, turn-taking dynamics alignmore closely
with conventional conversational habits attributed to female and male speakers as
documented in existing literature (e.g., Coates, 2004; Edelsky, 1993; Plug et al., 2021;
Tannen, 1990; Zimmermann andWest, 1975). Specifically, inGerman conversations,
female speakers tend to receive more backchannels by the listener, particularly dur-
ing speech, while male speakers receive fewer overlapped backchannels. However,
inmixed-gender dialogues, male speakers tend to overlap female interlocutorsmore
frequently and engage in longer uninterrupted turns. In contrast, Swedish males
exhibit more instances of overlapped turn-taking, similar to the behavior observed
in female-female dyads. In contrast to German conversations, longer turns are not
consistently associated with male-male dialogues in Swedish, and in mixed-gender
dyads, female speakers often dominate the exchanges by keeping the turn for longer.
Within same-gender dyads, both female and male speakers in Swedish tend to en-
gage in more overlapped talk and exhibit fewer silent gaps between turns, a pattern
observed in male-male dyads as well. These findings can be considered consistent
with those reported in the comparative analysis of German and Swedish conducted
by Weirich and Simpson (2023) and Weirich et al. (2019). Notably, they observe
that while German women and men exhibit more conventional patterns of acous-
tic variation in speech, Swedish speakers show a smaller divide between genders,
with female speakers adopting speech patterns more similar to those of male speak-
ers, suggesting a less pronounced gender-based distinction in Swedish speech. The
same separation from a conventional gender divide in conversational behavior was
found in the current results for Swedish, even thoughmale speakers in the Swedish
dataset also appear to diverge from conventional masculine turn-taking behaviors.
In conclusion, interlocutors’ L1 is observed to influence the dynamics of turn-

taking in relation to the specific acoustic turn-taking cues used to mark conversa-
tional intentions in speech, and the way in which such acoustic values might be
used as mean of social cohesion. Moreover, the modality and timing of listener
responses, along with gender-specific conversational behaviors, are also impacted
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to different extents cross-linguistically and cross-culturally. Together, these factors
play a significant role in shaping turn-taking dynamics in face-to-face conversation.

12.4 Potential limitations

12.4.1 Subjects

Possible limitations to the results obtained by the studies can be identified in the
subjects that were part of the datasets onwhich the analyses were conducted. Given
the availability of speech corpora containing free conversation in both German and
Swedish, the analysis was conducted using pre-existing data. Thus, the individ-
ual and social variables related to the background of the participants could be con-
trolled only to a certain extent, based on their availability within the corpora. For
instance, while themore recent research on gender urges for the rightful inclusion of
non-binary categories alongside the binary male-female cisgender distinction (e.g.,
Gratton, 2016; Pearce, 2019) in order to develop a more comprehensive and realistic
picture of the performance of gender in speech within specific societies and con-
texts, this dissertation only investigated male and female speakers. The availability
of the subjects in the corpora used, i.e., the subjects within German sub-corpus of
the DUEL Corpus (Hough et al., 2016), the Spontal Corpus of Swedish (Edlund et
al., 2010), and the Lindenstraße task in the Kiel Corpus of Spoken German (Kohler
et al., 2017) determined this limitation, since they self-identified as male or female.
A more comprehensive description of gender-specific dynamics could thus not be
provided.
Moreover, it is a central theme to the intersectional approach to sociolinguistic

research that the gender of the speaker by itself is not sufficient to account for the
social experience and behavior of an individual, but rather “genderedmeanings are
also simultaneously classed, raced, and region- and age-specific (not to mention a
host of other such ‘specificities’) and [...] speakers draw on all of these underly-
ing social connotations together” (Levon, 2015, p. 296). While the cross-linguistic
analyses allowed the exploration of gender-specific patterns within two different
languages in the current study, the absence of more extensive information regard-
ing the sociolinguistic background of the speaker across the corpora limits a broader
understanding of turn-taking dynamics.
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Finally, the sample of the datasets used in the gender-related analyses (24 sub-
jects for German and 12 for Swedish) poses a potential limitation for making broad
claims about gender influence on conversational behavior. However, making such
claims was not the objective of this dissertation. Rather, generalizations must be
limited to the datasets that were employed, based on observed dynamics related to
participants’ gender (and/or L1), while also comparing the results with previous
studies in order to hypothesize potential explanations. As mentioned in the pre-
vious Sections, the systematic inclusion of sociolinguistic variables in turn-taking
studies aimed to highlight the extent to which speakers’ identity features and the
interactional context significantly affect turn-taking, underscoring the need to con-
sider such factors in future, larger-scale studies. In other words, despite working
with relatively small datasets, this thesis aims to present a nuanced and context-
sensitive approach to turn-taking analysis. Future research will apply such ap-
proach to larger datasets, potentially allowing broader claims about gender per-
formance and other identity variables in turn-taking dynamics.

12.4.2 Data

Another potential limitation regards the comparability of the data used for the cross-
linguistic analyses reported in Chapter 8 and Chapter 10. As previouslymentioned,
the exploratory analysis reported in Chapter 8 did not control for the gender of the
participants, which caused a limitation for a more in-depth analysis of the social
dynamics that could have potentially influenced F0 as a turn-taking cue. Moreover,
a further comparability issue for that specific analysis is that in the Swedish dataset
speakers sat face-to-face to each other, while in the Lindenstraße task of the Kiel
Corpus subjects were not able to see each other.
The issue of comparing these two corpora in the cross-linguistic analysis of turn-

taking cues, already raised in Feindt et al. (in preparation), is that the availability
of the visual modality might lead to a weaker signaling using acoustic cues, since
speakers are able to rely on visual cues, such as gestures and eye movements (e.g.,
Edlund and Beskow, 2007, 2009; Mondada, 2007; Zellers et al., 2019). On the other
hand, when the two speakers could not see each other, acoustic cues might be more
salient, since speakers cannot simultaneously rely on the visual modality in order
to coordinate with each other to time their transitions. In Feindt et al. (in prepara-
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tion)’s results, they identified more cues significantly contributing to turn-taking in
German compared to Swedish. Moreover, while they observed a significant contri-
bution of segmental duration to turn-taking in Swedish, features like F0 and inten-
sitywere not significant, whereas theywere inGerman. The difference in the corpus
settings may explain the discrepancy in the number of cues used to signal conver-
sational intentions. Nevertheless, the cross-linguistic preference for specific turn-
taking cues over others remains detectable, indicating the reliability of the analysis
in spite of the limitations.
While in the study reported in Chapter 10 all the subjects could see each other

when talking, further comparability issues between the German DUEL corpus and
Spontal Swedish corpus, as discussed in Section 10.6.1, arise from differences in the
specific tasks assigned to speakers, and the selection of dialogue excerpts. While
dialogues in the Swedish corpus were entirely spontaneous in terms of topic choice
and interactional dynamics (Edlund et al., 2010), those in the DUEL corpus were
loosely task-based: participantswere given a theme for discussion so that they could
start talking without spending too much time in searching for a topic (Hough et
al., 2016). It is possible that the introduction of even a minimal task could influ-
ence conversational patterns, especially regarding the salience of speaker gender.
In task-based dialogues, in fact, gender identity tends to be more salient, leading to
more stereotypical and conventional gendered behaviors in conversation (Leaper
and Robnett, 2011; Palomares, 2004; Vinciarelli et al., 2015). However, as Palomares
(2004) reports, gender salience is not only modulated by one single contextual vari-
able, such as having a task to carry out; instead, it is the result of several charac-
teristics of the situation, as well as the participant’s identity, attitudes and percep-
tion of the interaction. For instance, other identity aspects, such as being a student
or an employee (Mulac et al., 2003; Palomares, 2004), might be more relevant in
specific contexts or when discussing specific topics, and might thus interact with
gender performance in conversational behavior. In studies that took the type of
conversational activity (structured vs. unstructured) into account, such as Leaper
and Ayres (2007) and Leaper and Robnett (2011), while differences between gen-
ders weremostly detected in structured dialogues, other factors were found to carry
more weight in determining conversational behaviors, such as the gender compo-
sition of the dialogue pair, the length of observation (e.g., more differences were
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detected in longer exchanges), and the type of population analyzed (e.g., male
and female undergraduate students presented more differences in conversational
behavior between each other than older speakers, such as graduate students and
working adults). Similarly, in Vinciarelli et al. (2015), while the presence of a task
did elicit an increased use of non-verbal expressions associated with dominance by
male subjects in phone conversations, other factors, such as gender composition, the
role assigned to the participant in the task and the individual speaker’s personality
traits were found to play a major role in shaping the distribution and frequency of
laughter, silences, backchannels, fillers and overlapping speech. Therefore, while
the DUEL dialogues were spontaneous but with minimal task constraints, it is pos-
sible that the presence of a given conversational goal requiring coordination and col-
laboration between the two participants might have had an effect on gender-specific
dynamics. However, it is not possible to quantify the extent of such effect, as several
other variables (e.g., the discussed topics or the degree of familiarity between the
two speakers) might have had relevance for gender performance. This is not true
only for the DUEL corpus, but for the Spontal conversations as well. In fact, even
if the exchanges were completely spontaneous, other aspects of the interaction, be-
sides those taken into consideration, might have contributed to make gender iden-
tities more or less salient. A comparison of interactions in German and Swedish in
which the same type of activity is being carried out (e.g., either fully spontaneous
conversations or task-based interactions) will provide further insights into the po-
tential impact of instructions given to participants in the DUEL Corpus used for the
present work. Moreover, the operationalization of further identity and contextual
factors is essential to determine how gender identity interacts with other variables
in different situations, and how relevant they are for the dynamics of turn-taking.
As for the second limitation addressed for this analysis (Section 10.6.1), the avail-

ability of the Spontal data led the annotation and the analysis to focus on dialogue
excerpts where interlocutors were in mid-conversation. On the other hand, dia-
logues investigated for the DUEL Corpus were available in full and annotated from
their onset. Given previous findings suggesting the relevance of the time-course of
the conversation for the frequency of conversational devices like backchannels or
entrainment (Fusaroli et al., 2017; Levitan and Hirschberg, 2011; Weise et al., 2019),
this difference posed a comparability risk, since it is possible that these dynamics
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might increase over time. This would cause Swedish dialogues to potentially ex-
hibit more of them. However, the results obtained, for example, for backchannel
frequency did not differ from previous studies on Swedish or other Scandinavian
languages (e.g., Cerrato, 2002; Dideriksen et al., 2023; Fusaroli et al., 2017; Knud-
sen et al., 2020), which might suggest a potential limited influence of the datasets’
difference on observed turn-taking dynamics. For this reason, the results were in-
terpreted in terms of language-specific and gender-specific tendencies. However,
without a more comprehensive analysis of the dyads in the datasets, it is not possi-
ble to investigate more in detail how backchannel use would develop over the time
course of the conversation in German and Swedish. Again, the use of more com-
parable data to carry out this analysis will potentially help quantifying the actual
effect of the temporal dimension on the frequency of specific conversational devices
in the two languages.

12.4.3 Acoustic analysis

One last potential limitation to be addressed within the current work is the use of
two different extraction and visualization methods for acoustic features in Chap-
ters 6, 8 and 9. In the two initial studies (Chapter 6 and Chapter 8), acoustic values
were extracted from predetermined time-points, or test locations, within the turn
leading up to a TRP. This method aimed to provide quantitatively comparable time
points to investigate the time course of acoustic turn-taking cues, and to analyze
the potential extent of the transition space by focusing on determined and replica-
ble time windows. Following the design employed by Feindt et al. (2021), differ-
ent test locations were explored to achieve this objective. However, this approach,
while offering comparable time points, made it challenging to detect and visual-
ize the dynamic course of acoustic features in the analysis. Moreover, since values
were collected at specific locations, they were extracted independently of the cor-
responding segment within speech, potentially including consonants, which, even
after normalization, could have skewed results (for example, segments like sibilant
fricatives are characterized by very intense signals, e.g., Ohala and Solé, 2010).
To address these issues and explore further methodological approaches, the

study outlined in Chapter 9 adopted different extraction and analysis parameters.
Following Zellers (2017), a time window of 1 second before the TRP was taken,
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and values were extracted from the nuclei of the syllables within that specific time-
frame. This enabled the exclusion of potential confounding factors related to the
acoustic features of specific segments, which might have caused issues in previous
calculations. Additionally, it allowed for a more dynamic representation and analy-
sis of the full acoustic patterns of variation over the time-course preceding the TRP,
by accounting for the specific timing of each syllable. Consequently, the visualiza-
tions and analysis became more comprehensive, yet still enabled the identification
of potential specific time locations where the acoustic pattern may have exhibited a
significant change compared to previous values, indicating a potential turn-taking-
relevant time-point for acoustic signaling.

12.5 Outlook

The analyses presented in this work, particularly those in Chapter 6 and Chapter
9, suggest that turn-taking cues exhibit sociophonetic variation: the dynamic use
of acoustic features to mark TRPs in conversation provides insight into the speak-
ers’ interactional attitude, their expectations regarding conversational floor man-
agement, and possibly the level of cooperation anticipated from their interlocutor
based on social factors. Therefore, future advancements adopting a sociophonetic
approach to studying turn-taking in spontaneous interaction —currently a gap in
the research —will consider the gender of the interlocutors, together with its inter-
actionwith further variables, in order to offer amore comprehensive understanding
of how turn-taking is influenced by the sociolinguistic background of individuals
within specific conversational contexts. The same perspective applies to broader
conversational dynamics, including the distribution and timing of speaker changes,
pauses, and multimodal backchannels among interlocutors. While previous re-
search has explored the role of gender in shaping such dynamics, particularly in
relation to backchannels, its interactionwith additional language-specific social fac-
tors remains understudied. Future cross-linguistic studies on comparable corpora
are essential for further contextualizing results within a broader framework that
also takes into consideration the cultural norms of the speaker’s community.
Finally, while the current thesis explored two different approaches in observing

acoustic turn-taking cues approaching TRPs —namely, by extracting acoustic fea-
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tures at predefined time points or over the final 1-second interval of speech —and
tested their variations using linear mixed effects models, further statistical tests and
data visualization methods could offer a more comprehensive picture of the transi-
tion space, as well as an improved approach to analyzing the dynamic development
of acoustic contours throughout the turn. Further studies on this dataset will de-
velop the methodology presented in the dissertation by employing more dynamic
types of statistical testing, such as Generalized Additive Mixed Models (GAMMs;
Hastie and Tibshirani, 1990; Wood, 2017), as done in studies by Włodarczak et al.
(2023) and Feindt et al. (in preparation) to investigate turn-taking related varia-
tions of acoustic features. Allowing the modeling of dynamic contours, as well as
the analysis of non-linear variation over time (Winter andWieling, 2016), the use of
GAMMs in future studies will provide additional quantitative information on the
extent of the phonetic and sociophonetic variations of turn-taking cues in sponta-
neous conversation.
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Conclusions

The findings of thiswork shed light on the individual and combined influence of the
gender of the speaker and the listener, the modality of the response and language-
specific factors on several aspects of the turn-taking mechanism.
One of the main findings of this dissertation is that the gender of the speaker and

of the interlocutor have a significant effect on the turn-taking-related variation of the
acoustic cues approaching a potential speaker change location in German informal
conversation. Backchannels were also found to arise at turn locations marked by
gender-specific acoustic configurations, suggesting a varying perception of acoustic
features’ communicative functions, which might motivate the differences observed
in backchannel placement. The modality of backchannels also plays a significant
role in the distribution of listener responses and their timing in relation to speech.
The results show that multimodal alternation is a key feature of listener behavior,
employed to signal attentiveness and participation while reducing disruptive over-
laps. These findings contribute additional empirical evidence on the interactional
behavior of interlocutors in conversation, and highlight listeners’ great sensitivity in
achieving this dynamic through the use of the more appropriate form of feedback.
A further main finding of the current work is that the language of the interaction,

its specific constraints, the related socio-cultural values and conversational prior-
ities, are at the base of quantitative differences in regards to turn-taking dynam-
ics. The cross-linguistic comparison of German and Swedish revealed an important
influence of the language-specific affordances of acoustic cues for their contribu-
tion to turn-taking and to coordinating devices in informal conversation. More-
over, German and Swedish speakers involved in the face-to-face dialogues from the
DUEL Corpus and the Spontal Corpus were found to display different preferences
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in the use of backchannels, as well as the multimodal alternation for their produc-
tion. Gender-specific conversational dynamics were found to be language-specific
as well, with German male and female interlocutors adopting more traditional gen-
dered patterns in relation to, e.g., overlapped speech, amount of turn-yields and
floor-holds, and backchannels frequency, while the distinction between Swedish
male and female interlocutors appeared to be less clear and less gender-specific.
This dissertationwas the first to investigate in detail the sociophonetic variation of

turn-taking cues in conversation. While additional work onmore extensive datasets
is needed to further explore this topic, the present work found significant associ-
ations between the use of acoustic features as means to control the conversational
floor and the gender of the speaker, aswell as the gender of the interlocutor involved
in the dialogue, indicating that specific patterns of acoustic variation for turn-taking
might carry socialmeaning, andmight be part of the speakers’ performance of social
identity in spontaneous interactions. Thus, in spite of its limitations, this disserta-
tion represents a first step towards the development of an additional approach to
the study of turn-taking cues and the structure of interactions by involving sociolin-
guistic variables in the analysis in a more systematic and quantitative way.
An additional main contribution of the current work to the literature on natu-

ral conversation is given by the quantitative cross-linguistic analysis of turn-taking
dynamics. The results obtained on the language-specific variation of listeners’ mul-
timodal behavior, as well as the gender-specific patterns observed across languages,
carry fundamental significance for the investigation of spontaneous interactions and
their structures. In fact, it is important to stress that the two languages considered
for the current work are German and (Central) Swedish, i.e., two typologically re-
lated languages whose societies share significant structural similarities and cultural
ties, but also have relatively subtle and not immediately identifiable differences. The
gender-specific and language-specific patterns in the implementation of the turn-
takingmechanismhighlighted by this dissertation strongly point towards the ability
of turn-taking dynamics to reflect fine-grained variations related to the individual
speaker’s socio-cultural identity and its performance within a specific context.
Altogether, these findings show that turn-taking is uniquely informative for im-

proving our understanding of individuals’ multifaceted performance of their social
identities through everyday interaction.
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Appendix 1

Full model results from the analysis reported in Chapter 6. No post-hoc tests were
conducted in this analysis.

Linear mixed model fit by REML. t-tests use Satterthwaite’s method [’lmer-
ModLmerTest’] Formula: lmer(F0 ∼ distance ∗ gender ∗ listener + (1 | speaker))
Data: change

REML criterion at convergence: 8732.3

Scaled residuals:
Min 1Q Median 3Q Max
-3.0853 -0.5693 -0.0326 0.4627 4.5108

Random effects:
Groups Name Variance Std.Dev.
speaker (Intercept) 10.11 3.180
Residual 20.74 4.554
Number of obs: 3537, groups: speaker, 12

Fixed effects:
. Estimate Std. Error df t value Pr(>|t|)
(Intercept) 11.0322 1.6712 9.2173 6.601 8.88e-05 ***
F0_pointsP2 -2.2745 0.6473 1465.0749 -3.514 0.000455 ***
F0_pointsP1 -2.5282 0.6473 1465.0749 -3.906 9.82e-05 ***
genderM -4.9311 2.3359 8.8010 -2.111 0.064651 .
listenerother 1.1346 2.8237 8.3554 0.402 0.697904
F0_pointsP2:genderM 2.4714 0.8134 1465.0749 3.038 0.002420 **
F0_pointsP1:genderM 4.4082 0.8134 1465.0749 5.420 6.98e-08 ***
F0_pointsP2:listenerother 1.9198 0.8134 1465.0749 2.360 0.018391 *
F0_pointsP1:listenerother 4.5724 0.8134 1465.0749 5.621 2.26e-08 ***
genderM:listenerother -2.2018 4.0219 8.5934 -0.547 0.597998
F0_pointsP2:genderM:listenerother -1.5617 1.2932 1465.0749 -1.208
0.227398
F0_pointsP1:genderM:listenerother -7.1274 1.2932 1465.0749 -5.511
4.20e-08 ***
–-
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Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Correlation of Fixed Effects:
(Intr) F0_pP2 F0_pP1 gendrM lstnrt F0_pP2:M F0_pP1:M F0_pP2: F0_pP1:
gndrM: F0_P2:M:
F0_pointsP2 -0.194
F0_pointsP1 -0.194 0.500
genderM -0.715 0.139 0.139
listenerthr -0.592 0.115 0.115 0.423
F0_pntsP2:M 0.154 -0.796 -0.398 -0.174 -0.091
F0_pntsP1:M 0.154 -0.398 -0.796 -0.174 -0.091 0.500
F0_pntsP2:l 0.154 -0.796 -0.398 -0.110 -0.144 0.633 0.317
F0_pntsP1:l 0.154 -0.398 -0.796 -0.110 -0.144 0.317 0.633 0.500
gndrM:lstnr 0.416 -0.080 -0.080 -0.581 -0.702 0.101 0.101 0.101 0.101
F0_pntP2:M: -0.097 0.501 0.250 0.110 0.091 -0.629 -0.314 -0.629 -0.314
-0.161
F0_pntP1:M: -0.097 0.250 0.501 0.110 0.091 -0.314 -0.629 -0.314 -0.629
-0.161 0.500

Linear mixed model fit by REML. t-tests use Satterthwaite’s method [’lmer-
ModLmerTest’] Formula: lmer(F0 ∼ distance ∗ gender ∗ listener + (1 | speaker))
Data: keep

REML criterion at convergence: 16776.5
Scaled residuals:
Min 1Q Median 3Q Max
-3.8938 -0.3637 0.0221 0.5013 3.7820

Random effects:
Groups Name Variance Std.Dev.
speaker (Intercept) 6.35 2.520
Residual 18.30 4.277
Number of obs: 2916, groups: speaker, 12

Fixed effects:
. Estimate Std. Error df t value Pr(>|t|)
(Intercept) 9.1696 1.2859 7.3667 7.131 0.000148 ***
F0_pointsP2 1.3409 0.3408 2896.9797 3.934 8.55e-05 ***
F0_pointsP1 0.8831 0.3408 2896.9797 2.591 0.009613 **
genderM -3.6594 1.8152 7.3140 -2.016 0.081880 .
listenerother 2.9748 2.2156 7.2154 1.343 0.220092
F0_pointsP2:genderM -0.8469 0.4724 2896.9797 -1.793 0.073108 .
F0_pointsP1:genderM -1.4471 0.4724 2896.9797 -3.063 0.002209 **

ii



Appendix 1

F0_pointsP2:listenerother -0.3076 0.5112 2896.9797 -0.602 0.547383
F0_pointsP1:listenerother -2.3349 0.5112 2896.9797 -4.567 5.15e-06 ***
genderM:listenerother -2.5707 3.6319 7.3266 -0.708 0.500957
F0_pointsP2:genderM:listenerother -3.6392 0.9743 2896.9797 -3.735
0.000191 ***
F0_pointsP1:genderM:listenerother 1.3532 0.9743 2896.9797 1.389 0.164965
–-
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Correlation of Fixed Effects:
(Intr) F0_pP2 F0_pP1 gendrM lstnrt F0_pP2:M F0_pP1:M F0_pP2: F0_pP1:
gndrM: F0_P2:M:
F0_pointsP2 -0.133
F0_pointsP1 -0.133 0.500
genderM -0.708 0.094 0.094
listenerthr -0.580 0.077 0.077 0.411
F0_pntsP2:M 0.096 -0.721 -0.361 -0.130 -0.055
F0_pntsP1:M 0.096 -0.361 -0.721 -0.130 -0.055 0.500
F0_pntsP2:l 0.088 -0.667 -0.333 -0.063 -0.115 0.481 0.240
F0_pntsP1:l 0.088 -0.333 -0.667 -0.063 -0.115 0.240 0.481 0.500
gndrM:lstnr 0.354 -0.047 -0.047 -0.500 -0.610 0.065 0.065 0.070 0.070
F0_pntP2:M: -0.046 0.350 0.175 0.063 0.061 -0.485 -0.242 -0.525 -0.262
-0.134
F0_pntP1:M: -0.046 0.175 0.350 0.063 0.061 -0.242 -0.485 -0.262 -0.525
-0.134 0.500

Linear mixed model fit by REML. t-tests use Satterthwaite’s method [’lmer-
ModLmerTest’] Formula: lmer(intensity ∼ distance ∗ gender ∗ listener + (1 |
speaker)) Data: change

REML criterion at convergence: 24436.7

Scaled residuals:
Min 1Q Median 3Q Max
-3.1364 -0.6345 0.1177 0.6927 2.5126
Random effects:
Groups Name Variance Std.Dev.
speaker (Intercept) 3.874 1.968
Residual 58.473 7.647
Number of obs: 3537, groups: speaker, 12

Fixed effects:
. Estimate Std. Error df t value Pr(>|t|)
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(Intercept) 10.1865 1.0628 9.7709 9.585 2.78e-06 ***
IntensityI2 0.4834 0.5630 3517.0583 0.859 0.390567
IntensityI1 -11.9678 0.5630 3517.0583 -21.259 < 2e-16 ***
genderM 3.7963 1.5193 10.2027 2.499 0.031085 *
listenerother -0.8750 1.8088 9.1111 -0.484 0.639985
IntensityI2:genderM -3.2728 0.8580 3517.0583 -3.815 0.000139 ***
IntensityI1:genderM -6.6951 0.8580 3517.0583 -7.804 7.88e-15 ***
IntensityI2:listenerother 0.1572 0.8503 3517.0583 0.185 0.853326
IntensityI1:listenerother -6.7422 0.8503 3517.0583 -7.929 2.94e-15 ***
genderM:listenerother 1.0235 2.5763 9.3741 0.397 0.700063
IntensityI2:genderM:listenerother -1.8130 1.2741 3517.0583 -1.423
0.154837
IntensityI1:genderM:listenerother 8.8455 1.2741 3517.0583 6.942 4.57e-12
***
–-
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Correlation of Fixed Effects:
(Intr) IntnI2 IntnI1 gendrM lstnrt InI2:M InI1:M IntI2: IntI1: gndrM:
II2:M:
IntensityI2 -0.265
IntensityI1 -0.265 0.500
genderM -0.700 0.185 0.185
listenerthr -0.588 0.156 0.156 0.411
IntnstyI2:M 0.174 -0.656 -0.328 -0.282 -0.102
IntnstyI1:M 0.174 -0.328 -0.656 -0.282 -0.102 0.500
IntnstyI2:l 0.175 -0.662 -0.331 -0.123 -0.235 0.434 0.217
IntnstyI1:l 0.175 -0.331 -0.662 -0.123 -0.235 0.217 0.434 0.500
gndrM:lstnr 0.413 -0.109 -0.109 -0.590 -0.702 0.167 0.167 0.165 0.165
IntnstI2:M: -0.117 0.442 0.221 0.190 0.157 -0.673 -0.337 -0.667 -0.334
-0.247
IntnstI1:M: -0.117 0.221 0.442 0.190 0.157 -0.337 -0.673 -0.334 -0.667
-0.247 0.500

Linear mixed model fit by REML. t-tests use Satterthwaite’s method [’lmer-
ModLmerTest’] Formula: lmer(intensity ∼ distance ∗ gender ∗ listener + (1 |
speaker)) Data: keep

REML criterion at convergence: 20789.6

Scaled residuals:
Min 1Q Median 3Q Max
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-2.4891 -0.6946 0.0181 0.7225 3.0017

Random effects:
Groups Name Variance Std.Dev.
speaker (Intercept) 16.95 4.117
Residual 72.93 8.540
Number of obs: 2916, groups: speaker, 12

Fixed effects:
. Estimate Std. Error df t value Pr(>|t|)
(Intercept) 10.3673 2.1214 7.5234 4.887 0.00145 **
IntensityI2 0.3900 0.6805 2896.9487 0.573 0.56661
IntensityI1 -7.5689 0.6805 2896.9487 -11.123 < 2e-16 ***
genderM 4.8643 2.9921 7.4452 1.626 0.14547
listenerother -2.4356 3.6464 7.2980 -0.668 0.52473
IntensityI2:genderM -2.6697 0.9432 2896.9487 -2.831 0.00468 **
IntensityI1:genderM -7.3551 0.9432 2896.9487 -7.798 8.69e-15 ***
IntensityI2:listenerother -2.7057 1.0207 2896.9487 -2.651 0.00807 **
IntensityI1:listenerother -6.9076 1.0207 2896.9487 -6.767 1.58e-11 ***
genderM:listenerother -0.4589 5.9880 7.4643 -0.077 0.94093
IntensityI2:genderM:listenerother 3.8497 1.9452 2896.9487 1.979 0.04790
*
IntensityI1:genderM:listenerother 8.0387 1.9452 2896.9487 4.133 3.69e-05
***
–-
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Correlation of Fixed Effects:
(Intr) IntnI2 IntnI1 gendrM lstnrt InI2:M InI1:M IntI2: IntI1: gndrM:
II2:M:
IntensityI2 -0.160
IntensityI1 -0.160 0.500
genderM -0.709 0.114 0.114
listenerthr -0.582 0.093 0.093 0.412
IntnstyI2:M 0.116 -0.721 -0.361 -0.158 -0.067
IntnstyI1:M 0.116 -0.361 -0.721 -0.158 -0.067 0.500
IntnstyI2:l 0.107 -0.667 -0.333 -0.076 -0.140 0.481 0.240
IntnstyI1:l 0.107 -0.333 -0.667 -0.076 -0.140 0.240 0.481 0.500
gndrM:lstnr 0.354 -0.057 -0.057 -0.500 -0.609 0.079 0.079 0.085 0.085
IntnstI2:M: -0.056 0.350 0.175 0.076 0.073 -0.485 -0.242 -0.525 -0.262
-0.162
IntnstI1:M: -0.056 0.175 0.350 0.076 0.073 -0.242 -0.485 -0.262 -0.525
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-0.162 0.500

Linear mixed model fit by REML. t-tests use Satterthwaite’s method [’lmer-
ModLmerTest’] Formula: lmer(duration ∼ distance ∗ gender ∗ listener + (1 |
speaker)) Data: change

REML criterion at convergence: -11645.4

Scaled residuals:
Min 1Q Median 3Q Max
-3.2905 -0.5589 -0.0347 0.3733 6.9745

Random effects:
Groups Name Variance Std.Dev.
speaker (Intercept) 0.0001434 0.01197
Residual 0.0020964 0.04579
Number of obs: 3537, groups: speaker, 12

Fixed effects:
. Estimate Std. Error df t value Pr(>|t|)
(Intercept) 7.724e-02 6.451e-03 9.551e+00 11.974 4.57e-07 ***
seg_durationS2 1.488e-02 3.371e-03 3.517e+03 4.414 1.05e-05 ***
seg_durationS1 3.707e-02 3.371e-03 3.517e+03 10.998 < 2e-16 ***
genderM 1.271e-02 9.219e-03 9.962e+00 1.378 0.19830
listenerother 6.645e-03 1.098e-02 8.923e+00 0.605 0.56027
seg_durationS2:genderM 1.480e-02 5.137e-03 3.517e+03 2.881 0.00399 **
seg_durationS1:genderM 4.744e-02 5.137e-03 3.517e+03 9.235 < 2e-16 ***
seg_durationS2:listenerother 4.184e-03 5.091e-03 3.517e+03 0.822
0.41120
seg_durationS1:listenerother 3.020e-02 5.091e-03 3.517e+03 5.932
3.29e-09 ***
genderM:listenerother -1.568e-02 1.564e-02 9.173e+00 -1.003 0.34177
seg_durationS2:genderM:listenerother -1.979e-02 7.629e-03 3.517e+03
-2.594 0.00953 **
seg_durationS1:genderM:listenerother -5.805e-02 7.629e-03 3.517e+03
-7.609 3.53e-14 ***
–-
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Correlation of Fixed Effects:
(Intr) sg_dS2 sg_dS1 gendrM lstnrt sg_S2:M sg_S1:M sg_S2: sg_S1:
gndrM: s_S2:M:
seg_durtnS2 -0.261
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seg_durtnS1 -0.261 0.500
genderM -0.700 0.183 0.183
listenerthr -0.587 0.153 0.153 0.411
sg_drtnS2:M 0.171 -0.656 -0.328 -0.279 -0.101
sg_drtnS1:M 0.171 -0.328 -0.656 -0.279 -0.101 0.500
sg_drtnS2:l 0.173 -0.662 -0.331 -0.121 -0.232 0.434 0.217
sg_drtnS1:l 0.173 -0.331 -0.662 -0.121 -0.232 0.217 0.434 0.500
gndrM:lstnr 0.412 -0.108 -0.108 -0.589 -0.702 0.164 0.164 0.163 0.163
sg_drtS2:M: -0.115 0.442 0.221 0.188 0.155 -0.673 -0.337 -0.667 -0.334
-0.244
sg_drtS1:M: -0.115 0.221 0.442 0.188 0.155 -0.337 -0.673 -0.334 -0.667
-0.244 0.500

Linear mixed model fit by REML. t-tests use Satterthwaite’s method [’lmer-
ModLmerTest’] Formula: lmer(duration ∼ distance ∗ gender ∗ listener + (1 |
speaker)) Data: keep

REML criterion at convergence: -10692.9

Scaled residuals:
Min 1Q Median 3Q Max
-2.4578 -0.5574 -0.0930 0.4043 7.1164

Random effects:
Groups Name Variance Std.Dev.
speaker (Intercept) 0.0003852 0.01963
Residual 0.0014274 0.03778
Number of obs: 2916, groups: speaker, 12

Fixed effects:
. Estimate Std. Error df t value Pr(>|t|)
(Intercept) 7.394e-02 1.007e-02 7.546e+00 7.341 0.000108 ***
seg_durationS2 7.429e-03 3.010e-03 2.897e+03 2.468 0.013661 *
seg_durationS1 1.286e-02 3.010e-03 2.897e+03 4.271 2.01e-05 ***
genderM 8.735e-03 1.421e-02 7.477e+00 0.615 0.557050
listenerother 1.755e-02 1.733e-02 7.349e+00 1.013 0.343466
seg_durationS2:genderM 2.835e-03 4.173e-03 2.897e+03 0.679 0.496981
seg_durationS1:genderM 1.135e-02 4.173e-03 2.897e+03 2.721 0.006549 **
seg_durationS2:listenerother 4.000e-03 4.516e-03 2.897e+03 0.886
0.375803
seg_durationS1:listenerother 1.715e-02 4.516e-03 2.897e+03 3.798
0.000149 ***
genderM:listenerother -2.451e-02 2.844e-02 7.494e+00 -0.862 0.415566
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seg_durationS2:genderM:listenerother 4.308e-03 8.605e-03 2.897e+03
0.501 0.616661
seg_durationS1:genderM:listenerother -1.422e-02 8.605e-03 2.897e+03
-1.652 0.098642 .
–-
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Correlation of Fixed Effects:
(Intr) sg_dS2 sg_dS1 gendrM lstnrt sg_S2:M sg_S1:M sg_S2: sg_S1:
gndrM: s_S2:M:
seg_durtnS2 -0.149
seg_durtnS1 -0.149 0.500
genderM -0.709 0.106 0.106
listenerthr -0.581 0.087 0.087 0.412
sg_drtnS2:M 0.108 -0.721 -0.361 -0.147 -0.063
sg_drtnS1:M 0.108 -0.361 -0.721 -0.147 -0.063 0.500
sg_drtnS2:l 0.100 -0.667 -0.333 -0.071 -0.130 0.481 0.240
sg_drtnS1:l 0.100 -0.333 -0.667 -0.071 -0.130 0.240 0.481 0.500
gndrM:lstnr 0.354 -0.053 -0.053 -0.500 -0.609 0.073 0.073 0.079 0.079
sg_drtS2:M: -0.052 0.350 0.175 0.071 0.068 -0.485 -0.242 -0.525 -0.262
-0.151
sg_drtS1:M: -0.052 0.175 0.350 0.071 0.068 -0.242 -0.485 -0.262 -0.525
-0.151 0.500
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Full model results from the analysis reported in Chapter 7.

Model and post-hoc test head onset time:
Linear mixed model fit by REML. t-tests use Satterthwaite’s method [’lmer-
ModLmerTest’] Formula: head_onset ∼ item+ (1 | speaker) Data: DUEL

REML criterion at convergence: 241.7

Scaled residuals:
Min 1Q Median 3Q Max
-6.4558 -0.2972 0.0895 0.3815 5.6143

Random effects:
Groups Name Variance Std.Dev.
speaker (Intercept) 0.01883 0.1372
Residual 0.15647 0.3956
Number of obs: 222, groups: speaker, 24

Fixed effects:
. Estimate Std. Error df t value Pr(>|t|)
(Intercept) -0.12647 0.07077 96.41346 -1.787 0.0771 .
itemLex+Head 0.06211 0.07487 215.08229 0.829 0.4078
itemNonLex+Head 0.01362 0.09026 218.66124 0.151 0.8802
–-
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Correlation of Fixed Effects:
(Intr) itmL+H
itemLex+Hed -0.769
itemNnLx+Hd -0.615 0.599

emmeans::emmeans(model.onset, specs = "item")

item emmean SE df lower.CL upper.CL
Laugh+Head -0.1265 0.0714 89.7 -0.268 0.0153
Lex+Head -0.0644 0.0504 26.0 -0.168 0.0393
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NonLex+Head -0.1128 0.0740 79.2 -0.260 0.0344

Degrees-of-freedom method: kenward-roger
Confidence level used: 0.95

pairs(emm55)
contrast estimate SE df t.ratio p.value
(Laugh+Head) - (Lex+Head) -0.0621 0.0758 215 -0.819 0.6914
(Laugh+Head) - (NonLex+Head) -0.0136 0.0911 219 -0.150 0.9878
(Lex+Head) - (NonLex+Head) 0.0485 0.0764 209 0.635 0.8013

Degrees-of-freedom method: kenward-roger
P value adjustment: tukey method for comparing a family of 3 estimates

Model and post-hoc test head offset time:
Linear mixed model fit by REML. t-tests use Satterthwaite’s method [’lmer-
ModLmerTest’] Formula: head_offset ∼ item+ (1 | speaker) Data: DUEL

REML criterion at convergence: 366.8

Scaled residuals:
Min 1Q Median 3Q Max
-4.3171 -0.2785 -0.1404 0.3674 4.5737

Random effects:
Groups Name Variance Std.Dev.
speaker (Intercept) 0.009289 0.09638
Residual 0.288530 0.53715
Number of obs: 222, groups: speaker, 24

Fixed effects:
. Estimate Std. Error df t value Pr(>|t|)
(Intercept) -0.35436 0.08733 113.08631 -4.058 9.14e-05 ***
itemLex+Head 0.46910 0.09796 193.96997 4.789 3.32e-06 ***
itemNonLex+Head 0.51101 0.11905 207.71367 4.293 2.71e-05 ***
–-
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Correlation of Fixed Effects:
(Intr) itmL+H
itemLex+Hed -0.835
itemNnLx+Hd -0.676 0.611
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emmeans::emmeans(model.offset, specs = "item")

item emmean SE df lower.CL upper.CL
Laugh+Head -0.354 0.0884 114 -0.52958 -0.179
Lex+Head 0.115 0.0566 22 -0.00262 0.232
NonLex+Head 0.157 0.0910 71 -0.02477 0.338

Degrees-of-freedom method: kenward-roger
Confidence level used: 0.95

pairs(emm56)
contrast estimate SE df t.ratio p.value
(Laugh+Head) - (Lex+Head) -0.4691 0.0999 194 -4.696 <.0001
(Laugh+Head) - (NonLex+Head) -0.5110 0.1211 208 -4.219 0.0001
(Lex+Head) - (NonLex+Head) -0.0419 0.1004 167 -0.418 0.9084

Degrees-of-freedom method: kenward-roger
P value adjustment: tukey method for comparing a family of 3 estimates

Model and post-hoc test intensity:
Linear mixed model fit by REML. t-tests use Satterthwaite’s method [’lmer-
ModLmerTest’] Formula: intmax_n feedback + (1|speaker) + (1|verbal_bc) Data:
DUEL

REML criterion at convergence: 3333

Scaled residuals:
Min 1Q Median 3Q Max
-3.9190 -0.5318 0.0819 0.5796 2.5021

Random effects:
Groups Name Variance Std.Dev.
verbal_bc (Intercept) 4.721 2.173
speaker (Intercept) 12.959 3.600
Residual 34.167 5.845
Number of obs: 512, groups: verbal_bc, 124; speaker, 24

Fixed effects:
. Estimate Std. Error df t value Pr(>|t|)
(Intercept) 3.1139 0.9433 38.6514 3.301 0.00208 **
feedbacknon-lexical -2.4693 1.3374 38.3470 -1.846 0.07256 .
feedbacklaughter 3.8514 1.1342 44.7404 3.396 0.00144 **
–-
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Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Correlation of Fixed Effects:
(Intr) fdbck-
fdbcknn-lxc -0.272
fedbcklghtr -0.327 0.244

emmeans::emmeans(m1, specs = "feedback")

feedback emmean SE df lower.CL upper.CL
lexical 3.114 0.952 40.7 1.19 5.04
non-lexical 0.645 1.439 51.3 -2.24 3.53
laughter 6.965 1.243 53.3 4.47 9.46

Degrees-of-freedom method: kenward-roger
Confidence level used: 0.95

pairs(emm1)
contrast estimate SE df t.ratio p.value
lexical - (non-lexical) 2.47 1.37 41.2 1.798 0.1828
lexical - laughter -3.85 1.17 48.0 -3.290 0.0053
(non-lexical) - laughter -6.32 1.58 34.8 -4.011 0.0009

Degrees-of-freedom method: kenward-roger
P value adjustment: tukey method for comparing a family of 3 estimates

Model and post-hoc CPP:
Linear mixed model fit by REML. t-tests use Satterthwaite’s method [’lmer-
ModLmerTest’] Formula: CPP ∼ feedback + (1 | speaker) + (1|verbal_bc) Data:
DUEL

REML criterion at convergence: 2405.8

Scaled residuals:
Min 1Q Median 3Q Max
-3.2278 -0.5684 -0.0010 0.6010 3.3596

Random effects:
Groups Name Variance Std.Dev.
verbal_bc (Intercept) 2.924 1.710
speaker (Intercept) 1.333 1.155
Residual 5.059 2.249
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Number of obs: 512, groups: verbal_bc, 124; speaker, 24

Fixed effects:
. Estimate Std. Error df t value Pr(>|t|)
(Intercept) 10.4201 0.3742 73.1996 27.849 < 2e-16 ***
feedbacknon-lexical 1.3758 0.7277 86.6174 1.891 0.062 .
feedbacklaughter -3.2907 0.5954 107.5619 -5.527 2.29e-07 ***
–-
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Correlation of Fixed Effects:
(Intr) fdbck-
fdbcknn-lxc -0.307
fedbcklghtr -0.379 0.200

emmeans::emmeans(m2, specs = "feedback")
feedback emmean SE df lower.CL upper.CL
lexical 10.42 0.375 68.2 9.67 11.17
non-lexical 11.80 0.713 86.6 10.38 13.21
laughter 7.13 0.574 104.5 5.99 8.27

Degrees-of-freedom method: kenward-roger
Confidence level used: 0.95

pairs(emm2)
contrast estimate SE df t.ratio p.value
lexical - (non-lexical) -1.38 0.732 79.9 -1.879 0.1514
lexical - laughter 3.29 0.599 99.6 5.492 <.0001
(non-lexical) - laughter 4.67 0.848 78.9 5.500 <.0001

Degrees-of-freedom method: kenward-roger
P value adjustment: tukey method for comparing a family of 3 estimates

Model and post-hoc test for presence of the head on intensity:
Linear mixed model fit by REML. t-tests use Satterthwaite’s method [’lmer-
ModLmerTest’] Formula: intmax_n ∼ item+ (1 | speaker) Data: DUEL

REML criterion at convergence: 3321.3

Scaled residuals:
Min 1Q Median 3Q Max
-3.6804 -0.5126 0.0785 0.5740 2.4024
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Random effects:
Groups Name Variance Std.Dev.
speaker (Intercept) 13.06 3.614
Residual 36.07 6.006
Number of obs: 512, groups: speaker, 24

Fixed effects:
. Estimate Std. Error df t value Pr(>|t|)
(Intercept) 5.0055 0.9552 42.8452 5.240 4.63e-06 ***
itemLaugh+Head 0.9126 1.1765 488.0073 0.776 0.438285
itemLex -3.4756 0.7851 500.3467 -4.427 1.18e-05 ***
itemLex+Head -1.0537 0.8721 504.5868 -1.208 0.227528
itemNonLex -4.7251 1.2003 492.8239 -3.937 9.45e-05 ***
itemNonLex+Head -3.7889 1.1373 497.5158 -3.331 0.000928 ***
–-
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Correlation of Fixed Effects:
(Intr) itmLg+H itemLx itmLx+H itmNnL
itemLagh+Hd -0.291
itemLex -0.478 0.358
itemLex+Hed -0.451 0.339 0.575
itemNonLex -0.298 0.216 0.372 0.353
itemNnLx+Hd -0.308 0.252 0.364 0.389 0.263

emmeans::emmeans(m3, specs = "item")
item emmean SE df lower.CL upper.CL
Laugh 5.01 0.956 44.5 3.079 6.93
Laugh+Head 5.92 1.282 130.6 3.381 8.46
Lex 1.53 0.902 35.9 -0.299 3.36
Lex+Head 3.95 0.962 45.1 2.015 5.89
NonLex 0.28 1.294 132.4 -2.278 2.84
NonLex+Head 1.22 1.241 112.6 -1.242 3.68

Degrees-of-freedom method: kenward-roger
Confidence level used: 0.95

pairs(emm3)
contrast estimate SE df t.ratio p.value
Laugh - (Laugh+Head) -0.913 1.177 489 -0.775 0.9716
Laugh - Lex 3.476 0.787 501 4.418 0.0002
Laugh - (Lex+Head) 1.054 0.875 505 1.204 0.8347
Laugh - NonLex 4.725 1.202 493 3.933 0.0013
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Laugh - (NonLex+Head) 3.789 1.139 498 3.326 0.0121
(Laugh+Head) - Lex 4.388 1.159 493 3.787 0.0024
(Laugh+Head) - (Lex+Head) 1.966 1.205 496 1.631 0.5781
(Laugh+Head) - NonLex 5.638 1.490 494 3.784 0.0024
(Laugh+Head) - (NonLex+Head) 4.702 1.417 494 3.318 0.0124
Lex - (Lex+Head) -2.422 0.769 498 -3.149 0.0214
Lex - NonLex 1.250 1.166 495 1.072 0.8924
Lex - (NonLex+Head) 0.313 1.125 501 0.279 0.9998
(Lex+Head) - NonLex 3.671 1.211 496 3.033 0.0305
(Lex+Head) - (NonLex+Head) 2.735 1.135 499 2.410 0.1545
NonLex - (NonLex+Head) -0.936 1.421 492 -0.659 0.9862

Degrees-of-freedom method: kenward-roger
P value adjustment: tukey method for comparing a family of 6 estimates

Model and post-hoc test for presence of the head on CPP:
Linear mixed model fit by REML. t-tests use Satterthwaite’s method [’lmer-
ModLmerTest’] Formula: CPP ∼ item+ (1 | speaker) Data: DUEL

REML criterion at convergence: 2448

Scaled residuals:
Min 1Q Median 3Q Max
-2.95529 -0.61295 -0.01387 0.69082 2.99956

Random effects:
Groups Name Variance Std.Dev.
speaker (Intercept) 1.345 1.16
Residual 6.556 2.56
Number of obs: 512, groups: speaker, 24

Fixed effects:
. Estimate Std. Error df t value Pr(>|t|)
(Intercept) 6.2808 0.3491 62.9146 17.992 <2e-16 ***
itemLaugh+Head 0.4375 0.5007 492.7253 0.874 0.383
itemLex 4.8864 0.3325 505.1519 14.698 <2e-16 ***
itemLex+Head 5.2734 0.3681 505.0838 14.326 <2e-16 ***
itemNonLex 5.6422 0.5100 498.5972 11.064 <2e-16 ***
itemNonLex+Head 6.9104 0.4822 503.5742 14.330 <2e-16 ***
–-
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Correlation of Fixed Effects:
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(Intr) itmLg+H itemLx itmLx+H itmNnL
itemLagh+Hd -0.338
itemLex -0.553 0.358
itemLex+Hed -0.522 0.340 0.572
itemNonLex -0.346 0.218 0.372 0.353
itemNnLx+Hd -0.359 0.252 0.366 0.388 0.261

emmeans::emmeans(m4, specs = "item")
item emmean SE df lower.CL upper.CL
Laugh 6.28 0.350 57.8 5.58 6.98
Laugh+Head 6.72 0.505 201.5 5.72 7.71
Lex 11.17 0.323 43.8 10.52 11.82
Lex+Head 11.55 0.352 57.9 10.85 12.26
NonLex 11.92 0.510 201.2 10.92 12.93
NonLex+Head 13.19 0.485 165.1 12.23 14.15

Degrees-of-freedom method: kenward-roger
Confidence level used: 0.95

pairs(emm4)
contrast estimate SE df t.ratio p.value
Laugh - (Laugh+Head) -0.438 0.501 491 -0.873 0.9528
Laugh - Lex -4.886 0.333 505 -14.652 <.0001
Laugh - (Lex+Head) -5.273 0.370 505 -14.257 <.0001
Laugh - NonLex -5.642 0.511 498 -11.046 <.0001
Laugh - (NonLex+Head) -6.910 0.484 503 -14.291 <.0001
(Laugh+Head) - Lex -4.449 0.493 497 -9.031 <.0001
(Laugh+Head) - (Lex+Head) -4.836 0.512 501 -9.445 <.0001
(Laugh+Head) - NonLex -5.205 0.633 499 -8.220 <.0001
(Laugh+Head) - (NonLex+Head) -6.473 0.602 499 -10.748 <.0001
Lex - (Lex+Head) -0.387 0.326 503 -1.185 0.8438
Lex - NonLex -0.756 0.495 500 -1.526 0.6476
Lex - (NonLex+Head) -2.024 0.477 506 -4.245 0.0004
(Lex+Head) - NonLex -0.369 0.514 501 -0.717 0.9798
(Lex+Head) - (NonLex+Head) -1.637 0.481 504 -3.401 0.0094
NonLex - (NonLex+Head) -1.268 0.604 497 -2.098 0.2899

Degrees-of-freedom method: kenward-roger
P value adjustment: tukey method for comparing a family of 6 estimates

xvi



Appendix 3

Full model results from the analysis reported in Chapter 9.

Multinomialmodel testing feedback timing: Formula: multinon(transitiontype ∼
completeness + modality + listener + (listener : speaker) + (listener :

modality), data = Backchannels, family = multinomial)

z test of coefficients:
. Estimate Std. Error z value Pr(>|z|)
Nogap:(Intercept) 0.088861 0.555784 0.1599 0.8729726
Nogap:completenessIncomplete 0.742787 0.389635 1.9064 0.0566027 .
Nogap:modalityMulti -0.395261 0.638232 -0.6193 0.5357147
Nogap:modalityVerb -0.358657 0.661409 -0.5423 0.5876378
Nogap:listenerMale -0.328831 0.775370 -0.4241 0.6714959
Nogap:listenerFemale:interlocutorSame 0.131473 0.418544 0.3141 0.7534290
Nogap:listenerMale:interlocutorSame -0.434981 0.426096 -1.0209 0.3073242
Nogap:modalityMulti:listenerMale 0.093345 0.872377 0.1070 0.9147886
Nogap:modalityVerb:listenerMale 0.017591 0.907107 0.0194 0.9845276
Over:(Intercept) -0.157264 0.552130 -0.2848 0.7757738
Over:completenessIncomplete 3.336594 0.373847 8.9250 < 2.2e-16 ***
Over:modalityMulti -2.493189 0.669162 -3.7258 0.0001947 ***
Over:modalityVerb -1.669654 0.729189 -2.2897 0.0220364 *
Over:listenerMale 0.072524 0.735056 0.0987 0.9214047
Over:listenerFemale:interlocutorSame 0.432236 0.521273 0.8292 0.4069946
Over:listenerMale:inter.Same -1.085140 0.456662 -2.3762 0.0174900 *
Over:modalityMulti:listenerMale 1.618891 0.882671 1.8341 0.0666418 .
Over:modalityVerb:listenerMale 0.820469 0.948209 0.8653 0.3868839

Linear mixed model fit by REML. t-tests use Satterthwaite’s method [’lmer-
ModLmerTest’] Formula: lmer(f0mean ∼ listener + speaker + modality +

completeness + transition_type + syllable_number + (1 | speaker_id) + listener :

speaker : modality + listener : modality : transition_type
Data: Backchannels

REML criterion at convergence: 5487.3

Scaled residuals:
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Min 1Q Median 3Q Max
-5.2466 -0.5427 -0.0770 0.5268 4.0304

Random effects:
Groups Name Variance Std.Dev.
speaker_id (Intercept) 3.280 1.811
Residual 7.267 2.696
Number of obs: 1131, groups: speaker_id, 24

Fixed effects:
. Estimate Std. Error df t value Pr(>|t|)
(Intercept) -5.78262 1.64950 42.62688 -3.506 0.001086 **
listenerMale 3.95731 1.28541 34.82672 3.079 0.004040 **
speakerOther 0.67192 1.13896 22.66432 0.590 0.561065
modalityGest -0.36720 0.72123 1099.56785 -0.509 0.610758
modalityMulti 1.48208 0.62168 1089.77842 2.384 0.017296 *
completenessIncomplete 0.49512 0.23263 1096.57289 2.128 0.033528 *
transition_typeGap -0.87902 0.52472 1091.85231 -1.675 0.094180 .
transition_typeOver -0.89510 0.56022 1095.11601 -1.598 0.110384
syllable_number 0.16347 0.05881 1091.15151 2.780 0.005537 **
listenerFemale:speakerSame:modalityVerb 4.54413 1.86097 37.37585 2.442
0.019463 *
listenerMale:speakerSame:modalityVerb 0.67850 0.61406 1101.81613 1.105
0.269427
listenerFemale:speakerOther:modalityVerb 3.06108 0.94076 1101.34692
3.254 0.001173 **
listenerFemale:speakerSame:modalityGest 6.64617 1.98260 47.81772 3.352
0.001574 **
listenerMale:speakerSame:modalityGest -0.08483 0.66883 1104.88809
-0.127 0.899097
listenerFemale:speakerOther:modalityGest 3.73403 1.04412 1099.36110
3.576 0.000364 ***
listenerFemale:speakerSame:modalityMulti 3.83879 1.67361 24.83133
2.294 0.030547 *
listenerFemale:modalityVerb:transition_typeGap 0.98655 0.67428 1094.41720
1.463 0.143722
listenerMale:modalityVerb:transition_typeGap 1.55073 0.75233 1098.77839
2.061 0.039516 *
listenerFemale:modalityGest:transition_typeGap 0.08860 0.92762 1088.86421
0.096 0.923926
listenerMale:modalityGest:transition_typeGap 2.42632 0.92670 1100.40294
2.618 0.008960 **
listenerFemale:modalityMulti:transition_typeGap 0.46503 0.78591 1095.86805
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0.592 0.554165
listenerFemale:modalityVerb:transition_typeOver 0.33732 0.68956 1094.33761
0.489 0.624810
listenerMale:modalityVerb:transition_typeOver 1.33619 0.72747 1090.69054
1.837 0.066516 .
listenerFemale:modalityGest:transition_typeOver -0.98922 0.81518
1093.50348 -1.213 0.225204
listenerMale:modalityGest:transition_typeOver 3.36227 0.84298 1103.70160
3.989 7.09e-05 ***
listenerFemale:modalityMulti:transition_typeOver -0.36779 0.87652
1094.15822 -0.420 0.674860
–-
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Linear mixed model fit by REML. t-tests use Satterthwaite’s method [’lmer-
ModLmerTest’] Formula: intmean ∼ listener + speaker + modality +

completeness + transition_type + (1 | speaker_id) + listener : speaker :

transition_type+ listener : modality

Data: Backchannels

REML criterion at convergence: 6318.8

Scaled residuals:
Min 1Q Median 3Q Max
-2.9343 -0.6633 -0.0124 0.6593 3.1410

Random effects:
Groups Name Variance Std.Dev.
speaker_id (Intercept) 0.2053 0.4531
Residual 15.7659 3.9706
Number of obs: 1131, groups: speaker_id, 24

Fixed effects:
. Estimate Std. Error df t value Pr(>|t|)
(Intercept) -2.21015 1.07419 152.44791 -2.058 0.04134 *
listenerMale -0.83867 0.71820 68.78173 -1.168 0.24694
speakerOther 0.42239 0.57608 43.94382 0.733 0.46732
modalityGest 0.04473 0.49156 237.62867 0.091 0.92757
modalityMulti -1.27651 0.45795 778.79493 -2.787 0.00544 **
completenessIncomplete 0.37360 0.32763 905.10177 1.140 0.25446
transition_typeGap 0.64815 0.63601 1045.73383 1.019 0.30840
transition_typeOver 1.65953 0.57056 1090.76560 2.909 0.00370 **
listenerMale:modalityGest 1.43267 0.65241 300.81628 2.196 0.02886 *
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listenerMale:modalityMulti 1.61581 0.61679 784.90906 2.620 0.00897 **
listenerFemale:speakerSame:transition_typeNogap 1.16504 1.16029 117.70133
1.004 0.31739
listenerMale:speakerSame:transition_typeNogap 1.40503 0.91372 1074.19156
1.538 0.12442
listenerFemale:speakerOther:transition_typeNogap 1.86662 0.83237
1088.01614 2.243 0.02513 *
listenerFemale:speakerSame:transition_typeGap 1.78706 1.15294 109.45595
1.550 0.12403
listenerMale:speakerSame:transition_typeGap 0.81627 0.79497 746.93179
1.027 0.30485
listenerFemale:speakerOther:transition_typeGap 1.48010 0.83164 1027.45250
1.780 0.07541 .
listenerFemale:speakerSame:transition_typeOver 1.36559 0.86914 42.98962
1.571 0.12347
–-
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Linear mixed model fit by REML. t-tests use Satterthwaite’s method [’lmer-
ModLmerTest’] Formula: durmean ∼ listener + modality + completeness +

transition_type+ (1 | speaker_id) + listener : completeness : transition_type
Data: Backchannels

REML criterion at convergence: -2274.7

Scaled residuals:
Min 1Q Median 3Q Max
-2.0703 -0.7054 -0.1701 0.5130 4.9085

Random effects:
Groups Name Variance Std.Dev.
speaker_id (Intercept) 0.005168 0.07189
Residual 0.006788 0.08239
Number of obs: 1131, groups: speaker_id, 24

Fixed effects:
. Estimate Std. Error df t value Pr(>|t|)
(Intercept) -9.868e-02 3.326e-02 1.133e+02 -2.967 0.00367 **
listenerMale -2.788e-02 3.135e-02 2.433e+01 -0.889 0.38246
modalityGest -7.171e-03 7.425e-03 1.112e+03 -0.966 0.33435
modalityMulti -3.093e-03 6.678e-03 1.108e+03 -0.463 0.64332
completenessIncomplete 6.925e-03 1.306e-02 1.104e+03 0.530 0.59608
transition_typeGap 7.700e-02 2.883e-02 1.103e+03 2.671 0.00768 **
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transition_typeOver 6.559e-03 1.792e-02 1.100e+03 0.366 0.71447
listenerFemale:completenessComplete:transition_typeNogap -3.269e-04
2.613e-02 1.104e+03 -0.013 0.99002
listenerMale:completenessComplete:transition_typeNogap -2.748e-03
2.344e-02 1.103e+03 -0.117 0.90671
listenerFemale:completenessIncomplete:transition_typeNogap 4.477e-02
2.399e-02 1.101e+03 1.866 0.06228 .
listenerFemale:completenessComplete:transition_typeGap -6.821e-02
2.969e-02 1.102e+03 -2.298 0.02176 *
listenerMale:completenessComplete:transition_typeGap -5.784e-02 2.647e-02
1.098e+03 -2.185 0.02907 *
listenerFemale:completenessIncomplete:transition_typeGap -8.936e-02
2.808e-02 1.101e+03 -3.183 0.00150 **
listenerFemale:completenessComplete:transition_typeOver 1.141e-02
2.077e-02 1.101e+03 0.549 0.58309
–-
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Linear mixed model fit by REML. t-tests use Satterthwaite’s method [’lmer-
ModLmerTest’] Formula: cppmean ∼ listener + speaker + modality +

completeness+ listener : speaker + (1 | speaker_id)
Data: Backchannels

REML criterion at convergence: 6359.9

Scaled residuals:
Min 1Q Median 3Q Max
-2.9525 -0.6533 0.1058 0.7483 2.6107

Random effects:
Groups Name Variance Std.Dev.
speaker_id (Intercept) 0.08079 0.2842
Residual 16.16170 4.0202
Number of obs: 1131, groups: speaker_id, 24

Fixed effects:
. Estimate Std. Error df t value Pr(>|t|)
(Intercept) 0.31401 0.31374 16.88351 1.001 0.3310
listenerMale -0.84372 0.40201 16.26003 -2.099 0.0518 .
speakerOther -0.52557 0.40612 13.76347 -1.294 0.2169
modalityGest -0.02529 0.31877 251.97018 -0.079 0.9368
modalityMulti -0.42950 0.30206 673.87295 -1.422 0.1555
completenessIncomplete 0.52659 0.25618 824.37123 2.056 0.0401 *
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listenerMale:speakerOther 0.86936 0.55369 14.74307 1.570 0.1376
–-
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Correlation of Fixed Effects:
(Intr) lstnrM spkrOt mdltyG mdltyM cmpltI
listenerMal -0.600
speakerOthr -0.576 0.501
modalityGst -0.135 -0.135 -0.212
modalityMlt -0.273 -0.085 -0.109 0.417
cmpltnssInc -0.349 0.074 0.074 -0.291 -0.011
lstnrMl:spO 0.443 -0.728 -0.726 0.124 0.029 -0.066
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Full model results from the analysis reported in Chapter 10.

Multinomial model testing feedback timing in German: Formula:
multinon(transitiontype ∼ completeness + modality + dyad, data =

DUEL, family = multinomial)

z test of coefficients:
. Estimate Std. Error z value Pr(>|z|)
Nogap:(Intercept) -0.27131 0.46568 -0.5826 0.560158
Nogap:completenessIncomplete 0.75428 0.38887 1.9397 0.052418 .
Nogap:modalitymultimodal -0.26997 0.45405 -0.5946 0.552124
Nogap:modalityverbal -0.29446 0.43648 -0.6746 0.499912
Nogap:dyadFemale_Same 0.41023 0.39400 1.0412 0.297794
Nogap:dyadMale_Other 0.28255 0.41393 0.6826 0.494856
Nogap:dyadMale_Same -0.43987 0.42393 -1.0376 0.299451
Over:(Intercept) 0.32515 0.43907 0.7405 0.458967
Over:completenessIncomplete 3.19845 0.36351 8.7989 < 2.2e-16 ***
Over:modalitymultimodal -1.44227 0.45265 -3.1863 0.001441 **
Over:modalityverbal -1.25069 0.42744 -2.9260 0.003433 **
Over:dyadFemale_Same -0.33539 0.43372 -0.7733 0.439357
Over:dyadMale_Other -0.81424 0.45739 -1.7802 0.075042 .
Over:dyadMale_Same -1.08387 0.45334 -2.3908 0.016809 *
–-
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Multinomial model testing feedback timing in Swedish: Formula:
multinon(transitiontype ∼ completeness + modality + dyad, data =

Spontal, family = multinomial)

z test of coefficients:
. Estimate Std. Error z value Pr(>|z|)
Nogap:(Intercept) -0.43982 0.46561 -0.9446 0.344856
Nogap:completenessIncomplete 0.77838 0.42579 1.8281 0.067538 .
Nogap:modalitymultimodal -0.10604 0.53354 -0.1987 0.842463
Nogap:modalityverbal -0.51082 0.46452 -1.0997 0.271477
Nogap:dyadFemale_Same 0.23373 0.73541 0.3178 0.750622
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Nogap:dyadMale_Other 0.41230 0.42584 0.9682 0.332945
Nogap:dyadMale_Same 1.13332 0.55363 2.0471 0.040652 *
Over:(Intercept) -4.75717 1.18048 -4.0299 5.581e-05 ***
Over:completenessIncomplete 6.60156 1.08633 6.0770 1.225e-09 ***
Over:modalitymultimodal 0.46727 0.63337 0.7378 0.460658
Over:modalityverbal -0.61413 0.51650 -1.1890 0.234431
Over:dyadFemale_Same 1.24569 0.71174 1.7502 0.080085 .
Over:dyadMale_Other 0.47517 0.52773 0.9004 0.367902
Over:dyadMale_Same 2.26147 0.77364 2.9232 0.003465 **
–-
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1
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