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Abstract

Storytelling in face-to-face dialogue involves
coordinating multiple modalities, including
speech and gaze. When the addressee is a social
robot rather than a human, narrators’ speech
and gaze behavior may differ. However, few
studies have examined both modalities within
the same narratives, and it remains unclear how
different aspects of multimodal behavior vary
depending on whether the interaction partner
is a social robot or a human. In this study, we
examined how adults narrated picture-based
stories to a social robot and a human inter-
locutor. Two modalities of narrative produc-
tion were considered: pausing, separated into
filled and unfilled pauses, and gaze behavior
during the narration, directed either toward the
story pictures or toward the listener. Critically,
we examined whether shyness, considered as a
continuous dimension of individual variation,
relates to pausing and gaze behavior. Results
revealed that speakers produced fewer filled
pauses when narrating to the robot than to the
human, while unfilled pauses did not differ. Ad-
ditionally, higher shyness was associated with
longer, though not more frequent, filled pauses
in human-directed narration, although shyness
did not reliably predict the magnitude of the
partner effect. We discuss how our findings
may contribute to a more nuanced understand-
ing of multimodal interactions with embodied
agents.

1 Introduction

Human communicative interaction in face-to-face
settings is characterized as a multimodal process
(Levinson, 2016). When telling a story, for exam-
ple, speakers produce speech that includes disfluen-
cies, such as filled and unfilled pauses, while also
coordinating their gaze between the story pictures
and their interlocutor. Importantly, these modalities
are adjusted to the addressee (Holler and Levinson,
2019; Hanulíková et al., 2026). Speakers have been
shown to tailor their behavior to a model of their

partner, and communicative behaviors directed to
artificial partners such as social robots appear to
form a distinct register with features shared with
computer- and child-directed speech (Fischer et al.,
2011; Jacka et al., 2025; Hanulíková et al., 2026).
The characteristics of speech and gaze that a robot
elicits may therefore reveal how speakers perceive
their partner, which can in turn inform the design
of systems that interpret and produce human mul-
timodal behavior more contingently (Hessels and
Fang, 2026). Although research comparing interac-
tions with robotic and human partners has grown
(e.g., Demir-Lira et al., 2020; Vollmer et al., 2018),
less is known about speakers’ multimodal behavior
in communicative tasks, such as narrative settings
towards a social robot compared to human-human
interaction, as well as the direction of potential
adjustments a person might take when interacting
with a robotic partner. On the one hand, a robot
may be perceived as less socially evaluative than
a human partner (Tolksdorf et al., 2026) and as
a machine that requires precise, unambiguous in-
put. In this case, speakers may hesitate less, and
looking at the robot’s face may carry less social
cost. On the other hand, interpersonal interaction
is a co-constructed achievement in which partners
monitor their addressees and rely on their feed-
back (Clark and Krych, 2004). A robotic inter-
action partner that is less familiar and provides
fewer listener cues could lead to more disfluent
production (Tolksdorf et al., 2021a) and potentially
decrease the reciprocity of partner-directed gaze.
Crucially, temperamental traits can decisively influ-
ence how a person coordinates social interactions.
Yet, the influence of such individual differences
(e.g., shyness) on multimodal behavior remains
understudied. As a prevalent phenomenon and con-
tinuous temperamental dimension involving height-
ened attention to the social evaluative aspects of
interaction (Sosa-Hernandez et al., 2023; Viertel
and Tolksdorf, 2024), shyness may relate to how
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speakers regulate pausing and gaze directed at their
partner. While previous research on the influence
of shyness on multimodal behavior in human-robot
interaction has primarily focused on children (e.g.,
Tolksdorf et al., 2021b; Tykhonenko et al., 2026),
little research has examined this topic in adults.
The present pilot study addresses these gaps by
comparing filled and unfilled pausing and gaze allo-
cation within the same narrations, when interacting
with either a social robot or a human partner, and
by relating both modalities to individual levels of
shyness. The aims of this work are as follows:

• To investigate whether filled and unfilled
pauses, as well as gaze behavior directed to-
ward story pictures and interaction partners,
vary when a picture-based story is narrated to
a robot versus a human interaction partner.

• To examine whether individual differences in
shyness are associated with variation in hesi-
tation and gaze behavior.

2 Related Work

2.1 Speaking to a robot versus a human
partner

A body of research has shown that speakers may
adapt aspects of their speech to their addressees,
depending on partner representations, communica-
tive demands, and the interactional context (Fis-
cher, 2016; Brennan and Hanna, 2009; Ferreira,
2019). However, although previous studies have
documented linguistic and prosodic adaptations
to different human addressees, comparatively lit-
tle is known about differences in disfluency and
gaze related to the partner during semi-naturalistic
narrative production with embodied artificial part-
ners, such as social robots. In particular, speech
to artificial partners is reported to share features
with other partner-adapted registers (Fischer et al.,
2011). In addition, prior research suggests that
backchannels and mutual monitoring in human–
human interaction can support fluent production
(Clark and Krych, 2004). Because robotic systems
typically provide fewer such cues, narration to a
robot may be comparatively more disfluent, con-
sistent with earlier findings that children involved
their caregiver more, and that the interactional flow
was more often disrupted with a robot than with a
human partner (Serholt, 2018). At the same time,
speakers may treat a machine partner as requiring
precise, unambiguous input (Pang et al., 2025), and

accordingly produce more controlled, less disfluent
speech. Given that these findings may predict op-
posite directions, we leave the direction of partner
effects open a priori.

2.2 Disfluencies as cognitive-communicative
signals

Filled and unfilled pauses can serve multiple func-
tions in interaction. Clark and Fox Tree (2002)
argued that markers such as uh and uhm can act
as conventionalized signals of an upcoming de-
lay in turn-taking, and prior work converges on a
dual role for these fillers in speech planning and
listener-oriented signalling (Corley and Stewart,
2008). Unfilled pauses, by contrast, have been
more closely linked to cognitive planning (Zellner,
1994). If speakers adapt their listener-directed be-
havior primarily to the type of interaction partner,
then partner effects may be more likely for filled
pauses than for unfilled ones. However, if reduced
listener feedback leads to increased disruption in
speech production, then both pause types may be
affected. We therefore analyse filled and unfilled
pauses separately and ask whether partner type and
speaker characteristics act differently on each.

2.3 Gaze during storytelling

Speaker gaze in conversation has been described
as serving regulatory, monitoring, and expressive
functions (Kendon, 1967). In storytelling settings,
narrators’ gaze toward recipients has been associ-
ated with the elicitation of listener feedback (Bave-
las et al., 2002), although more recent eye-tracking
evidence suggests that this association is less uni-
form than initially proposed (Zima, 2020). Gaze
toward interaction partners during hesitations can
also invite collaboration, for instance when search-
ing for a word (Auer and Zima, 2026), whereas
gaze aversion has been observed during hesita-
tion phases and before complex segments of talk
(Doherty-Sneddon and Phelps, 2005; Auer and
Zima, 2026). In line with this notion, gaze directed
at a partner primarily serves to elicit feedback. A
robot offering fewer cues may attract fewer initia-
tions of gaze from its partner. Additionally, looking
at a human’s face may carry more social-evaluative
weight, whereas gazing at a robot’s face may be
less costly and thus occur more frequently. Im-
portantly, most existing evidence stems from face-
to-face conversations without task-related visual
materials. In picture-elicited narration, speakers
can be expected to direct much of their gaze at
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the pictures, so that partner-directed gaze becomes
a comparatively infrequent behavior whose distri-
bution across different partner types is not well
documented (Hessels and Fang, 2026).

2.4 Shyness and socially evaluative influences
on production

Temperamental shyness is characterized by high
sensitivity to novel situational factors, including
social aspects such as the concern about being eval-
uated negatively (Viertel and Tolksdorf, 2024). In
this respect, social robots have been discussed as
potential partners that can lessen the evaluative load
within interaction (Peter and van Straten, 2024).
The available evidence is, however, nuanced. In a
dyadic peer paradigm investigating temporal co-
ordination during interaction, conversational re-
sponse times were related to children’s observed
social engagement, but not their self-reported shy-
ness (Wilson et al., 2024). In adults with social anx-
iety disorder, a clinical construct distinct from tem-
peramental shyness, the proportion of hesitation
disfluencies was similar to that of controls, though
silent pausing was more prevalent (Silber-Varod
et al., 2016). Evidence on the influences of shyness
on multimodal behavior in human-robot interaction
largely stems from children and modalities such as
proxemics, expressiveness, and response latencies
(e.g., Tolksdorf et al., 2021b; Tykhonenko et al.,
2026). Taken together, these findings can moti-
vate the expectation that shyness, if it relates to
production, may do so selectively — for pausing,
possibly more in unfilled than in filled pauses. For
gaze, partner-directed gaze is one of the more so-
cially exposed behaviors in a narration task and
may therefore be a plausible source of variation
related to shyness. Because directly comparable
evidence is limited, we examine this question with-
out making a strong directional prediction. Since
the social-evaluative demands of a robot and a hu-
man partner differ, shyness-related patterns may be
partner-dependent.

2.5 The present study

This work is part of a broader project examining
how speech production (e.g., lexical retrieval) in
interaction with a robot compares with human–
human interaction and depending on language
background. Language background is a focus of
the broader project, and is addressed here only ex-
ploratorily because of its potential relevance to
hesitation behavior (Section 4.6). In the present

study, adults narrated picture-based stories to a so-
cial robot and to a human partner. We focus on
examining whether the characteristics of the inter-
action partner (human versus robot) are associated
with differences in hesitation behavior and gaze
behavior during narration when overt listener feed-
back is minimized. Additionally, we investigate
whether temperamental shyness is associated with
disfluencies and partner-directed gaze and whether
such associations appear selective for the type of
social partner (robot versus human).

3 Method

3.1 Participants

24 adults (19 female, 5 male; mean age 26.98 years,
SD = 6.2) participated in the pilot study. 13
were first-language (L1) speakers of German and 11
were speakers with German as a second language
(L2). Due to technical errors with the robot, two
participants completed only the human-directed
condition and are excluded from within-participant
partner contrasts.

3.2 Partner conditions

In the robot condition, participants narrated to the
Navel social robot (Toussaint et al., 2023). The
robot’s verbal behavior was generated via its built-
in speech-to-text API and LLM integration, prompt-
engineered to follow a standardized narrative-
elicitation protocol (Gagarina et al., 2019): it in-
vited the participant to tell the story, did not inter-
rupt during the narration, and thanked the partic-
ipant at the end. Both conditions were designed
to be as comparable as possible, and during the
narration, the robot remained in a stationary lis-
tening posture with its gaze directed ahead (see
Figure 1A). The robot did not provide contingent
verbal or nonverbal backchannel signals. In the
human condition, participants narrated to a human
experimenter whose listening behavior remained
consistent as well. The experimenter did not initi-
ate or return eye contact or produce backchannel
signals and looked at the story pictures during the
narration. Thus, both partners provided minimal,
non-contingent listening behavior. This pattern
was a deliberate design decision. Since the robot
could not produce contingent listener responses, an
unconstrained human listener might introduce dif-
ferences in feedback, which would make it difficult
to distinguish the effects of partner type from those
of feedback. Therefore, holding listener responsive-
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Figure 1: Experimental setup for robot- or human-
directed storytelling interactions. (A) robot condition,
(B) human condition.

ness constant at a minimal level may help to discern
effects attributable to the partner itself rather than
to the feedback it provides. However, this approach
comes at the cost of naturalness. A listener who
withholds backchannels and eye contact diverges
from typical conversational storytelling, where lis-
teners respond audibly and visibly (Bavelas et al.,
2002; Zima, 2020).

3.3 Procedure and materials

Participants completed a single laboratory session.
Narratives were elicited with the Multilingual As-
sessment Instrument for Narratives (MAIN; Gaga-
rina et al., 2019), using parallel six-picture stories.
Following the MAIN protocol, participants selected
one of three envelopes, a procedure intended to
create the impression that the partner did not al-
ready know the chosen story, and then narrated the
story while viewing the picture sequence, which re-
mained visible throughout. Narrations were video-
recorded, and the duration of each narration was
measured to calculate rates per minute. The order
and assignment of stories were balanced across so-
cial partners, as was the order in which participants
told stories to the robot or the human.

3.4 Disfluency and gaze coding

Disfluencies were annotated as filled pauses (e.g.,
uh, uhm) and unfilled (silent) pauses within the
narration. Each pause was annotated with its on-
set and offset. From this annotation, we derived
two measures per narration. First, as frequency
measures, we computed filled and unfilled pauses
per minute by dividing each participant’s pause
counts by the corresponding narration duration.
Second, we calculated the mean duration of pauses
for each participant and partner condition. Gaze
was annotated manually, frame by frame, from the
video recordings in ELAN (Wittenburg et al., 2006).
Gaze targets are coded as (a) the picture sequence
and (b) the partner’s face region (the robot’s face re-

gion in the robot condition). From this annotation
we derive, per narration, the number of partner-
directed gaze events per minute. We report event
rates because they indicate how often speakers look
at each target, which most directly corresponds to
the gaze-initiation behavior that motivated our re-
search questions. In the present picture-elicited nar-
ration, speakers direct most of their gaze toward the
stimulus material. Consequently, partner-directed
looks occur as brief departures from the pictures.
Therefore, their frequency provides insight into
how often the speaker turns toward the partner,
whereas duration-based measures are dominated
by the picture-directed baseline. Additionally, rates
rather than raw counts were used because narration
durations varied across participants. All coding
was performed by a single trained coder.

3.5 Assessment of shyness

Temperamental shyness was assessed using the
“Shyness and Sociability Scales for Adults”
(Asendorpf, 1997; Asendorpf and Wilpers, 1998).
This standardized self-report questionnaire was ad-
ministered at the end of the session and provided a
continuous score that was used for analyses.

4 Preliminary Results

4.1 Analytic approach

Pause rates (filled and unfilled pauses per minute)
and gaze-event rates per minute were analyzed us-
ing nonparametric, rank-based ANOVA-type statis-
tics (ATS; Brunner et al., 2018; Noguchi et al.,
2012), with partner (robot, human) as a within-
participant factor. For each comparison, we report
the ANOVA-type statistic (ATS), its associated F-
approximation (for which the denominator degrees
of freedom are set to infinity), and the relative treat-
ment effects (RTEs) for each condition. An RTE
above .50 indicates that observations from that con-
dition tend to take higher ranks in the pooled sam-
ple. The same rank-based approach was applied to
participants’ mean filled- and unfilled-pause dura-
tions in each condition. For the analysis of pause
durations, duration values are defined only for par-
ticipants who produced at least one pause of the rel-
evant type in a given condition; participants without
such pauses were excluded from the corresponding
duration analysis (18 pairs for filled and 14 pairs
for unfilled pauses). These analyses therefore con-
cern mean pause duration among participants who
produced at least one pause of the relevant type in
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both conditions. Additionally, two further partici-
pants could not be included in the gaze coding, so
gaze analyses are based on 20 complete pairs.

Associations with shyness were examined in two
ways. First, we report Spearman rank correlations
within each partner condition, describing how shy-
ness relates to behavior within a partner condition.
Additionally, to directly examine whether the mag-
nitude of the partner difference varied with shyness,
we calculated the within-participant difference be-
tween the human and robot conditions for each
measure and correlated these difference scores with
shyness. A significant association would indicate
that the magnitude of the difference between part-
ner conditions varied systematically with individ-
ual differences in shyness. Given the small sample
size and the distributional characteristics of the be-
havioural measures, we used a rank-based analysis
of within-participant difference scores as a parsimo-
nious approach to examining whether the magni-
tude of partner differences varied with shyness. All
shyness analyses are exploratory, and we did not
apply correction for multiple testing, so individual
p-values are not interpreted as confirmatory evi-
dence. To examine whether partner effects differed
by language background, we additionally included
language background as a between-participant fac-
tor in the rank-based ATS model, with partner as
a within-participant factor for filled and unfilled
pauses.

4.2 Descriptive overview

Table 1: Descriptive overview per partner condition (me-
dians with interquartile ranges). Medians are reported
because the analyses are rank-based and the distribu-
tions are skewed.

Human Robot

Narration duration (min) 1.07 [0.92–1.57] 1.12 [0.85–1.37]

Pauses per minute
Filled 8.26 [4.72–13.55] 3.15 [1.23–10.13]
Unfilled 1.97 [0.69–3.44] 1.74 [0.87–2.81]

Mean pause duration (s)
Filled 0.79 [0.60–0.96] 0.70 [0.59–0.85]
Unfilled 1.13 [0.91–1.55] 1.05 [0.72–1.84]

Gaze events per minute
Partner-directed 1.04 [0.29–2.18] 3.02 [0.29–6.38]
Picture-directed 1.13 [0.85–2.75] 3.44 [0.95–6.71]

4.3 Partner effects on pausing

Figure 2 shows pause rates in both conditions.
Filled-pause rates were lower in robot-directed
than in human-directed narration, and the ATS indi-

Figure 2: Filled (A) and unfilled (B) pause rates per
participant and partner condition. Grey lines connect
each participant’s two narrations; black line marks the
condition medians.

cated a difference between conditions, F (1,∞) =
18.88, p < .001, with relative treatment effects of
RTE = .58 (human) and .42 (robot). Unfilled-
pause rates did not differ between conditions,
F (1,∞) = 0.04, p = .848, RTE = .51 (human)
and .49 (robot). Together, in this sample the part-
ner effect appeared to be confined to filled pauses
while the data provide no comparable indication for
unfilled pauses. Pause durations showed no part-
ner differences, for filled pauses, F (1,∞) = 0.93,
p = .335, RTE = .53 (human) vs. .47 (robot),
or for unfilled pauses, F (1,∞) = 1.39, p = .239,
RTE = .48 (human) vs. .52 (robot).

4.4 Partner effects on gaze
To investigate partner-directed gaze-event rates
per participant and condition, we ran another
ATS that did not indicate a significant difference,
F (1,∞) = 2.46, p = .117, RTE = .45 (human)
and .55 (robot), although median rates were de-
scriptively higher toward the robot (Mdn = 3.02
vs. 1.04 events per minute). Picture-directed gaze
events were more frequent in robot-directed than
in human-directed narration; the ATS indicated a
difference between conditions, F (1,∞) = 3.94,
p = .047, RTE = .44 (human) and .56 (robot).
Descriptively, gaze-event rates were higher in the
robot condition for both targets. However, only the
picture-directed comparison yielded a nominally
significant difference.

4.5 Role of shyness
Table 2 reports Spearman correlations between shy-
ness and the disfluency and gaze measures within
each partner condition, together with the correla-
tion between shyness and the within-participant
difference between conditions.

Within the human condition, exploratory analy-
ses suggested a possible association between higher
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Table 2: Spearman correlations between shyness and
each measure, per partner condition and for the within-
participant difference (∆ = Human − Robot). p-values
are uncorrected for multiple testing and are reported as
exploratory.

Human Robot ∆

rs p rs p rs p

Pauses per minute
Filled +.08 .696 −.10 .670 +.26 .235
Unfilled +.18 .399 +.11 .626 −.25 .269

Mean pause duration (s)
Filled +.41 .046 +.13 .597 +.25 .318
Unfilled −.27 .285 −.14 .602 +.11 .702

Gaze events per minute
Partner-directed +.03 .914 −.30 .203 +.50 .026

shyness and longer mean filled-pause durations,
rs = +.41, p = .046, whereas the corresponding
robot-condition coefficient was weaker, rs = +.13,
p = .597. As illustrated in Figure 3, the difference-
score test, however, did not indicate that shyness
predicts the magnitude of the partner effect on
filled-pause duration, rs = +.25, p = .318. The
within-condition pattern therefore describes an as-
sociation in human-directed narration. Because
the difference-score test was not significant, the
present data provide no evidence that shyness re-
lates to pausing differently depending on partner
type.

For partner-directed gaze, the difference score
was nominally associated with shyness, rs = +.50,
p = .026. Because the difference score was de-
fined as human − robot, and partner-directed gaze
was descriptively more frequent toward the robot,
this positive association indicates that the relative
increase in partner-directed gaze in the robot con-
dition was smaller among participants with higher
shyness scores. However, a comparable coefficient
was obtained for picture-directed gaze (rs = +.48,
p = .032), which is consistent with a general differ-
ence in gaze shifting rather than a partner-specific
effect. We report it as an exploratory observation
for future testing.

These associations should further be considered
in light of the linguistic heterogeneity of the sam-
ple. Shyness scores were comparable between L1
and L2 speakers (M = 14.69, SD = 4.01 vs.
M = 12.18, SD = 3.46; p = .110), and as a
relatively stable temperamental characteristic that
can manifest across linguistic contexts (Viertel and
Tolksdorf, 2024), shyness may not be expected to
relate to pausing in a manner specific to L1 or L2
speech. Given the small sample, language back-

ground nevertheless remains a potential source of
heterogeneity that should be examined more sys-
tematically in future work.

Figure 3: Association between shyness and the within-
participant difference in mean filled-pause duration be-
tween conditions (human − robot). Positive values
indicate longer filled pauses toward the human partner.
The dashed line marks no partner difference; the shaded
band is the 95% confidence interval of the linear fit.

4.6 Language background

For filled-pause rates, the ATS indicated a nomi-
nal L2 main effect, F (1, 14.51) = 4.79, p = .046,
with L2 speakers at relatively higher filled-pause
ranks overall, and an L2 × Partner interaction,
F (1,∞) = 5.44, p = .020: the reduction of filled
pauses toward the robot was descriptively concen-
trated among L1 speakers (RTE human vs. robot:
.50 vs. .29; median within-participant difference
3.27 pauses per minute), whereas the difference
was smaller among L2 speakers (RTE = .68 vs.
.61; median difference 1.37). For unfilled-pause
rates, no effect involving language background ap-
proached significance. Interestingly, the reduction
in filled pauses when speaking to the robot was
evident in both language groups, and was descrip-
tively more pronounced among L1 speakers. Ex-
ploratory analyses suggested that language back-
ground moderated the magnitude of partner differ-
ences in filled-pause rates, with larger human-robot
differences observed among L1 speakers than L2
speakers. However, because subgroup sizes were
small and no within-group tests were conducted,
this pattern should be interpreted cautiously. There-
fore, the main partner effect should not be assumed
to be uniform across language backgrounds.
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5 Discussion and Limitations

In this paper, we describe a pilot study that investi-
gated the effects of different social partners (robot
vs. human) and levels of shyness on multimodal
narrative production with respect to disfluencies
and gaze behavior. We found that robot-directed
narrations included fewer filled pauses than human-
directed narrations, whereas unfilled-pause rates,
mean pause durations, and partner-directed gaze
showed no significant differences. In the present in-
teractional setting, both partners acted as minimally
responsive listeners. Neither produced backchan-
nels nor initiated or returned eye contact. Because
overt listener feedback was minimised in both con-
ditions, differences in overt contingent feedback
are unlikely to be the primary explanation. How-
ever, the present design does not isolate partner
expectations from other differences associated with
interacting with a human versus a robot. For paus-
ing, the observed pattern appears not to support the
expectation that reduced listener support increases
disfluency. Instead, fewer filled pauses toward the
robot may converge with findings of lower disflu-
ency rates in human–computer interaction and with
evidence that speakers adapt to perceived artificial-
partner capabilities (Branigan et al., 2011). Analy-
sis of participants’ gazes toward the robot or human
revealed no differences, although partner-directed
gazes were descriptively more frequent toward the
robot. Because neither interaction partner returned
the participant’s gaze, mutual gaze was not estab-
lished following partner-directed glances in either
condition. We explain these findings with the pos-
sibility that glances toward the robot may partly
reflect a visual inspection of a novel embodied part-
ner rather than communicative signaling (Admoni
and Scassellati, 2017; Hessels and Fang, 2026).
This explanation is perhaps corroborated by our
observations that gaze event rates also increased
for the story pictures in the robot condition; thus,
the pattern may reflect more frequent gaze shift-
ing overall. However, the current event-based gaze
measure cannot distinguish between more looking
and more switching. A duration-based measure
could differentiate between the two: the propor-
tion of narration time spent on each target indicates
the overall allocation of visual attention, while the
mean time spent looking at each target indicates
how long attention is sustained once directed there.
A high event rate combined with short dwell times
would indicate frequent redirection of gaze. In

contrast, a high event rate with comparable dwell
times would indicate more looking overall. We
regard this as an informative next step for the gaze
data. Moreover, higher shyness was associated
with longer, not more frequent, filled pauses in
human-directed narration. However, a direct test of
whether shyness predicts the magnitude of the part-
ner effect did not reach significance, so the present
data do not establish that this association is specific
to the human partner. The observed pattern raises
the possibility that variation related to shyness may
be more apparent in the temporal characteristics of
pausing than in the pause frequency itself. Whether
this variation appears to be partner-dependent, po-
tentially because participants experience the part-
ners differently in social or evaluative demands
(Tolksdorf et al., 2026), remains an open question
for future research.

While our study has taken initial steps to explore
the effects of different social partners and shyness
on multimodal behavior, several limitations need to
be recognized. The sample is small and was gender-
imbalanced. In addition, the human partner was
a male experimenter, thus evaluative and gaze dy-
namics may vary with the gender composition of a
dyad. A further limitation is that all disfluency and
gaze annotation was performed by a single trained
coder, so no inter-rater reliability estimate is avail-
able. Double-coding a subset of the recordings and
reporting agreement is necessary to establish the re-
liability of these measures, and we regard this as a
requirement for the larger confirmatory study. An-
other limitation concerns the extent to which the hu-
man condition can generalize. Because the human
listener was limited to minimal, non-contingent be-
havior, our results characterize how speakers may
adjust their behavior based on the type of part-
ner when listener responsiveness is held constant.
These results should not be interpreted as a full rep-
resentation of natural human-to-human storytelling,
in which the listener’s responses are available and
have been argued to encourage fluency (Clark and
Krych, 2004). Although in the present design overt
listener feedback was minimised to increase com-
parability across conditions, the absence of feed-
back may not have been perceived equivalently, and
whether the observed partner effect would change
with a responsive human listener cannot be deter-
mined from these data. Fluency-supporting feed-
back might reduce filled pauses toward the human
listener, thereby attenuating the difference, whereas
an unresponsive listener might have elevated hesita-
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tions. A minimally responsive human may violate
expectations for social interaction, whereas limited
responsiveness may be more consistent with expec-
tations for a social robot (Tolksdorf et al., 2026).
In this case, the difference would be smaller under
naturalistic conditions. Establishing this would re-
quire a responsive human baseline alongside the
matched conditions reported here, which we con-
sider a priority for future work. Moreover, each
participant met the robot in a single session, so
our results reflect first encounters; shyness- and
novelty-related effects have been shown to change
with familiarization (Tykhonenko et al., 2026).

6 Conclusions

In sum, this pilot study examined how adults’ paus-
ing and gaze behavior during picture-based sto-
rytelling varies with the type of social partner
and with temperamental shyness. In this sample,
narrations directed to the robot contained fewer
filled pauses than those directed to the human
partner, whereas unfilled pauses, pause durations,
and partner-directed gaze showed no differences.
Higher shyness was associated with longer, though
not more frequent, filled pauses in human-directed
narration, however, a test of the difference between
conditions provided no evidence for a partner-
dependent association. Additionally, in the present
analysis, pause rates were normalized by narration
duration, but not by more nuanced linguistic output.
Two speakers may produce the same number of
pauses per minute, yet differ substantially in speak-
ing rate and amount of speech. Future analyses
will therefore control for pauses by words or sylla-
bles and include speaking rate. Furthermore, future
work will take into consideration gaze proportions
and the temporal dynamics of gaze initiations, and
how partner-directed glances relate to the timing of
disfluencies.
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