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Human communicative interaction is characterized by rapid and precise
turn-taking. This is achieved by an intricate system that has been elucidated
in the field of conversation analysis, based largely on the study of the audi-
tory signal. This model suggests that transitions occur at points of possible
completion identified in terms of linguistic units. Despite this, considerable
evidence exists that visible bodily actions including gaze and gestures also
play a role. To reconcile disparate models and observations in the literature,
we combine qualitative and quantitative methods to analyse turn-taking in a
corpus of multimodal interaction using eye-trackers and multiple cameras.
We show that transitions seem to be inhibited when a speaker averts their
gaze at a point of possible turn completion, or when a speaker produces
gestures which are beginning or unfinished at such points. We further
show that while the direction of a speaker’s gaze does not affect the speed
of transitions, the production of manual gestures does: turns with gestures
have faster transitions. Our findings suggest that the coordination of tran-
sitions involves not only linguistic resources but also visual gestural ones
and that the transition-relevance places in turns are multimodal in nature.

This article is part of a discussion meeting issue ‘Face2face: advancing
the science of social interaction’.
1. Introduction
A striking feature of human informal social interaction is that participants rapidly
alternate speaker and addressee roles—in short, they take turns in sharing the
communication channel. Turn-taking characterizes the primary context for
language use, it is found in all cultures across the globe, it creates the interactional
niche in which children acquire language and in which language presumably
evolved, and it is even observed in the vocal and gestural communication of
other species [1–4]. In the case of human conversational exchange, the timing
and precision of turn-taking raises interesting questions about the underlying
mechanisms—turns alternate with very short gaps (on average close to the mini-
mum human response time of 200 ms) and with very few overlaps (typically less
than 5% of the speech stream; [5]). A puzzle is that this rapid exchange of turns is
so seamlessly accomplished despite the fact that individual turns are unpredict-
able in length and content, the number of participants can vary, and provision
has to be made for longer turns to allow, e.g. the telling of a story.

The remarkable precision of turn-taking seems to be grounded in principles
that were first outlined in in the field of conversation analysis (CA), since tested
in 40 years of close observation and detailed description of turn-taking in
naturally occurring conversations (e.g. [6–14]). Research in this tradition has
outlined a set of principles which we will call ‘the standard model’, organizing
turn transition in a normative way [6]. The standard model makes many specific
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predictions—on the timing of gaps, the distribution of overlaps
and the size of turns—which have been repeatedly confirmed
in subsequent research, including quantitative studies (e.g.
[1,5,15,16]). Moreover, in recent years, the model has been con-
firmed and expanded by experimental research showing that
next speakers engage in considerable parallel processing by
preparing a next turn while a current one is still underway
[17–25], that they use lexical and syntactic information to pro-
ject turn ends [26–29], and that turn final signals, including
prosody, can mark and facilitate turn end detection
([17,26,30–32]; see also [3]).

The standard model of turn-taking consists of two com-
ponents and a set of rules [6] which allocate turns to two or
more parties. A turn-constructional component describes the
units (e.g. words, phrases and sentences) out of which turns
are built, so-called turn-constructional units (TCUs). A turn-
allocation component describes methods for the allocation of
turns to next speakers (e.g. by the speaker addressing or
gazing at a particular interlocutor, or by allocating the next
turn to the speaker who starts first). Also, a set of rules order
the rights to speak, giving priority to a speaker specifically
selected in the prior turn, or in the absence of that to any
other participant speaking first, and finally as the last option
allowing continuation by the last speaker. TCUs, then, are
the crucial units over which the turn-taking rules operate,
and they have been characterized in terms of linguistic units
(e.g. words, phrases or clauses). Turns, however, may consist
ofmore than one TCU, butwhere they aremarked as complete,
transition between speakers is relevant. Research on these tran-
sition-relevance places (TRPs) has found that they tend to occur
where boundaries of syntactic units coincide with boundaries
of prosodic units, for example, a complete clause produced
as a complete intonational phase ([8,12,30,31,33–37]; but see
[29]), though semantic and pragmatic completeness also
plays a role [8,27,28,38].

The standardmodel of turn-taking is thus primarily a vocal-
auditory one, working with units that have been defined in lin-
guistic terms. However, face-to-face interaction is multimodal,
involving diverse semiotic resources, including visible bodily
actions [39–44]. Within the model, gaze and gesture have
been shown to be major resources for turn-allocation (e.g. by
addressing a turn with gaze or selecting a next speaker with a
point; [10,11,45,46]), and some smaller scale studies have
suggested that visual modalities may contribute to the recog-
nition of turn completions [47–51]. The speed of transitions
between turns has also been shown to be affected by visual
bodily actions: questions with gaze directed to the addressee
and questions with gestures get faster responses [1,52], and
visual signals often precede the onset of verbal utterances or
corresponding semantic elements within them (e.g. [53–57]),
thus equipping themwith ‘predictive potential’ [44,54]. Despite
these observations, however, the standardmodel of turn-taking
for conversation remains primarily a vocal-auditory one.

There is, however, an alternative model which is multi-
modal [58–60]. In this model, transitions are organized
by multimodal turn-yielding and turn-holding cues. Turn-
yielding cues include, for example, the completion of a
syntactic clause, rising or falling intonation, the termination
of a manual gesture, or a shift in head direction, each of
which has an additive effect (i.e. the more turn-yielding cues
are present, the more likely for a turn transition to occur).
Turn-holding cues include manual gesturing which overrides
the turn-yielding cues. Although the inclusion of visual cues
is an attractive feature of themodel, it has serious shortcomings
[5]. It is an incomplete model of turn-taking behaviour and
does not account, for example, for the construction of turns
through units with points of possible completion that afford
opportunities for transition. Further, it assumes that cues are
context independent when in fact their meanings depend on
their contexts of use (see [61] on rising intonation). Also, it
has not been verified and elaborated by subsequent research,
having been eclipsed by the standard model.

Another line of research has also investigated the rela-
tionship between gaze and turn-taking, beginning with an
influential study by Kendon [62, p. 42]. Kendon observed
that gazing away from the addressee signals an intention to
hold the floor whereas gazing at the addressee yields the
floor and signals an expectation of a response. These obser-
vations have been confirmed and expanded in subsequent
research (e.g. [63–67]; but see Gambi et al. [68] for evidence to
the contrary in experiments with virtual agents), but the
claim that gaze regulates turn-taking has been disputed by con-
versation analysts. Rossano [69] has argued that gaze is not a
resource for turn-taking per se but is rather a resource for for-
mation of social actions (e.g. telling a story versus asking a
question), which have different implications for turn-taking
(see also [70,71]). In this account, gaze is related towhat speak-
ers do with their turn, not with turn-taking per se. This debate
makes relevant further investigation, including of a systematic
and quantitative nature.
(a) The present study
In this article, we promote an integrative approach to
understanding turn-taking in face-to-face conversation by
combining the fine-grained analysis of speaking turns in
terms of TCUs and points of possible completionwith analyses
of visual signals (here,manual gestures andgaze). To assess the
relative merits of verbal-only and multimodal approaches to
turn-taking, we use a custom-made multimodal corpus
and test to what extent the vocal-auditory channel alone can
predict turn transitions, or to what extent and precisely how,
multimodal signals may contribute to observable turn-
taking. Specifically, we ask whether and how gaze direction
and manual gestures at points of possible turn completion
are involved in the coordination of transitions between speak-
ers. Several predictions can be made on the basis of the
previous observations about gaze and gesture just reviewed.
First, at the possible completion of a turn, addressee-directed
gaze, completed gestures and gestural retractions (i.e. the
point where the meaningful part of a gesture is over and
the hand moves back into rest position) should be associated
with a higher frequency of transitions whereas averted gaze
and the preparation or stroke (i.e. meaningful) phases of a
gesture should inhibit transitions and thus be associated with
a lower frequency of them. Second, in line with Duncan’s
model, such visible bodily actions may have an additive
effect: the more visual cues, the stronger the signal. This
should appear as an interaction between variables in statistical
models. And third, the occurrence of addressee-directed gaze
and manual gestures within TCUs may speed up transitions
between speakers, resulting in shorter gaps between
turns. This prediction emerges from independent evidence
suggesting that address-directed gaze is associated with
faster responses and that turns with gestures are responded
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to faster than those without, but their combined effect has not
been examined before.

To test these predictions, we combine conversation
analytic and quantitative methods [72] to analyse turn-
taking behaviour, including both gaze and gesture, in a rich
corpus of multimodal interaction (see [73]). Our aim is not
to assess the effects of visual signals on the cognitive pro-
cesses involved in turn-taking [44,54,74] but is rather to
consider the integration of visual signals into a model of
turn-taking based primarily on verbal turns [5,6]. As such,
we aim to answer the broader question of whether the
coordination of turn transitions in face-to-face interaction is
a multimodal process and thus whether the TRPs within
turns should be defined as multimodal constructs.
il.Trans.R.Soc.B
378:20210473
2. Methods
(a) Corpus and participants
The present analyses are based on the Eye-tracking in Multimodal
Interaction Corpus (EMIC) which consists of casual conversations
between already acquainted native speakers of English in groups
of two and three [73]. Each recording session lasted approximately
40 min with a 20 min triadic conversation followed by a 20 min
dyadic one. The participants sat in chairs oriented towards each
other while they wore eye-tracking glasses (SMI) and head-
mounted microphones (Shure) and were recorded by three
synched video cameras (Canon Legria). All video, sound and
eye-tracking signals were synchronized. For the analyses reported
here, 10 of the dyadic conversations (out of 27) were selected (this
was a random selection based on those interactions with satisfac-
tory quality of the eye-tracking data, to make the amount of
coding feasible). Of these, four were all female, three were all
male, and three were mixed female–male dyads (age range: 19–
68 years). For further details on laboratory set-up and equipment,
see Holler & Kendrick [73].

(b) Annotations and analysis
(i) Segments of conversation
For each dyadic conversation, we selected a segment of approxi-
mately 5 min. The segment began at the first initiation of a
sequence [75] that did not relate to the laboratory set-up or
equipment (e.g. the first new topic after the researchers had left
the room) and ended at the completion of the last TCU (see
below) in the 5 min interval.

(ii) Points of possible completion
The audio recordings, including the high-fidelity recordings from
the head-mounted microphones, were used to transcribe the
segments without reference to the videos, and according to stan-
dard CA conventions [76,77]. The written transcripts together
with the audio recordings were then used to identify points of
possible completion in the turns at talk [6], which were manually
annotated in the transcripts, again without reference to the
videos. These are points where speaker transition could norma-
tively occur without a sense of interruption. The identification of
points of possible completion was a holistic process that involved
careful attention to grammar, lexicon and other aspects of the talk’s
production, including its prosodic design. Itwas based on observa-
tional and experimental research in CA that has shown them to
occur where boundaries of syntactic, prosodic and pragmatic
units coincide (see [8,16,30,31,34,78,79]). The holistic process of
identifying points of possible completion is a standard procedure
in CA; moreover, earlier research which identified points of poss-
ible completion in this same manner was able to corroborate the
validity of this approach with quantitative eye-tracking data [73].
For example, a point of possible completion would normally
occur at the end of a complete interrogative clause that is produced
as a complete intonational phrase and performs a recognizable
social action [80] such as requesting information. Extract 1 shows
where points of possible completion, represented in the transcripts
by vertical bars, were identified in a short segment of conversation.

Extract 1 [EMIC_02d_00:14:15]
Conventions: A, B denote participants; (.) indicates a very short

pause; (0.3) a gap of c. 300 ms; : a lengthened sound; = a rapid
juncture; [ the alignment of overlap; | a point of possible completion.
The identification of points of possible completion in effect seg-
ments the talk into units, namely potential turns. The units out of
which turns are constructed are, as mentioned, TCUs [6]. While
most turns in extract 1 contain only one TCU, some contain mul-
tiples (lines 7 and 9). A distinction is also made between a TCU
that is potentially complete and a following turn component, an
‘increment’, that continues the grammatical structure of a TCU
past a point of possible completion [81,82]. In extract 1, ‘the:n.’
(line 9) is an increment because it occurs after the possible com-
pletion of the prior TCU and continues its grammatical structure.
Both TCUs and increments end in points of possible completion.
To assess the reliability of the identification of points of possible
completion by the first coder (K.H.K.), a second coder (J.H.) anno-
tated a 20% sample of each conversation, also based on the audio
without reference to the videos, resulting in 83% agreement.

The annotations of points of possible completion in the tran-
scripts were then used to segment the talk of each participant in
PRAAT (5.3.82; [83]). The PRAAT textgrids were then imported into
ELAN (4.61; [84]), resulting in a tier beneath the transcript for
each speaker in which the talk was segmented into TCUs and
increments. The end of each annotation thus corresponded to a
point of possible completion in the speaker’s turn (figure 1).

(iii) Turn transitions
For each point of possible completion, we coded whether a
transition between speakers occurred. First, transitions were ident-
ified automatically by a script if the next speaker began a TCU
within a temporalwindowof−500 and +1250 msof a point of poss-
ible completion in the current speaker’s turn. This window was
defined inductively through close examination of turn transitions
in the conversations. A current speaker can continue their turn
past the first point of possible completion (see line 7 in extract 1)
even as a next speaker takes a turn, resulting in overlap between
current and next speakers [6]. Transitions were identified irrespec-
tive of whether the current speaker continued their turn in overlap.
Transitions from full TCUs to vocal continuers (e.g. uh-uh, mh-mm,
[85,86]) were included (n = 84) because practices that elicit them
(e.g. prosodic completion) can also indicate the completion of the
TCU. Transitions from vocal continuers to full TCUs were not
included because current speakers do not orient to the completion



Figure 1. Multimodal annotations in the video analysis application ELAN. There are six tiers for each participant: transcription, TCUs, transitions, gaze, gesture and
gesture phase. (Online version in colour.)
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of a vocal continuer as relevant for the timing of their next TCU (e.g.
they may freely overlap with them). The results of the automatic
process were then used to generate annotations in ELAN.
Second, because the automatic identification of transitions pro-
duced errors (i.e. invalid annotations of transitions between
speakers), the annotations were manually corrected to align the
measurement process with previous research on turn transitions
[6,87–90]. Collaborative completions (i.e. when a next speaker pro-
duces a possible completion of the current speaker’s in-progress
TCU; [14,91]), interjacent overlaps (i.e. when a next speaker starts
up in overlap in the middle of the current speaker’s in-progress
TCUwithout reference to its possible completion; [89,92]) and pro-
gressional overlaps (i.e. when a next speaker starts at a hitch or
pause in the current speaker’s in-progress TCU; [7]) were not
coded as transitions for our purposes because such transitions
occur before, and without reference to, points of possible com-
pletion and because their organization does not involve the
practices by which turns come to recognizable completion.

(iv) Transition speed
To determine the speed of the transitions, we measured the
duration of the interval in milliseconds between the end of the cur-
rent speaker’s TCU or increment and the first word or particle of
the next speaker’s TCU; inbreaths were included within the inter-
val between turns (see offset2 as defined by [93, p. 12]). Negative
values represent transitions that began before the point of possible
completion (i.e. in overlap), whereas positive values represent
transitions that began after such a point. While most positive dur-
ations correspond to intervals of silence between turns (i.e. gaps),
some represent intervals in which both current and next speaker
speak at the same time after the possible completion of the current
turn. This occurred when a current turn reached a possible com-
pletion, at which point a next speaker began a turn, but at the
same time the current speaker continued their turn with an
additional unit, resulting in overlap. In such cases, we measured
the interval from the possible completion of the first turn to the
first word or particle of the next turn despite the overlap.

(v) Gaze direction
In order to annotate the participants’ eye movements, the
eye-movement fixations mapped onto a recording of the individ-
ual participant’s visual field were synchronized to the ELAN files
and the other high definition (HD) video recordings (see [73], for
information on the output of the eye-trackers and synchroniza-
tion procedure). The annotations were done manually, on a
frame-by-frame basis. For each frame in the 5 min segments of
conversation, the gaze fixation point generated by the SMI soft-
ware for the participants was categorized as being: (i) on the
other speaker, (ii) on self (e.g. when looking at their own
hands), (iii) on the surroundings (e.g. the walls, the door, any
equipment items in the room), or (iv) not identifiable from the
eye-tracker data (i.e. the gaze fixation point was not visible in
the respective video frames). This four-way distinction was then
simplified to a two-way distinction between on or away from
the other speaker, collapsing the distinction between (ii) and (iii).
Frames categorized as (iv) were coded by visual inspection of
the HD videos. If a participant’s eyes were closed, their gaze
was categorized as away. Inter-coder reliabilities were not estab-
lished for the coding of gaze, since the large majority of the
data was based on automatically generated indications of gaze
direction through the eye-tracking software. For instances in
which missing data were added based on information from the
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HD videos, the values were added by one of the coders (L.D.) and
checked by one of the lead researchers (K.H.K. or J.H.).

(vi) Gestures
For each 5 min segment, the occurrence of manual gestures was
annotated. Manual gestures were defined as meaningful move-
ments of the hands and torso that speakers produced as part of
their social actions; this included iconic and metaphoric gestures
[94] which imagistically depict the properties of concrete objects
(e.g. ‘ball’ by holding an imaginary round object between the
hands) or actions (e.g. ‘a car driving past’ with a hand moving
fast from left to right) and abstract concepts (e.g. ‘rising inflation’
with a hand moving upwards); deictic gestures, such as pointing
to absent or present entities [94], interactive gestures [95,96]
which regulate the interaction between interlocutors, e.g. by hand-
ing over a turn with the palm facing up, hand open and fingertips
towards the interlocutor, and pragmatic gestures [39] which add
pragmatic meaning, e.g. by expressing negation or emphasizing
parts of speech with a downward movement. An independent
coder (G.C.), blind to hypotheses, identified all gestures meeting
the above criteria (as one inclusive category labelled ‘gesture’).
Reliability was established with a second coder, also blind to
hypotheses (Y.v.d.H.), based on 30% of the video data (randomly
chosen) containing 36% (n = 253) of the manual gestures in our
dataset (n = 710). Thisyielded a reliabilityof 78% for gesture identi-
fication indicating a high degree of agreement. Based on this, we
coded whether each TCU and increment occurred with a manual
gesture or not (meaning that any part of the gestural movement
co-occurred with the TCU, with the minimum criterion being
one frame overlap between gestural movement and TCU).

The temporal organization of the manual gestures was then
examined at each point of possible completion and at each tran-
sition between speakers. Gestures often consist of phases:
preparation (the handmoving into gesture spacewhere the gesture
is to be performed), stroke (the most meaning-bearing part of the
movement), post-stroke hold (the hand is held still after the
stroke has been performed), and retraction (the hand withdraws
from the spatial location where the gesture was performed, often
moving back into rest position) [39,97]. For TCUs and increments
without a transition, we identified the movement phase at the
point of possible completion (i.e. at the end of the unit). However,
because transitions between speakers can occurwell before (result-
ing in overlaps) or well after the end of the unit (resulting in gaps),
the gesture phase produced at the point of possible completion
may not in fact be the most relevant phase for the coordination
of the transition. For this reason, for TCUs and increments that
did have a transition,wemeasured themovement phase of the cur-
rent speaker’s gesture at the point at which the transition began
(i.e. at the beginning of the next speaker’s turn which may precede
or follow the end of the current speaker’s TCU). For each TCU and
increment we thus categorized the temporal organization of the
current speaker’s gestures as being in (i) a preparation or stroke
phase, (ii) a post-stroke hold phase, or (iii) a retraction phase, or
as being (iv) already completed. We decided to collapse prep-
aration and stroke phase into one category because the hand
often already adopts a shape or posture during the preparation
phase which can convey meaning [98], and also because, in any
case, both preparation and stroke signal that the speaker is in the
process of encoding meaning gesturally and not yet done. TCUs
and increments that did not include a manual gesture were cate-
gorized as (v) no manual gesture. The inter-coder reliability for
gesture phases was established between the main coder (K.H.K.)
and an independent coder blind to the TCU boundaries (L.v.O.);
for gesture phase categorization at TCUs, agreement was 87%,
with aweighted Cohen’s kappa value of 0.806, indicating substan-
tial agreement [99]; gesture phase categorization at the point of
transition was 85%, with a weighted Cohen’s kappa of 0.931, indi-
cating almost perfect agreement. In the examples presented in
this article, gaze and gestures are transcribed using conventions
developed by Mondada [100].

(vii) Statistical analyses
We fitted linear mixed-effects models to our data using the lme4
(1.1–28) package [101] in R (4.1.2; [102]). The main analysis of
turn transitions is based on a binomial generalized linear mixed-
effects model with turn transition as the dependent variable,
gaze direction and gesture temporal organization as fixed predic-
tors (reference levels = ‘gaze on’ and ‘no gesture’) along with the
interaction between the two, and speaker as a random factor.
The model did not include conversation as a random factor, nor
random slopes, as these resulted in singular fits and were thus
removed. The gesture temporal organization variable included
five levels: no gesture, completed gesture (i.e. a gesture whose
retraction was complete before the end of the TCU), prep-
aration/stroke, post-stroke hold and retraction. We also tested
for the effect of gesture presence on frequency of turn transition
where we operationalized the predictor as a binary variable,
with the levels gesture/no gesture. The main analysis of transition
speed is based on a linear mixed-effects model with gap duration
as the dependent variable, gaze direction and the presence or
absence of a manual gesture during the TCU (reference levels = ‘
gaze on’ and ‘no gesture’) as fixed predictors along with the inter-
action between the two, and speakers nested within conversations
as random factors. The model did not include random slopes as
these resulted in singular fits and were thus removed. However,
since checks of the distribution of residuals did not meet the
lmer assumption of normality, we ran the model using the rlmer
function (robustlmm package, [103]).
3. Results
The sample included in total 2131 points of possible turn
completion. On average in each 5 min segment of conversa-
tion a participant produced 107 TCUs (range: 57–149).
Transitions between speakers occurred in a large minority
of cases (42%, n = 895). The relatively low frequency of tran-
sitions at these points seems to reflect a relatively high
frequency of short units (e.g. lexical TCUs such as ‘yeah’
and ‘okay’ in turn-initial position followed by other material,
and single-word increments (after completion points) and in
addition many multi-unit turns, that is, turns constructed so
as to contain multiple TCUs (e.g. stories or explanations).

(a) Gaze direction and turn transitions
The speaker’s gazewas directed to the addressee atmost points
of possible completion (61%, n = 1298). The proportion of
actual transitions was significantly higher for units with gaze
directed to the addressee compared to thosewith gaze directed
away from the addressee (48%, n = 620 versus 33%, n = 275;
β =−0.65, s.e. = 0.1, z =−6.75, p < 0.001). Because the pro-
portion of transitions when a speaker’s gaze was directed to
the addressee was close to 50% (figure 2), the results suggest
that addressee-directed gaze alone would not be a strong
signal for transition relevance. Conversely, the relatively low
proportion of transitions when a speaker’s gaze was directed
away from the addressee indicates that gaze aversionmay pro-
ject or predict turn continuation and thus inhibit speaker
transition—this then may be a more reliable cue for turn-
taking than gaze directed at the addressee.

The association between gaze aversion and turn continu-
ation can be observed in extract 2. Here A tells B about her
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difficulties in finding a suitable date to celebrate her daughter
Lin’s birthday.

Extract 2 [EMIC_02_01:03]
Conventions: A, B denote participants; underlining indicates

prosodic prominence; .m a bilabial click; .hh an in-breath, (0.3) a
pause of c. 300 ms; : a lengthened sound; [ the alignment of overlap;
| a point of possible completion; * represents the beginning of an
embodied action; –> that the action continues.
As the first TCU—an informing about a visit from A’s
son—comes to a possible completion, A directs her gaze to
B, which elicits an prosodically marked change of state
token [104] designed as both a receipt of the information
and an appreciation of the good news. Before B’s response,
however, A has already extended her turn with an additional
TCU and averted her gaze (lines 2–3). The gaze aversion
coincides with the launch of a series of TCUs in which A
details the difficulty; at the possible completion of each
(lines 4–6), she gazes away from B and continues her turn.
No transitions occur. When A then returns her gaze to B at
the end of the penultimate TCU and across the bulk of the
next as she formulates the trouble explicitly (lines 7–8), B
responds with a display of sympathy (‘aw::’ at line 9),
though at this point A’s gaze is elsewhere.
Sequences such as this show that when a speaker’s verbal
turn comes to a point of possible completion, gaze aversion
can project or predict a continuation of the turn and thereby
suppress the relevance of transition.
(b) Manual gestures and turn transitions
The entire dataset contained 710 manual gestures. Out of the
2131 TCUs, 28% (n = 588) included at least one manual ges-
ture, the presence of which had a significant effect on turn
transitions: the proportion of transitions was significantly
lower for TCUs with manual gestures (37%, n = 217) than
for those without manual gestures (63%, n = 371;
β =−0.25, s.e. = 0.1, z =−2.31, p = 0.02).

The majority of manual gestures spanned points of poss-
ible completion, i.e. there was overlap between a portion
of the gesture and the TCU end (68%, n = 397). Figure 3
shows the proportion of turn transitions across five categories
of the temporal organization of the gestures.

The temporal organization of the gestures was a
significant predictor of turn transitions (β =−0.81, s.e. = 0.2,
z =−4.15, p < = 0.001). As can be seen from figure 3, com-
pared to turn transition when TCU ends co-occurred with
no manual gesture (44%, n = 679), when a manual gesture
was completed before the end of the TCU (44%, n = 91),
when the transition occurred at a post-stroke hold (38%,
n = 49) or with a retraction (38%, n = 37), the proportion of
turn transitions was considerably lower when a speaker pro-
duced a preparation or stroke phase of a manual gesture
(25%, n = 39) coinciding with the TCU end. The results
suggest that the production of a preparation or stroke phase
of a manual gesture at a possible completion point may sup-
press the relevance of transition between speakers. No
evidence was found that the other movement phases, includ-
ing retractions, were associated with a higher or lower
proportion of transitions.

At the possible completion of a TCU, the production of a
preparation or stroke phase of a gesture can visually project
that more is to come or underway, that is, that a subsequent
TCU is imminent and thus that the speaker’s turn will con-
tinue. Consider, for example, the gestures produced by C in
extract 3 as she talks about the researcher who ran the
study (the ‘she’ on line 1) in which participants had to film
themselves as they learned how to juggle.



(a) (b)

royalsocietypublish

7

 D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//r

oy
al

so
ci

et
yp

ub
lis

hi
ng

.o
rg

/ o
n 

06
 M

ar
ch

 2
02

3 
Extract 3 [EMIC_03d_01:30:02]
Conventions: B, C denote participants; underlining indicates

prosodic prominence; .hhh an in-breath; (0.3) a pause of c. 300
ms; - a cut off syllable; : a lengthened sound; ° quiet speech; [ the
alignment of overlap; | a point of possible completion; # the
point at which the figure occurs; * represents the beginning of an
embodied action; –> that the action continues.
Figure 4. Gestural strokes at points of possible turn completion. (Online
version in colour.)

ing.org/journal/rstb
Phil.Trans.R.Soc.B
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In the course of her first TCU, C produces a series of
iconic gestures: she begins to visually depict a clicking
action with the index finger of her right hand, as though turn-
ing on a camera (lines 2–3), but abandons and retracts this as
B speaks in overlap, recycling part of her TCU (‘just to’; [9]; cf.
[105]). After the overlap has been resolved, she redoes the ges-
ture in full (the second ‘click’ under line 2), immediately after
which she produces an iconic gesture that depicts juggling
balls in the air (line 4). As she repeats the stroke phase of
this juggling gesture, her TCU comes to a point of possible
completion after ‘two minutes’ (line 5). Figure 4a shows the
last frame of the TCU; we can see the stroke of the gesture is
still underway. C then continues her turn with an additional
TCU that formulates (non-serious) direct reported speech by
the researcher (‘and then just be like ↓yeah can’t be bothered’;
lines 5–6), during which C performs a complex bodily enact-
ment [106]: she turns her head to the side, sways her body
and extends her right elbow as she grips the arms of the
chair, movements that embody a lackadaisical stance that
complements the reported speech. While the enactment is in
progress, her turn reaches possible completion after ‘can’t be
bothered’ (line 6; figure 4b) and again after the increment
‘no:w’ (line 6). Only after the enactment is complete and yet
another possible completion is reached (after ‘sat down’ in
line 6) does a transition between speakers occur.

Sequences like this show that when a speaker’s verbal
turn comes to a point of possible completion, gestures that
are visibly incomplete because they are in a preparation or
stroke phase can interdict the relevance of transition.
(c) Gaze, gestures and turn transitions
In addition to establishing their individual effects, we set out
to test the joint effect of the speaker’s gaze direction together
with manual gestures at points of possible completion: how
do these affect the occurrence of transitions between speakers
when they are both entered as predictors? The results suggest
that their individual significance is retained (gaze aversion:
β =−0.73, s.e. = 0.11, z =−6.59, p < 0.001; preparation/stroke:
β =−1.2, s.e.= 0.26, z =−4.46, p < 0.001). The direction of
both effects was the same: at points of possible turn com-
pletion, the aversion of gaze and the preparation or stroke
phase of a gesture were associated with a decrease in the
frequency of turn transitions. However, contrary to our pre-
dictions, there was no evidence of an additive effect, which
would have appeared as an interaction between predictors
(see the electronic supplementary material, figure S1).

(d) Gaze direction and transition speed
In most cases, the speaker’s gaze was directed to the addres-
see at the possible completion of the turn (69%, n = 620). We
predicted that transitions would be faster in such cases but
found no evidence of this. Transitions for TCUs with addres-
see-directed gaze (mean: 246 ms, median: 167, mode: 85 ms)
were not significantly faster than those for TCUs without
addressee-directed gaze (mean: 245, median: 177, mode:
100 ms; β = 41.92, s.e. = 37.61, t =−1.12, p = 0.27; see the
electronic supplementary material, figure S2). The results
suggest that while gaze direction affects whether a transition
occurs, it does not influence its speed.

(e) Manual gestures and transition speed
We also predicted that transitions should be faster when a TCU
includes a manual gesture. This prediction was confirmed.
Transitions for TCUs with manual gestures were faster (mean:
132 ms, median: 66 ms, mode: 25 ms) than those for TCUs
without manual gestures (mean: 283 ms, median: 200 ms,
mode 115 ms; β =−124.88, s.e. = 41.19, t =−3.03, p< 0.003; see
the electronic supplementary material, table S1 for descriptive
statistics for each gesture phase). Figure 5 shows the distribution
of gap durations for TCUs with and without gestures. For those
with a gesture, the peak of the distribution, which represents
an estimate of the mode, occurs approximately 90 ms earlier
and a smaller proportion occurs after long gaps (i.e. after
approximately 400 ms).

The results suggest that while the direction of a speaker’s
gaze does not affect the speed of transitions between speak-
ers, the production of manual gestures does: TCUs with
gestures have faster transitions.

( f ) Gaze, gesture and transition speed
As for the likelihood of transitions occurring, we were inter-
ested in the combined effects of gaze and gesture at points of
possible completion on the speed of turn transitions. The
results are the same as those of the models including them
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Figure 5. Gap durations for TUCs with and without manual gestures.
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as individual predictors: while gaze direction did not have
statistically significant effect (β = 57.55, s.e. = 35.08, t = 1.64)
the presence of manual gesture did (β =−86.88, s.e.= 42.42,
t =−2.15). There was no statistically significant interaction
between the predictors (see the electronic supplementary
material, figure S3).
4. Discussion
The standard model of turn-taking describes the close coordi-
nation of transitions between speakers at points of possible
completion. The initial articulation of the model by Sacks
et al. [6] did not, however, specify precisely which resources
allowed for the anticipation and recognition of such points.
Subsequent research focused predominantly on linguistic
resources, especially the convergence of syntactic and proso-
dic units (e.g. [8,29–31,34,78]). As a consequence, despite
decades of incremental development, the model has
remained primarily an auditory-vocal one. Our results
suggest, however, that the coordination of transitions
between speakers involves not only linguistic resources but
also visual gestural ones and thus that the standard model
can and should be reconceptualized as multimodal.

We found a significant relationship between the direction
of a speaker’s gaze, their use ofmanual gestures and transitions
between speakers. The results suggest that when a speaker’s
verbal turn comes to a point of possible completion, the aver-
sion of a speaker’s gaze or the production of a gesture can
project a continuation of the turn and thereby suppress the rel-
evance of transition, leading to fewer turn transitions in their
presence. This confirms and amplifies previous observations
in the literature and integrates them into the standard model.
The findings are consistent with Kendon’s [62] observation
that gazing away from the addressee signals an intention to
hold the floor. We did not, however, find strong evidence of
an association between addressee-directed gaze and tran-
sitions [62,63,70]. Transitions occurred at points of possible
completion with addressee-directed gaze around half the
time. One explanation for this is that addressee-directed gaze
is a less reliable cue, since it also has other functions, such as
monitoring the addressee’s state of understanding, attention
and so forth (e.g. [62,63,107,108]).

With respect to the model of turn-taking proposed by
Duncan et al. [58–60], the results aremixed. The low proportion
of transitions when speakers gesture across points of possible
completion is compatible with Duncan’s observations, as
well as those by Streeck & Hartge [47] and Zellers et al. [51].
However, we found no relationship between the completion
or retraction of a gesture at a point of possible completion
and turn transitions, as predicted by the model (but see [50]
on Swedish andGerman conversations). The retraction or com-
pletion of a gesture thus do not appear to be turn-yielding cues,
at least in the English conversations we analysed. We also
found no evidence of an additive effect. The Duncan model
predicts that gaze aversion together with the production of a
gesture at a point of possible completion should have a greater
effect than either practice on its own, but this prediction was
not confirmed (see the electronic supplementary material,
figure S1). Rather, even when speakers employ practices that
suppress transition relevance, transitions still occur albeit at a
low rate, which perhaps reflects a next speaker’s right to
self-select at a point of possible completion despite a current
speaker’s displayed intention to continue [6].

The design of the study does not yet allow us to disentan-
gle the relative contributions of auditory and visual signals in
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the coordination of turn transitions. The identification of
points of possible completion involved close attention to
the linguistic design of the turns at talk, including their pro-
sodic production. What we have shown are robust
associations between such points and visible bodily actions.
It is possible that auditory and visual resources go hand in
hand as multimodal gestalts that together signal turn com-
pletion [44]. Such multimodal gestalts may include a
complementary relationship between the auditory and
visual resources, with one modality being more salient,
when the other is less so. Further conversation analytic and
experimental research is needed to tease apart the relative
contributions and detailed interplay of the different resources
during the management of turn transitions.

The multimodal organization of the turn-taking is also
evident in the timing of transitions between speakers. We
found that TCUs which have gestural components are
responded to faster than those that do not. This expands
the scope of our previous observation, based on a different
set of conversations in the same corpus, that questions with
gestures get faster responses [52]. We now see the effect in
a larger and more diverse sample, and one that is not limited
to question-response sequences (895 TCU-TCU transitions
versus 281 question-response transitions). The effect is, how-
ever, attenuated: while gestures in questions sped up turn
transitions by approximately 200 ms, gestures across all
TCU types in the present study did so by around 90 ms.
This difference may be owing to questions in general being
responded to faster than turns that do not require an
answer, or owing to the increased competition in triadic
versus dyadic conversations (see [109]). The exact mechanism
that leads to TCUs with gestures getting faster turn tran-
sitions than turns without gestures is not yet known [52]. It
is possible that gestures, which often precede associated
turn components, may facilitate a next speaker’s ability to
predict in advance how a TCU will unfold, which in turn
could enable a faster response [44,54]. It is also possible
that gestures afford an advantage in the recognition of the
TCU’s action [44,110], or that the precise temporal organiz-
ation of a gesture’s production, such as the onset of its
retraction, provides early cues for turn completion that
influence when a transition occurs in English conversation
[52]. The observation of a facilitation effect across a large
and diverse sample of transitions further underscores the
need for additional observational studies of the multimodal
organization of turn transitions as well as experimental
research on candidate psycholinguistic mechanisms.

The direction of a speaker’s gaze did not, however, affect
the speed of turn transitions. Our prediction here was based
on a study of question-response sequences which showed
that questions with addressee-directed gaze received faster
responses [1]. Our results suggest that the facilitation effect of
gaze may be unique to questions and does not generalize to
all TCU types. Questions tend to be first pair-parts [75]
which together with gaze direction or some other method of
addressing a turn at talk constitute a next-speaker selection
technique [6,10]. The faster transitions after questions with
addressee-directed gaze may thus be a byproduct of the use
of a next-speaker selection technique. If so, we would not
expect the effect to generalize to all TCUs as not all TCUs
employ such techniques. We would expect, however, to
observe the effect in question-response sequences in the
present sample, a prediction we plan to test in future research.
Taken together, the present findings suggest that adap-
tations to the standard model of turn-taking are required.
We propose that such an adaptation should consist of an inte-
grated model which has the fine-grained linguistic design of
verbal utterances at its heart (TCUs), together with the visual
signals that form part of them, including minimally gaze and
manual gestures. The current observations could be accom-
modated by including multimodal signals in the percepts
involved in the recognition of TRPs in face-to-face interaction;
specifically gaze aversion and ongoing gestures seem to
‘overwrite’ linguistic signals of completion. The results thus
suggest a further elaboration of the concept of a TRP, first
introduced by Sacks et al. [6] and subsequently specified
by Ford & Thompson [8]. On the basis of the present
observations, we thus propose to extend the concept of a
complex TRP to a multimodal TRP, or MTRP for short.

(a) Limitations and future avenues of research
The results allow us to conclude that the intricate mechanisms
of turn-taking in face-to-face interaction are multimodal in
nature. We have, however, examined just two kinds of visual
signals, manual gestures, including their phases, and gaze
direction. There are many other potentially potent signals,
such as facial expressions and body position or torque [111],
which should also be examined. Moreover, we have looked at
TCUs as one broad group, but considering the various actions
they perform [80] and the sequential positions in which they
occur [75] may further refine the picture (see [69]). Also, the
present analyses are based on dyadic conversations, which
arguably capture one of themost common forms of interaction.
However, since the dynamics of turn-taking can differ between
dyadic and multiparty interactions [109], expanding the pre-
sent analyses to conversations involving more than two
participants is an important next step. Finally, although the
present study was not designed to assess the influence of
gaze and gesture on cognitive processes during turn-taking,
it nonetheless provides an empirically grounded basis for gen-
erating experimental hypotheses to investigate such influences.
Future studies may determine, for example, whether there is a
causal relationship between the perception of specific gesture
phases and the recognition of turn completions, or between
the presence of gestures and the speed of turn transitions,
and if so, what cognitive mechanisms underpin these effects.
5. Conclusion
The science of social interaction benefits from over 40 years of
cumulative empirical research in the field of CA. Numerous
basic phenomena—from TCUs and increments to first pair-
parts and next-speaker selection techniques—have been
identified and carefully described, and precise models of
interactional systems have been developed and incrementally
expanded. This wealth of naturalistic observational research,
as we have shown here, can feed into controlled laboratory
and experimental studies, which in turn further elaborate
our models of interactional systems. The science of social
interaction, in our view, thus involves a deliberate methodo-
logical pluralism that includes naturalistic observation and
strategic interdisciplinary collaborations (see [72,112]).
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