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ABSTRACT
Disfluencies, such as uh and uhm, are known to help
the listener in speech comprehension. For instance,
disfluencies may elicit prediction of less accessible referents and may trigger listeners’ attention to
the following word. However, recent work suggests
differential processing of disfluencies in native and
non-native speech. The current study investigated
whether the beneficial effects of disfluencies on listeners’ attention are modulated by the (non-)native
identity of the speaker. Using the Change Detection
Paradigm, we investigated listeners’ recall accuracy
for words presented in disfluent and fluent contexts,
in native and non-native speech. We observed beneficial effects of both native and non-native disfluencies on listeners’ recall accuracy, suggesting that
native and non-native disfluencies trigger listeners’
attention in a similar fashion.
Keywords: disfluencies, attention, non-native
speech, Change Detection Paradigm.
1. INTRODUCTION
Disfluencies are “phenomena that interrupt the flow
of speech and do not add propositional content to an
utterance” [13], such as silent pauses, filled pauses
(e.g., uh and uhm), slow speech, corrections, and
repetitions. Despite their negative effects on listeners’ impressions of the speaker’s fluency level [5],
disfluencies may have beneficial effects on the cognitive processes involved in speech comprehension,
such as prediction and attention. For example, because disfluencies tend to occur before less accessible lexical items [19, 3, 18, 15], listeners may use
disfluencies to predict more complex content to follow [1].
However, recent work suggests that there are differences in the way native and non-native fluency
characteristics are processed (e.g., [7]). For instance, the beneficial effect of disfluencies on prediction may be attenuated when listening to a nonnative speaker. That is, where native disfluencies

may elicit prediction of low-frequency referents,
disfluencies in non-native speech do not [6]. This
attenuation has been argued to be due to variation
in the distribution of disfluencies in native and nonnative speech. Non-native speakers produce more
disfluencies than native speakers and with a more irregular distribution [12, 22, 16]. As such, they are
worse predictors of the word to follow, attenuating
listeners’ predictive strategies.
Apart from prediction effects, disfluencies are
also known to trigger listeners’ attention to the following word [9] as evidenced by higher recall accuracy of words heard in a disfluent context compared to a fluent context [11, 8, 14]. However, it is
unknown whether the beneficial effects of disfluencies on listeners’ attention are also modulated when
listening to non-native speech. Using the Change
Detection Paradigm [8], the current study compared
how native and non-native disfluencies affect listeners’ retention of words that were heard either in a
fluent or a disfluent context (i.e., following a filled
pause).
Given the finding that disfluency effects on prediction are attenuated in non-native speech [6], one
may similarly hypothesize that effects of non-native
disfluencies on attention will also be attenuated.
Because native disfluencies introduce less accessible information, listeners may benefit from raising
their attention as a precautionary measure to ensure timely comprehension of the unexpected information. However, non-native disfluencies follow a
more irregular distribution, and, therefore, raised attention levels in response to non-native disfluencies
may not prove advantageous to the listener. Therefore, the attentional effects of non-native disfluencies may be different from native disfluencies (e.g.,
attenuated).
Alternatively, the effects of disfluencies on attention have also been interpreted in terms of automatic cognitive consequences of temporal delay.
The Temporal Delay Hypothesis [10] argues that
temporal delay – inherent to disfluency – facilitates
listeners’ comprehension of the following content
(e.g., better retention) by allowing more time to ori-

ent to the upcoming information. Following this hypothesis, native and non-native disfluencies would
have similar effects on listeners’ attention since they
both delay the onset of the following word. The current study was designed to compare these two hypotheses.
2. METHOD
2.1. Participants

A sample of 80 native Dutch participants with normal hearing took part with implicit informed consent in accordance with local and national guidelines (Mage =23.3, SDage =5.8, 11M/69F). Participants were randomly assigned to the native or nonnative speaker condition.

[4]). If removing the disfluency led to an unnatural
result, we instead inserted a disfluency into a fluent
sentence, which was required for three native passages. Using this splicing method, fluent and disfluent versions of story passages were acoustically
identical except for a filled pause appearing before a
particular target word.
2.3. Procedure

In our Change Detection Paradigm (schematically
represented in Figure 1, adopted from [8]), participants listened to the fluent and disfluent passages,
containing a particular target word, and then saw a
written transcript of the passage. Their task was to
indicate whether the transcript matched the spoken
passage or not. The passages appeared in three
conditions:

2.2. Materials

A native speaker of Dutch was recorded (male,
age=25) producing disfluent versions of 36 experimental story passages. These story passages were
adopted from Collard [8] and consisted of three
sentences. The passages were fluent except for a
single filled pause (uh) preceding a target word.
The speaker was instructed to speak as clearly
as possible and to make the disfluencies sound
as natural as possible. A highly proficient nonnative speaker of Dutch (male, age=43, L1 Hebrew,
LoR=13 years), reporting adequate knowledge of
Dutch (self-reported CEFR level C1) and extensive
experience with using Dutch in daily life, listened to
the native recordings and subsequently imitated the
native speech. Thus, matching native and non-native
speech materials were obtained.
Fluent versions of the story passages were created
by excising the filled pause from the disfluent version (at positive-going zero-crossings, using Praat
Figure 1: Schematical representation of the
Change Detection Paradigm. Example of the
Close Change condition.

1. No Change condition:
the transcript is identical to the spoken passage.
(e.g., target word wound → wound)
2. Distant Change condition:
the transcript contains one substitution involving a semantically unrelated noun.
(e.g., wound → handkerchief )
3. Close Change condition:
the transcript contains one substitution involving a semantically related noun.
(e.g., wound → injury)
Target words from the three change conditions were
matched in the log-transformed frequency of occurrence per million words, obtained from SUBTLEXNL [17]. They were also matched in the number of
characters. Target words always appeared halfway
through the passage in a prepositional phrase that
was out of focus.
To avoid the participants becoming accustomed
to the co-occurrence of target words and disfluencies, 18 filler passages were included in the experiment which contained disfluencies without subsequent substitutions in other parts of the spoken passages. Trials were presented in pseudo-randomized
order using a Latin-square design, such that all participants listened to all conditions without repeating
passages. If the participant detected a substitution,
he/she was asked to report the word from the audio passage that had been replaced. Finally, global
accent ratings of both speakers were collected from
participants using scales ranging from 1 (no accent)
to 9 (very strong accent).

3. RESULTS
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The accent ratings revealed a clear distinction between native and non-native speech (MN =1.23,
MNN =8.08), indicating that participants clearly perceived a foreign accent in the non-native speech materials. For the comparison of recall accuracy for
native vs. non-native speech, trials in which participants noticed a substitution but failed to provide
the correct target word were coded as ‘incorrect’.
Overall recall accuracy is given in Figure 2 and was
analyzed using a Generalized Linear Mixed Model
(GLMM; [20]) as implemented in the lme4 library
[2] in R [21], with crossed random effects of Participants and Items. This GLMM included fixed effects
of Nativeness (intercept: native speech), Disfluency
(intercept: fluent speech), Change Condition (intercept: Close Change), and their interactions. This
model revealed (1) an effect of Disfluency, showing a beneficial effect of disfluency on recall accuracy (β = 0.86, z = 4.21, p < 0.001), (2) effects of
the different Change Conditions (No Change > Distant Change > Close Change), and (3) an interaction
between Disfluency and No Change (β = −1.81,
z = −2.94, p = 0.003), showing a smaller disfluency
effect in the No Change condition, most likely due
to a ceiling effect. However, no interactions were
found between the factor Nativeness and any other
predictor. The lack of interactions with the factor
Nativeness indicates similar recall accuracy across
native and non-native speech.

Figure 2: Mean recall accuracy in percentages.
Error bars enclose 1.96 x SE, 95% CIs.
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4. DISCUSSION
Results revealed that disfluencies have a beneficial
effect on participants’ recall accuracy. When our
participants were presented with a transcript of an
earlier spoken passage, they were more accurate in
detecting a change in this text when the target word
in the spoken passage had been preceded by a disfluency. This beneficial effect of disfluency was found
for both native and non-native disfluencies, suggesting that both native and non-native disfluencies induce heightened attention to the following content.
These findings are in line with the Temporal Delay Hypothesis [10] arguing that the delay inherent
to both native and non-native disfluencies allows listeners more time to orient to the upcoming information. However, one may consider an alternative explanation related to the perceived proficiency of our
non-native speaker. Since our speech materials consisted of a variety of story passages with high lexical
diversity and perfect grammatical accuracy, our nonnative speaker produced relatively proficient Dutch
speech. This may have indicated, to our listeners,

a relatively high L2 proficiency. This, in turn, may
have led listeners to treat non-native speech as similar to native speech. Future studies, manipulating
perceived proficiency, may investigate how different
(perceived) levels of L2 proficiency can affect the
way non-native disfluencies are processed.
Alternatively, the absence of modulation of the
disfluency effect for non-native speech may have
been a result of our particular speech materials. Because we wanted to match the native and non-native
speech as closely as possible, we used scripted
passages (adopted from [8]). Listeners may have
been aware that our speakers ‘acted out’ the story
passages, thus preventing them from interpreting
the non-native disfluencies as authentically different
from the native disfluencies. Future experiments,
involving spontaneous non-native speech materials
and matched native counterparts, may shed light on
the generalizability of the present findings.

Despite the fact that we cannot draw definitive
conclusions about how non-native disfluencies affect listeners’ perceptual mechanisms, our results,
nonetheless, emphasize the role of attention in an account of disfluency processing. Disfluencies trigger
listeners’ attention with consequences for the retention of words following the disfluency.
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