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ARTICLE INFO ABSTRACT

Keywords: Disfluency in speech (e.g., English um and uh, also known as filled pauses) has long been argued to have social
Disfluency costs for the speaker. However, this conclusion is based on a limited set of measures obtained for scripted, lab-
Filled pause recorded speech. Here, using stimuli from spontaneous speech and an expanded set of social trait evaluations, we
g;;e;sg?:n argue that phenomena typically described as “disfluency” are not always evaluated negatively. First, at the global

person level, filled pauses did not affect the overall perceived competence, trustworthiness, or warmth of the
speaker as a person (Experiment 1). However, at the local conversation level, filled pauses reduced perceived
speaker trustworthiness within a conversation (Experiment 2). Furthermore, within a conversation, speakers who
produced filled pauses were rated as less ready and less certain than speakers who did not (even though experts
who used filled pauses were more likely to be considered careful than novices; Experiment 3). Finally, speakers
using filled pauses were more likely to be avoided in future interactions (Experiment 4). Together, these data
reveal flexible and detailed mappings of speech features such as disfluencies to social attributes and showcase the

Social evaluation
Social cognition
Judgment and decision making

value of studying social meaning using speech generated beyond the lab.

1. Introduction
1.1. Disfluency in verbal communication

Speech disfluencies have been broadly described as interruptions in
the normal, fluent speech stream (Diachek & Brown-Schmidt, 2023,
2024; Diachek, Brown-Schmidt, & Duff, 2024). Disfluencies include a
variety of speech hesitation phenomena such as filled pauses (also called
fillers, e.g., English ums and uhs), silent pauses (also called unfilled pauses,
e.g., “It's a... candle), repetitions (e.g., “the, the candle”), false starts
(also called repairs, e.g., “It's a... What's a candle?”), and prolongations
(also called elongations, e.g., “theee candle”). Disfluencies occur natu-
rally and ubiquitously in everyday interactions: large-scale corpora of
spontaneous speech show that even speakers normally perceived as
fluent produce so-called “disfluencies” at a rate of ~8% of word count
(Zhang, 2020; see also Bortfeld, Leon, Bloom, Schober, & Brennan,
2001; Branigan, Lickley, & McKelvie, 1999).

A prominent view treats disfluencies as involuntary outcomes of
speaking challenges (Levelt, 1983, 1989; Mahl, 1987; O'Donnell & Todd,
1991). For instance, previous psycholinguistic studies have argued that

disfluencies mainly arise from cognitive difficulties, including lexical
retrieval difficulties, utterance planning difficulties, speaker distrac-
tions, and other aspects of production (Arnold, Fagnano, & Tanenhaus,
2003; Arnold, Kam, & Tanenhaus, 2007; Beattie & Butterworth, 1979;
Béna & Bakti, 2020; Clark & Fox Tree, 2002; Clark & Wasow, 1998;
Fraundorf & Watson, 2014; Heller, Arnold, Klein, & Tanenhaus, 2015;
Kosmala & Morgenstern, 2019; Lickley, 2015; Loy, Rohde, & Corley,
2018; Schachter, Christenfeld, Ravina, & Bilous, 1991; Schnadt, 2009;
Schnadt & Corley, 2006; Tottie, 2011). Disfluencies can also arise from
limited speaker knowledge or uncertainty (Brennan & Schober, 2001;
Brennan & Williams, 1995; Smith & Clark, 1993). Furthermore, some
studies have argued that disfluencies arise from speaker dishonesty (e.g.,
lying and deception) because inventing new situations exhausts the
cognitive abilities required for speaking fluently (Brennan & Schober,
2001; Brennan & Williams, 1995; King, Loy, & Corley, 2018; Loy
et al., 2018; Loy, Rohde, & Corley, 2016, 2017).

Converging behavioral and electrophysiological evidence demon-
strates that disfluencies affect online sentence processing. Compre-
henders often resolve the syntactic ambiguity of garden-path sentences
differently depending on the positions of disfluency (Bailey & Ferreira,
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2003; Ferreira & Bailey, 2004). Beyond grammar, listeners incorporate
pragmatic reasoning when processing disfluencies, interpreting them as
signals of cognitive or contextual challenges faced by the speaker. For
example, listeners tend to predict discourse-new information when they
encounter disfluency, inferring that the speaker has limited accessibility
to upcoming content compared to already-mentioned information
(Arnold et al., 2003, 2007; Arnold, Tanenhaus, Altmann, & Fagnano,
2004; cf. Chen & Yao, 2026; Collard, Corley, MacGregor, &
Donaldson, 2008; Corley, MacGregor, & Donaldson, 2007; Fox Tree,
1995, 1997, 2001; Fraundorf & Watson, 2011; Heller et al., 2015; King
et al, 2018; Loy et al.,, 2016, 2017, 2018; MacGregor, Corley, &
Donaldson, 2009, 2010; Schnadt & Corley, 2006). Disfluency can also
draw listener attention to subsequent words with low transitional
probability (Goldman-Eisler, 1968; Shriberg & Stolcke, 1996). This
focus on upcoming content boosts memory for words immediately
following disfluencies (Corley et al., 2007; Diachek et al., 2024; Diachek
& Brown-Schmidt, 2023, 2024; Fraundorf & Watson, 2011; Libersky &
Kaushanskaya, 2026; MacGregor et al., 2010), even when listeners
may not consciously recall hearing them (Bard & Lickley, 1997; Niebuhr
& Fischer, 2019). Furthermore, disfluency tends to guide compre-
henders to favor the literal meaning over pragmatic interpretation in
scalar implicature (Loy, Rohde, & Corley, 2019).

Other studies have pointed out that disfluencies can also function as
purposeful signals, akin to nonverbal communication tools. According to
this view, speakers may strategically plan disfluencies, as they would for
any word, using them to signal varying degrees of delay in speech or to
manage conversational turn-taking with interlocutors (Allwood, Nivre,
& Ahlsén, 1990; Clark & Fox Tree, 2002; Finlayson & Corley, 2012;
James, 1972; Kirjavainen, Crible, & Beeching, 2022; Kisa, Goldin-
Meadow, & Casasanto, 2024; Lake, Humphreys, & Cardy, 2011; Smith
& Clark, 1993; Tian, Maruyama, & Ginzburg, 2017). For example, dis-
fluency can be used to strategize turn-taking during political interviews
(Silber-Varod, Niebuhr, Schettino, & Barbosa, 2023) or signal a change
in topic (Lomotey, 2021; Mahendra & Bram, 2019; Swerts, 1998; Utami,
2018). In general, disfluency could indicate that the speaker needs more
time to plan what to say or how to say it.

1.2. Does disfluency carry social costs?

Depending on their precise source, disfluencies have been exten-
sively argued to carry social costs. To the extent that listeners attribute
them to cognitive difficulties, disfluencies can lead to negative evalua-
tions of the speaker's competence (Charoenruk & Olson, 2018; Fox Tree,
2007; Hosman & Wright, 1987; Kohtz & Niebuhr, 2017; Niebuhr &
Fischer, 2019; Niebuhr, VoBe, & Brem, 2016; Vrij & Winkel, 1991;
Zuckerman, Koestner, & Driver, 1981). For example, in the study of
Charoenruk and Olson (2018), participants were asked to rate the at-
tributes of different telephone survey interviewers by listening to their
audio recordings where the same sets of questions were read aloud with
various amounts of filled pauses. Disfluent speakers were judged as less
confident, less easy to understand, less reliable, and less trustworthy.
Other studies have argued that disfluency affects the confidence that
listeners have in the speaker's knowledge and is even an indicator of
deception (Brennan & Schober, 2001; Brennan & Williams, 1995;
Collard et al., 2008; Fox Tree, 2007; King et al., 2018; Loy et al., 2016,
2017, 2018). Similarly, work in sociolinguistics has often reported
negative social evaluations of speakers with disfluencies and/or
discourse markers (also known as lexical disfluencies, e.g., like, you know,
well, I mean, etc.) (Beeching, 2016; Hesson & Shellgren, 2015; Schleef,
2019, 2023; Weissgerber & Reinhard, 2017).

Moreover, studies of production data have linked disfluency with
lack of readiness, since preparation for public speaking (e.g., via
rehearsal, training, etc.) can help speakers produce fewer disfluencies
(Choi, Honeycutt, & Bodie, 2015; Grenne, 1984; Lickley, 2015; Yaruss,
Newman, & Flora, 1999). Additionally, disfluencies are commonly
linked to speaker uncertainty and/or lack of confidence (Brennan &
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Schober, 2001; Brennan & Williams, 1995; Kirkland, Gustafson, &
Székely, 2023; Pon-Barry & Shieber, 2011; Smith & Clark, 1993). Un-
surprisingly, many sources of professional advice recommend avoiding
disfluency, asserting, for instance, that it distracts listeners during
classroom instruction (Saunders & Wong, 2020) and undermines the
persuasiveness of public speaking (Cohen, 2012).

Despite the prevalence of negative evaluations in the literature, some
studies have raised the possibility that disfluency can have positive so-
cial effects. Attorneys with disfluencies in their opening statements were
judged to be more friendly than those without (Barge, Schlueter, &
Pritchard, 1989; also see Hesson & Shellgren, 2015, on like). In a
different context, Postma, Kolk, and Povel (1990) proposed that dis-
fluency reflects a speaker's effort to avoid content errors, with increased
cognitive effort ensuring content accuracy. In such cases, listeners may
perceive disfluent speakers as being careful and thoughtful (Fridland,
2023). In clinical contexts, experienced physicians were found to pro-
duce more disfluencies than trainees yet demonstrate higher diagnostic
accuracy. It was argued that disfluencies signal the cognitive load
involved in complex reasoning, reflecting both uncertainty and
thoughtfulness of the experienced physicians (Womack et al., 2012).
These findings suggest that the evaluation of disfluency is not purely a
bottom-up perception process but also involves top-down information
about the speaker (see also Orena & White, 2015; Toftness, Carpenter,
Lauber, & Mickes, 2018).

Importantly, social evaluations of disfluency are not confined to
isolated utterances but generalize rapidly to speaker-level impressions.
In an eye-tracking study, Loy et al. (2017) argued that listeners make
pragmatic inferences about a speaker's trustworthiness based on the
manner of delivery (i.e., fluency in their study); the speed of these online
inferences suggested that “disfluency has already been incorporated into
the listener's model of the speaker”. Such findings align with broader
psycholinguistic evidence that language comprehension involves
continuously updating mental models of speakers, rather than treating
sentences as independent linguistic events (Hanna, Tanenhaus, &
Trueswell, 2003; Van Berkum, van den Brink, Tesink, Kos, & Hagoort,
2008). This rapid generalization from linguistic cues to speaker-level
impressions has been demonstrated across domains. In research on
foreign-accented speech, for example, listeners formed distinct global
impressions of native and nonnative speakers (e.g., differences in
trustworthiness) after hearing only a few utterances, even when their
pragmatic behavior was identical (Ip & Papafragou, 2023). Likewise, in
counseling psychology, therapists' use of discourse particles immedi-
ately affected clients' perceptions of therapist empathy and warmth (Lee
etal., 2022; Lee et al., 2023). These converging lines of evidence suggest
that listeners can quickly integrate subtle linguistic features, including
disfluencies, into social evaluations of the speaker globally as a person.

1.3. Evaluating disfluency

So far, the literature has presented mixed judgments on disfluency:
predominantly negative, but with some positive interpretations. There
are, however, certain limitations to our current knowledge. First, pre-
vious studies on the social evaluation of disfluency often included single,
lab-recorded sentences read aloud, in which disfluencies were made
distinctly salient (Charoenruk & Olson, 2018; Schleef, 2019, 2023, a.0.).
Scripted speech is acoustically and perceptually different from sponta-
neous speech, even if both include the same words produced by the same
speakers (Cucchiarini, Strik, & Boves, 2002; Gao, 2025; Howell & Kadi-
Hanifi, 1991; Laan, 1992; Nakamura, Iwano, & Furui, 2008). Even semi-
naturalistic speech elicited in deception studies was argued to exag-
gerate the use of (dis)fluencies (De keersmaecker, Hartsuiker, & Pistono,
2024; De Luca, Clark, & Dellwo, 2024; Pistono, De keersmaecker, &
Hartsuiker, 2024). Moreover, it is difficult for speakers to maintain
phonetic consistency across experimental conditions in the lab (in terms
of, among others, voice quality, pitch, rhythm, volume, intonation, and
emotion). Evidence has shown that listeners are highly sensitive to
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subtle phonetic differences—including those that speakers cannot
consciously control—which can in turn influence social inferences about
the speakers (Campbell-Kibler, 2010; Eckert, 2008; Labov, 1963; Lee,
2021; Lee et al., 2022; Lee, Yip, Liberman, & Kuang, 2024; Podesva,
2011). Consequently, when participants evaluate lab-recorded senten-
ces, their judgments may be influenced by multiple phonetic cues, not
solely the presence or absence of disfluency.

Second, in prior experiments, disfluent speakers were presented
under biased profiles, such as defendants (Hosman & Wright, 1987),
suspects in criminal cases (Vrij & Winkel, 1991), or people who tell lies
half of the time (King et al., 2018; Loy et al., 2016, 2017, 2018). In the
literature of social meaning and pragmatics, the social meanings of
linguistic forms are viewed as fluid and perspective-dependent: the same
linguistic forms can be interpreted and evaluated differently based on
different contextual cues, including speaker profiles (for a review, see
Beltrama, 2020). Biased profiles may then predispose listeners to
interpret disfluencies negatively, associating them with deception and/
or negative personality traits.

Third, prior studies did not address the variety and levels of social
evaluation. Social psychology provides a systematic framework for
person-level trait judgments (Cuddy, Fiske, & Glick, 2008; Fiske, Cuddy,
& Glick, 2007; McCroskey & Teven, 1999; Todorov, Mende-Siedlecki, &
Dotsch, 2013; Todorov, Said, Engell, & Oosterhof, 2008). Furthermore,
speaker attributes can also be inferred at the local conversation level,
reflecting momentary evaluations (Beltrama & Papafragou, 2023). Prior
evaluation studies of disfluency (e.g., Charoenruk & Olson, 2018; Choi
et al., 2015; Fox Tree, 2007; Kirkland et al., 2023) used limited social
trait menus and did not clearly distinguish between these levels of
judgment. We conclude that the study of disfluency could benefit from
integrating spontaneous speech and richer empirical methods for social
evaluation.

1.4. Current study

In the current study, we ask whether the findings from previous so-
cial evaluation studies of disfluency extend to the unscripted forms of
language use, where disfluency naturally occurs (see Diachek & Brown-
Schmidt, 2024). We take the position that disfluency is part and parcel of
the process of formulating and organizing thoughts into spoken words
(even though not traditionally viewed as part of the lexical content), and
as such may not carry consistently negative interpretations. We there-
fore adopt the more neutral term interpolation (first proposed by Liber-
man, 2019a, 2019b) to refer to the insertion of various vocal and non-
vocal elements (filled pauses, silent pauses, repetitions, false starts,
etc.) into the flow of spoken language.

In a series of four experiments, we examine the effects of interpola-
tion on social judgment and decision-making. We focus on filled pauses
(um and uh) because they are the most extensively studied and often
negatively evaluated type of interpolation (Arnold et al., 2003, 2004,
2007; Clark & Fox Tree, 2002; Diachek et al., 2024; Diachek & Brown-
Schmidt, 2023, 2024; Fox Tree, 2001, 2007; Heller et al., 2015; King
et al., 2018; Kirkland et al., 2023; Loy et al., 2016, 2017, 2018)—
notably, one that is specifically targeted for avoidance in professional
contexts (Cohen, 2012; Saunders & Wong, 2020). These properties make
them a theoretically important test case for social evaluation. We
introduce a new experimental paradigm that uses multi-sentence natu-
ralistic discourse extracted from spontaneous speech as stimuli, instead
of single, lab-recorded sentences typical of previous studies. We also
explicitly manipulate speaker expertise, a factor known to have strong
effects on trait judgments (see Pornpitakpan, 2004 for a review). Lastly,
we make use of a multilevel evaluation of social traits at both the person
level (Experiments 1 and 2) and the conversation level (Experiments 3
and 4) that goes well beyond what has been included in past studies and
seeks to link speech phenomena to speaker's abilities or preferences (see
also Culpeper, 2011; Fairchild, Mathis, & Papafragou, 2020; Fairchild &
Papafragou, 2018; Ip & Papafragou, 2023).
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2. Experiment 1

In Experiment 1, we asked how speakers producing interpolations in
naturally occurring speech are socially judged, and whether these effects
interact with speaker expertise. We targeted three central dimensions of
person-level social evaluation: competence, warmth, and trustworthi-
ness. Competence is an intellectually good/bad dimension and captures
the evaluation of someone's individual skills and abilities to achieve
goals (Fiske, 2018; Fiske et al., 2007; Fiske, Cuddy, Glick, & Xu, 2018).
Warmth is a socially good/bad dimension which captures the evaluation
of someone's intentions and disposition toward others (e.g., their
considerateness, likeability, friendliness; Fiske, 2018; Fiske et al., 2007,
2018; Goodwin, 2015; Goodwin, Piazza, & Rozin, 2014). Trustworthi-
ness captures someone's commitment to fulfill another's trust (Hardin,
2002; Mayer, Davis, & Schoorman, 1995; Rotter, 1980), and as used
here reflects perceptions of moral integrity (e.g., whether someone is
honest, ethical, and reliable; Goodwin, 2015; Goodwin et al., 2014)."

As alluded to earlier, previous studies have argued that speakers with
interpolations are perceived as less expert, less knowledgeable, less
intelligent, less confident, less assertive etc.—all qualities that map onto
competence (Charoenruk & Olson, 2018; Fox Tree, 2007; Hesson &
Shellgren, 2015; Hosman & Wright, 1987; Schleef, 2019, 2023;
Toftness et al., 2018; Vrij & Winkel, 1991; Zuckerman et al., 1981).
Moreover, previous studies, particularly those investigating deception,
argued that speakers with interpolations are judged to be less trust-
worthy (Hosman & Wright, 1987; King et al., 2018; Loy et al., 2016,
2017, 2018; Vrij & Winkel, 1991). According to this line of reasoning,
speakers with filled pauses should be judged more negatively than
speakers without in terms of competence and trustworthiness (but not
warmth). Moreover, as experts are expected to be more competent,
hence more fluent, this view further predicts that experts who speak
with filled pauses will be socially judged more negatively along the same
dimensions than novices. Alternatively, given that interpolations are
naturalistic elements in speech, speakers with filled pauses may not be
judged differently from those without filled pauses, regardless of
speaker expertise. A version of this second possibility allows for in-
terpolations to be interpreted differently depending on the speaker's
level of expertise (cf. Womack et al., 2012): experts with filled pauses
may be viewed as more competent than novices with filled pauses.

2.1. Methods

2.1.1. Participants

A total of 120 native English speakers (Mqge = 19.95, SDgge = 1.22; 77
females, 41 males, 2 prefer not to say) were recruited through SONA at
the University of Pennsylvania. None reported a history of speech or
hearing loss. They obtained course credit for participation in the
experiments.

Our target sample size was determined via a power analysis
following the procedures in Diachek and Brown-Schmidt (2023) and the
effect size reported in Corley et al. (2007). We used this study as our
reference because, while it focuses on language comprehension, it has
been foundational for subsequent research on interpolation and

1 Although the classical “Big Two” framework of social perception treats
morality and trustworthiness as part of warmth (Fiske, 2018; Fiske et al., 2007,
2018), more recent models distinguish morality as a separate, and often more
influential, dimension of person perception. Within this updated framework,
competence reflects ability and agency, warmth captures sociability and care,
and morality encompasses integrity and honesty-based trustworthiness
(Brambilla, Carraro, Castelli, & Sacchi, 2019; Brambilla & Leach, 2014;
Goodwin, 2015; Goodwin et al., 2014). Our decision to separate warmth and
trustworthiness follows this theoretical refinement. Accordingly, our warmth
scale indexes care-based prosociality (akin to care ethics; Gilligan, 1993),
whereas our trustworthiness scale reflects morality-based evaluation.
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trustworthiness. Many previous social studies of interpolation did not
provide the necessary statistical details to reliably estimate the required
sample size. Besides, more recent eye-tracking studies on deception and
trustworthiness often reported very large effect sizes due to the high
methodological sensitivity of these techniques to implicit processing,
making their effect sizes not comparable to behavioral judgment para-
digms. We used G*Power (Faul, Erdfelder, Lang, & Buchner, 2007) to
detect the disfluency effects reported in Corley et al. (2007) with at least
95% power. Their reported effect size was r]z = 0.03, which was con-
verted to Cohen's d = 0.35 (Correll, Mellinger, McClelland, & Judd,
2020) because a different statistical analysis was used in the current
study. To achieve 95% power with a dependent-samples t-test at a =
0.05 would require n = 111 (two-tailed).

2.1.2. Materials

We used naturalistic speech from corpora and online interviews in
the Santa Barbara Corpus of Spoken American English (Du Bois et al.,
2000, 2003; Du Bois & Englebretson, 2004, 2005), the Switchboard
Telephone Speech Corpus (Graff, Walker, & Miller, 2001), and the
Walking Around Corpus (Brennan, Schuhmann, & Batres, 2015). We
selected 10 unscripted, spontaneous multi-sentence items as filled pause
(EP) test stimuli (duration: M = 19.78 s, SD = 1.68 s; word count: M =
50.40, SD = 13.80). Half of these stimuli were produced by female
speakers, half by male speakers; half of them were formal speech (e.g.,
legal consultation, government officials in a city meeting, dietician
giving advice to their client), half were casual speech (e.g., conversation
between family and friends). Each FP test stimulus contained only 4
filled pauses (overall rate = 7.94 filled pauses per 100 words) but no
other types of interpolation (i.e., no intra-sentential silent pauses, no
repetitions, no false starts, no prolongations, etc.), in accordance with
the naturalistic rate of filled pauses (Zhang, 2020). The 10 FP test stimuli
contained a total of 26 ums and 14 uhs, with a mean duration of .38 s (SD
=.11 s). The average speech rate of all test stimuli was 224.54 syllables
per min (SD = 28.31 syllables per min), corresponding to a mean syl-
lable duration of .27 s (SD = .03 s). Thus, the filled pauses were
approximately 40% longer than a typical syllable in the same materials.
This duration aligned closely with those reported for filled pauses re-
ported in spontaneous speech. For example, a large-scale corpus study
by Shriberg (2001) reported a modal duration of .30s for filled pauses in
native English. In a study on L2 English, Okazawa (2014) found the
mean duration of filled pauses by L2 speakers to be .43 s. Similar mean
durations have been reported for other languages: .30-.48 s in native
Danish (Navarretta, 2015) and .41 s in native Hungarian (Gosy, 2023).
While we were unable to access the original audio materials used in most
prior social studies of filled pauses, and few of these studies reported
detailed stimulus characteristics, we can benchmark our materials
against the subset that did. For example, Fraundorf and Watson (2011),
a memory study of filled pause, reported a rate of 1.86 per 100 words
with a mean duration of .20 s in their lab-recorded audio stimuli. In our
test set, filled pauses occurred more frequently (7.94 per 100 words) and
were substantially longer on average (.38 s), suggesting that they were
at least as perceptible, if not more so, than those in Fraundorf and
Watson. Although this incidence rate is lower than the cases engineered
in some single-sentence studies, where a small number of filled pauses
could stand out disproportionately against otherwise highly fluent, read-
aloud speech, we believe our rates reflect a more naturalistic and
ecologically valid level of salience, striking a balance between percep-
tibility and reality. More information about our audio materials can be
found in Appendix Al in the Supplementary Materials.

Next, we digitally removed all filled pauses in the stimuli without
replacing them with silence to create the set of No-FP test stimuli. All
audio editing was performed using the phonetics software Praat
(Boersma & Weenink, 2019). Filled pauses were digitally removed by
excising their full spectral signatures in both waveform and spectrogram
views, while ensuring continuity of the surrounding speech signal. To
minimize artifacts, edits were made at zero-crossings, down to the level

Cognition 278 (2027) 106697

of a single glottal cycle, so that periodicity in the waveform and har-
monic structure in the spectrum were preserved. This procedure main-
tained the natural fluctuation of the speech signal and avoided
discontinuities that could otherwise arise from mid-cycle cuts. Because
the filled pauses were excised without altering the prosodic contour of
the surrounding material, no fundamental frequency (FO) resetting was
necessary: the tonal trajectory of the utterance remained intact, and
listeners heard a continuous pitch contour across the edited region. All
edits were conducted and perceptually validated by the same trained
phonetician to ensure that the stimuli contained no audible clicks, dis-
continuities, or unnatural pitch movements.

Norming. To check whether the FP and especially the No-FP test
stimuli sounded natural and fluent, a separate group of 240 native
speakers of English (Mgge = 19.69, SDgge = 1.27; 162 females, 78 males)
were recruited across two norming studies to rate the degree of fluency
of each type of test stimuli as well as that of naturally produced, pause-
free stimuli collected from the same corpora. For variety, the norming
studies also included filler stimuli with silent pauses (SP) (three intra-
sentential pauses of 1 s each) and repetitions (REP) (two repetitions
per stimulus) drawn from the same materials, or versions that digitally
removed all silent pauses and repetitions from these stimuli (No-SP and
No-REP stimuli respectively).

In the first norming study (N = 120), participants listened to the
following 42 audio stimuli in randomized order: No-FP (n = 10), pause-
free (n =18), SP (n = 6), REP (n = 8). In the second norming study (N =
120), participants listened to a different set of 42 audio stimuli in ran-
domized order: FP (n = 10), pause-free (n = 18), No-SP (n = 6), No-REP
(n = 8). (The versions of SP and REP stimuli ensured variety with each
study in terms of the presence of interpolation.) After listening to each
audio stimulus, participants were asked to indicate their impression of
the speaker using a 1-7 Likert scale (1 = not smooth, not fluent, with many
disruptions; 7 = smooth, fluent, without disruption). To ensure that people
would treat fluency as a property of speech delivery (Bosker, Pinget,
Quené, Sanders, & de Jong, 2013; Niebuhr & Fischer, 2019) rather
than a measure of proficiency (O'Grady, 2023; Segalowitz, 2010;
Tavakoli & Hunter, 2018), the word “fluent” was “sandwiched” between
two acoustic descriptors to direct judgments toward the overall flow of
the speech signal.

For statistical analyses, we fit two separate cumulative linked mixed
models (CLMMs; specialized for ordinal outcome variables like Likert-
scale data) on the fluency ratings for test items in each of the two
norming studies using the ordinal package (Christensen, 2025) in R (R
Core Team, 2020). In each model, the fixed-effect predictors included
Stimulus (No-FP vs. pause-free; or FP vs. pause-free). The random effects
included random slopes of Stimulus for Participants and Items respec-
tively. Audio stimuli and norming data (as well as data for all subsequent
experiments) are available at https://osf.io/tcjue/overview?vie
w_only=0527be4fa764445abc35b1c75b91706d.

Results of the first norming study showed that there was no signifi-
cant difference in fluency ratings between No-FP (M = 5.13, SD = 1.51)
and pause-free stimuli (M = 5.05, SD = 1.63), B= —0.10, SE =0.34, 2 =
—0.30, p = .77. This indicates that speakers using our edited test stimuli
sounded as fluent as those naturally producing pause-free speech.
Furthermore, in the second norming study, there was no significant
difference in the ratings between FP (M = 4.82, SD = 1.56) and pause-
free stimuli (M = 5.12, SD = 1.57), B = 0.55, SE = 0.35, 2 = 1.57, p
= .12. This suggests that native listeners were just as likely to view
speakers with multiple naturally occurring filled pauses as fluent and
smooth communicators compared to speakers producing no pauses at
all.

2.1.3. Procedure

The main study was implemented via Qualtrics (Qualtrics, 2024) and
administered online. At the beginning of the experiment, participants
were asked to answer some sound questions to verify that their audio
equipment worked well. After that, the participants read the following
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instructions on the screen: “In this experiment, you are going to listen to
20 short recordings. After each recording, you will be asked around 20
questions related to the speaker of that recording. You can only play
each recording once.”

For the test trials, we crossed Filled Pause (FP vs. No-FP, manipulated
within-subjects) with Speaker Expertise (Expert vs. Novice, manipulated
between-subjects). In each trial, the participants read a context para-
graph of 2-3 sentences, including information about Speaker Expertise
in the first sentence. Experts were characterized by professional
achievement and/or seniority, recognized authority, or substantial
experience and familiarity with a topic. By contrast, novices were
characterized as beginners who had minimal exposure and experience.
(The corpora themselves did not provide information about the speaker
expertise.) Table 1 shows an example of a context paragraph: in the
Expert condition, the speaker was an experienced Philadelphia attorney;
in the Novice condition, the speaker was an intern in a law firm.

Then, participants listened to the audio recording, with or without
filled pauses. Table 2 shows an example of the transcripts of FP and No-
FP stimuli. Context paragraphs and transcripts of all test trials are listed
in Table T2 in the Supplementary Materials. Each participant saw 10 test
trials (5 FP and 5 No-FP) but was never presented with two versions of
the same test stimulus.

Each participant also saw 10 filler trials drawn from the norming
studies (with the total of 20 trials presented in randomized order). Those
trials consisted of 5 pause-free trials (always with a different Speaker
Expertise than the test trials), and 5 SP trials (where Speaker Expertise
was unspecified). For each participant, we counterbalanced the speaker
gender and formality of all stimuli (cf. Verdonik, Rupnik, & Ljubesic,
2025).

Next, participants were asked to rate their impression of the speaker
along a 1-7 Likert scale using the social evaluation measure from
McCroskey and Teven (1999). The measure covered the three di-
mensions of competence, warmth, and trustworthiness, with six pairs of
positive/negative adjectives characterizing distinctions within each
dimension (see Table 3; dimension names were not seen by partici-
pants). Within each pair, the order of positive and negative adjectives
with respect to the extreme values on the scale (1 and 7) was counter-
balanced in a single list. The order of all 18 items was randomized for
each participant.

2.2. Results

Following standard psychometric practice (Cronbach, 1951; Kline,
2023), we computed Cronbach's alpha to determine the internal con-
sistency reliability of the item subsets corresponding to each latent
construct in our sample. According to Tavakol and Dennick (2011),
Cronbach's alpha values < 0.50 represent unacceptable internal con-
sistency, 0.50-0.59 is poor, 0.60-0.69 is questionable, 0.70-0.79 is
acceptable, 0.80-0.89 is good, and > 0.90 is excellent. The current
sample had excellent internal consistency (competence: a = 0.96;
warmth: @ = 0.91; trustworthiness: a = 0.94).

A two-step approach to structural equation modeling (SEM) was used
(Anderson & Gerbing, 1988; Chong & Chan, 2023). First, the measure-
ment model was examined using confirmatory factor analysis to test the
hypothesized latent factor structure in the social evaluation measure

Table 1
Example of context paragraphs introducing Speaker Expertise in Experiment 1.

Speaker Context paragraph

expertise

Expert Rebecca is an experienced Philadelphia attorney. A client is
currently involved in a lawsuit. Rebecca is offering an opinion on
the case.

Novice Rebecca is working as an intern in a law firm. A client is currently

involved in a lawsuit. Rebecca is offering an opinion on the case.
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Table 2
Example of the transcripts of FP and No-FP stimuli in Experiment 1.
Filled Transcript of the audio stimulus
pause
FP Um, when we have to prove something like specific intent, um, or we

have to prove identity, because he's disputing identity, at least one of
the cases. Um, then, we are allowed to bring in prior similar conduct,
um, where he acted in an identical way, or where the victims were in a
similar situation.

No-FP When we have to prove something like specific intent, or we have to
prove identity, because he's disputing identity, at least one of the cases.
Then, we are allowed to bring in prior similar conduct, where he acted
in an identical way, or where the victims were in a similar situation.

Table 3
Social evaluation measure (McCroskey & Teven, 1999) used in Experiment 1.
Items with (—) were reverse-scored.

Trait dimension Item

Competence Intelligent 1 2 3 4 5 6 7 Unintelligent (—)

Untrained 1 2 3 4 5 6 7 Trained

Inexpert 1 2 3 45 6 7 Expert

Informed 1 2 3 4 5 6 7 Uninformed (—)

Incompetent 1 2 3 4 5 6 7 Competent

Bright 1 23 4 5 6 7 Stupid (—)

Cares about me 1234 56 7 Doesn't care about me (—)
Has my interests at heart 1 23 4 5 6 7 Doesn't have my interests at
heart ()

Self-centered 1 2 3 4 5 6 7 Not self-centered

Concerned with me 1 2 3 4 5 6 7 Unconcerned with me (—)
Insensitive 1 2 3 4 5 6 7 Sensitive

Not understanding 1 2 3 4 5 6 7 Understanding

Honest 1 2 3 4 5 6 7 Dishonest (—)

Untrustworthy 1 2 3 4 5 6 7 Trustworthy

Honorable 1 2 3 4 5 6 7 Dishonorable (—)

Moral 123456 7 Immoral (—)

Unethical 1 2 3 45 6 7 Ethical

Phony 1 2 3 45 6 7 Genuine

Warmth

Trustworthiness

(McCroskey & Teven, 1999). Following the parceling procedures in
Rogers and Schmitt (2004), the three trait dimensions (competence,
warmth, and trustworthiness) as latent variables were each loaded by
three parcels of measurement items. After the examination of the fitness
adequacy of the measurement model, we constructed a structural model
to test the hypothesized effects of Filled Pause, Speaker Expertise, and
their interactions on the three latent variables. Since our data structure
was nested within participants, we clustered our data by Participant in
our model (Model 1) as an equivalent to multilevel modeling approach
(Hox, Moerbeek, & van de Schoot, 2017; Preacher, Zyphur, & Zhang,
2010; Rosseel, 2012). Because the present data consisted of seven
response categories and the indicators were constructed from parcel
scores, the resulting variables were treated as approximately contin-
uous. This use of Maximum Likelihood (ML) estimator is common in the
SEM literature, as parceling produces quasi-continuous indicators and
tends to normalize distributions (Bandalos, 2002, 2018; Norman, 2010;
Rhemtulla, Brosseau-Liard, & Savalei, 2012). Robust clustered standard
errors were additionally employed to reduce sensitivity to residual non-
normality and clustering effects.

The goodness-of-fit for the model was evaluated by scaled chi-square
(;(2) statistics, the robust comparative fit index (CFI), the robust Tucker
Lewis index (TLI), the robust root mean square error of approximation
(RMSEA), and the standardized root mean square residual (SRMR) (Hu
& Bentler, 1999). While the non-significance of y? values indicates good
model fit, it is not common to get non-significant y? values due to their
sensitivity to sample size (Bentler & Bonett, 1980). Models with larger
sample size use multiple fit indices to evaluate the model fit. Following
widely adopted guidelines (Hu & Bentler, 1999; Kline, 2023), we sup-
plemented the ;(2 statistic with the CFI, TLI, RMSEA, and SRMR. To
ensure a robust assessment of fit, we required models to pass the
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established thresholds for at least three of these four complementary
metrics. Both CFI and TLI values between 0.90 and 0.95 indicate
adequate model fit, and > 0.95 indicate good fit. An RMSEA value be-
tween 0.06 and 0.08 represents adequate model fit, and < 0.06 repre-
sents good fit. An SRMR value of < 0.08 represents a good model fit
(Browne & Cudeck, 1992; Byrne, 1998; Hu & Bentler, 1999). Stan-
dardized p was computed to measure the effect size for direct effects in
SEM as a conventional practice in SEM approaches (Chong & Chan,
2023; Chui, Li, & Luk, 2021, 2022; Lee et al., 2023; Preacher &
Kelley, 2011). Values > 0.10, 0.30, and 0.50 were interpreted as
small, medium, and large effects, respectively (Cohen, 1992). The SEM
was performed using the lavaan package (Rosseel, 2012) in R.

Results showed that Model 1 had good model fit, 2 (42) = 73.72, p
=.002, CFI = 1.00, TLI = 0.99, RMSEA = 0.03, SRMR = 0.01. Fig. 1
shows the mean ratings for the three trait dimensions. (Fig. F1 in the
Supplementary Materials illustrates the distributions of the averaged
parcel composite scores for the three trait dimensions.) Table 4 reports
the SEM results for Model 1. Experts were judged to have significantly
higher competence (B = —0.34, p = .01, = —0.17) and warmth (B =
—0.25, p = .04, # = —0.12) than novices but did not differ from novices
in trustworthiness (B = —0.21, p = .09, = —0.10). Filled Pause did not
significantly affect competence, warmth, or trustworthiness, nor did it
interact with Speaker Expertise (all ps > .05).%3

2.3. Discussion

In Experiment 1, we investigated whether speaker evaluations varied
with the presence or absence of naturalistic filled pauses in spontaneous
speech and whether any such effects interacted with speaker knowledge.
Results showed that our manipulation of speaker expertise was suc-
cessful: experts were judged to have significantly higher competence
(and warmth) than novices. However, unlike past findings showing that
speakers with filled pauses were judged more negatively than speakers
without filled pauses in terms of competence and trustworthiness
(Charoenruk & Olson, 2018; Fox Tree, 2007; Hesson & Shellgren, 2015;
Hosman & Wright, 1987; King et al., 2018; Loy et al., 2016, 2017, 2018;
Schleef, 2019, 2023; Toftness et al., 2018; Vrij & Winkel, 1991;
Zuckerman et al., 1981), we found no evidence that filled pauses create
any biases toward the speakers on any of these trait dimensions, even for
speakers who are generally thought to be less capable (i.e., novices as
opposed to experts).

This conclusion connects to a striking outcome of our norming
studies: multiple filled pauses in naturalistic speech did not lead to the
impression that the speaker was less fluent (or “disfluent”; see com-
parison of FP and pause-free stimuli). These results echo previous
research showing that listeners do not remember having heard dis-
fluency in naturalistic speech (Bard & Lickley, 1997; Niebuhr & Fischer,
2019), and support the position that interpolations are part and parcel of
naturalistic speech production and do not necessarily trigger negative
evaluations of the speaker's stable personality traits.

3. Experiment 2

In Experiment 2, we turned to potential effects of filled pauses on
momentary, here-and-now speaker attributes computed within a con-
versation. Following recent work on social meaning (Beltrama &

2 Similar results were replicated in an additional study that introduced the
speaker as being plausibly unwilling to tell the truth (see Appendix A2 in the
Supplementary Materials). Consistent with Experiment 1, Filled Pause did not
affect ratings of competence, warmth, or trustworthiness, and showed no in-
teractions with Speaker Expertise.

3 Secondary analyses indicated that speaker gender and speech formality did
not significantly moderate the observed effects (ps > .05), suggesting robustness
across the conversational contexts represented in the present materials.
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Papafragou, 2023), we reasoned that listeners may form ephemeral
impressions of speakers that differ from global, permanent person-level
evaluations. Specifically, we partly replicated Experiment 1 and asked
whether interpolations influence perceived competence, warmth, and
trustworthiness “in this conversation”.

3.1. Methods

3.1.1. Participants

A total of 120 native English speakers (Mgge = 20.33, SDgge = 1.92; 73
females, 45 males, 2 prefer not to say) were recruited. Of these, 69 were
recruited through SONA at the University of Pennsylvania, and 51 were
recruited through Prolific with the following screening filters: first lan-
guage = English, between 18 and 25 years old, college students, located
on the East Coast of United States, and no hearing loss. SONA partici-
pants obtained course credits for participation in the experiments, while
Prolific participants were compensated $3.75 (hourly rate: $9.00). None
reported a history of speech or hearing loss.

3.1.2. Materials and procedure

Experiment 2 was identical to Experiment 1 but made a single
change to the social evaluation measure: it added the phrase “in this
conversation” to every adjective pair (see Table 5; trait dimension names
were not seen by participants).

3.2. Results

The current sample had beyond acceptable internal consistency
(competence: @ = 0.87; warmth: a = 0.84; trustworthiness: a = 0.71)
(Tavakol & Dennick, 2011). SEM was conducted on our data as Model 2.
The statistical procedure was identical to Model 1 in Experiment 1.
Model 2 had adequate model fit, ;(2 (42) =113.28,p < .001, CFI = 0.99,
TLI = 0.98, RMSEA = 0.05, SRMR = 0.02.

Fig. 2 shows the mean ratings for the three trait dimensions. (Fig. F3
in the Supplementary Materials illustrates the distributions of the
averaged parcel composite scores for the three trait dimensions.) Table 6
reports the SEM results for Model 2. Experts were judged to have
significantly higher in-the-moment competence than novices (B =
—0.25, p = .046, = —0.12) but did not differ from novices in either
warmth (B = —0.06, p = .62, f = —0.03) or trustworthiness (B = —0.06,
p = .63, p = —0.03). Crucially, and contrary to Experiment 1, the Filled
Pause condition significantly reduced in-the-moment trustworthiness (B
= —0.23, p = .03, p = —0.12), although it did not affect ratings of
competence or warmth, nor did it interact with Speaker Expertise (all ps
> .05).

3.3. Discussion

Experiment 2 tested whether interpolations affect local, momentary
social evaluations of the speaker. When listeners were asked to assess
speakers within a conversation, filled pauses were associated with lower
level of perceived trustworthiness but not competence or warmth. This
contrasted with the patterns observed in Experiment 1 where partici-
pants judged speakers' global personality traits. The emergence of a
trustworthiness penalty here indicates that participants did in fact hear
the filled pauses, but their effects only surfaced in the here-and-now
assessments. This finding resonates with prior work linking disfluency
to deception (Hosman & Wright, 1987; King et al., 2018; Loy et al.,
2016, 2017, 2018; Vrij & Winkel, 1991). However, our results suggest a
crucial refinement to these earlier accounts: in spontaneous speech,
listeners appear to distinguish between “untrustworthy person” and
“untrustworthy information”.

4. Experiment 3

Experiment 2 demonstrated that the social impact of interpolation
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Fig. 1. Mean ratings for the three trait dimensions in the test trials of Experiment 1: (A) Competence; (B) Warmth; (C) Trustworthiness. Error bars represent standard

errors. *p < .05, **p < .01.

Table 4

SEM results for Model 1 in Experiment 1.
Regression path B SE B z p
Speaker Expertise - Competence —0.34 0.12 -0.17 —2.81 0.01%**
Filled Pause - Competence —0.10 0.10 —0.05 -1.07 0.29
Interaction - Competence —0.01 0.13 0.00 —0.05 0.96
Speaker Expertise - Warmth -0.25 0.12 -0.12 —2.01 0.04*
Filled Pause - Warmth —0.01 0.06 —0.01 -0.20 0.84
Interaction - Warmth —0.09 0.10 —0.04 —0.95 0.34
Speaker Expertise - Trustworthiness -0.21 0.12 —0.10 —1.69 0.09
Filled Pause - Trustworthiness -0.12 0.08 —0.06 -1.57 0.12
Interaction - Trustworthiness 0.07 0.11 0.03 0.61 0.54

Note. B = Unstandardized beta coefficient. SE = Standard error. § = Standardized beta coefficient. Interaction = Interaction effects between Speaker Expertise and
Filled Pause. Covariance among Competence, Warmth, and Trustworthiness was estimated but omitted from the table for simplicity.

*p < .05, **p < .01.

emerges most clearly in momentary judgments at the conversation level.
These findings raise an important question: are there additional speaker
attributes that listeners track in a conversation containing in-
terpolations? In Experiment 3, we turned to three such attributes that
represent likely interpretations of the interpolation signal itself based on
the literature. Specifically, we tested whether readiness, carefulness, and
certainty during the conversation were judged differently in the pres-
ence or absence of filled pauses, and in ways that might interact with
speaker knowledge. Even though disfluency has been hypothesized to
indicate both readiness (Choi et al., 2015; Grenne, 1984; Lickley, 2015;
Yaruss et al., 1999) and carefulness (Fridland, 2023; Postma et al., 1990;
Womack et al., 2012), there is currently no evidence that listeners
actually perceive speakers producing such acoustic features as more
ready or careful. Other experimental studies show that interpolations
can be interpreted as indicating uncertainty (Brennan & Schober, 2001;
Brennan & Williams, 1995; Pon-Barry & Shieber, 2011; Smith & Clark,
1993). Here, we revisit all three of these attributes.

4.1. Methods

4.1.1. Participants

A total of 360 native English speakers (Mgge = 19.72, SDgg = 1.53;
204 females, 151 males, 5 prefer not to say) were recruited. Of these,
335 were recruited through SONA at the University of Pennsylvania, and
25 were recruited through Prolific with the following screening filters:
first language = English, between 18 and 25 years old, college students,
located on the East Coast of United States, and no hearing loss. SONA
participants obtained course credits for participation in the experiments,
while Prolific participants were compensated $2.50 (hourly rate: $9.00).
None reported a history of speech or hearing loss.

4.1.2. Materials and procedure

Experiment 3 used the same context paragraphs and audio re-
cordings from Experiments 1 and 2. However, participants were asked to
rate their impression of the speaker along a 1-7 Likert scale using a
novel social evaluation measure shown in Table 7. The measure covered
three in-the-conversation speaker attributes: readiness, carefulness, and
certainty, with three pairs of positive/negative adjectives drawn from
the social evaluation literature to characterize distinctions within each
attribute. Readiness was represented by organization (Yaruss et al.,
1999), preparedness (Choi et al., 2015; Grenne, 1984), and readiness
(Lickley, 2015). Carefulness was represented by thoughtfulness
(Womack et al., 2012), carefulness (Fridland, 2023; Postma et al., 1990;
Womack et al., 2012), and cautiousness (Lickley & Bard, 1998). Cer-
tainty was represented by certainty (Brennan & Schober, 2001; Brennan
& Williams, 1995; Pon-Barry & Shieber, 2011; Smith & Clark, 1993),
sureness (Brennan & Williams, 1995; Smith & Clark, 1993), and confi-
dence (Kirkland et al., 2023).

As in Experiment 1, each participant saw 20 trials (10 test, with 5 FP
and 5 No-FP, and 10 filler) in randomized order. Each participant was
only asked to rate one of the three attributes for all trials to avoid
possible connections between attributes. Accordingly, each attribute
was rated by 120 participants. The order of items per attribute was
randomized for each participant.

4.2. Results

Cronbach's alpha was computed for each group of participants (i.e.,
for each attribute). Results showed that our data had good internal
consistency (readiness: @ = 0.83; carefulness: @ = 0.89; certainty: a =
0.80) (Tavakol & Dennick, 2011).

Descriptive statistics and bivariate correlation analyses were
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Table 5
Revised social evaluation measure used in Experiment 2. Items with (—) were
reverse-scored.

Trait dimension  Item

Competence Intelligent in this conversation 1 2 3 4 5 6 7 Unintelligent in this
conversation (—)

Untrained in this conversation 1 2 3 4 5 6 7 Trained in this
conversation

Inexpert in this conversation 1 2 3 4 5 6 7 Expert in this
conversation

Informed in this conversation 1 2 3 4 5 6 7 Uninformed in this
conversation (—)

Incompetent in this conversation 1 2 3 4 5 6 7 Competent in this
conversation

Bright in this conversation 1 2 3 4 5 6 7 Stupid in this conversation
)

Cares about me in this conversation 1 2 3 4 5 6 7 Doesn't care
about me in this conversation (—)

Has my interests at heart in this conversation 1 234 5 6 7 Doesn't
have my interests at heart in this conversation (—)

Self-centered in this conversation 1 23 4 5 6 7 Not self-centered in
this conversation

Concerned with me in this conversation 1 2 3 4 56 7 Unconcerned
with me in this conversation (—)

Insensitive in this conversation 1 2 3 4 5 6 7 Sensitive in this
conversation

Not understanding in this conversation 123456 7
Understanding in this conversation

Honest in this conversation 1 2 3 4 5 6 7 Dishonest in this
conversation (—)

Untrustworthy in this conversation 1 2 3 4 5 6 7 Trustworthy in
this conversation

Honorable in this conversation 1 2 3 4 5 6 7 Dishonorable in this
conversation (—)

Moral in this conversation 1 2 3 4 5 6 7 Immoral in this
conversation (—)

Unethical in this conversation 1 2 3 4 5 6 7 Ethical in this
conversation

Phony in this conversation 1 2 3 4 5 6 7 Genuine in this
conversation

Warmth

Trustworthiness

conducted among the study variables. Table 8 reports the means, stan-
dard deviations, and the bivariate correlations among the nine mea-
surement items in Experiment 3. We hypothesized that a latent
construct, readiness, was represented by organization, preparedness,
and readiness (items 1-3 in Table 8). Bivariate analyses showed that
these three items were strongly intercorrelated (r ranging from 0.70 to
0.77). Another latent construct, carefulness, was hypothesized to be
represented by thoughtfulness, carefulness, and cautiousness (items 4-6
in Table 8). These three items were correlated moderately to strongly (r
ranging from 0.51 to 0.72). A third latent construct, certainty, was hy-
pothesized to be represented by certainty, sureness, and confidence
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(items 7-9 in Table 8). These items had strong to very strong in-
tercorrelations (r ranging from 0.76 to 0.86). The strengths of within-
factor intercorrelations support performing confirmatory factor ana-
lyses on our data. In addition, all measurement items had either no or
very weak correlations with items representing other latent factors (r
ranging from non-significant to 0.18). This indicates that within-factor
correlations were always larger than between-factor correlations,
which further supports our hypothesized latent factor structures in ways
that no manifest measurement items had a high loading on more than
one factor (i.e., cross-loading was very unlikely in our data).

Separate SEM was conducted for each attribute: Model 3A (readi-
ness), Model 3B (carefulness), and Model 3C (certainty). Its statistical
procedure was identical to that in Experiment 1 with the exception that
parceling procedure was not performed for Experiment 3 because each
latent construct was only represented by three items. Post hoc analyses
of latent interactions were performed using the R package semTools
(Schoemann & Jorgensen, 2021) with the guidelines proposed by Marsh,
Wen, and Hau (2004). The hypothesized latent factor structures were
examined using confirmatory factor analysis. All models had good
model fit—Model 3A: )(2 (6) = 1.87, p = .93, CFI = 1.00, TLI = 1.00,
RMSEA < 0.001, SRMR = 0.002; Model 3B: 42 (6) = 3.00, p = .81, CFI =
1.00, TLI = 1.00, RMSEA < 0.001, SRMR = 0.01; Model 3C: )(2 6) =
6.74, p = .35, CFI = 1.00, TLI = 1.00, RMSEA = 0.01, SRMR = 0.01.

Fig. 3 shows the mean ratings for the three attributes. (Their
respective distribution of averaged composite scores is shown in Fig. F4
in the Supplementary Materials. Mean ratings for individual measure-
ment items are shown in Figs. F5-F7, alongside a Likert chart for each
individual measurement item as Figs. F8-F10 in the Supplementary
Materials.) Table 9 reports the SEM results for all three models. As
shown in Fig. 3(A), there was a significant effect of Filled Pause:
speakers with filled pauses were judged to have significantly lower level
of readiness than speakers without, B = —0.24, p = .01, f# = —0.12.
However, there were no significant effects of Speaker Expertise (B =
—0.08, p = .49, # = —0.04) or interaction effects between the two factors
(B =0.09, p = .51, § = 0.04).

Turning to results for carefulness in Fig. 3(B), there were no signif-
icant effects of Filled Pause (B = —0.17,p = .12, f = —0.09) or Speaker
Expertise (B = —0.04, p = .75, f = —0.02). However, there were sig-
nificant interaction effects between the two factors, B = 0.29, p = .04,
= 0.13. Post hoc analyses showed that experts who spoke with filled
pauses were judged to be more careful than novices who also spoke with
filled pauses, B = 0.26, SE = 0.11, z = 2.45, p = .01. However, a similar
interaction effect was not significant when comparing experts and
novices who spoke without filled pauses, B = —0.04, SE = 0.11, z =
—0.32, p =.75. In addition, experts with filled pauses were not judged to
be more careful than experts without, B=0.12, SE =0.09,z=1.29,p =
.20, similarly to novices speaking with and without filled pauses, B =
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Fig. 2. Mean ratings for the three in-the-conversation trait dimensions in Experiment 2: (A) Competence; (B) Warmth; (C) Trustworthiness. Error bars represent

standard errors. *p < .05.
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Table 6

SEM results for Model 2 in Experiment 2.
Regression path B SE p z p
Speaker Expertise - Competence —0.25 0.13 —0.12 -1.99 0.046*
Filled Pause - Competence -0.15 0.13 —0.07 -1.18 0.24
Interaction - Competence 0.05 0.15 0.02 0.30 0.76
Speaker Expertise - Warmth —0.06 0.12 —0.03 —0.50 0.62
Filled Pause — Warmth -0.12 0.08 —0.06 -0.15 0.13
Interaction — Warmth 0.11 0.10 0.05 1.05 0.29
Speaker Expertise - Trustworthiness —0.06 0.13 —0.03 —0.49 0.63
Filled Pause - Trustworthiness —0.23 0.11 —0.12 —2.22 0.03*
Interaction — Trustworthiness 0.23 0.13 0.10 1.76 0.08

Note. B = Unstandardized beta coefficient. SE = Standard error. # = Standardized beta coefficient. All traits refer to the current conversation. Interaction = Interaction
effects between Speaker Expertise and Filled Pause. Covariance among Competence, Warmth, and Trustworthiness was estimated but omitted from the table for

simplicity.
*p < .05.
Table 7
Evaluation measures for Experiment 3.
Attribute Item
Readiness Disorganized in this conversation 1 2 3 4 5 6 7 Organized in this
conversation
Unprepared for this conversation 1 2 3 4 5 6 7 Prepared for this
conversation
Unready for this conversation 1 2 3 4 5 6 7 Ready for this conversation
Carefulness ~ Thoughtless in this conversation 1 2 3 4 5 6 7 Thoughtful in this
conversation
Careless in this conversation 1 2 3 4 5 6 7 Careful in this conversation
Incautious in this conversation 1 2 3 4 5 6 7 Cautious in this
conversation
Certainty Uncertain in this conversation 1 2 3 4 5 6 7 Certain in this conversation

Unsure in this conversation 1 2 3 4 5 6 7 Sure in this conversation
Not confident in this conversation 1 2 3 4 5 6 7 Confident in this
conversation

—0.17, SE = 0.15, 2 = —1.18, p = .24.

As for certainty, Fig. 3(C) shows a significant effect of Filled Pause,
such that speakers with filled pauses were judged as being significantly
less certain than speakers without, B = —0.25, p = .002, f = —0.12.
There were no significant effects of Speaker Expertise on certainty (B =
—0.17,p = .13, = —0.08) or interaction effects between the two factors
(B=-0.20,p = .08, g = —0.08).

4.3. Discussion

Results from Experiment 3 showed that filled pauses incurred a social
cost at the momentary, conversational level of speaker attribution:
speakers with filled pauses were judged to be significantly less ready and

certain than speakers without, regardless of speaker expertise. In other
parts of the data, however, filled pauses offered a social benefit for
certain speakers: experts were thought to be more careful than novices
when they produced filled pauses (but not when they produced the same
utterances without filled pauses). These results go beyond past work
(Brennan & Schober, 2001; Brennan & Williams, 1995; Choi et al., 2015;
Fridland, 2023; Grenne, 1984; Lickley, 2015; Postma et al., 1990; Smith
& Clark, 1993; Womack et al., 2012; Yaruss et al., 1999) by offering
specific evidence on how listeners draw momentary, speaker-specific
social inferences from the use of filled pauses in spontaneous speech.
How can we reconcile the fact that speakers with filled pauses were
rated negatively as less ready and less certain, yet experts who used
filled pauses were seen positively as more careful than novices? While
these judgments may appear contradictory, they reflect a common
phenomenon in social evaluation: the same behaviors can lead to posi-
tive judgments in some dimensions but negative judgments in others.
Mixed judgments occur mostly when different traits/attributes are
evaluated based on separate or orthogonal dimensions (Brambilla,
Rusconi, Sacchi, & Cherubini, 2011; Cuddy et al., 2008; Kervyn, Judd,
& Yzerbyt, 2009). In Experiment 3, readiness, carefulness, and cer-
tainty had almost no correlation (see Table 8): that is, they were three
orthogonal attributes separately evaluated on different dimensions.
More specifically, the positive bias toward experts can be attributed
to their higher reward valence. Interpolation, as a form of expectancy
violation in communication, disrupts the expectation of fluent speech.
Prior research has consistently shown that, when such violations are
construed positively, expertise amplifies the perceived positivity due to
the higher reward valence associated with experts (Burgoon, 1993,
2015; Burgoon & Hale, 1988). This explains why, in our data, filled
pauses produced by experts were interpreted more favorably than those
by novices, and experts with interpolations were more likely to be

Table 8
Descriptive statistics and intercorrelations of the measurement items in Experiment 3.
Item 1 2 3 4 5 6 7 8 9
1. Organization
2. Preparedness -
3. Readiness 0.77%** -
4. Thoughtfulness -
5. Carefulness -
6. Cautiousness 0.12%** 0.10%** 0.51%** 0.72%** -
7. Certainty 0.13%=* 0.14** 0.08** 0.05 0.10%** -
8. Sureness * 0.13%** 0.09** 0.07* * 0.86%** -
9. Confidence . 15%%* 0.08** 0.06 0.77%** 0.76%** -
Range of scale 1-7 1-7 1-7 1-7 1-7 1-7
Mean 5.01 5.20 4.82 5.23 5.25 5.25
SD 1.58 1.41 1.50 1.43 1.44 1.37

Note. Items 1-3 (organization, preparedness, and readiness) were hypothesized to represent the latent construct readiness. Items 4-6 (thoughtfulness, carefulness,
cautiousness) were hypothesized to represent the latent construct carefulness. Items 7-9 (certainty, sureness, confidence) were hypothesized to represent the latent

construct certainty.
*p < .05, **p < .01, ***p < .001.
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Fig. 3. Mean ratings for the three in-the-moment attributes in Experiment 3: (A) Readiness; (B) Carefulness; (C) Certainty. Error bars represent standard errors. *p <

.05, **p < .01.
Table 9
SEM results for Models 3A, 3B, and 3C in Experiment 3.
Model Regression path B SE B z p
3A Speaker Expertise — Readiness —0.08 0.12 —0.04 —0.70 0.49
Filled Pause - Readiness —0.24 0.01 —0.12 —2.45 0.01*
Interaction - Readiness 0.09 0.14 0.04 0.66 0.51
3B Speaker Expertise - Carefulness —0.04 0.11 —0.02 —0.33 0.75
Filled Pause - Carefulness —0.17 0.11 —0.09 —1.55 0.12
Interaction - Carefulness 0.29 0.14 0.13 2.02 0.04*
3C Speaker Expertise - Certainty -0.17 0.11 —0.08 —1.53 0.13
Filled Pause - Certainty —0.25 0.08 —0.12 -3.13 0.002%*
Interaction - Certainty —0.20 0.11 —0.08 -1.75 0.08

Note. B = Unstandardized beta coefficient. SE = Standard error. p = Standardized beta coefficient. Interaction = Interaction effects between Speaker Expertise and
Filled Pause. Covariance among Readiness, Carefulness, and Certainty was estimated separately in each model but omitted from the table for simplicity.

*p < .05, **p < .01.

perceived as careful rather than merely hesitant as assumed by prior
studies (Brennan & Schober, 2001; Brennan & Williams, 1995; Smith &
Clark, 1993). Our findings highlight the significance of speaker expertise
(among different possible speaker identities) for theoretical models of
interpolation processing (on the broader effects of speaker expertise on
trait judgments, see Pornpitakpan, 2004).

The localized social effects here parallel findings in psycholinguis-
tics, which show enhanced memory recall for words positioned at the
end of a sentence and immediately preceded by interpolation. However,
this effect does not extend to long-term retention at the discourse
level—there is no recall enhancement beyond these specific positions
(Diachek et al., 2024; Diachek & Brown-Schmidt, 2023, 2024). The
memory-boosting effects of interpolation stem from their ability to
direct attentional focus toward the immediately following information.
This heightened attention likely arises because interpolation signals a
speaker's production or cognitive difficulties (Collard et al., 2008;
Goldman-FEisler, 1968; Shriberg & Stolcke, 1996), indicating a moment
of reduced readiness. This short-lived nature of these effects suggests
that listeners' judgments about interpolation are dynamic and tempo-
rary, rather than forming lasting impressions about a speaker. We return
to this observation in later discussion.

The present data leave open the question whether filled pauses
further affect actual social decision-making beyond explicit social
evaluations (and whether any such effects can be linked to readiness,
carefulness, or certainty specifically). In the next and final experiment,
we address this question.

5. Experiment 4

In Experiment 4, we introduced an implicit measure of how filled
pauses feed into listeners' social choices using a task modeled after
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Fairchild et al. (2020). Specifically, we had people imagine that they
were the addressees in the interactions in Experiment 3 and asked them
how willing they would be to ask the same speaker in the future. If
speaking with filled pauses leads to overall negative social inferences,
participants should be more likely to switch to a new speaker, even
without any additional information about them. Conversely, if partici-
pants draw positive social inferences from the use of filled pauses in
some cases (e.g., when experts speak), they might prefer to remain with
the current speaker as opposed to switching.

5.1. Methods

5.1.1. Participants

A total of 120 native English speakers (Mgge = 20.55, SDgge = 1.90; 66
females, 49 males, 5 prefer not to say) were recruited through Prolific
with the following screening filters: first language = English, between 18
and 25 years old, college students, located on the East Coast of the
United States, and no hearing loss. Participants were compensated $2.50
(hourly rate: $9.00). None reported a history of speech or hearing loss.

5.1.2. Materials and procedure

We used the same materials from Experiment 3 with the following
change. After reading each context paragraph and listening to the audio
recording, participants were asked the following question: “Imagine the
speaker was talking to you in this conversation. How likely would you be
to ask this person again (as opposed to someone else) the next time you
are in a similar situation?”” They were asked to indicate their answers
using a 1-7 Likert scale (1 = unlikely; 7 = likely).

We note that the phrasing of this question was deliberately open-
ended. Given that our speech stimuli covered a diverse range of natu-
ralistic contexts (e.g., offering advice, sharing personal experiences,
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providing technical instructions), a uniform, highly specific follow-up
question (e.g., “ask for advice”) would have been contextually
awkward or unnatural across all scenarios. By keeping the prompt
general, we ensured that participants interpreted the “similar situation”
in a way that preserved the ecological validity of each trial's specific
context, allowing them to draw inferences based on the speaker's
established role and topic (i.e., what they inferred the “Question Under
Discussion” was in the conversation; Roberts, 2012). This approach
allowed listeners to evaluate whether they would re-engage with the
same speaker for a similar communicative purpose, given how that
speaker had previously handled the interaction.

5.2. Results

We fit a cumulative linked mixed model on the likelihood ratings
obtained in Experiment 4. We included Speaker Expertise (Expert vs.
Novice), Filled Pause (FP vs. No-FP), and their interaction effects as the
fixed-effect predictors. The random effects included random intercepts
for Participants and Items respectively. Fig. 4 shows the mean likelihood
ratings. Fig. F11 in the Supplementary Materials shows the proportional
distribution of each response category (1-7) across experimental con-
ditions. Modeling results showed that there was a significant difference
in likelihood ratings between the FP and No-FP conditions, B = —0.30,
SE = 0.15, 2 = —2.01, p = .04. Participants were more likely to ask the
same speaker again, rather than someone else, when the speaker had not
produced filled pauses compared to when they had. Speaker Expertise
was not a significant predictor of the likelihood ratings, B= —0.43, SE =
0.23,z=—1.91, p = .06, nor was the interaction between that factor and
Filled Pause, B = 0.12, SE = 0.21, z = 0.61, p = .54.

A secondary, cross-sample SEM mediation analysis is presented in
Appendix A3 in the Supplementary Materials. Rather than directly
tracking the presence of filled pauses, listeners' future engagement
choices were predicted by the social attribution of speaker readiness.
These findings show that perceived readiness, rather than certainty,
serves as the mediator for subsequent social decisions.

5.3. Discussion

In Experiment 4, we asked how filled pauses influence future social
behaviors. We found that people were more likely to ask the same
speaker again in the future, as opposed to someone else, if the speaker
had not previously produced filled pauses. Going beyond explicit mea-
sures of social evaluation, we show that interpolations affect not only
what people say about others but also how they choose to behave toward
others in future interactions. Notably, the phrasing of the question in
this experiment was open-ended to maintain ecological validity across
diverse narrative contexts. Despite this contextual variation, the
observed systematic avoidance of speakers with filled pauses suggests
that listeners drew a consistent social inference from filled pauses. In
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Fig. 4. Likelihood ratings in Experiment 4 (1 = Unlikely to ask this person again;

7 = Likely to ask this person again). Error bars represent standard errors. *p
< .05.
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these data, producing filled pauses does carry a social cost.

A potential interpretation of our findings in Experiment 4 is that the
observed effect reflects a broader shift from judgment to decision con-
texts in social evaluation rather than the influence of interpolation itself.
In social psychology, it is well established that judgments made “at a
distance” (e.g., evaluating competence or trustworthiness) may rely on
different cognitive and motivational processes than decisions involving
personal choice or potential consequences (e.g., deciding whether to
interact with someone) (Hastie & Dawes, 2010; Shafir, Simonson, &
Tversky, 1993; Tetlock & Levi, 1982; Weber & Johnson, 2009).
Notice, however, that the effects of interpolation in our data are not
contingent on decision contexts but extend across both judgment and
decision domains. In Experiments 2 and 3, participants already judged
speakers with interpolations as less trustworthy, less ready, and less
certain in the conversation, demonstrating that interpolations influ-
enced social evaluations even in purely judgment-based contexts. While
the measure used in Experiment 4 captured an imagined behavioral
intention rather than an actual, high-consequence choice, this very
design aligned it closely with judgment-based models of behavioral
intention, such as the theory of planned behavior (Ajzen, 1991).
Consequently, Experiment 4 serves as a crucial bridge, demonstrating
how an established, explicit social judgment translated directly into a
practical, decision-making context. The convergence of judgment- and
decision-level findings strengthens the conclusion that interpolation
carries measurable social costs in communication.

6. General discussion
6.1. Do interpolations carry social costs?

Everyday speech is full of ums and uhs. Previous studies have argued
that interpolation (specifically, filled pauses) imposes social costs on
speakers, leading to judgments of reduced competence and trustwor-
thiness (Beeching, 2016; Brennan & Schober, 2001; Brennan &
Williams, 1995; Charoenruk & Olson, 2018; S. Cohen, 2012; Collard
et al.,, 2008; Fox Tree, 2007; Hesson & Shellgren, 2015; Hosman &
Wright, 1987; King et al., 2018; Loy et al., 2016, 2017, 2018;
Saunders & Wong, 2020; Schleef, 2019, 2023; Vrij & Winkel, 1991;
Weissgerber & Reinhard, 2017; Zuckerman et al., 1981). Here, we began
with the position that interpolations are integral to spontaneous speech
and may carry no globally negative evaluations in naturalistic contexts.
In testing this hypothesis, we made several key methodological decisions
that departed from past work. First, we used multi-sentence, unscripted,
spontaneous speech, thereby capturing naturalistic communication
where interpolations normally occur. Second, we used balanced and
articulated speaker profiles and included a systematic manipulation of
speaker expertise. Third, we adopted expanded assessments across
multiple levels of social judgment to obtain a more nuanced and
comprehensive understanding of how interpolations affect listeners'
social perception of speakers.

Our data reveal a set of novel patterns. In the initial norming studies,
listeners did not rate speakers with filled pauses as less fluent and less
smooth than speakers who did not naturally produce any filled pauses.
Furthermore, in Experiment 1, the use of filled pauses did not predict
speaker's competence, trustworthiness, or warmth at the global person
level, even when speakers were less capable (e.g., novices rather than
experts). However, in Experiment 2, where participants made
conversation-specific (i.e., in-the-moment) evaluations, a different pic-
ture emerged: speakers with filled pauses were judged as less trust-
worthy in that conversation. Thus, when social evaluation is temporally
anchored to the ongoing exchange, interpolations begin to carry social
weight. Experiment 3 further clarified the speaker attributes computed
dynamically from the use of interpolation: speakers who used filled
pauses were judged as less ready and less certain in the conversation,
indicating some social costs (on a positive note, experts producing filled
pauses were viewed as more careful than novices). In Experiment 4, the
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use of filled pauses predicted listeners' social choices: participants
showed a tendency to avoid interacting again with speakers who used
filled pauses. Our results confirm our original hypothesis: interpolation,
as part of naturalistic speech production, does not consistently harm a
speaker's overall reputation, nor does it lead to purely negative social
evaluations. However, it can selectively lead to social costs.

6.2. Theoretical accounts of interpolation

The empirical picture emerging from our study has several implica-
tions for the study of interpolation in naturalistic conversation. First,
interpolations were not explicitly noticed as a symptom of disfluency in
spontaneous speech (see norming study in Experiment 1), confirming
that they are not true deviations from canonical speech (Liberman,
2019a, 2019b). Indeed, rates of filled paused in the mini-discourses used
in our studies reflect natural occurrences in everyday speech (see
Experiment 1).* However, our later experiments showed that it was not
the case that participants in Experiment 1 “failed to hear” the in-
terpolations (or were not sensitive to the manipulation because they
were focusing on content comprehension)—rather, our results suggest
that listeners often register interpolations implicitly, without
consciously labeling them as disfluent, yet still form momentary im-
pressions because of them. These ephemeral judgments are observable
only when evaluation is temporally anchored to the local, conversa-
tional moment (as in Experiments 2-3). Furthermore, listeners' social
judgments were selectively but systematically influenced by interpola-
tion (Experiment 4). Our findings are consistent with a rich set of psy-
cholinguistic findings that attribute interpolation to the speaker's need
for more time to plan what they will have to say and how to say it
(Levelt, 1983, 1989; Mahl, 1987; O'Donnell & Todd, 1991); they also
support the position that listeners actively reason about why interpola-
tion occurs (Arnold et al., 2003, 2007; Beattie & Butterworth, 1979;
Bona & Bakti, 2020; Brennan & Schober, 2001; Brennan & Williams,
1995; Clark & Fox Tree, 2002; Clark & Wasow, 1998; Fraundorf &
Watson, 2014; Heller et al.,, 2015; Kosmala & Morgenstern, 2019;
Lickley, 2015; Loy et al., 2018; Schachter et al., 1991; Schnadt, 2009;
Schnadt & Corley, 2006; Smith & Clark, 1993; Tottie, 2011).

Second, our data suggest that listeners do not necessarily attribute
person-level traits (e.g., competence, warmth, or trustworthiness) to
speakers based on the use of interpolation—rather, their judgments are
contextually bound to the immediate conversation. This distinction
between levels of social inference is relatively new (see Beltrama &
Papafragou, 2023) but its present role aligns with a long line of evi-
dence pointing to online, in-the-moment effects of interpolation during
both sentence comprehension (Arnold et al., 2003, 2004, 2007; Bailey &
Ferreira, 2003; Ferreira & Bailey, 2004) and memory (Corley et al.,
2007; Diachek et al., 2024; Diachek & Brown-Schmidt, 2023, 2024;
Fraundorf & Watson, 2011; MacGregor et al., 2010). Importantly,
despite the transient nature of these effects, our findings clearly show
that interpolations can still have social consequences, particularly in
future social decision-making. Building on the literature of social
meaning (see Beltrama, 2020 for review), our study thus highlights the
fluid and context-dependent nature of interpolation. Unlike lexical items
with fixed meanings, interpolations do not have a stable, predefined

*# These results invite reflection on the concept of “fluency” itself. As O'Grady
(2023) noted, “the meaning of fluency is difficult to pin down”, and popular
perceptions often conflate fluency with overall language competence. In our
data, listeners do not classify speech as “disfluent” but still presumably register
subtle disruptions in flow, as evidenced by their judgments of filled pauses (see
also Bard & Lickley, 1997; Niebuhr & Fischer, 2019). These data do not align
with a notion of “dis-fluency” that carries a normative assumption of deficiency.
Instead, our results support the choice of the neutral descriptor “interpolation”
to refer to “disfluency”, reflecting its status as a natural component of spoken
interaction rather than an intrinsic marker of fluency breakdown.
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social interpretation. Instead, their social evaluation varies depending
on context and top-down knowledge about the speaker: the same
acoustic signal can be perceived positively or negatively, depending on
who is speaking and in what situation (see Experiment 3, and the role of
speaker expertise). Our study helps reconcile disparate findings in prior
research by reinforcing the idea that interpolation can elicit both posi-
tive and negative social responses depending on context.

Third, and most broadly, our data show that the perception of speech
phenomena (including “disruptions” to the speech stream) involves not
only acoustic processing but also inferences about the speaker's cogni-
tive and social characteristics (for this general perspective, see Beltrama
& Papafragou, 2023; Campbell-Kibler, 2010; Eckert, 2008; Podesva,
2011). Thus, our findings comport with the view that sentence pro-
cessing is socially situated (e.g., Arnold et al., 2007), and underscore the
need to integrate insights from phonetics, psycholinguistics, sociolin-
guistics, and social psychology to understand how naturally produced
spontaneous speech is processed, interpreted, and evaluated as a dy-
namic phenomenon embedded in social interactions.

6.3. Limitations and future directions

Our findings have some limitations that raise further questions about
how listeners translate low-level acoustic variation into higher-order
social meaning. First, our experiments intentionally used naturally
occurring filled pauses drawn from authentic speech recordings, rather
than artificially exaggerated or prolonged interpolations. This choice
ensured that the stimuli reflected the kinds of subtle interpolations that
listeners commonly encounter in everyday interaction. Our data leave
open the possibility that longer, more frequent, or more acoustically
distinctive filled pauses (e.g., exaggerated or lengthened filled pauses)
could increase the salience of interpolations and potentially yield
stronger or different evaluative effects (see Laske & DiGennaro Reed,
2024; Susca & Healey, 2002).

Second, the present work did not address types of interpolation that
often co-occur with filled pauses in natural conversations (e.g., silent
pauses or repetitions; Diachek & Brown-Schmidt, 2023; Fox Tree, 2007;
Fraundorf & Watson, 2014) or discourse markers that have their own,
separate conditions of use (e.g., like, you know, etc.; Crible, 2017, 2018;
Crible et al., 2017; Fox Tree, 2007). Different types of interpolation may
carry distinct cognitive and social signals and may therefore produce
different listener inferences. For example, the perceptual salience and
anticipation effects created by filled pauses, silent pauses, repetitions,
and false starts have been reported to not be entirely identical (Lickley,
2015; MacGregor et al., 2009). The present findings thus need to be
assessed separately for other cases within the broader spectrum of
interpolation.

Third, although our materials included both formal and casual
spontaneous speech contexts, interpretations of filled pauses may vary
across communicative domains and interactional goals, especially in
certain high-stakes or institutionally structured settings (e.g., political
discourse, clinical communication, legal testimony). In these contexts,
interpolation may be interpreted as signaling deliberation, uncertainty
management, careful reasoning, or incompetence. The present findings
should be interpreted within the conversational contexts represented in
our stimuli. Future work should examine how contextual variables
shape the social interpretation of disfluency across domains. This work
may also benefit from integrating behavioral experiments with compu-
tational approaches. For example, computational models may help
distinguish whether listeners primarily respond to the surface realiza-
tion of disfluency itself or to inferred underlying causes (see
Anumanchipalli et al., 2024; Lian et al., 2025).

Finally, although the present studies experimentally manipulated
filled pauses while holding other aspects of the stimuli constant, spon-
taneous speech contains additional co-occurring cues that may
contribute to social evaluation, including content difficulty and lin-
guistic proficiency. The present findings therefore demonstrate that
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interpolation can influence social judgments under controlled experi-
mental conditions, but they do not imply that interpolation is the only
cue listeners use when evaluating speakers in everyday communication.

6.4. Conclusion

The current study provides a practical example of how it is possible
to study naturalistic, spontaneous speech experimentally, thereby
increasing the ecological validity of the study of interpolations (and
sentence processing and comprehension more generally). As our data
show, understanding linguistic meaning, including social meaning,
stands to benefit from the experimental study of speech generated
beyond the lab.
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