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Abstract
This study investigates the perception of disfluencies
in speech, focusing on the fillers “aehm” and “also”.
Using conversational speech recordings from the Aus-
trian German GRASS corpus, we select 132 stimuli si-
miliarly long in number of tokens that contained either
“aehm” or “also” and conduct a perception experiment
with 30 participants. During the experiment, listen-
ers rated for each stimulus how well they understood
the content of the stimulus (i.e., understandability),
how clearly pronounced or reduced they perceived the
stimulus (i.e., clarity), and also how fluently spoken
or disturbingly disfluent they perceived the stimulus.
Our statistical analysis shows that speech stimuli con-
taining “aehm” tend to receive significantly higher
ratings in clarity, understandability, and fluency than
stimuli containing “also”. Further, the results show
correlations among listeners’ perceptions of these three
dimensions. Overall, the findings contribute to a bet-
ter understanding of how specific disfluency markers
influence speech perception and highlight the impor-
tance of considering specific filler types when studying
spoken language processing.
Keywords: conversational speech, disfluencies, filler par-
ticles, perceived fluency, Austrian German

1. Introduction
One salient characteristic distinguishing read or pre-
pared speech from speech stemming from casual, lively
conversational speech is the high amount of disfluen-
cies, either in form of broken and repeated words,
prolonged segments, long pauses, and the insertion of
filler particles (e.g., [1], [2]). Particles like ‘uhm’ are
referred to in the literature as ‘filled pause’, ‘filler’,
‘delay marker’, or ‘discourse particle’ [3]. Belz [3] ar-
gues that the term ‘filler particle’ is the most suitable
one to refer to semantically empty and syntactically
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unconstrained particles. Clark and Fox Tree [4] an-
alyzed filler particles but also interjections like ‘ugh’
and ‘damn’, which express current emotions of the
speaker and ‘huh’ and ‘well’ which describe a current
state of knowledge of the speaker. They also provide
an explanation of the function of ‘um’ and ‘uh’: They
are used for signalizing an expected minor or major de-
lay before speaking, which are planned and produced
by them as a lexical word. This raises the question
of whether also listeners perceive ‘ahm’ similarly to
a disfluency marker that has a form shared with a
lexical word.
In this paper, we focus on two particles in (Austrian)
German frequently occurring around disfluent speech
sequences: First, the filler particle ‘aehm’, the equiv-
alent to ‘uhm’ in English. Second we focus on dis-
fluent utterances containing ‘also’. ‘Also’ is a lexi-
cal item with various meanings and functions: dis-
course marker (‘So, what do we do now?’), connec-
tive (‘thus, like’), pragmatic particle showing speaker
stance (‘Also bitte!’ translates to ‘Come on!’), and
also as disfluency particle frequently occurring be-
fore a repair (e.g., shown in an analysis of different
functions of ‘like’ by [5]). Our study concentrates on
disfluent utterances from spontaneous conversations,
where the functions of both ‘aehm’ and ‘also’ overlap.
Specifically, we aim to investigate whether listeners
perceive utterances containing ‘aehm’ to be more or
less fluent than utterances containing ‘also’.
Studies on the perception of disfluent utterances have
shown that filler particles are a reliable cue for chil-
dren to infer speaker intention in advance of object
labelling [6] and for adults, it has been shown that
a certain amount of filler particles supports the re-
call information [7] and to help word recognition just
as a silent pause would do too [8]. This is in line
with the findings of Wepner et al. [9], who report
that participants of a transcription experiment per-
form worse in utterances with syntactic disfluencies,
but equally much benefit from silent or filled pauses.
Others reported that filler particles are interpreted
by listeners as signals of production difficulty [10].
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Figure 1: This chart shows the experimental design of the main perception experiment without the training phase.

More lexicalized items, however, are more likely to be
interpreted as meaningful contributions to discourse
structure rather than as disfluencies per se [11]. Thus
there are indicators in the literature that not all fillers
need to be equally disturbing: their effect on perceived
fluency may depend on whether they are interpreted
as cues to speaker planning or as part of discourse
organization. We further hypothesize that the percep-
tion of fluency may further be affected by the degree
of reduction and/or regional dialect of the speaker
and by the complexity of the semantic content.
On the basis of a perception experiment using stim-
uli extracted from a corpus of casual, conversational
speech [12], this paper aims to answer RQ1) Whether
there is a difference in the perception of fluency be-
tween the generic filler ‘aehm’ and the filler ‘also’,
which in other contexts may also appear as a lexical
item; and 2) how perceived fluency relates to the per-
ceived clarity in pronunciation and understandability
of the semantic meaning of the stimulus.

2. Methods
2.1. Corpus and stimuli selection
For the perception experiment, we extracted stim-
uli from the conversational speech component of the
GRASS corpus [12], [13], containing a total of 38 one-
hour long open topic casual conversations between
Austrian German speakers who knew each other well
prior to the recording session (familiy members, cou-
ples, friends, colleagues). For GRASS high overlapping
rates and disfluency rates have been reported, indicat-
ing a very lively speaking style. GRASS comes with
manual orthographic and turn-taking annotations [14]
and segmentations based on forced alignment [15].
For selection, cutting and noise-level adaptation of
the stimuli, we used the python-based tool TNT Slicer
[16].
We selected 60 stimuli for each filler particle ‘aehm’
and ‘also’ and additional audio examples for the train-
ing phase of the perception experiment. For ‘aehm’
we used all 46 stimuli used in our earlier transcription
experiment [9] and selected 14 more from the same cri-
teria (durational and structural) as described in their
paper. Next we selected another 60 stimuli containing
‘also’, where we had to manually check and listen to as-
sure that we include only stimuli where ‘also’ actually
appears together with a disfluency (and not, e.g., in
the meaning of ‘thus’). In the selected stimuli, neither
‘aehm’ nor ‘also’ carried prosodic prominence. Fur-

thermore, we searched for speech stimuli, which were
completely fluent and others that were completely
disfluent (i.e., containing many pauses, several filler-
words, disfluent syntax). These in total 6 fluent and 6
disfluent stimuli were used as extreme reference points
in the experiment. The total set of stimuli was ap-
prox. balanced with regard to having been produced
by female and male speakers and stemmed in total
from 34 different speakers from the GRASS corpus.
All stimuli were cut so that they had enough context
to understand what was said and were approx. 2-3
phrases long. We only included audio free from back-
ground noise. The volume peak of all selected audio
stimuli was normalized using SLICER to −0.8dBFS
to ensure that the overall volume of all stimuli is sim-
ilar. A fade-in and a fade-out of 500 samples each
was set to avoid clicks. The resulting stimuli had an
average duration of 4.51s for the subset containing
‘aehm’ and 5.28s for those with ‘also’.

2.2. Perception experiment
We recruited 30 participants (13 female, 17 male, 0 di-
verse) who were on average 24.8 years old and were na-
tive speakers of German (29 Austrian German, 1 South
Tyrolean resident in Graz). None of the participants
were diagnosed with hearing loss. The experiment
was conducted individually in a sound-proof room
using a PsychoPy-based program [17], which assigned
participants with an ID, and guided them through all
steps, including a tutorial, a training phase, the main
experiment, and metadata collection. Participants
could ask questions during scheduled pauses, and the
experiment lasted approximately 20–30 minutes in
total.
In the main experiment, each participant listened in
total to 28 stimuli (10 ‘aehm’ + 10 ‘also’ + 4 stimuli
played twice (incl. 1 ‘aehm’, 1 ‘also’, 1 ‘fluent’, 1
‘disfluent’)), where for each stimulus they rated three
questions on a scale between 1 to 8: 1) How clearly
did the person pronounce the sentence? 2) How well
did you understand what the person said? and 3) How
fluently did the person speak? Participants listened
twice to a stimulus before rating.
The session began with a tutorial (introducing the UI
and extreme examples of fluent and disfluent speech),
followed by a training phase with four audio examples
to familiarize participants with the task. In the main
experiment (cf. Fig. 1), audio examples included both
filler-containing and fluent/disfluent speech, presented
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Figure 2: This Plot shows the selections in % per selection
option. The results of the different genders are included.

in randomized order. The experiment was split into
two halves of 14 examples each, with the first four
examples of the first half repeated in the second half
to test intra-participant consistency. By using session
numbers (1–6), we determined specific audio selections
to ensure a balanced stimuli presentation across partic-
ipants. After completing the experiment, participants
provided information on age, gender, hearing ability,
and place of residence. This metadata allowed to see
potential correlations between participant characteris-
tics and perception results (e.g., for strong outliers).

3. Results and Discussion
3.1. General observations on the ratings
Figure 2 shows the number of selections per selec-
tion option. In every single experiment four stimuli
get repeated and 20 stimuli are just occurring once
in the experiment. In this figure, both the repeated
files and the files which occur just once are included.
The lines of different colors show the results of the
different questions posed in the experiment. The blue
line describes the clarity ratings, the orange line de-
scribes the understandability ratings and the green
line describes the fluency ratings. The y-axis shows
the relative number of selections. So, if you sum up
the values of the ratings of a specific question posed
in the experiment (e.g. clarity ratings) it amounts
to 100%. The plot shows that the clarity and under-
standability ratings are in a similar range. There is
a peak at the selection option 6. The clarity ratings
are slightly lower than the understandability ratings,
indicating that the content of what was said was in
general well understood. There is a bigger difference
between the clarity and understandability ratings and
the fluency ratings. The fluency ratings have a peak
at selection option four and the curve for the fluency
ratings is shifted to the left. How fluency ratings cor-
relate concretely for each stimulus with the clarity
and understandability ratings is analyzed in section

3.2. What we also see from Figure 2 is that men gave
overall higher ratings for the stimuli than women, in
all three rating-categories.

3.2. Quantiative stastistical analysis

In order to investigate how perceived fluency relates
to the perceived clarity in pronunciation and under-
standability of the semantic meaning of the stimuli,
we fitted linear mixed-effects models in R using the
function lmer(). We created three different models
with the dependent variables being the ratings of clar-
ity, understandability and fluency. As fixed effects,
we included metadata outputs of the participants, the
gender of the speakers of the stimuli, the duration of
the stimuli, the speech type (‘also’ or ‘aehm’ stimulus)
and the ratings, which were not already used as depen-
dent variable. For example, when the fluency ratings
were used as dependent variable, the clarity ratings
and the understandability ratings were included as
fixed effects. Furthermore, we added all possible two-
way interaction terms. Higher-order interactions were
not included due to the limited number of tokens and
concerns about model complexity and interpretability.
As random intercept effects we included the partic-
ipant number and the speaker id (i.e., the speaker
of the stimulus). We then applied a best-fit model
selection procedure via manual backward stepwise re-
duction, using Akaike Information Criterion (AIC) as
the criterion for retaining independent variables and
interactions (e.g., [18], [19]). Random effects were
only kept if they significantly improved model fit, as
determined by ANOVA testing. In the remainder of
this paper, we report only the significant fixed effects
and interactions, where with highly significant we refer
to p-values < 0.001 (***), with significant to p-values
< 0.01 (**) and < 0.05 (*), and with marginally
significant to those between 0.05 − 0.1 (.).

3.2.1. RQ1: Differences between ‘also’ and ‘aehm’

Figure 3 shows a violin plot of the ratings for ‘also’
and ‘aehm’ separately. In this figure just the stim-
uli which occur once in the perception experiments
are included. On the x-axis the clarity ratings, the
understandability ratings and the fluency ratings can
be seen and on the y-axis the selection options are
listed. The orange region describes ‘also’ stimuli and
the blue region describes ‘aehm’ stimuli. The deflec-
tion from zero in the violin plot describes how often a
single selection option was chosen. So, for example,
if you look at the orange region (‘also’ stimuli) and
at the understandability ratings you can see that the
selection option six was chosen the most. The three
subplots show a tendency that the ‘aehm’ stimuli got
better ratings than the ‘also’ stimuli.
To test whether these tendencies are also statistically
significant, we fitted three linear mixed-effects regres-
sion models with fluency rating, clarity rating and
understandability rating as the three dependent vari-
ables, all of the following form:
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Figure 3: Violin plots showing the ratings for ‘also’ and
‘aehm’ stimuli separately (‘also’ = orange, ‘aehm’ = blue).
The stars above the brackets indicate the significance levels
resulting from the lmer models (cf. Section 3.2.1).

fluency rating ˜ (gender speaker +
gender participant)ˆ2 + speech type +
duration file + (1 | id speaker) + (1 |
participant),

where speech type is a binary variable with the two values
‘aehm’ and ‘also’. We find that fluency rating is only
marginally significantly lower for ‘also’ than for ‘aehm’
(est = −0.23, t = −1.90, p = 0.06), the duration of the
stimulus, however, resulted to be highly significant (est =
−0.18, t = −4.66, p < 0.001). These results indicate that
perceived fluency is strongly correlating with the duration
of the stimulus but not with the particle type itself.
In the model with clarity rating as dependent variable
there was only one significant effect - speech type: Stimuli
containing ‘also’ were highly significanly lower rated in
clarity than stimuli containing ‘aehm’ (est = −0.59, t =
−4.11, p < 0.001). The same picture was observed for
the model with understandability rating as dependent
variable. Only one factor was significant – speech type
(est = −0.45, t = −3.20, p < 0.01). These results indicate
that whereas perceived fluency tends to be only marginally
effected by the particle type, stimuli containing ‘aehm’ are
significantly higher rated in clarity and understandability
than stimuli containing ‘also’.
3.2.2. RQ2: Effects of clarity and understandability on

perceived fluency
In order to analyze which factors affected the perceived flu-
ency, we fitted a linear mixed-effects model predicting the
fluency ratings. After backward stepwise model selection,
the final linear mixed-effects model included:

fluency rating ˜ (gender speaker +
gender participant)ˆ2 + (understandability rating
+ clarity rating)ˆ2 + duration file + (1 |
id speaker) + (1 | participant)

Table 1 shows the full model output. It can be seen that
the duration of the stimulus highly significantly affects the

fluency rating: stimuli tend to be perceived more fluent
in shorter audio files. Next, the interaction term between
the gender of the speaker (of the stimulus) and the gender
of the participant is marginally significant, whereas their
individual fixed effects were not significant. Looking into
the data, we see that ratings for female speakers rated
by female listening participants were higher than other
gender groupings of speaker and listening participant.
Finally, also the interaction term between the understand-
ability rating and the clarity rating is highly significant.
To better understand this interaction term, we plotted the
understandability rating and the clarity rating in relation
to the fluency rating (cf. 4). The figure shows that for
clarity rating = 1 the fluency rating stays relatively con-
stant, independent of how well the understandability of
the stimulus was. With increasing clarity of the utterance,
also the understandability affects the perceived fluency
more. Also interesting, even when perceived pronunciation
of stimuli was very clear (clarity rating = 8), they also
contained disfluent and badly understandable content.

4. Conclusion
The analysis of this perception experiment with 30 par-
ticipants provides insights into the relationship between
perceived clarity, understandability, and fluency of casual,
conversational speech. Regarding RQ1, the results show
that there is a perceptual difference when the filler word
‘aehm’ or the particle ‘also’ occurs in disfluent stimuli.
The ratings show a tendency for speech stimuli containing
‘aehm’ to receive significantly higher evaluations in terms
of clarity and understandability than stimuli containing
‘also’, for perceived fluency the effect was only marginally
significant and also the descriptive statistics via violin
plots show that when it comes to perceived fluency, the
stimuli containing ‘aehm’ and ‘also’ show similar patterns.
Interestingly, and in line with intuition, the duration of the
stimuli was only a significant factor for perceived fluency,
but not for perceived clarity and understandability.
Previous research has shown that filled pauses such as um
and uh are not merely errors but can function as commu-
nicative signals that support speech processing and help
listeners anticipate upcoming information. For example,
[4] showed in a corpus study that speakers systematically
use uh and um to signal upcoming delays in speech pro-
duction, with uh typically preceding shorter delays and
um preceding longer delays. This corpus-based evidence
suggests that filled pauses function as conventionalized
signals in spoken interaction. The relatively positive eval-
uation of stimuli containing ‘aehm’ in terms of clarity and
understandability the present perception experiment is
compatible with this interpretation, as listeners may treat
such fillers as expected signals of speech planning rather
than as disruptive elements.
Based on perception experiments, [20] demonstrated that
hearing a filled pause such as uh can facilitate listeners’
recognition of upcoming words, indicating that listeners
use these markers to adjust their expectations during real-
time speech processing. Another aspect to consider in the
present study is that the item “also” differs from “aehm”
in that it can function both as a lexical item with proposi-
tional meaning and as a discourse marker in spontaneous
speech. Research on discourse markers with lexical origins,
such as you know or I mean, shows that listeners may
interpret them differently from purely non-lexical filled
pauses [21]. This may influence how listeners evaluate
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Table 1: This table shows the model estimates of the model with fluency rating as dependent variable.
Est. Std. Error df t value P r(> |t|) Signif.

(Intercept) 4.03 0.54 540.66 7.43 <0.001 ***
gender speakerweiblich 0.17 0.18 46.60 0.97 0.34

gender participantweiblich -0.21 0.26 35.14 -0.81 0.42
understandability rating -0.03 0.09 568.79 -0.33 0.74

clarity rating -0.16 0.10 564.85 -1.68 0.09 .
duration file -0.17 0.03 539.07 -5.10 <0.001 ***

gender speakerweiblich:gender participantweiblich 0.35 0.18 536.87 1.93 0.05 .
understandability rating:clarity rating 0.06 0.02 569.51 3.91 <0.001 ***

Figure 4: This figure shows the effect plot of the fluency rating as a function of the interaction between understandabil-
ity rating and clarity rating.

such items in perception tasks, and that its’ occurrence
may appear less expected in the given speech context than
a purely hesitation-based filler such as “aehm”.
With respect to RQ2, we observed that the ratings for
perceived fluency are significantly affected by the ratings
for the semantic understandability of the utterance and the
clarity of pronunciation, and that this effect is indepen-
dent of whether stimuli contained ‘aehm’ or ‘also’: fluency
ratings are stable at low clarity levels regardless of un-
derstandability, but as clarity increases, understandability
has a stronger positive correlation with fluency, with some
highly clear utterances still being perceived as disfluent
and poorly understandable. Previous research has shown
that speech disfluencies can influence both comprehension
and the processing of spoken language. For instance, [22]
conducted experimental studies showing that the presence
of hesitations such as uh or er can guide the listeners’
expectations during sentence processing and may even
facilitate comprehension by signaling upcoming difficulty
in speech production. This is in line with observations
that listeners are able to compensate for disfluencies in
spontaneous speech and incorporate them into their inter-
pretation of the speaker’s message [23].
Our findings do not only increase our knowledge about
human speech processing, but may also inform speech
processing models: for instance, tools that automatically

detect or modify utterances to improve comprehensibility,
that edit conversational recordings or speech-to-text sys-
tems. They may benefit from considering that different
types of filler words are perceived differently depending
on their context.
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