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Abstract

Speech disfluencies have been shown to impact both judgments about a speaker’'s competence and decisions about
which source of information to rely on. However, fluency effects more broadly are highly sensitive to context: they are
strongest when there is little other information available to inform judgments and decisions, and can be attenuated or
even reversed by metacognitive processes. Speech is generally experienced in the context of interactions, where
listeners have access to a plethora of information about the speaker and other parameters relevant to decision-making.
It is hence crucial to consider how the outcomes of studies on speech disfluencies might be impacted by the framing
of experimental tasks and the information available to participants. We carried out a decision-making task where
participants had to choose which of two speakers, one fluent and one disfluent, had answered a trivia question
correctly. The task was presented in the context of three scenarios which provided different information about the
task and speakers. We replicated previous findings that listeners preferred fluent answers in only one of these three
contexts, demonstrating the importance of task framing.

Keywords: speech disfluencies, speech perception,
prosody, paralinguistics

1. Introduction

Speech disfluencies, such as filled pauses and
repetitions, are a hallmark of spontaneous speech
and serve myriad important functions in human in-
teraction. They can help a speaker maintain the
smooth flow of conversation (Clark and Wasow,
1998; Clark and Fox Tree, 2002), hold the floor
(Jiang et al., 2023), orient a listener’s attention to
unexpected information later in an utterance (Mac-
Gregor et al., 2009), or provide information about
cognitive load (Clark and Wasow, 1998), metacog-
nitive (Brennan and Williams, 1995) or emotional
states (Harrigan et al., 1994). Despite this promi-
nent role in spontaneous conversation, there is
robust evidence that disfluencies can negatively
impact judgments about speakers. In particular,
filled pauses and repetitions are associated with
lower ratings of trustworthiness (Lay and Burron,
1968), competence (Kirkland et al., 2023c,a) and
confidence (Gustafson et al., 2021; Kirkland et al.,
2022, 2023c,a).

These findings may reflect a general phe-
nomenon that has been observed in the cognitive
science literature, namely that fluency or the lack
thereof impacts judgments about sources of infor-
mation (Bornstein and D’Agostino, 1994; Alter and
Oppenheimer, 2009; Unkelbach and Greifeneder,
2013). Even disfluency irrelevant to the information
being evaluated, such as hard-to-read text (Oppen-
heimer, 2006) or white noise (Dragojevic and Giles,
2016), can result in the information or its source
seeming less reliable.

metacognition, spontaneous speech, decision-making,

These effects do come with an important caveat:
they are highly sensitive to context. Contextual in-
formation guides metacognitive processes (thinking
about thinking) which in turn determine how fluency
information is used (Alter and Oppenheimer, 2009).
Fluency is a stronger cue in low-information con-
texts and may not be used as a basis for judgments
or decisions at all if other, better or more explicit
information is available (Schwarz and Clore, 1996;
Alter and Oppenheimer, 2009). Another illustra-
tion of the crucial role of context is the so-called
discounting effect. People tend to accept the sin-
gle most salient explanation for disfluency rather
than attributing it to multiple causes (Einhorn and
Hogarth, 1986), and as a result, will discount its rel-
evance to making judgments if given a good reason
to do so (Bornstein and D’Agostino, 1994; Alter and
Oppenheimer, 2009). In some contexts, the typical
consequences of disfluency can be completely re-
versed. When disfluency is assumed to reflect the
amount of effort put into a task or the skill required
to complete it, it can make the source seem more
competent (Song and Schwarz, 2008; Thompson
and Ince, 2013). Finally, the effects of context can
be further mediated by internal states. For example,
people who feel more powerful and in control are
more strongly influenced by brief changes in their
subjective experience and are hence more respon-
sive to fluency manipulations (Thompson and Ince,
2013).

This may present an especially thorny dilemma
when it comes to investigating disfluency effects
in speech. Laboratory investigations of cognitive
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phenomena always entail a tradeoff between ex-
perimental control and external validity (Bracht and
Glass, 1968), but this is particularly apparent with
speech phenomena, since speech is typically ex-
perienced in the messy, chaotic and information-
rich context of human interaction (Verbeke, 2024).
This makes it all the more pressing to examine how
the context in which speech stimuli are evaluated
might affect listener behavior in speech disfluency
research and research on spontaneous speech
more generally.

Some evidence already exists for a role of con-
text in mediating the effects of speech disfluencies.
Recently, Kirkland et al. (2023a) found that dis-
fluent speech was no longer viewed as sounding
less confident and competent when a speaker con-
fessed to nervousness about public speaking: an
example of discounting. But given the dramatic
ways in which even subtle differences in contextual
framing have been shown to alter fluency effects
in other domains (Oppenheimer, 2008; Alter and
Oppenheimer, 2009; Thompson and Ince, 2013;
Schwarz et al., 2021), and the evaluation of speech
stimuli more generally (Edlund et al., 2024; Lameris
et al., 2023; O’'Mahony et al., 2021; Kirkland et al.,
2023b), this bears considerably more investigation.

Here, we adapt a decision-making task which
was previously used by Kirkland and Edlund (2025)
to examine how listeners use fluency information
to make decisions in the face of conflicting informa-
tion. They found that listeners were less likely to
choose disfluent responses to guesstimation-style
trivia questions (e.qg., “What was the 10th most pop-
ular women’s name in 19017?”) compared to fluent
ones. We chose this task for a number of reasons.
First, it uses a more behavioral measure instead
of Likert-style rating scales. At the same time, un-
like more complex in-person study designs such as
the bluffing games used by De Keersmaecker et al.
(2024), this procedure could be easily implemented
in several variations with many participants on a
crowdsourcing platform. This allows us to compare
the outcome of different context manipulations to a
previous finding under similar conditions.

We used two types of contextual task framing
manipulations that might affect how listeners use
disfluency information based on previous research.
One scenario implied that the speakers were under
intense time pressure. Emphasis on task complex-
ity and effort can in some cases reverse the direc-
tion of typical disfluency effects, making a source
seem more competent, skillful or diligent (Song
and Schwarz, 2008; Thompson and Ince, 2013).
We also included a scenario in which the speakers
were described as struggling to navigate a social sit-
uation. This provided listeners with an opportunity
to discount disfluency as a cue for decision-making
by attributing it to something not relevant to the

speaker’s trivia knowledge. This sort of manipula-
tion has been previously shown to attenuate the
effects of disfluent speech on judgments (Kirkland
et al., 2023a). The third scenario was intended to
provide a more neutral comparison to the others
while still involving the general context of a quiz
show, and described the speakers as practicing
their answers with a teammate. These scenarios
are described more extensively in section 2.1.1.

2. Method

2.1.

Our stimuli were adapted from those used by
Kirkland and Edlund (2025), which consisted of
short two-party conversations synthesized with
the ElevenLabs Eleven Flash v2.5 text-to-speech
model'. In these exchanges, the speakers debated
the answers to guesstimation-style trivia questions
similar those used by Al Moubayed et al. (2013):
one speaker stated what he or she believed to be
the correct answer and the other speaker contested
this and provided his or her own answer. The ques-
tion itself was not stated, but was implicit in the
first speaker’s utterance. One of the two speakers
produced disfluent speech. The type and locations
of disfluencies were the same across utterances.

The design of the original stimuli addressed sev-
eral potential pitfalls and confounds. The questions
have objective, true or false answers (the identity of
the nth item on a ranked list), but listeners cannot
easily rely on prior knowledge, search engines, or
generative Al tools to choose the correct answer
since both alternatives are incorrect to the same de-
gree (i.e., one alternative is a rank higher than the
correct answer, and the other is a rank lower). The
alternatives are hence equally reasonable “near
misses”. Furthermore, neither the correct answer
nor either of the two alternatives were returned
by search engine or chatbot queries. The stimuli
were also vetted through piloting and with post-hoc
confound checks to rule out answer bias, recency
and ordering effects, and preferences for specific
voices.

We modified these stimuli to create more a more
immersive quiz show scenario with three variants,
described in the following section.

Materials

2.1.1. Quiz show scenarios

We created three different types of quiz show con-
texts by generating audio clips to introduce a sce-
nario listeners were told to imagine themselves ob-
serving, and appending a short context cue to the
beginning of each stimulus item. The introduction
clips were 20-27 seconds in length. In each clip, a

"https://elevenlabs.io/
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Table 1: Scenario introductions for each of the three contexts

Scenario Host monologue
Welcome back, ladies and gentlemen! The contest will begin shortly, but in the meantime,
Neutral let’s join the participants backstage as they gear up for the preliminary round. Each team has

been given a fixed set of questions that might be asked during the qualifiers and the players

are reviewing them with their teammates.

Welcome back, ladies and gentlemen! We’re now in the final round of the contest. The participants

New teammate

will have a few minutes to discuss and lock in their answers. There’s been a lot of preparation

leading up to this moment but all of the teams have been reshuffled at the last minute, and it's
becoming apparent from their awkward interactions that these contestants are still warming up to

their new team assignments.

Welcome back, ladies and gentlemen! We’re now in the final round and things are starting to

Time pressure

get tense. The time penalty from the last round has left the contestants with very little time to

discuss and lock in their answers. There’s been a lot of preparation leading up to this moment,
but the ticking clock is enough to test anyone’s nerves.

short snippet of music played over the sound of an
applauding crowd. The “quiz show host” then de-
scribed one of three scenarios. Transcripts of the
scenarios (not shown to participants) are shown in
Table 1

In the time pressure scenario, the host stated
that the quiz show participants had incurred a time
penalty and felt pressured by the ticking clock. In
the new teammates scenario, the host mentioned
that all of the quiz show teams had just been re-
shuffled, and implied that the speakers felt awk-
ward interacting with their new teammates. In the
neutral scenario, the host stated that the speakers
were preparing for the qualifying round of the show
by reviewing a fixed set of questions. We included
this scenario instead of simply replicating the task
without any context, to ensure that the effects of
our context manipulations did not result from simply
adding any additional context.

In the shorter context cues, the host made a
comment referring back to the quiz show scenario
(e.g., “let's see how the teams are coping with the
ticking clock!” in the time pressure condition) over
background applause. These clips ranged from
3-4 seconds in length. To create the final stimu-
lus items for the listening task, we appended the
short context clips to the beginning of the two-party
conversations between quiz show participants.

The quiz show host’s utterances were synthe-
sized with the Eleven Flash v2.5 text-to-speech
model, using the following prompt: “A British male
quiz show host in his 50s. Professional, cool, im-
partial, intelligent. TV or radio voice.” The music
and crowd noise were generated with a commercial
text-to-audio model, also from ElevenLabs.

2.2. Procedure

The procedure, including the process of counter-
balancing stimulus items, largely followed that of
Kirkland and Edlund (2025), aside from the context
manipulation. We included the same filler items
and attention checks used in their experiment, but
modified them in the same manner as the test items
by appending them to the context cues described
in2.1.1.

2.2.1. Participants

We recruited 144 participants via the crowdsourcing
platform Prolific?. Participants were from the United
States, UK, Ireland, Canada and Australia, and
were native speakers of English. We pre-screened
potential participants so that only those with a high
submission approval rate on Prolific (at least 90%)
could take part in the study. Participants were as-
signed in equal numbers to each of the three con-
textual framing conditions detailed in 2.1.1 (48 par-
ticipants per condition). The number of participants
per condition was decided upon beforehand and
was the same number as in Kirkland and Edlund
(2025) so that our results would be more compara-
ble to theirs.

If a participant failed one or more of the attention
checks, their responses were not included in the
analysis and we recruited a new participant to en-
sure complete counterbalancing and to reach the
predetermined sample size.

’https://www.prolific.com/
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Host: Let's see how these contestants are
coping with the time crunch!

Speaker A: Oh, | know this one. The uh, the
10t most popular men’s name in 1901 was
uh, Edward.

Speaker B: | think you’re misremembering. |
remember the 10" name on the list being
Thomas.

P 0:11/0:1] c— ) 3

Edward Thomas

Listen to the audio and select the correct answer.

Figure 1: An example experimental trial. Tran-
scripts are included here to illustrate what partici-
pants heard but were not shown during the experi-
ment.

2.2.2. Listening task

Participants took part in an online listening task
hosted on the experiment presentation platform
cognition.run®. They first read an overall descrip-
tion of the task they would perform, which informed
them that the voices were computer generated and
described the task procedure. Performance was
incentivized in the same manner as in (Kirkland
and Edlund, 2025), by offering a 33% bonus pay-
ment for ‘good performance’. We did not provide
specific criteria for good performance but encour-
aged participants to do their best to respond both
promptly and accurately (in reality, all participants
who successfully completed the experiment and
passed both attention checks would receive the
bonus payment).

After viewing the task instructions, participants
listened to one of the three introductions to the quiz
show scenario, depending on which condition they
were assigned to. They could not continue with the
rest of the task until this clip had finished playing.
They then completed a short practice round to fa-
miliarize themselves with the test procedure before
beginning the trials.

During the trial phase, participants responded to
a total of 14 items (8 test items, 4 filler items and
2 attention checks) by listening to the audio and
clicking on the answer they thought was the correct
choice out of the two alternatives. The stimulus
played once automatically during each trial and par-
ticipants could not make their choice or advance to
the next trial until the audio was done playing. They

3https ://www.cognition.run/

were able to play the audio more than once before
responding, though the instructions encouraged
them to only do so if necessary. An example of an
experimental trial is shown in Figure 1.

3. Results

Z-tests were carried out to assess whether partici-
pants chose the fluent response as the correct one
at a rate that significantly differed from chance (i.e.,
50%). The proportions of fluent responses chosen
as correct for each condition are shown in figure 2.

The proportion of fluent answers significantly dif-
fered from chance in the new teammate condition
(Z =2.01, p <0.05) but not in the neutral (Z =1.32,
p = 0.19) or time pressure condition (Z = -0.09, p =
0.93).

55.7%
53.1%
497%  50.3%
46.9%
44.3% m Fluent

Disfluent

Neutral New teammate Time pressure

Figure 2: Percentage of answers chosen as correct
by fluency and scenario

4. Discussion

Our results show that different types of contextual
task framing can produce different outcomes in
terms of how speech disfluencies affect decision-
making. In the time pressure scenario, we did not
find the preference for fluent answers observed
by Kirkland and Edlund (2025). This scenario em-
phasized the difficulty of the task for the quiz show
participants, and prior research has shown that
highlighting task difficulty can cause disfluency to
be interpreted as a sign of effort and skill, rather
than a lack of competence (Song and Schwarz,
2008; Thompson and Ince, 2013). We did not, how-
ever, find a preference for the disfluent responses
in this case.

We also failed to find any preference for the flu-
ent answers in the neutral scenario. This may indi-
cate nothing more than the fact that the effect was
rather small, but it may also mean that the “neutral”
context was not entirely neutral. This scenario in-
cluded information about the speakers and setting
that was not present in the original study: for exam-
ple, the fact that the speakers were participating in
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a quiz show in front of a large audience and had
spent time carefully reviewing their answers with a
teammate. Even the greater degree of immersion
potentially provided by the contextual audio might
have affected the outcome.

The new teammate scenario was the only one
in which participants chose fluent answers as cor-
rect at a higher rate than disfluent answers. This is
somewhat inconsistent with previous findings that
attributing speech disfluencies to anxiety or discom-
fort can attenuate their impact on competence judg-
ments (Kirkland et al., 2023a). However, there are
a few important considerations. First of all, the re-
lationship between evaluative judgments (like how
competent a speaker seems) and decisions made
on the basis of those judgments (like which answer
to choose), is not always straightforward (Tittle and
Hill, 1967). Furthermore, potential anxiety about
working with a new teammate is not extraneous to
task performance in this case. A speaker who is
particularly flustered about the team assignments
(more so than his or her teammate who seems
to be taking things in stride) might reasonably be
expected to choke up and make mistakes.

The takeaway here may be that we should care-
fully consider the sorts of implicit and explicit cues
contained in any sort of task framing when we set
out to design more realistic settings for studying
spontaneous speech perception. This is even more
important when researching phenomena that are
particularly sensitive to the information and assump-
tions that might be carried by context. Our results
also imply that findings from experiments with little
or no contextual framing might not generalize very
well.

Further research is needed to better understand
the nuances of contextual framing effects and de-
velop best practices for designing more realistic
listening tasks. Although it is important to study
spontaneous speech in settings that more closely
resemble how we experience speech “in the wild”
(Verbeke, 2024), we need a clearer picture of how
characteristics of these settings affect evaluations
and behaviors. A good starting point is to consider
some of the metacognitive processes documented
in the cognitive science literature (e.g., (Alter and
Oppenheimer, 2009)), which could be triggered by
different types of task framing or even by seem-
ingly superfluous information provided to partici-
pants. Understanding how more general cognitive
heuristics are leveraged during speech perception
may help with the daunting task of designing more
realistic experiments.

5. Conclusions

Our findings showed that the impact of disfluent
speech on decision-making behavior varies accord-

ing to the contextual framing of the task. Previous
findings that disfluent answers to trivia questions
were more likely to be judged as incorrect were
not reproduced in two out of our three contextual
framing conditions. This highlights the need to
carefully consider which kind of information is pro-
vided to participants, either implicitly or explicitly,
by the context in which the task is presented. It
also emphasizes that caution should be exercised
when generalizing highly controlled experiments
to more realistic settings. More research on con-
textual framing effects is needed so that we can
design more realistic listening tasks without intro-
ducing confounds.
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