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Vocal feedback and eye gaze patterns in Italian task-
based dyadic conversations

Previous research has provided evidence of the interaction between eye gaze and turn-taking,
showing that turn yielding is generally signalled with mutual gaze, whereby the primary
speaker assesses the interlocutor’s availability, which is subsequently confirmed by the
interlocutor, as the next or secondary speaker reciprocates the gaze. However, the relation
between eye gaze and turn-regulating vocal feedback signals, indicating the intention to take
the conversational floor or not, can be influenced by different experimental designs. In task-
based conversations, turn-regulating vocal feedback reportedly occurs predominantly when
speakers avert their gaze. In this study, we investigate the relation between turn-regulating
vocal feedback and eye gaze patterns, extending the binary paradigm of averted versus
mutual gaze to include unilateral gaze, which can be directed towards the interlocutor when
feedback signals are followed by a turn. We also find by-dyad variability, which we attribute
to the fact that interlocutors can use the vocal and visual channels of communication
together or separately.
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1. Introduction

While the investigation of human communication has traditionally been focused on
spoken language, the centrality of its multimodal nature is nowadays well recognized
in linguistic studies (Paulmann, Jessen & Kotz, 2009; Perniss, 2018). Linguistic
multimodality refers to the integration of a variety of information conveyed through
both aural and visual channels, encompassing prosody, gestures, facial expressions,
and body movements, all of which are intertwined with linguistic expression. This
property of communication is particularly evident in face-to-face dialogues, where
vocal and visual elements are used by interlocutors to co-construct meaning in a
structured manner (Rasenberg, Pouw, Ozyiirek, & Dingemanse, 2022). Due to its
collaborative properties, dialogue has also been compared to a Complex Dynamic
System (Hollenstein, 2013), since it emerges dynamically (i.e., it is not planned)
and evolves through a process of co-regulation between interlocutors based on
feedback loops (Hu, Chen, 2021 for a review; Stahl, 2016 for task-based dialogues).
A fundamental cooperative mechanism for structuring interactions is turn-taking,
wherein speakers alternate their speech in dialogue with minimal disruption.

In spoken communication, transitions between turns have been found to occur
with brief pauses and minimal overlaps, and this phenomenon is consistently
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evident across individuals, methodologies, and contexts (Levinson, Torreira, 2015).
This mechanism is executed with exceptional temporal precision and flexibility
(Schegloft, 2020), showing that interlocutors must be able to predict in advance the
endpoint of their interlocutors’ turn, and respond when vocal and/or visual turn-
final cues are detected (Barthel, Meyer & Levinson, 2017), allowing a participant in
adialogue to shift from recipiency to speakership with high temporal accuracy. This
impressive synchronization between conversational partners has sparked scholarly
interest regarding the factors governingit, and numerous studies have demonstrated
the multimodal nature of turn transitions (e.g., Zellers, House & Alexanderson,
2016; Holler, Kendrick, Levinson, 2018; Kendrick, Holler & Levinson, 2023).
However, the roles of eye gaze, on the one hand (e.g., Degutyte, Astell, 2021), and
vocal feedback with turn-alternating functions, on the other (e.g., Drummond,
Hopper, 1993), have mainly been studied independently.

This study aims to advance the understanding of how visual and vocal channels
interact to create the complex feedback loops through which turn-taking is
managed in real time. To do so, we conduct an exploratory analysis of the interplay
between eye gaze and turn-regulating vocal feedback in signalling turn alternation
in dyadic conversations. Specifically, we analyse gaze pattern frequency and
temporal dynamics at the moment when turn-regulating vocal feedback occurs,
based on whether the speaker takes the floor, or refrains from doing so, after
producing the feedback signal. Given the multimodal nature of turn-transition
feedback, we argue that such an integrated approach is particularly suitable for
better accounting for conversational dynamics. Particular attention is also devoted
to inter-dyadic variability.

The paper is organised as follows: Section 2 provides a review of the literature
on the interplay between eye gaze and turn-taking, vocal feedback and turn-
taking, and subsequently, vocal feedback and eye gaze. We conclude this section
by presenting our research goal. Section 3 delineates our dataset, data collection
methodology, annotation process, and measurements for the analysis. In section
4, we show the results pertaining to gaze patterns and their temporal dynamics.
The results and their implications in relation to existing knowledge are discussed in
section 5, followed by the conclusion in section 6.

2. Background
2.1 Eye gaze and turn-taking

Studies on eye gaze and turn-taking have been conducted since the 1960s with the
seminal work of Kendon (1967), which significantly influenced the understanding
of eye gaze dynamics at the onset and offset of a speaker’s turn. Through the analysis
of spontaneous dialogues, Kendon observed that a substantial majority of utterances
began with the speaker looking away from the listener; conversely, they concluded
with the speaker directing their gaze towards the listener. According to Kendon, at
the initiation of their speaking turn, participants usually avert their gaze from their
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interlocutor, serving two primary functions: 1) mitigating cognitive processing as
they recall information and formulate their speech and 2) signalling the intention
to take the conversational floor. For these reasons, averting gaze may constitute a
strategy to signal unavailability as a listener. These observations were corroborated
by subsequent studies on dyadic interactions (Cummins, 2012; Duncan, 1972;
Duncan, Fiske, 1977; Ho, Foulsham & Kingstone 2015; Oertel, Wlodarczak,
Edlund, Wagner & Gustafson, 2012). However, some studies have challenged these
findings (Beattie, 1978; Rossano, 2012; Rutter, Stephenson, Ayling & White, 1978;
Streeck, 2014), suggesting that gaze aversion during early utterance production
merely functions to mitigate cognitive load rather than serving as a mechanism for
regulating turn-taking as such.

Regarding turn-ending, Kendon (1967) suggested that the speaker directs
their gaze towards the listener to ascertain their readiness to assume the role of the
next speaker, thereby signalling turn-yielding. In contrast to his claim about turn
beginnings, this proposal finds strongsupportin subsequentstudies (Novick, Hansen
& Ward, 1996; Rutter et al., 1978; Lerner, 2003; Jokinen, Nishida & Yamamoto,
2009; Jokinen, Furukawa, Nishida & Yamamoto, 2013; Ho et al., 2015; Brone,
Oben, Jehoul, Vranjes, & Feyaerts, 2017; Auer, 2018; Blythe, Gardner, Mushin
& Stirling, 2018; Streeck, 2014). Nevertheless, Rutter et al. (1978) observed that
Kendon’s predictions regarding changes in conversational turns are contingent upon
mutual gaze between speaker and listener. In other words, for Kendon’s predictions
to be substantiated, not only one, but both participants must maintain visual contact
with each other. Additionally, Novik et al. (1996) identified two primary patterns
of gaze direction during turn-taking: mutual-break and mutual-hold. In the mutual-
break pattern, which was observed to be the most prevalent, at the conclusion of an
utterance, the speaker looks at the listener, resulting in a brief period of mutual gaze
until the secondary speaker initiates speech and breaks the mutual gaze. Conversely,
in the mutual-hold pattern, mutual gaze is maintained while the secondary speaker
begins speaking, without immediately averting their gaze. Contrary to Kendon’s
findings, Beattie (1978) observed that utterances ended with more immediate turn
switches in the absence of mutual gaze compared to when there was mutual gaze,
suggesting that gaze may not serve in determining turn-taking. In line with this
finding, Kendrick et al. (2023) found that turn transitions were sped up by the use
of manual gestures rather than gaze behaviour.

It is important to note that variations in findings regarding turn boundaries
and gaze behaviour may stem from differences in experimental design (Degutyte,
Astell, 2021), including the choice of interaction types in the analysis (such as
dyadic vs. triadic/multiparty interaction or question/answer sequences vs. other
types of adjacency pairs) and the task being performed (task-oriented dialogue vs.
free conversation). Moreover, the methodology employed can also affect results in
terms of the level of granularity (eye tracking vs. video). Furthermore, numerous
individual factors can influence gaze behaviour during conversation, including gender
(Argyle, Dean, 1965; Myszka, 1975; Bissonnette, 1993), social status (Myszka, 1975;
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Foulsham, Cheng, Tracy, Henrich & Kingstone, 2010), acquaintance status (Rutter
et al, 1978; Bissonnette, 1993), and cultural background (Rossano et al., 2009).
Thus, considering and comparing these variables can help clarify some contradictory
statements found in the literature.

Despite some variability and different interpretations', overall, it still appears
that either gaze towards the listener or mutual gaze might be associated with turn
yielding, while averted gaze might be related to turn initiation.

2.2 Vocal feedback and turn-taking

Speakers’ contribution to a conversation significantly depends on listeners’
reactions to their speech, conveyed through feedback signals. These vocal and/or
visual signals enhance fluency in social interactions (Amador-Moreno, McCarthy
& O’Keeffe, 2013) by supporting the ongoing turn of the interlocutor, revealing
listeners’ attitude towards its content, and structuring conversations (Kraut, Lewis
& Swezey, 1982; Sacks, Schegloft & Jefferson, 1974; Schegloff, 1982) by guiding
floor management (Jefferson, 1983).

Vocal feedback signals have been largely investigated in spoken interaction and
variously named as there is no consensus in the literature regarding their definition.
Fries (1952) is recognized as one of the earliest to identify these “signals of attention”,
which do notinterrupt the speaker’s discourse in telephone conversations. Over time,
various terms have been used to describe this phenomenon, such as “accompaniment
signals” (Kendon, 1967), “reccipt tokens” (Heritage, 1984), “minimal responses”
(Fellegy, 1995), “reactive tokens” (Clancy, Thompson, Suzuki & Tao, 1996),
“response tokens” (Gardner, 2001), “engaged listenership” (Lambertz, 2011), and
“active listening responses” (Simon, 2018). Yngve (1970) introduced the concept
of “backchannel communication” to distinguish the primary channel used by the
speaker from that used by the listener (i.e., the back channel), to convey essential
information without actively taking the floor. In other words, backchannels are
described as vocal tokens expressing acknowledgment and understanding, thereby
encouraging the current speaker to continue. As backchannels are generally lexical
and/or non-lexical tokens such as ‘yes' or ‘yeah, okay, ‘mh-mh} ‘uh-huh] etc.,
Jefferson (1983) first suggested that the use of specific tokens could additionally
cue whether the listener intends to transition from a listening to a speaking role
after having signalled acknowledgment/understanding to the current speaker. She
observed that ‘mh-mh’ generally shows Passive Recipiency (PR), indicating that
the current speaker should continue speaking, while ‘yeah’ is more often used by
the listener to signal Incipient Speakership (IS), that is, the intention of taking the
floor (see also Drummond, Hopper, 1993). This pragmatic distinction between
PR and IS was adopted in later studies addressing dialogue act classification (e.g.,

! Note that there are also different interpretations of eye gaze functions, such as the one proposed by
Rossano, Brown and Levinson (2009) and Streeck (2014), who claimed that gaze does not support
turn-taking, but rather the organization of complex actions, which can stretch over several turns.
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Jurafsky, Shriberg, Fox & Curl, 1998), and in research investigating the lexical/non-
lexical and intonational characterisation of PR and IS tokens in languages other
than English in task-oriented dialogues, notably in Italian and German (Savino,
2010, 2011, 2014; Savino, Refice, 2013 for Italian; Spaniol, Janz, Wehrle, Vogeley
& Grice, 2023, Janz, 2023, Wehtle, 2023 for German; Sbranna, Moking, Wehrle &
Grice, 2022 and Sbranna, Wehrle & Grice, in press for native Italian and German,
and in L2 German by Italian learners).

In this study, the same distinction is adopted between PR tokens (produced
without the speaker taking the floor, i.e., backchannels as conceptualised by Yngve,
1970, or continuers by Schegloff, 1981), and IS tokens (produced to acknowledge
the interlocutor’s turn before initiating their own, facilitating a smooth transition of
turns) for classifying backchannels produced by participants in dyadic game-based
sessions, to investigate their interplay with gaze behaviour during interaction.

2.3 Vocal feedback and eye gaze

It has been proposed that speakers might provide certain cues to invite listeners
to produce feedback (see “backchannel relevant spaces” by Heldner, Hjalmarsson
& Edlund, 2013). These invitation signals, often investigated under the term
“backchanneling inviting cues”, can be conveyed through different cues, such as
pausing, intonation, head movements, or gaze direction adjustments. However, there
is evidence that listeners do not actually fill all backchannel relevance spaces, as they
actively and intentionally select feedback positions to support speakers in structuring
their speech (Heldner et al., 2013). Furthermore, evidence suggests that a single
channel is insufficient to fully account for the timing of feedback (Hjalmarsson,
Oertel, 2012), suggesting the complex and multimodal nature of these inviting cues.

Several studies examining the interaction between vocal feedback and eye gaze
have demonstrated that the vocal and non-vocal feedback signals which are not
followed by a turn and are only used to convey acknowledgment and understanding
to the speaker (backchannels as defined by Yngve, 1970; or PR tokens as defined by
Jefferson, 1983), tend to occur during mutual gaze between interlocutors (Kendon,
1967; Bavelas, Coates & Johnson, 2002; Eberhard, Nicholson, 2010; Cummins,
2012; Oertel et al,, 2012). In particular, Bavelas et al. (2002) found that speakers
actively seck a response at crucial moments in their speech by establishing eye
contact with the listener, who reciprocates, leading to brief intervals of mutual gaze
termed “gaze windows”, which are interrupted by the listener who averts their gaze
shortly afterwards. They noted that during these gaze windows, the listener was
highly likely to react, such as with a vocal “mhm” or a nod, prompting the speaker to
rapidly avert their gaze and resume speaking. The authors explain this behaviour by
referring to the cooperative nature of interaction (Hall, 1995; Jacoby, Ochs, 1995),
suggesting a cooperative relationship between the speaker’s acts and the listener’s
responses, which are coordinated by eye gaze.

Mutual gaze is widely recognized as a strong indicator of backchannels, regardless
of their vocal or visual nature (Ferré, Renaudier, 2017; Hjalmarsson, Oertel, 2012;
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Poppe, Truong& Heylen,2011). However, adistinction hasbeen highlighted between
vocal and visual feedback signals, with visual signals being more frequently observed
in conjunction with mutual gaze compared to vocal ones (Ferré, Renaudier, 2017;
Eberhard, Nicholson, 2010; Truong, Poppe, Kok, & Heylen, 2011). Additionally,
gaze tends to be sustained more consistently throughout the entire duration of a
visual backchannel (e.g., a head nod) compared to a verbal one (Ferré, Renaudier,
2017). These findings can be explained by the fact that the presence of vocal signals
does not require visual contact. The strong correlation between being looked at
and gestural backchannels, but not vocal ones, has further been motivated by the
hypothesis that gaze may establish a mode of communication between interlocutors,
whereby a gesture responds to another gesture. Indeed, in contexts where the speaker
does not make eye contact with the listener, greater variability across gestural and
vocal backchannels is observed (Bertrand, Ferré, Blache, Espesser & Rauzy, 2007).
This hypothesis may modulate the strong expectation that vocal feedback signals
tend to cooccur with mutual gaze, supported by the aforementioned findings,
partially explaining the variability in results across studies.

Further information relative to the temporal details of the “gaze windows” comes
from Ondas et al. (2023), who examined the duration of the interval between the
initiation of the gaze directed towards the listener and the subsequent backchannel in
interviews. They found that in most cases, the moderator receives vocal feedback from
their guest within 500 ms of initiating eye contact, while the second most frequent
duration value ranged from 1500 ms to 2000 ms. The interval of 1500 ms to 2000 ms
was the most probable duration when the guest receives feedback from the moderator.

Despite providing relevant evidence for the interplay between eye-gaze and vocal
feedback signals in general, these studies defined feedback as acknowledgments
(as in Yngve, 1970 or Schegloff, 1981), whereas less is known about the interplay
between their turn-regulating function (as, by contrast, in Jefferson, 1983) and gaze
patterns, which was not considered in the aforementioned studies.

2.4 The interplay of turn-regulating vocal feedback and eye gaze

To the best of our knowledge, there is only one recent study (Spaniol et al., 2023)
conducted on four German dyads, which examined the interaction between gaze
and turn-regulating vocal feedback, taking the PR- and IS-specific functions
of backchannels into consideration, under mutual and averted gaze conditions.
Participants’ behaviour was compared in three different and subsequent
communicative contexts: 1) casual conversation for mutual acquaintance, 2)
engagement in a Tangram game, and 3) free discussion regarding the game. They
found that during task-based interactions, participants predominantly produced
vocal feedback while averting their gaze from their interlocutor, irrespective of
whether it was followed by a change in turn. Interestingly, this finding contrasts
with prior research claiming that feedback is elicited by a gaze window (Bavelas
et al.,, 2002; Novik et al., 1996) and is in line with the theory that interlocutors
might respect a mutual “gesture mode” of communication (Ferré, Renaudier, 2017;
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Bertrand et al., 2007). Spaniol et al. attribute their result to the presence of a visual
distractor during the game, that is, the materials they had to examine to accomplish
the task. In the remaining two conversational contexts, PR feedback signals were
more often associated with mutual gaze than to IS feedback signals, indicating a
different distribution of turn-regulating backchannels and gaze behaviour patterns
according to their function and to the context of the interaction.

However, in most previous studies reviewed, only two gaze patterns are analysed:
directed vs. averted gaze by the backchannel producer in the Spaniol et al. study and
mutual vs. averted by both speakers in the studies in section 2.3. In the former case,
these binary categories do not capture the interactive dynamic of gaze established
by both interlocutors, and in the latter case, the distinction between instances in
which only one participant looks at the interlocutor from instances in which
both participants avert their gaze. Consequently, a binary distinction risks losing
information about the search for eye contact by each speaker, which might reveal that
even in task-based settings speakers do seck eye contact despite a visual competitor.

Therefore, in the present paper, we aim to expand the exploration of the relation
between eye gaze and turn-regulating vocal feedback beyond the binary gaze pattern
distinction of mutual vs. averted gaze to include unilateral gaze. In particular, we
aim to (1) assess the relation between a specific gaze pattern and the production of
turn-regulating vocal feedback, and (2) examine the extent to which the duration
of this specific gaze pattern expedites the production of the feedback utterance and
the potential subsequent turn alternation.

3. Method

To address our research questions, we analysed the gaze pattern (mutual, averted,
unilateral) of participants while producing vocal feedback expressions classified as
PR or IS backchannels (i.e., followed or not by a turn change) by pairs interacting in
a Tangram game-based dialogue.

3.1 Data

The analysed data consist of six audio-video recorded sessions including pairs of
Italian participants involved in Tangram game-based dialogues (as described in
Savino, Lapertosa & Refice, 2018).

The use of Tangram-based dialogues was intended to create a controlled setting
in which we could assume a certain homogeneity in behaviour across speakers.
By contrast, free conversation, might include personal topics with emotional
components, potentially influencing eye gaze unpredictably across dyads (Adams
& Kleck, 2005; Liang, Zou, Liang, Wu & Yan, 2021). Additionally, Tangram-based
games also reflect real-world communication contexts involving a visual object as
the topic of conversation (e.g., discussing food choices from a menu or choosing
directions while looking at a navigation device, among many other examples) with
the advantage of not involving any emotional component. Finally, this approach
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has already been used to study the interplay between eye gaze and turn alternation,
providing some comparability (Spaniol et al., 2023). At the time of recording,
participants were all students at the University of Bari (Italy) and shared the same
geographic area of origin, gender, and acquaintance status, as they were all from the
Bari metropolitan area, were female (aged 21-25), and knew each other as they were
classmates. Speakers of each dyad sat at desks facing each other, separated by a panel
which allowed eye contact while inhibiting the view of Tangram figures. Participants
wore head-mounted microphones connected to a digital recorder, whereas camcorders
were placed behind each participant, capturing their upper body and face frontally.

In each game round, participants were assigned roles as either Director or
Matcher and given sets of Tangram figures accordingly. The Director received
a set of four figures, in which one figure was marked with an arrow, and the
Matcher received only one figure extracted from the Director’s set. The objective
of each round was to ascertain whether the marked figure on the Director’s sheet
and the figure on the Matcher’s sheet were the same (an example of Director’s
and Matcher’s sets is shown in Figure 1). Instructions prompted the Director
to initially describe the marked figure; afterwards, participants were meant to
interact collaboratively until reaching consensus about whether the two figures
were the same or not. They verified their decision by lifting up their sheet and
showing their figures to each other.

Each session includes 22 rounds of the Tangram game. Participants alternated
their role as Director or Matcher in each round so that the distribution of role types
was balanced between partners across the entire recording session.

We analysed rounds 1, 2, 9, 10, 21, and 22 of each recorded session. This
selection was decided to account for the beginning (rounds 1-2), the medial (rounds
9-19), and the final part (rounds 21-22) of the recording sessions, with the aim of
ascertaining the role of round progressions on the gaze patterns®. The total amount
of analysed interactions corresponds to 45 minutes.

Figure 1 - Example of a Tangram set of figures used in the Bari Italian game dialogues. The
sheet on the left was given to the participant playing the Director role in that round, the
sheet on the right to the participant playing the Matcher role. The aim of each round was to
collaboratively ascertain whether the arrowed figure on the left matched that on the right

2 W also accounted for the influence of round progression on gaze and vocal feedback behaviour. However,
the analysis did not reveal any consistent changing pattern as rounds progressed, instead we found a highly
variable picture with dyad-specific preferences. This is why we show results pooled across rounds.
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3.2 Annotations

The data contain transcripts of all game dialogues, where the beginning and end of
ecach game round are reported, along with the participant’s role (Director/Matcher)
in that round. Multilevel annotations of the speech signal are also provided, which
include game round intervals, as well as inter-pausal units (IPUs - speech intervals
separated by at least 100 ms of silence), phonological words, and syllables produced
by each of the two participants in each dyad. An additional level for vocal feedback
annotation is also provided, as described in the following section.

3.2.1 Annotation of vocal feedback signals

Vocal feedback entailing lexical and non-lexical tokens conveying acknowledgment to
the speaker are annotated, along with their function in regulating turns. As described in
section 2.2, when the secondary speaker refrains from taking the floor after providing
vocal feedback, allowing the primary speaker to continue, we categorised the feedback
as PR. Conversely, when the secondary speaker takes the floor immediately after the
production of vocal feedback, we annotated it as IS (Savino, 2010; 2011; 2014, also
adopted by Sbranna et al., 2022; in press, and by Spaniol et al. 2023).

An example of both categories is provided in the following example from the data*:

Speaker A: allora la mia figura

(Eng.: so my figure)

Speaker B: si [vocal feedback-PR]

(Eng.: yes)

Speaker A: ha la forma di un vaso e la parte superiore assomiglia ad un diamante

(Eng.: bas a vase shape and the upper part looks like a diamond)

Speaker B: <m> [vocal feedback-PR]

(Eng.: <m>)

Speaker A: immagina che alla base ci sia un triangolo e sopra ci sia un diamante

rove+ un diamante

‘Eng.: Imagine that at the base there is a triangle, and on top, there is a diamond upsided-+,
24 ! 24 p p:

a diamond)

Speaker B: <m> [vocal feedback-IS] da quante<ee> parti ¢ composta?

(Eng.: <m> how many parts it is composed of ?)

3.2.2 Annotation of eye gaze directions

We annotated gaze in ELAN (The Language Archive, 2023; Wittenburg, Brugman,
Russel, Klassmann & Sloetjes, 2006). Following the methodologies established in
prior research (Kendon, 1967; Beattie, 1978; Goodwin, 1980; Egbert, 1996; Novik
et al., 1996; Jokinen et al., 2009; Streeck, 2014; Auer, 2018; Blythe et al., 2018),
we annotated the intervals of directed gaze. These intervals denote periods during
which participants consistently gaze in one direction without shifts, with interval
boundaries marked by gaze transitions in different directions.

? The annotation convention “+” indicates an interruption. Vocalisations and nasalisations are indi-
cated in angle brackets “< >”.
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We annotated gaze as directed towards “Task”, “Addressee”, or “Other”. Gaze
labelled as “Task” entailed the participant looking at their desk where the Tangram
figures were placed, while “Addressee” involved the participant looking directly
at their conversational partner. With “Other” we coded cases when participants
gazed at the experimenter; however, since such cases were rather rare, they were
not included in the analysis. Notably, participants showed very homogeneous gaze
behaviour in that they either looked at the desk or directly at their partner.

We did not establish a minimum duration threshold for eye gaze annotation,
but annotated all perceivable changes between gaze directions. However, since
some previous studies used minimum duration thresholds (Beattie, 1979; Jokinen
et al.,, 2009; Brone et al., 2017; Zima et al., 2019; Bavelas et al., 2002), we report
the shortest duration of gaze direction intervals found in our data, which is 0.069
seconds, a value below most of the previously used thresholds (see Degutyte, Astell,
2021 for a review).

Twenty percent of the data were independently annotated by another linguist
trained in eye gaze annotation. Inter-annotator reliability was assessed using
Staccato in ELAN (Liicking, Ptock & Bergmann, 2011), a reliability measure of the
temporal overlap between annotations based on Thomann’s technique (2001). The
result shows a mean degree of overlap of 70 %, indicating substantial reliability. No
disagreements in category labels were found across annotators. The annotations by
the first author were used for analysis.

3.3 Measurements

From the annotations, we derived the following categories and measurements for

our analysis:

— Mutual gaze: when intervals of gaze to “Addressee” from both participants
overlap, that is, they look at each other;

— Averted gaze: stands for overlapping intervals of gaze to “Task” from both
participants, i.e., when both participants do not look at each other but at the
task materials;

—  Unilateral gaze: derives from one single interval of gaze to “Addressee”, whereas
the other speaker features gaze to “Task’, i.e., one participant is looking at the
other, while the interlocutor is looking at the task materials.

Given these three categories, which we will refer to as gaze patterns, we analysed:
1) the proportion of occurrences of PR and IS feedback signals under the different
gaze pattern conditions, that is, at the moment when the feedback is uttered; 2)
the length of this gaze pattern before vocal feedback is uttered, that is, how long a
specific gaze pattern had already been established when the vocal feedback signal is
produced. This time window was operationalised as a time interval (i.e., duration)
calculated from the onset of the gaze pattern to the onset of the vocal feedback.
Given the exploratory nature of this study, we do not provide any inferential
statistics. Instead, a detailed analysis at a by-dyad level is presented to account for
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the individual conversational dynamic of each pair. The data tables and the code
used to perform the analysis are openly available in the accompanying repository at

https://ost.io/qzgwij/?view_only=270e19b9¢c36b4070ac41b6444£0220a9.

4. Results

4.1 Occurrences of gaze pattern types at feedback production

Figure 2 shows that both IS and PR vocal feedback are rarely produced in co-
occurrence with mutual gaze (5 %). There is a prevalence of averted gaze co-
occurring with PR feedback (59 %), in which both members of the dyad look at the
task materials. However, speakers do not devote their visual attention exclusively to
the task: unilateral gaze co-occurs with PR feedback in 36 % of cases and with IS
vocal feedback in 49 % of cases, showing that speakers still use gaze to visually check
the interlocutor across both feedback functions, prevalently before turn transitions.

Figure 2 - Proportions (and counts) of gaze pattern types when PR and IS vocal feedback
signals were produced by all dyads in the Tangram game rounds

A partially different view is shown in Figure 3, which displays the same proportions
presented by dyad. Here, a higher percentage of unilateral gaze than averted gaze
connected to the production of IS feedback is confirmed in three dyads only (Ca-
Dc; Dm-Se; Pi-Zi). This suggests that dyad-specific variability is involved. It is worth
noting that in these three dyads, no mutual gaze is present at all for IS, whereas the
other three dyads (Bu-Vi; Pr-Po; Ri-Ca), with values of averted gaze higher than
unilateral gaze, present a low percentage of mutual gaze. When summing the two
values for mutual and unilateral gaze for the latter three dyads, results show a very
similar distribution of “no gaze involved” vs “some gaze involved”. As for PR feedback
signals, the general trend is confirmed in four dyads out of six (Bu-Vi; Pi-Zi; Pr-Po;
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Ri-Ca), that is a prevalence of averted gaze. However, while the specific percentage
values are dyad-dependent, an overall trend can be identified: PR feedback shows a
higher co-occurrence of averted gaze than IS, and IS shows a higher co-occurrence
of unilateral gaze than PR.

Figure 3 - Proportions (and counts) of gaze pattern types at PR and IS vocal feedback
productions, pooled by dyad

4.2 Time window of gaze pattern types before feedback production

Figure 4 displays the time window for the gaze pattern preceding feedback
production. It reveals that the duration of averted gaze up to the moment of feedback
production is longer before PR feedback than IS feedback. Conversely, unilateral
gaze is longer before IS feedback. The mutual gaze period is shorter before a turn
initiation (that is, following an IS vocal feedback) than in cases in which feedback
signals do not entail a change of speaker (PR vocal feedback). This shows that if a
“gaze window” is activated and there is willingness to take the floor, this happens
more quickly than when a speaker is only willing to acknowledge the other’s speaker
speech. However, given the very few data points of mutual gaze compared to
averted and unilateral gaze (see raw numbers in Fig. 2), this observation should be
considered only preliminary and requires further investigation.



VOCAL FEEDBACK AND EYE GAZE PATTERNS 183

Figure 4 - Mean duration of gaze pattern window, for each gaze pattern types,
when PR and IS vocal feedback are produced

By-dyad values in Figure 5 show, again, some variability with respect to the observed
duration of the gaze patterns preceding the different feedback functions, albeit
less than for the occurrences of gaze pattern types (Fig. 3). Indeed, the averaged
trends observed above hold in four dyads out of six (Bu-Vi; Dm-Se; Pr-Po; Ri-Ca,
with the latter not presenting any instance of mutual gaze co-occurring with PR
feedback, impeding a comparison across feedback functions). The other two dyads
diverge from the general trends to varying extents. Ca-Dc shows shorter averted
gaze before PR than IS feedback signals and longer unilateral gaze before PR than
IS feedback signals, contradicting the general trend for both gaze patterns, while Pi-
Zi differs from the trend only due to slightly longer unilateral gaze before PR than
IS feedback signals. Importantly, looking at individual by-dyad values enables us to
refine the observations on mutual gaze duration found in the averaged data. While
averaged data (Fig. 4) display values under one second, by-dyad values are in all cases
but one (Dm-Se for PR) above one second. Still, where data points are available for
a comparison across feedback functions (Bu-Vi; Pr-Po), the statement that mutual
gaze preceding PR feedback signals is longer than when a turn alternation (IS) is
involved holds true.
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Figure S - Mean duration of gaze pattern window, for each gaze pattern types,
when PR and IS vocal feedback are produced, pooled by dyad

S. Discussion

Research question 1 assessed the relation between a specific gaze pattern and the
production of turn-regulating vocal feedback. Our findings indicate that both
averted and unilateral gaze were prevalent, with averted gaze being more frequently
associated with PR, and unilateral gaze with IS. This somewhat unexpected result
might be explained by the speakers’ differential use of intonational cues for turn-
taking purposes. Previous studies on backchannel intonation contours in Italian
task-oriented dialogues (Savino, 2010, 2011, 2014; Sbranna et al., 2021; Sbranna et
al., in press) have shown that continuers (PR vocal feedback) predominantly exhibit
a rising intonation contour, whereas IS vocal feedback tokens are predominantly
realised with a falling intonation. Therefore, the rising intonation characteristic of
PR feedback production may be readily interpreted by interlocutors, thus reducing
the need for additional visual confirmation. In contrast, the fact that IS vocal
feedback co-occurred more frequently with unilateral gaze (than PR feedback)
suggests that IS feedback may require additional visual confirmation to distinguish it
from a possible falling PR vocal signal, and may serve as a request for joint attention
to clarify the intention of a subsequent turn transition both vocally and visually.

We also observed that mutual gaze rarely co-occurs with vocal feedback signals,
regardless of their turn-taking regulating function, confirming previous findings ina
similar task-based study in German (Spaniol et al., 2023). This phenomenon might
be attributed to the task-based setting and the presence of task materials, which
necessitate visual attention to achieve the communicative goal of the conversation.
It can be assumed that other interactional contexts — e.g. a free conversation
without such a strong a visual competitor — might reveal different distributions of
gaze direction and vocal feedback combinations than those emerging from our data.
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On the other hand, other studies have also argued that mutual gaze is more closely
associated with visual feedback in the form of head and hand gestures, rather than
vocal feedback (Ferré, Renaudier, 2017; Bertrand et al., 2007). This might explain
the low association between gaze with vocal feedback in our finding, although this
hypothesis cannot be tested in the present study, as head and hand gestures are not
analysed. Therefore, irrespective of the potential role of the task, this result is in line
with previous findings, supporting the hypothesis that gestural acts are more readily
followed by gestural responses.

Research question 2 aimed to examine whether the duration of a gaze pattern
expedites the production of feedback utterance and potential subsequent turn
alternation. Here, we observed longer averted gaze patterns preceding PR feedback
production, whereas longer unilateral gaze patterns were observed preceding IS
feedback production. One possible interpretation is that a prolonged averted gaze
may signal a preference by the secondary speaker to maintain the listener role, visually
indicating their unavailability for a turn transition and encouraging the primary
speaker to continue. This situation may occur when one interlocutor describes their
picture and the other participant is expected to listen carefully in order to complete
the Tangram-game task. Conversely, when the secondary speaker intends to take the
floor (i.e., when mostly longer unilateral gaze patterns occur), they may first look at
the primary speaker to visually signal their intention. If this gaze is not reciprocated,
resulting in a unilateral gaze, the secondary speaker eventually initiates the turn after
a vocal feedback signal without having obtained visual attention. However, if the
gaze is reciprocated, creating a period of mutual gaze, turn initiation after feedback
occurs more rapidly than when no turn transition is intended after feedback (PR),
possibly benefitting from visual contact as an additional channel to communicate
the imminent turn alternation. This result contrasts with the findings of Kendrick
et al. (2023), who observed that eye gaze does not speed up turn transitions.

Finally, these general trends appear to be relatively consistent across dyads,
although the exact proportions and duration values exhibit substantial dyad-specific
variability. This underscores the importance of exploring multimodal dynamics at
the dyadic level to complement and refine interpretations based on averaged data.
In essence, each interaction outcome is contingent upon the dynamics negotiated
and co-constructed by the participants.

6. Conclusion

We explored the relationship between eye gaze patterns and turn-regulating vocal
feedback (continuers/Passive Recipiency, turn-initiating feedback/Incipient
Speakership) based on the occurrences and the time window of the gaze patterns,
prior to and concurrent with the utterance of vocal feedback.

Our findings indicate that a binary classification of gaze patterns (mutual vs.
averted) is not sufficient to capture the interplay between gaze and turn-regulating
vocal feedback. In fact, despite averted gaze co-occurring with both types of vocal
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feedback signals, unilateral gaze towards the interlocutor is found predominantly
when a turn transition is imminent. We also observed that averted gaze is longer
when preceding PR than when preceding IS. In contrast, unilateral gaze is longer
before IS than before PR, suggesting that speakers may attempt to establish and
wait for gaze contact before taking the turn, which they eventually indicate with
a vocal feedback signal if their interlocutor fails to reciprocate their gaze. Finally,
we found dyad-specific variability, as expected, due to the availability of two
communication channels (vocal and visual ), which can be used either in combination
or independently. Moreover, it is worth remembering that each interaction can be
regarded as a complex system resulting from the dynamics created by the participants
in the conversation through a cycle of actions and responses, which inevitably
results in unique detailed aspects beyond the more general common trends. Thus,
we emphasise the importance of examining intra-dyadic details to obtain a more
comprehensive understanding of interactional phenomena.

The application of this methodology to alarger sample of dyads and a comparative
analysis with dialogue formats without visual competitors, will help further elucidate
the phenomena underscored by these preliminary yet insightful results.
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