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Abstract: This paper compares the distribution of silent and filled pauses in first
(L1) and second language (L2) speech. The occurrence of pauses of 52 L2 and
18 L1 Dutch speakers was evaluated with respect to utterance boundaries and
word frequency. We found that L2 speakers paused more often than L1 speakers
within utterances; but not between utterances. Similarly, only within utterances,
L2 pauses were longer than L1 pauses. Regarding word frequency, both L1 and
L2 speakers are more likely to pause before lower frequency words as compared
to higher frequency words. These findings imply that L1 and L2 speakers’
production processes may be similar in that (1) pauses at utterance boundaries
are used for conceptual planning mostly and (2) lexical retrieval difficulties are
comparable for L1 and L2 speakers. These findings furthermore imply that when
using fluency for L2 testing, pause locations must be taken into account.

Keywords: pause distribution, fluency, speech production, second language
speaking

1 Introduction

Being fluent in an L2 is defined as being able to smoothly and effortlessly translate
intended messages to speech (e. g., Schmidt 1992) and, hence, fluent speech is
defined as speech without (unnatural) hesitations. Fluency, together with com-
plexity (with respect to syntax and lexis) and accuracy in L2 speech (with respect
to morpho-syntax, lexis, and pronunciation), is one of the three perceptual
dimensions of speech that develop as L2 learners’ proficiency progresses
(Housen and Kuiken 2009). It is therefore no wonder that fluency in speech is
used as a diagnostic in second language (L2) assessment. Indeed, human judge-
ments on overall L2 proficiency are related to aspects of fluency (e. g., Iwashita
et al. 2008). Additionally, for most speakers, their L2 speech is less fluent than
their L1 speech and L2 speakers progress in certain aspects of fluency over time
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(Derwing et al. 2009; Towell et al. 1996). Aspects of fluency are indicative of
proficiency and can be discriminatory between L1 and L2 speech. So could one
simply count the number of disfluencies such as silent and filled pauses to
distinguish between L1 and L2 speech or to measure a fluency aspect of L2
proficiency? The answer is no, because between L1 speakers there are also
differences in levels of fluency (Bortfeld et al. 2001) and between L2 speakers
matched on overall L2 proficiency, large differences with respect to measures of
fluency likewise exist.

Davies (2003) suggested that it might not be the amount of disfluencies, but
rather their distribution, that will be indicative of L2 proficiency. Davies (2003)
refers to Pawley and Syder (1983), who suggest that native speakers produce
speech “one clause at a time”. Because native speakers can produce multi-word
chunks, they direct attention to planning the upcoming message, without hav-
ing to pay attention to the linguistic formulation of the current message. This
will result in pauses that occur at clause boundaries mostly. L2 speakers,
however, may not (yet) have a large repository of pre-fabricated chunks and
therefore pauses may also occur clause-medially.

To investigate how L2 speakers’ pause distribution is different from L1 speak-
ers’ pause distribution, one first needs to consider the distribution of pauses for L1
speakers. The current study will investigate two aspects that have been shown to
influence pause occurrence in L1 speech, and extend it to L2 speech: (1) pause
occurrence between and within utterances, and (2) pause occurrence before low
and high frequency words. In L1 speech, pauses have been found to be more likely
to occur before (major) constituents, at syntactic boundaries (Swerts 1998), pre-
sumably reflecting pauses in which speakers plan what to say. Within clauses,
pauses are more likely to occur before open-class words (Maclay and Osgood
1959), that are low in predictability (Goldman-Eisler 1958) and (therefore) pauses
are more likely to occur before low-frequency words (Hartsuiker and Notebaert
2010; Kircher et al. 2004).

Previous research (e. g., Riazantseva 2001; Skehan and Foster 2007) has
already investigated the potential difference between L1 and L2 pause distribu-
tion between versus within ASU’s (Analysis of Speech Units, Foster et al. 2000)
and (major) constituents, and investigated how L2 proficiency moderates pause
distributions. As such, this study will partly be a replication study. However, as
argued below, the present study adopts better-suited analyses to investigate
these questions. The factor “word frequency” has (to my knowledge) not been
investigated in L2 speech before.

Additionally, the current study will investigate potential differences in
pause durations between L1 and L2 speech, taking pause placement into
account. Riazantseva (2001) also investigated differences in pause duration
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between L1 and L2 speech and between speakers with different levels of profi-
ciency. She found that higher proficient speakers paused, on average, longer
than lower proficient speakers. Other studies, however, have suggested that
pause duration is not related to proficiency (De Jong et al. 2013; De Jong et al.
2015; Towell et al. 1996). However, with the exception of De Jong et al. (2015),
these studies did not take pause placement into account. The current study will
therefore test whether pause duration is dependent on pause placement
(between versus within ASU’s) for L1 and L2 speakers.

1.1 Previous studies investigating the distribution of pauses

From previous research one can conclude that indeed, L2 speakers pause more
often within ASU’s (Skehan and Foster 2007), clauses (Tavakoli 2011) or constitu-
ents (Riazantseva 2001) than L1 speakers do. However, the measures and analyses
that were used in these studies make firm conclusions difficult. Riazantseva (2001)
used percentage of pauses within constituents and compared this measure for the
same speakers in their L1 (Russian) and L2 (English). It is likely, however, that the
speakers produced more complex and longer constituents in their L1 compared to
their L2. If this is indeed the case, there were more opportunities to pause in the
longer constituents (L1) than in the shorter constituents (L2). The found difference
in percentage of pauses within constituents between L1 and L2 might therefore
have been underestimated. Rianzantseva (2001) did not find a difference between
the two L2 proficiency levels in her sample (higher and intermediate). Because it
may very well have been the case that the higher proficient L2 speakers produced
longer constituents, comparing the percentage of pauses within constituents
between these groups may not have been valid.

The studies by Tavakoli (2011) and Skehan and Foster (2007) have the same
issue with the measures used to compare the distribution of pauses between L1
and L2 speakers. Skehan and Foster (2007) report a ratio of number of pauses
within ASU’s to number of pauses between ASU’s. Again, when longer ASU’s are
produced, there are more opportunities to pause within them than when lear-
ners produce only short ASU’s. In addition, they report the mean number of
pauses either within or between ASU’s for the speaking performances. From
these measures, it is found that L1 speakers pause more at the boundaries than
L2 speakers do. However, if L1 speakers in total produce more speech and more
ASU’s, comparing the number of pauses for L1 and L2 speakers at this position is
not a valid comparison.

Finally, Tavakoli (2011) counted the mean number of pauses either within or
between clauses produced by L1 speakers and compared these to the mean
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number of pauses for a group of L2 speakers. She also reported that L2 speakers
pause more often within clauses than L1 speakers do. However, as explained
before, when clauses are longer, which is likely the case for the L1 speakers,
there is more opportunity to pause within them. In the current study, we will
therefore employ logistic regression analyses, where each word boundary is
considered as potential pause position. With such analyses, length of ASU’s or
number of ASU’s in the sample are no longer confounding factors.

1.2 Research questions

The previous discussion leads to the following four research questions:
RQ1: Do L1 and L2 speakers differ in pause distribution with respect to within/

between ASU’s?
RQ2: Do L1 and L2 speakers differ in pause distribution with respect to word

frequency?
RQ3: What is the relation between pause placement (between/within ASU’s) and

pause duration for L1 and L2 speakers?
RQ4: Does L2 proficiency moderate the pause occurrence and pause duration

patterns of L2 speakers?

2 Method

The current study used the same L2 data as reported on in De Jong et al. (2015),
but now adding transcripts and measures from L1 speakers performing the same
speaking tasks.

2.1 Participants

Twenty-nine native speakers of English, 25 native speakers of Turkish, and 18 native
speakers of Dutch were paid to take part in our experiment, with signed informed
consent. This research was part of a larger project with, for some participants, more
tasks than are reported on here (see De Jong et al. 2012, 2013, and 2015). Depending
on how many tasks the participants completed, they were paid between 30 and 50
euros. The Turkish (8 male, 17 female; mean age= 32, range= 23–48) and English
participants in the current study (11 male, 18 female; mean age= 31, range= 23–43)
had come to the Netherlands between the ages of 18 and 40 (English range= 22–40,
Turkish range= 18–35). Most of these participants had lived in the Netherlands for
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fewer than 10 years (English mean= 4.5 years, range= 1 month to 21 years; Turkish
mean= 7 years, range= 9 months to 20 years). All L2 participants were at an
intermediate to advanced level of Dutch as an L2 and the majority was taking
intermediate or advanced level Dutch courses to prepare for enrollment at the
University of Amsterdam. Most of the 18 native speakers (7 male, 11 female); mean
age= 26, range= 19 – 45) were students at the same university.

2.2 Materials: speaking tasks

Speech was elicited by using eight speaking tasks as described in De Jong et al.
(2012). The speaking tasks differed in difficulty, formality, and discourse mode.
Instructions for each task contained specific information about the speaking task
itself, which was provided by one or several visual-verbal cues on a computer
screen. No additional knowledge about the topic beyond the information pro-
vided in the tasks was needed to successfully complete each speaking task.
Information about the purpose and audience of the task was also provided.

2.3 Materials: vocabulary test

As a proxy for overall L2 proficiency, to be assessed separately from the speaking
performances, we chose to use a productive vocabulary task. Vocabulary knowl-
edge has been shown to be a good predictor of overall L2 proficiency (Beglar and
Hunt 1999; Zareva et al. 2005). Moreover, the vocabulary test currently used has
been shown to be a strong predictor of overall speaking proficiency. In De Jong et al.
(2012), using structural equation modeling, the vocabulary knowledge score
showed a strong relation to ratings of overall speaking proficiency (r=0.79).

The paper-and-pencil task (with instructions in the L2, Dutch) elicited knowl-
edge of 90 words, and of 26 multi-word units. The total score for each participant
was calculated as the total number of correct responses. The scoring procedure
was lenient towards spelling mistakes and errors in inflectional variants. This
vocabulary test was piloted and improved before first used in De Jong et al. (2012).
In their original sample of 181 L2 learners of Dutch, Cronbach’s alpha for this test
was high (α=0.98), indicating good reliability.

2.4 Procedure

Participants completed the eight tasks in an office with a native Dutch-speaking
experimenter present. The tasks were presented on a computer screen and the
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participants’ speech was recorded. Participants navigated the experiment and
instructions themselves. Each task consisted of screens containing information
about the task in Dutch, including pictures. For each task, participants had
30 seconds of preparation time and 120 seconds of speaking time, which was
shown by a status bar at the bottom of the screen. Participants could press a
“finished” button if they finished the task before the 120 seconds had gone by.

The average time used for completing all eight tasks was around 25 minutes.
The vocabulary task was done in a separate session and took between twenty
minutes and an hour.

2.5 Data analyses

All speech recordings (72 participants, eight tasks; totaling roughly 15 hours of
speaking data) were transcribed and annotated by three native speakers of Dutch.
They followed precise guidelines to annotate as similarly as possible. For two
(English) participants, more than half of the performances were not recorded well
(interference with the computer caused a strong hum). Therefore, these two
participants were discarded from further analyses. In addition, eight recordings
(from 6 participants) were not recorded with sufficient quality to make precise
transcriptions. These recordings were also discarded. From 70 participants we thus
obtained speech performances from at least six, but for most participants eight
tasks. The transcriptions were made in CLAN (MacWhinney 2000). Besides ortho-
graphic transcriptions, information relevant for measuring pauses was inserted.
Silent pauses were detected by careful listening and by using the waveform (as
shown in CLAN). The transcribers added silent pause boundaries in the CLAN-
waveform manually. The silent pauses were subsequently measured in millise-
conds automatically (using the boundaries). The lower silent pause threshold was
set at 250ms, to exclude short so-called micropauses (Riggenbach 1991), which are
irrelevant for measures of L2 fluency (De Jong and Bosker 2013).

The transcriptions were also split up into so-called analysis of speech units
(ASU). Foster et al. (2000) have shown that using the ASU is the optimal way
of dividing transcribed data into analyzable units. As defined by Foster et al.
(2000: 365), an ASU is “a single speaker’s utterance consisting of an independent
clause, or a subclausal unit, together with any subordinate clause(s) associated
with either.” In the current analyses, we will use such ASU’s (the actual speech
units) to mark major boundaries in speech. Silent pauses were categorized as
being either between or within ASU. Furthermore, the transcripts were annotated
with nonlexical filled pauses (such as “uh,” “uhm,” “er,” “mm”). Finally, for
nouns, CELEX word frequency was added (Baayen et al. 1995).
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3 Results

In total, from 70 participants, 84599 words were transcribed, 1209 on average per
participant (SD 369) with a range from 380 to 2013. Below, we report on a number of
analyses.We ran generalized linearmixed effect models as implemented in the lme4
library (Bates et al. 2012) in R to predict either silent or filled pause occurrence
separately. With such analyses, we were able to consider each word transition as a
data point while accounting for variance between speakers and variance between
words. Taking this variance into account is important, as for both speakers and
words we have repeated measures. Each word transition can be considered a data
point because between twowords either a pause occurred, or did not occur. For both
silent and filled pauses, we first ran models to test for differences with respect to
ASU-position (between orwithin ASU). Taking only the transitions within ASU’s into
account, for all transitions to nouns, a potential effect ofWord Frequencywas tested.
To test interactions with Proficiency (measured with Vocabulary knowledge) and
MotherTongue (English/Turkish), analyses were run on the subset of L2 speakers.

Finally, we ran linear mixed models to predict silent pause duration. Again, we
ranmodels investigating the relation between pause placement and pause duration
with all participants to test interactions with L1/L2 and separate models on the
subset of L2 speakers, to test interactions with Proficiency and MotherTongue. No
analyses to test for the effect of word frequency on pause duration for the subset of
nouns was viable, as this restriction led to a too small dataset.

3.1 Predicting pause occurrence: between or within ASU’s

Table 1 shows the counts of silent and filled pauses either between or within
ASU’s for both L1 and L2 speech. The percentages are based on the total number

Table 1: Number of silent and filled pauses (percentages*) for L1 and L2 speakers.

Nr of silent pauses (% of total) Nr of filled pauses (% of total)

L L L L

Between ASU    

(.%) (.%) (.%) (.%)
Within ASU    

(.%) (.%) (.%) (.%)

Note: *Percentages based on total number of ASU’s for L1 and L2 (1797 and 5115) and total
within ASU-words for L1 and L2 (20660 and 50115).
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of ASU’s for L1 and L2 speakers (1797 and 5115, respectively) and on the total
number of words (minus all the initial words of ASU’s) produced for L1 and
L2 speakers (20660 and 50115, respectively). From these numbers, we can
already see that L1 speakers, on average, had longer ASU’s than L2 speakers
(13.5 and 11.8 words per ASU, respectively; χ2 (1) = 26.12, p < 0.001).

To test for differences between L1 and L2 speech with respect to pause
occurrence, we first ran generalized linear mixed models predicting silent
pause occurrence for each word with participant (N = 70) and word (N = 4110)
as crossed random effects, using the Laplace approximation. Both random
effects were highly significant, as shown by likelihood ratio tests (Pinheiro
and Bates 2000). We then proceeded with adding fixed effects; again using
likelihood ratio tests to test whether adding these fixed effects significantly
improved the model. We added Task (tasks 1 – 8), Position (within or between
ASU), and NativeSpeaker (L1 or L2) as fixed effects. Task as effect was not to
answer a research question, but was added to get more precise estimations of
the remaining effects (the effects of the tasks are therefore mentioned in the
tables presenting the models, but will not be commented on). Finally, to test
whether a possible effect for Position was similar across L1 and L2 speakers, we
added the interaction between Position and NativeSpeaker. The first three col-
umns of Table 2 show the resulting model. This model took L2 speaker in task 1

Table 2: Results of generalized linear mixed models predicting silent pause occurrence and
filled pause occurrence for L1 and L2 speakers’ word transitions.

Predicting silent pause occurrence Predicting filled pause occurrence

Estimates (SE) z-values p-values Estimates (SE) z-values p-values

Fixed effects
(Intercept) . . <. –. –. <.

(.) (.)
Nativespeaker –. -. . –. –. .

(.) (.)
ASU within –. –. <. –. –. <.

(.) (.)
Nativespeaker

with ASU
within

–. –. <. –. –. <.
(.) (.)

Task . . . . . .
(.) (.)

Task –. –. . –. –. <.
(.) (.)

(continued )
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with position between ASU’s as its intercept, and all effects should be inter-
preted relative to this intercept. Between ASU, there was no effect for
NativeSpeaker. There was an effect of Position: for each word transition, there
were lower probabilities of pauses to occur when the word would be within
ASU’s as compared to between ASU’s. Crucially, there was also a significant
interaction between NativeSpeaker and Position showing that the effect of
Position (fewer pauses within than between ASU’s) is stronger for L1 speech
than for L2 speech.

For filled pauses, we ran the same model, but now predicting filled pause
occurrence. The results of this model are shown in the last three columns of
Table 2. The results were very similar to the model for silent pauses: no
significant effect for NativeSpeaker between ASU’s, a significant effect of
Position (lower chance of pauses within ASU’s), and a significant interaction:
the effect of Position was again stronger for L1 speech as compared to L2 speech.

We then tested, for the subset L2 speakers, whether there was an effect of
Proficiency (estimated by the vocabulary size measure) and MotherTongue
(Turkish or English). This model predicted silent pause occurrence for each
word with L2 participant (N = 52) and word (N = 3350) as crossed random effects,
using the Laplace approximation. The first three columns of Table 3 show the
result of this model, which took English speakers’ pausing behavior between
ASU’s in task 1 as intercept. Relative to this intercept, there was no overall effect
of MotherTongue. There was an effect of Proficiency (higher Proficiency resulted
in a lower probability of pausing between ASU’s) and an effect of Position

Table 2: (continued )

Predicting silent pause occurrence Predicting filled pause occurrence

Estimates (SE) z-values p-values Estimates (SE) z-values p-values

Task . . . –. –. .
(.) (.)

Task . . <. –. –. .
(.) (.)

Task . . <. . . <.
(.) (.)

Task –. –. <. –. –. .
(.) (.)

Task –. –. . –. –. .
(.) (.)

Random effects
Words . .
Speakers . .
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(within ASU’s there was a lower probability of a silent pause than between
ASU’s). The interaction between Proficiency and Position was also significant:
for participants with a higher Proficiency, there was a stronger effect of Position
(higher probability of pausing within ASU’s as compared to between ASU’s).
There was no interaction between MotherTongue and Proficiency, indicating
that Turkish and English native speakers do not show differential pause prob-
abilities in their L2 (Dutch).

Table 3: Results of generalized linear mixed models predicting silent pause occurrence and
filled pause occurrence for L2 speakers’ word transitions.

Predicting silent pause occurrence Predicting filled pause occurrence

Estimates (SE) z-values p-values Estimates (SE) z-values p-values

Fixed effects
(Intercept) . . <. –. –. <.

(.) (.)
Proficiency –. –. . –. –. .

(.) (.)
LTurkish . . . . . .

(.) (.)
ASU within –. –. <. –. –. <.

(.) (.)
Proficiency with

ASU within
–. –. <. . . .
(.) (.)

LTurkish with
ASU within

–. –. . . . .
(.) (.)

Task . . . . . .
(.) (.)

Task –. –. . –. –. <.
(.) (.)

Task . . . –. –. .
(.) (.)

Task . . <. –. –. .
(.) (.)

Task . . <. . . <.
(.) (.)

Task –. –. . –. –. .
(.) (.)

Task –. –. . . . .
(.) (.)

Random effects
Words . .
Speakers . .
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For filled pauses, we tested the same model, but now had filled pause
occurrence as the dependent variable. This model is shown in the last three
columns of Table 3. Similar to the model for silent pauses, there was no
significant effect for Mothertongue. The significant interaction between
Mothertongue and Position showed, however, that within ASU’s, the Turkish
speakers used more filled pauses than the English speakers. There was again
an effect of Proficiency: higher proficiency was associated with fewer filled
pauses. Because there was no interaction between Position and Proficiency, we
can conclude that this effect of Proficiency was similar between and within
ASU’s.

3.2 Predicting pauses: word frequency

For this analysis, we decided to focus on content words and restrict the analysis
to nouns only. We excluded adjectives and verbs as it is unclear which fre-
quency measure would actually be relevant due to the different inflectional
variants of the adjectival and verb forms. In our corpus of speech, 14431 words
were classified as nouns (within ASU’s), 10644 tokens by L2 speakers, and
3787 tokens by L1 speakers. The range, median, and mean CELEX noun fre-
quency was slightly lower for L1 compared to L2 speakers when calculated over
all tokens (L1: range 0 – 55630, median: 2518, mean: 8098; L2: range 0 – 55630,
median: 3112, mean: 8536). Comparing the mean frequencies for L1 and L2 in a
linear mixed model with NativeSpeaker as a predictor variable (and participant
as random effect) indeed showed a significant difference between the frequen-
cies of the nouns used by the two groups (p =0.038).

Similarly as for the analysis on all word transitions, for the 14431 transi-
tions to nouns both participant (N = 70) and word (i. e., nominal word, N = 1221)
were highly significant random factors, both in the model predicting silent
pauses (first three columns of Table 4) as for the model predicting filled pauses
(last three columns of Table 4. Likewise for both models, the effect of
NativeSpeaker was significant: before nouns L1 speakers are less likely to
pause than L2 speakers. Also the factor Word Frequency proved to significantly
improve both models; transitions to high-frequent nouns are less likely to
contain a pause than transitions to low-frequent nouns. The interactions
between NativeSpeaker and Word Frequency, however, were not significant.

To see whether Mothertongue and Proficiency were significant predictors
for pauses occurring before nouns, we also ran generalized linear mixed
models on the subset of L2 speaker data of all nouns (N = 10644). Again,
Participant (N = 52) and Word (nominal word; N = 988) were the crossed
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random effects. For silent pauses (see columns 1 – 3 of Table 5), the effects of
Mothertongue, Proficiency, and Noun Frequency were significant: Turkish
speakers produced more silent pauses before nouns than English speakers
did; higher proficient speakers produced fewer silent pauses than lower
proficient speakers; and there was a higher probability of silent pauses before
lower-frequency words. There were no significant interactions. In the model
predicting filled pauses, the results showed that the effect of Proficiency was
not significant. Turkish speakers were more likely to use a filled pause than
English speakers. Like in the model for silent pauses, there were no signifi-
cant interactions.

Table 4: Results of generalized linear mixed models predicting silent pause occurrence and
filled pause occurrence for L1 and L2 speakers’ transitions to nouns.

Predicting silent pause occurrence Predicting filled pause occurrence

Estimates
(SE)

z-values p-values Estimates
(SE)

z-values p-values

Fixed effects
(Intercept) –. –. <. –. –. <.

(.) (.)
Nativespeaker –. –. <. –. –. .

(.) (.)
Noun frequency –. –. <. –. –. <.

(.) (.)
Nativespeaker with

Noun frequency
–. –. . . . .
(.) (.)

Task –. –. . –. –. .
(.) (.)

Task –. –. . –. –. .
(.) (.)

Task –. –. . –. –. .
(.) (.)

Task –. –. . . . .
(.) (.)

Task . . . . . .
(.) (.)

Task –. –. . –. –. .
(.) (.)

Task –. –. . –. –. .
(.) (.)

Random effects
Words . .
Speakers . .
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3.3. Predicting silent pause duration: between or within ASU’s

To further investigate differences in fluency between L1 and L2 speakers, we also
analysed silent pause duration, taking into account pause location. Table 6
shows the means and standard deviations of all silent pause durations (of all
silent pauses >250ms and < 3,000ms) between and within ASU’s for L1 and
L2 speech separately.

Table 5: Results of generalized linear mixed models predicting silent pause occurrence and
filled pause occurrence for L2 speakers’ transitions to nouns.

Predicting silent pause occurrence Predicting filled pause occurrence

Estimates (SE) z-values p-values Estimates (SE) z-values p-values

Fixed effects
(Intercept) –. –. <. –. –. <.

(.) (.)
Proficiency –. –. . –. –. .

(.) (.)
LTurkish . . . . . .

(.) (.)
Noun frequency –. –. <. –. –. <.

(.) (.)
Proficiency with

Noun frequency
. . . –. –. .
(.) (.)

L Turkish with
Noun frequency

–. –. . –. –. .
(.) (.)

Task –. –. . –. –. .
(.) (.)

Task –. –. . –. –. .
(.) (.)

Task –. –. . –. –. .
(.) (.)

Task –. –. . . . .
(.) (.)

Task . . . . . .
(.) (.)

Task –. –. . –. –. .
(.) (.)

Task –. –. . –. –. .
(.) (.)

Random effects
Words . .
Speakers . .
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In the analyses predicting silent pause duration, we used linear mixed models.
We had Participant and Word as crossed random effects, as in the analyses
predicting pause occurrence. We first investigated whether (log) pause duration
in our dataset was dependent on Position (within or between ASU) and
NativeSpeaker. There were 14070 silent pauses in the dataset. Both random
effects Participant (N = 70) and Word (N = 1484) were significant. In addition,
the fixed effect Task proved to be a significant factor. Table 7 shows the results
of this model. The number of degrees of freedom required for statistical sig-
nificance testing of the t values was calculated as J–m–1 (Hox 2010), where J is

Table 6: Means and standard deviations of silent pauses for
L1 and L2 speech in milliseconds.

Mean duration of silent
pauses (SD)

L L

Between ASU (N = )  

() ()
Within ASU (N = )  

() ()

Table 7: Results of linear mixed model predicting (log) silent pause
duration for L1 and L2 speakers.

Predicting (log) silent pause duration

Estimates (SE) t-values p-values

Fixed effects
(Intercept) . . <.

(.)
Nativespeaker –. –. .

(.)
ASU within –. –. <.

(.)
Nativespeaker

with ASU within
–. –. .
(.)

Task –. –. .
(.)

Task –. –. .
(.)

Task –. –. <.
(.)

(continued )
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the most conservative number of a random effect (70 speakers) and m is the total
number of explanatory variables in the model (m= 13) resulting in 56 degrees of
freedom. The model took L2 speaker with position between ASU’s as its inter-
cept, and the effects should be interpreted relative to this intercept. Between
ASU’s, there was no effect for NativeSpeaker. There was an effect of Position:
within ASU’s pauses were shorter as compared to between ASU’s. Crucially,
there was also a significant interaction between NativeSpeaker and Position: the
effect of Position (shorter pauses within than between ASU’s) proved to be
stronger for L1 speech than for L2 speech.

We then tested, for the subset of L2 speakers, whether there was an effect of
Proficiency and Mothertongue. This model predicted silent pause duration for
each silent pause in this subset with participant (N = 52) and Word (N = 1332) as
crossed random effects and with df = 36 (Hox 2010). Table 8 shows the results of
this model, which had English speakers between ASU’s as intercept. Relative to
this intercept, there was no effect of Mothertongue or Proficiency, which means
that between ASU’s, Turkish and English speakers had comparable pause dura-
tions, no matter what their Proficiency was. The main effect for Position shows
that the pauses within ASU’s were significantly shorter than pauses between
ASU’s. Additionally, there were two significant interactions. First of all, the
effect of Position was modulated by Proficiency: the higher the Proficiency of
the L2 speakers, the shorter the pause durations within ASU’s tended to be.
Secondly, it turned out that within ASU’s, the Turkish speakers tended to have
shorter pause durations than the English speakers.

Table 7: (continued )

Predicting (log) silent pause duration

Estimates (SE) t-values p-values

Task –. –. .
(.)

Task –. –. .
(.)

Task –. –. <.
(.)

Task –. –. <.
(.)

Random effects
Words .
Speakers .
Residual .
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4. Discussion and conclusion

This paper examined how L1 and L2 speech differs in pause placement regarding
utterance boundaries and word frequency. Additionally, the paper investigated
whether L2 proficiency is a mediating factor in predicting pause distribution.
Finally, silent pause duration between and within utterances was investigated.

Table 8: Results of linear mixed model predicting (log) silent pause
duration for L2 speakers.

Predicting (log) silent pause duration

Estimates (SE) t-values p-values

Fixed effects
(Intercept) . . < .

(.)
Proficiency . . .

(.)
LTurkish . . .

(.)
ASU within –. –. < .

(.)
Proficiency with

ASU within
–. –. < .
(.)

LTurkish with
ASU within

–. –. .
(.)

Task –. –. .
(.)

Task –. –. .
(.)

Task –. –. .
(.)

Task –. –. .
(.)

Task –. –. .
(.)

Task –. –. .
(.)

Task –. –. < .
(.)

Random effects
Words .
Speakers .
Residual .
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Previous studies had already shown that L2 speakers tend to pause more
within constituents, clauses, and ASU’s as compared to L1 speakers (Riazantseva
2001; Skehan and Foster 2007; Tavakoli 2011). The measures and analyses used
in these studies, however, potentially underestimated such differences. The
current study therefore used logistic analyses, taking all word transitions as
potential pause locations to predict, for each potential pause location, whether a
pause actually occurred or not.

With respect to ASU’s, this study found that L2 speakers and L1 speakers do
not differ at ASU-boundaries: the likelihood of both silent and filled pauses is
not significantly different. However, within ASU’s, L2 speakers are more likely to
pause – either with a filled or with a silent pause – than L1 speakers are.
Whereas Riazantseva (2001) did not find any significant differences with respect
to pause distribution for low and high proficient speakers, the results of the
current study did show a mediating effect of (gradient) L2 proficiency: the
interaction (for silent pauses only) between proficiency and location with
respect to ASU showed that as learners were more proficient, they produced
fewer silent pauses within ASU’s.

The study also investigated whether pauses are more likely to occur before
low-frequency words in (semi-)spontaneous speech. Previous research has
shown that at least in constrained description tasks (in which participants had
to describe a path from picture to picture on a computer screen), L1 speakers are
more likely to pause before lower frequency nouns in comparison to higher
frequency nouns (Hartsuiker and Notebaert 2010; Kircher et al. 2004). The cur-
rent study showed that, in more spontaneous speech, both L1 and L2 speakers
are more likely to pause before lower frequency nouns than before higher
frequency nouns and that L2 proficiency did not modulate this effect. It is likely,
however, that the range of which words are considered to be “lower-frequent”
and therefore more likely to induce a pause, differs for the L1 and L2 speakers.
This option is in fact borne out by the data: it was found that the nouns used by
L2 speakers were, overall, higher in frequency than those by L1 speakers. The
relation between frequency of nouns and likelihood to pause may be the same
(or at least, in this corpus we were unable to prove that the relation was
different), but the relation seems to hold for a slightly different range of fre-
quencies: somewhat higher frequency nouns for L2 speakers and the lower
frequency nouns for L1 speakers

The current findings have implications for our understanding of speech
production processes in L1 and L2. Because both L1 and L2 speakers pause
before ASU’s with filled or silent pauses to the same extent, we may infer that
at these positions, speakers make their conceptual plan and this causes the
speakers to pause, no matter what language they speak. This conclusion is
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validated by the finding that between ASU’s, L1 and L2 speakers tend to pause
for similar durations. Before starting an ASU, a speaker plans his conceptual
message and only the beginning of the linguistic message, both in L1 and in L2.
It is within ASU’s that pausing behaviour differs for L1 and L2 speech. Within
ASU’s, L2 speakers more often run into trouble while formulating the linguistic
message than L1 speakers do and are therefore more likely to pause, for longer
durations than L1 speakers do. The pauses within ASU’s that L2 speakers use (in
excess of those that L1 speakers would use), we may hypothesize, are due to less
L2 knowledge and lower L2 skills. Again, this is corroborated by the moderating
effect we found for the proficiency of the L2 speakers: the higher the L2
proficiency, the less likely speakers were to pause within ASU’s and the shorter
the pauses within ASU’s tended to be.

This study also found an effect of word frequency on the likelihood to
pause: L1 speakers are more likely to pause before lower frequency nouns as
compared to higher frequency nouns. This may be explained by postulating that
speakers may have trouble while retrieving low frequency referents. The like-
lihood that speakers run into trouble when retrieving low frequency words is of
the same order of magnitude for L1 and L2 speakers, of different levels of
proficiency (as no interactions for the effect were found).

It should be noted that the current study is limited in that only intermedi-
ate to advanced learners of Dutch participated. It is unclear whether beginner
to intermediate learners may show differential effects. Additionally, with the
current sample of L1 Turkish and L1 English speaking in their L2 Dutch it is
difficult to draw conclusions on differential effects for different language
backgrounds. In some cases, we found an effect of language background.
Firstly, compared to English speakers, Turkish speakers tended to use more
filled pauses within utterances (and before nouns, also more silent pauses).
Secondly, Turkish speakers’ silent pauses within utterances tended to be
shorter. It is beyond the scope of this paper, however, to investigate such
potential differences further.

In spite of these limitations, we may conclude that L2 speakers pause more
often and for longer durations within utterances than L1 speakers do; at
utterance boundaries, the current study did not find any differences. This
finding is compatible with the claim that L1 speakers are able to speak ‘one
clause at a time’, but that L2 speakers may need to pause to formulate their
message mid-utterance. For the language testing practice, these findings have
implications in that (at least for intermediate to advanced learners) pauses
between utterances are not informative because they reflect conceptual plan-
ning. It is only the pauses that occur within utterances that are indicative of L2
proficiency and are therefore informative for distinguishing on the basis of
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aspects of fluency. This suggests that both human judgements and automatic
scores in language testing should take pause locations into account. As a
matter of fact, human judges will already partly do this even without having
been told to do so. For instance, Butcher (1981) showed that pauses at junc-
tures need to be longer in order to be perceived by at least 75% of the listeners
(> 220 ms) than pauses within utterances (> 80 ms).
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