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This study explores the relationship between the prosodic features for time
delay, self-monitoring in speech production, and perceived dysfluency. In this
study, twenty native and non-native speakers of Chinese took a speech test. Each
speech was transcribed, prosodic features were assigned symbols, and the cod-
ing system traced self-monitoring. An additional twenty-eight native speakers
assessed the fluency of the speech samples, and then the researcher matched
assessment results with symbols and coding, and analyzed them. The results
indicate that uh/um and self-monitoring influence perceived dysfluency in most
cases while other prosodic features do not; that the filled pause in non-native
speech is a salient feature of perceived dysfluency; and how a dysfluency is per-
ceived. The study also finds the native speakers’ perception bias.
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Introduction

11 What is fluency?

Lennon (1990) distinguished the narrow sense of fluency from the broad sense.
The broad sense of fluency refers to a global oral proficiency including various
components, such as accuracy and appropriateness. The narrow sense of fluency

refers to only one component. However, fluency also indicates listeners” assessment
of how smooth and rapid the speech is (Isaacs & Trofimovich, 2011). “Fluency is
an ‘automatic procedural skill' (Schmidt, 1992) on the part of the speaker and
a perceptual phenomenon on the part of the listener” (Guillot, 1999) (Derwing,
Thomson, & Munro, 2006: 85). In terms of production, fluency is dependent on
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automaticity (Schmidt, 1992) which was first proposed as a part of speech plan-
ning by Levelt (1989). According to Raupach (1980), grammatical encoding be-
comes automatic gradually with the development of fluency, since “activities of
planning and uttering can be executed nearly simultaneously by the speaker of the
language” (Rehbein, 1987: 104). In terms of perception, fluency is a listener’s im-
pression of psycholinguistic processing (Lennon, 1990). Therefore, fluency reflects
a speaker’s speech plan, yet from the point of view of a listener’s decoding.

In the current study, the working definition of fluency follows and extends
from the previous definitions and descriptions, including Lennon (1990), Schmidt
(1992), Guillot (1999), Kormos & Denes (2004), Derwing et al. (2006), and Isaacs
& Trofimovich (2011). In oral speech production, whether declarative knowledge
is used correctly and appropriately can be determined by the correctness of words,
sentences, and clauses produced. This is accuracy. Whether declarative knowledge
is processed without time delay or repair, such as using an appropriate amount of
time to select a word, or having no restructuring chunk, is treated as fluency. On
the surface form, fluency is usually determined by the qualitative and quantitative
properties of the elements that cause the time delay, such as prosodic features in-
cluding silent pauses, filled pauses, and prolongations; and the elements that cause
speech re-planning because of the production of an inappropriate chunk, such as
self-monitoring, including repairing incorrect words. However, not all prosodic
features and self-monitoring affect fluency of oral speech, since a listener also
needs time to comprehend speech locally, and the delayed time during production
is sometimes helpful for comprehension.

1.2 What is studied?

According to our working definition, two common approaches have been used to
observe and analyze fluency in previous studies. From the production perspective,
temporal features and self-monitoring are investigated. From the perception per-
spective raters are hired for assessment. Some features in speech production have
been shown to be correlated with perception assessment, such as speech rate and
average run of the speech (e.g. Kormos & Denes, 2004; De Jong & Perfetti, 2011;
Derwing et al., 2006). However, some features show no correlation; for example,
silent pauses and filled pauses do not influence perception of fluency (Kormos &
Denes, 2004), although they could be indicators of a delay in speech planning. This
shows a gap between production processing and perception assessment.

Some studies of perception of dysfluency in second language speech have been
somewhat inconsistent. A few studies (Voss, 1979) have indicated that pauses and
hesitation phenomena provide perceptual barriers, while others (Blau, 1991; Fox
Tree & Schrock, 1999; Watanabe et al., 2008) found that filled pauses provide more
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time for listeners to comprehend a passage. The working definition in each case
could explain the contradictory results. Basically, prosodic properties, especially
duration, represent the psychological process of speech planning at the produc-
tion level. During perception, prosodic features could be interpreted from the de-
coding perspective. For example, if a listener decodes a sentence more slowly than
a speaker’s encoding, that listener may use the time that is filled by prosodic fea-
tures to decode information, and then dysfluency will not be perceived. Instead, it
could facilitate comprehension. On the other hand, if a listener decodes a sentence
faster than a speaker’s encoding, then a dysfluency will be perceived. However, the
physical features, including pauses, could also be independent from the grammat-
ical decoding process. For example, a foreign language learner, who has low pro-
ficiency and cannot understand a native speaker’s speech, can still judge whether
the speech is fluent or not. This could be an extreme example indicating that a
listener simply uses physical features, such as silent pauses, to make an assessment.
This kind of extreme example will not be considered. We aim to explore in which
cases prosodic features and self-monitoring influence perceived fluency when a
listener is decoding speech production, and how they accomplish this. Conversely,
in which cases do they not influence fluency?

In previous studies (e.g. Derwing et al., 2004; Derwing et al., 2006; Kormos &
Denes, 2004; Lennon, 1990; Towell et al., 1996), researchers have explored global
fluency based on perception, and its relationship to different prosodic features.
The current study further explores in which local contexts prosodic features (such
as pauses) and self-monitoring are perceived as local dysfluency, in Chinese as a
second language. Both native and non-native speakers’ speech production sam-
ples were used and rated by native speakers of Mandarin Chinese. These are the
research questions:

1. What is the relationship between global perception and local perceived dysflu-
ency among native speakers and non-native speakers?

2. What is the extent of the relationship between prosodic features/self-monitor-
ing and local perceived dysfluency? In which contexts are prosodic features or
self-monitoring produced when dysfluencies are perceived?

3. To what extent do native speakers and non-native speakers differ on prosodic
features and self-monitoring for perceived dysfluency?

1.3 Assessment of fluency

Generally, two kinds of methods are employed to assess fluency variables. One is
to investigate information from oral speech production, such as pauses and self-
repair. The other is to employ raters to assess the global fluency of a speech sample,
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for example, with a global fluency score. The current study will follow the conven-
tion and use these two methods, since it mainly explores the relationship between
prosodic features in oral speech production and perception assessment. However,
it also makes use of some new methods since it assesses local dysfluency as well as
global assessment.

1.3.1  Analysis of production

From the perspective of production, various methods have been used to explore
which variables are related to dysfluency, such as speech rate (e.g. Griffiths, 1991;
Riggenbach, 1991; Trofimovich & Baker, 2006; O’Brien, 2014), pause frequency
and duration (e.g. Albrechtsen et al., 1980; Cenoz, 2000; Trofimovich & Baker,
2006; Derwing et al., 2008), articulation rate (e.g. Riggenbach, 1991; Kormos
& Denes, 2004; O’Brien, 2014), phonation-time ratio (e.g. Towell et al., 1996;
Kormos & Denes, 2004), number of words (Trenchs-Parera, 2009), and pace (e.g.
Vanderplank, 1993).

Many of the indexes above are not consistently related to fluency. Several in-
dexes are related to silent pauses, such as speech rate. However, the duration of
silent pauses that could cause dysfluency has had different definitions in the pre-
vious studies. In 1.3.3, the definition of the silent pause is discussed. Since local
perceptual information is the focus, the current, study utilizes original prosodic
features, including silent pauses, filled pauses and prolongations, and counts their
frequency to perform the analysis (see 2.3.2). The mean length of runs is not used
since complexity is not observed in this study. Pace (the number of stressed words
in a minute) is not employed either, since stress does not work for Chinese at the
lexical level; therefore it is also not considered in the current study.

1.3.2  Perception assessment
In previous studies, perception assessment focused on global scores; that is, raters
provided a fluency score for each speech sample while ignoring dysfluent details
that are generally provided by the prosodic and psycholinguistic information lo-
cally in oral speech production. Only Riggenbach (1991) used micro-analysis to
observe such details of production information. In the current study, the percep-
tion assessment includes both global scores and local information, so that percep-
tion assessment results can be connected to production details.

As for perception assessments, scholars have employed numbers of raters vary-
ing from 1 to 33 to judge global fluency (Reich, 1980; Brennan & Schober, 2001;
Arnold etal., 2004; Trofimovich & Baker, 2006; Derwing et al., 2004; Derwing et al.,
2009). Following these parameters, 28 raters were recruited in the current study.
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1.3.3  Some terms used in the production analysis

In the analyses of dysfluency, many terms may be used to describe prosodic fea-
tures, linguistic features, and psychological features. However, the definitions
of some terms vary from author to author; below are three examples salient
for this study.

First, a silent pause is an important feature of dysfluency. But the definition of
the term varies. It has been defined as any break in the speech stream longer than
100ms in length, a measure commonly used in pausological research (Riazantseva,
2001). In the field of second language acquisition, pauses are treated as a feature
of hesitation phenomena. Then how long of a pause is regarded as a hesitation
phenomenon? Some scholars believe that pauses over 200ms should be regarded
as hesitation phenomena (Kormos & Denes, 2004). Following common practice,
some scholars think that pauses longer than 400ms indicate dysfluency (Derwing
et al., 2004; Derwing et al., 2009). In other studies, silent pauses are defined as
pauses lasting over 250ms (Towell et al., 1996). Most studies cite Riggenbach’s
(1991) definition of the silent pause. Riggenbach categorized three kinds of paus-
es: a “micropause” which is less than 200ms, a “hesitation pause” which is between
300ms and 400ms, and an “unfilled pause” that is 500ms or greater (Riggenbach,
1991: 426). Since previous studies also found that short pauses of 400ms or less
occur frequently in native speakers speech (Fillmore, 1979; Deese, 1984), a si-
lent pause that is used to observe dysfluency is defined as a pause over 400ms in
the current study.

Second, in most studies, filled pauses were analyzed. Filled pauses might be
frequently-used interjections such as uh or um. However, filled pauses could be
other things as well, such as content words. Additionally, each language has its
own language-specific filled pauses. For example, rdnhou is a commonly-used
filled pause in Mandarin Chinese. The current study mainly focuses on two kinds
of filled pauses: one is non-word filler, such as uh/um and ah, and the other is
content-word filler, such as rdnhou.

Third, many studies have explored self-monitoring. Repair and repetition
are analyzed in the current study. Levelt (1989) distinguishes among three kinds
of repairs. However, there are four kinds of self-monitoring types in the current
study: repetition (a speaker’s repeating the same unit, such as a word, a phrase, or
a clause), instant repair (a speaker’s retracing back to a single troublesome word,
and replacing it with a correct word), anticipatory retracing (a speaker’s retracing
back to some point prior to the error), and restart (a speaker’s dropping the origi-
nal syntactic structure and just starting over).
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2. Methodology

2.1 Participants

A total of 10 American learners of standard Chinese, i.e., Putonghua (mean age:
20.4; range: 19-21; 5 males, 5 females) and 10 native speakers of Chinese (mean
age: 25.50; range: 22-29; 5 males, 5 females) participated in the production test
of the study. These participants were recruited from a Midwest university in the
United States. The non-native speakers had all taken Chinese for two years in the
U.S. and had not studied in China. According to the short-form proficiency test
they took, their Chinese oral proficiency was at the intermediate level, except for
one learner whose proficiency was novice-high.

In addition, a total of 28 native speakers of Putonghua (mean age: 22.3; range:
18-27; 12 males, 16 females) were recruited from a university in Southeast China
to assess the speech samples. The major of these participants was Chinese lan-
guage and literature. All native and non-native participants were paid hourly.

2.2 Procedure

The research instrument was a 20-minute short-form speaking proficiency test.
In the test, four questions were adopted from the Simulated Oral Proficiency
Interview (SOPI) developed by the Center for Applied Linguistics (1995). SOPI,
an alternative format of the Oral Proficiency Interview (OPI), is a semi-direct
speaking test, which is tape-mediated instead of face-to-face (Ke, 2005). The
adapted test in the current study covered topics of picture description, favorite
reading, preference of eating at home or in a restaurant, and how to hunt for jobs
in the U.S. Each participant’s oral proficiency was rated based on the 20-minute
speaking test. Ten learners of Chinese and 10 native speakers of Chinese took the
proficiency test individually. The participants were given a test sheet while instruc-
tions were delivered through headphones attached to a computer. Participants’
speech was recorded with an Olympus LS-10 Linear PCM Recorder and a Sony
ECMMS907 Digital Recording Microphone.

In the current study, only the speech on the third topic was selected for the
perception assessment on fluency. Topic Three required a speaker to state a prefer-
ence for either eating at home or eating in a restaurant, and provide some reasons
for the preference. Each participant had 20 seconds to plan the speech, and then
was asked to speak for 75 seconds.

Previous studies indicated that task design and type affect speech fluency
(Derwing et al., 2004; Tavakoli, 2009). In the current study, there were two rea-
sons to select the third topic. First, more syllables on this topic were produced by
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non-native speakers compared with the other topics. Second, some vocabulary
and relevant patterns used by non-native speakers were learned in the second-year
Chinese textbook, so non-native speakers in the current study produced some
similar words and patterns; thus it was easier to compare their speech samples,
because there were fewer variations in linguistic structure and discourse contents.
In terms of this topic, their proficiency was the same, i.e., at the intermediate level.

The speech produced by the 10 non-native speakers and 10 native speakers
was transcribed, and prosodic features and self-monitoring were identified in the
transcriptions. Then the researcher removed punctuation and symbols indicating
silent pause, filled pause, prolongation, and self-monitoring, so that only charac-
ters transcribed from the oral speech were retained. The adapted transcription of
the 20 speech samples was copied into a file.

During the perception assessment section, 28 native speakers were seated in a
phonetics lab, and provided with a portfolio including the adapted transcription.

Before the perception assessment, the raters were instructed on how to eval-
uate fluency. They were requested to assess fluency while comprehending the
speech. When a rater found that the speaker was thinking about how to organize
or produce the speech, for example, using time to plan speech, the rater could note
it as a local dysfluency.

Raters were required to listen to each sample three times. The first time, they
were asked to provide a global score for each speech sample, scaled from 1 to 10.
The 10-scale system, in which 10 refers to the highest fluency and 1 refers to the
lowest fluency, is similar to the general grading system in which 10 refers to the best
performance. Therefore, it was easy for the raters who were not familiar with the
methods of fluency study to assess the speech samples. On the second listen, the
raters were required to use underlines and vertical lines to indicate places where
they heard dysfluency. Underlines were used to mark dysfluent chunks, while ver-
tical lines were used for boundaries. Finally, the raters were allowed to listen to
the speech samples for a third time, to double-check their markings. The raters
could write some comments at the end of each sample. Two one-hour assessment
sessions were scheduled. There was a 15-minute break between the two sessions.

2.3 Analysis

2.3.1  Transcription

Two Chinese native speakers transcribed 10 non-native speakers’ and 10 native
speakers’ proficiency test recordings into Chinese characters with the following
symbols to signal prosodic features:
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(0.25) a number in single brackets indicates an interval of exact time (two digits after the
decimal).

) a full stop in single brackets indicates an interval of a tenth of a second or less in the

stream of speech.

oh:  acolon indicates an extension of the sound or syllable it follows (more colons prolong
the stretch)

Filled pauses, e.g., “uh” and “um”, were identified and transcribed accordingly.
The computer program Audacity was used to measure exact silent pause dura-
tion. Audacity is open-source software that is used to record and edit sounds.
Prolongation was determined by listening to the speaker’s general speech rate and
comparing the duration of the syllable with other syllables nearby using Audacity.
Self-monitoring items were marked on the righthand column of the transcription
sheet. The researcher double-checked the transcription.

2.3.2  Counting and coding system

The means and standard deviations of the global scores of the native speakers
group and the non-native speakers group were calculated, and then the research-
er counted the number of local dysfluencies. If over 68% of raters perceived and
marked a dysfluency, the dysfluency was considered a local perceived dysfluen-
cy. This criterion was based on the central limit theorem. A local dysfluency was
marked if more than 19 raters marked a chunk or a clause boundary as a dysflu-
ency within two syllables’ difference.

Three kinds of prosodic features were coded: silent pauses that are longer than
400ms; filled pauses including “uh’, “um’, “ah’”, rdnhou (‘after that’), and prolonga-
tion. Four types of self-monitoring were coded: repetition, instant repair, anticipa-
tory retracing and restart.

After marking local dysfluencies, the researcher counted the number of silent
pauses, filled pauses, prolongations, and self-monitorings in the speech production
transcription according to the location of the dysfluency. Generally, the prosodic
features or self-monitoring coded occurred within a marked dysfluent chunk, or
no earlier or later than two syllables of a marked dysfluency located at a clause
boundary. The researcher also counted the total number of silent pauses, filled
pauses, prolongations, and self-monitorings occurring in each speech sample.



Prosodic features, self-monitoring, and dysfluency in native and non-native Mandarin speech

11

3. Results

3.1 Global score and local dysfluency number: highly correlated

An independent-samples t-test was conducted to compare global scores of the
NS group and the NNS group. The NS global fluency score (M = 7.75, SD = 0.84)
was significantly higher than that of the NNS (M = 4.49, SD = 1.04); t(18) = 7.70,
p =0.000. The NS local dysfluency number (M = 5.1, SD = 2.47) was significantly
lower than that of the NNS (M = 10.4, SD = 4.09); #(18) = -3.51, p = 0.003.

A Pearson correlation coefficient was computed to assess the correlation be-
tween the global score and the number of local dysfluencies. A scatterplot sum-
marizes the results (Figure 1). Overall, there was a strong negative correlation
between the global score and the local number for both NS (r = -0.755, n = 10,
p=0.012) and NNS (r = =0.834, n = 10, p = 0.003). If the global score was higher,
the number of local dysfluencies was smaller. This shows that the global percep-
tion and local perception of fluency were consistent.
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Figure 1. Correlation between global score and local dysfluency number

Figure 1 indicates that NS global scores were higher than those for NNS, and NS
number of local dysfluencies was lower than that for NNS. It also reveals that the
global scores for NS were higher than those for NNS when both produced a simi-
lar number of local dysfluencies. For example, when the number of local dysfluen-
cies was about 6, NS global scores were around 8 while NNS were around 6.



12

Bei Yang

3.2 The relationship between prosodic features/self-monitoring and
perceived dysfluency

There were 51 local dysfluencies in NS speech and 104 in NNS speech according
to the perception assessment results. A dysfluency could be involved in one or
more prosodic features and/or self-monitoring. In this section, the relationship
between prosodic features/self-monitoring and perceived dysfluency is analyzed
from four perspectives. 3.2.1 analyzes the numbers and percentages of prosodic
features and self-monitoring produced in NS and NNS speech when dysfluencies
were perceived. 3.2.2 analyzes the numbers and the percentages of perceived dys-
fluencies when prosodic features/self-monitoring were produced in NS and NNS
speech. Then, in 3.2.3, combinations of prosodic features and self-monitoring are
analyzed. 3.2.4 analyzes some examples to explain how prosodic features and self-
monitoring in NS and NNS speech influenced perceived dysfluencies.

3.2.1  How many prosodic features or self-monitorings are produced when
dysfluencies are perceived?

Table 1 provides the number of silent pauses, filled pauses, prolongations, and

self-monitorings in NS and NNS speech, and their numbers and percentages pro-

duced when dysfluencies are perceived. The results indicate that over 50% of filled

pauses and self-monitoring in NS speech and over 80% of filled pauses and self-

monitoring in NNS speech occur when dysfluencies are perceived.

Independent-samples ¢-tests were conducted to compare the total numbers of
silent pauses, filled pauses, prolongations, and self-monitorings in NS and NNS
speech, respectively; and to compare their numbers in NS and NNS speech when
dysfluencies are perceived.

Thereis a significant difference in the total number of filled pauses in NS speech
(M=6.2, SD=3.58) and in NNS speech (M =12.2, SD =7.53): #(18) = -2.28,
p =0.035; and there is a significant difference between the number of filled pauses
in NS speech co-occurring with perceived dysfluencies (M = 3.2, SD = 2.04) and
that in NNS speech (M =10.1, SD = 6.23): #(18) = —3.38, p = 0.003. This shows
that non-native speakers use significantly more filled pauses in their speech pro-
duction. However, there is no significant difference between NS and NNS speech
with regard to the total number of self-monitorings or the amount of self-mon-
itoring co-occurring with perceived dysfluencies. This could be because only a
small amount of self-monitoring occurs in both NS and NNS speech.

The t-test results also indicate that native speakers use significantly more pro-
longations (M = 18.7, SD = 8.78) than non-native speakers (M = 7.2, SD = 4.16);
t(18) =3.74, p=0.001. Yet there is no significant difference between NS and
NNS with regard to the number of prolongations co-occurring with perceived
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Table 1. Percentages of silent pause, filled pause, prolongation, and self-monitoring pro-

duced in NS and NNS speech when dysfluencies are perceived

Factors NS NNS
silent pause (SP) Number of SP in dys. 44 104
Total number 164 222
% of SP in dys. 27% 47%
filled pause (FP) Number of FP in dys. 32 100
Total number 62 122
% of FP in dys. 52% 82%
prolongation (PL) Number of PL in dys. 27 31
Total number 187 72
% of PL in dys. 14% 43%
self-monitoring (SM) Number of SM in dys. 17 27
Total number 26 34
% of SM in dys. 65% 80%

Note: More than one prosodic feature or self-monitoring could occur when a dysfluency is perceived.

dysfluencies, since only a small number of prolongations are involved in dysflu-
encies. The total numbers of silent pauses in NS and NNS speech are not signifi-
cantly different. However, significantly fewer silent pauses in NS speech co-occur
with perceived dysfluencies (M = 4.4, SD = 3.24) than in NNS speech (M = 10.5,
SD =5.4): t(18) = —3.06, p = 0.007.

3.2.2  How many dysfluencies are perceived when a specific feature is
produced?

Table 2 lists the numbers and the percentages of the dysfluencies that are perceived

when prosodic features or self-monitorings are produced in NS and NNS speech.

It reveals several important points.

In NS speech, 71% of dysfluencies are perceived where silent pauses are pro-
duced; about 50% of dysfluencies are perceived where filled pauses or prolonga-
tions are produced; and only 31% of dysfluencies are perceived where self-moni-
torings are produced.

In NNS speech, over 72% of dysfluencies are perceived where silent pauses or
filled pauses are produced. However, only 26%-30% of dysfluencies are perceived
where self-monitorings or prolongations are produced.
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Table 2. Percentages of perceived dysfluencies co-occurring with produced features

Percentage of dysfluencies NS NNS
co-occurring with silent pause No. of dysfluencies 36 75
% of dysfluencies 71% 72%
co-occurring with filled pause No. of dysfluencies 29 86
% of dysfluencies 57% 83%
co-occurring with prolongation No. of dysfluencies 29 31
% of dysfluencies 57% 30%
co-occurring with self-monitoring No. of dysfluencies 17 27
% of dysfluencies 31% 26%
Local dysfluency number 51 104

3.2.3 Feature combinations and perceived dysfluencies

The researcher coded all the prosodic features and self-monitoring for each lo-
cal dysfluency perceived. Figure 2 shows the feature combinations for those lo-
cal dysfluencies, and reveals that most features produced that co-occur with per-
ceived dysfluency are multiple-feature combinations in both NS and NNS speech.
In NNS speech, a 2-feature combination is salient.

3-,4-feature single-feature

single-feature combinations 23%
31% 30%

3-,4-feature

combinations
241%

2-feature
2-feature combinations
combinations 47%
28%
Feature combination in NS speech Feature combination in NNS speech

Figure 2. Feature combinations and perceived dysfluencies

A combination could contain more than one prosodic feature or instance of self-
monitoring. In (1), the dysfluent chunk contains two prolongations, two silent
pauses, and two filled pauses.
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(1) NNS
TE:  (0.68) U (0.27) " (0.62) TTH: ()
bii yao: (0.68) uh (0.27) um (0.62) ddsdo: (.)
not need uh um clean
‘do not need to clean’

In Table 3, only 4 categories comprise over 10% of the total numbers of perceived
dysfluencies in NS speech: single silent pause, single self-monitoring, filled pause
+ prolongation, and silent pause + filled pause + prolongation; and only 3 in NNS
speech: single filled pause, silent pause + filled pause, and silent pause + filled
pause + prolongation.

Table 3. Feature combinations and perceived dysfluencies

Combination category NS NNS
Single feature silent pause 9 6
filled pause 0 13
prolongation 1 1
self-monitoring 6 4
2-feature combina- silent pause + filled pause 4 36
tion silent pause + prolongation 2 1
silent pause + self-monitoring 1 3
filled pause + prolongation 6 4
filled pause + self-monitoring 1 4
prolongation + self-monitoring 0 1
3,4-feature combi-  silent pause + filled pause + prolongation 12 16
nation silent pause + filled pause + self-monitoring 1 7
silent pause + prolongation + self-monitoring 3 2
filled pause + prolongation + self-monitoring 1 2
silent pause + filled pause + prolongation + self-monitoring 4 4
Total 51 104

Note: a combination could contain more than one filled pause, silent pause, prolongation, or instance of
self-monitoring.

The data indicate that the numbers of the combination of silent pause + filled
pause + prolongation in both NS and NNS speech are more than those of other
3- or 4-feature combinations. Much of the data supports this, such as the silent
pause, filled pause, and prolongation in (1). The reason is that other combinations
containing three or four features must contain self-monitoring, while the total



16

Bei Yang

number of self-monitorings is much smaller than that of prosodic features. This
means that the number of other combinations cannot easily exceed 10%.

Meanwhile, the filled pause is a salient feature for NNS dysfluency. It not only
occurs independently, but also co-occurs with silent pauses in NNS speech. The
number of silent pause + filled pause in NNS speech is much greater than that of
any of the other two-feature combinations. However, the filled pause is not salient
for NS dysfluency.

3.2.4 In which cases do prosodic features and self-monitoring influence
fluency?

In this section, some examples are analyzed to demonstrate how major prosodic

features and self-monitoring influence NS and NNS fluency. Prolongations will

not be analyzed, since few prolongations occur in NNS speech or co-occur with

perceived dysfluency.

3.2.4.1 Analysis of silent pause.  The current study finds that speech rate is
moderately correlated to global score: 0.72 for NS and 0.66 for NNS. Meanwhile,
dysfluency is not perceived when some single individual silent pauses occur. In
NS speech (2) and NNS speech (3), (1.05) and (1.39) are located at the clause
boundaries when speakers plan the following clauses. However, no dysfluency is
perceived in either case.

(2) NS
LB ORE AT W () A4 3 Pn T (1.05) FrUL...
... jitt  méiyou canting  de(.) name hdo chi le (1.05) sucyi...
... then no restaurant REL such good eat CRs o)
‘... then, (it is) not so delicious as what is in a restaurant, so ...

(3) NNS
T (1.60) 8 (0.48) £ )T AR (0.27) % v (1.39) AP ...
buri: (1.60) eh (0.48) canting  de fan (0.27) hdo chi (1.39) na ...
not as uh restaurant REL rice good eat that ...
‘not so delicious as restaurant foods, that ....

Some single individual silent pauses occurring within a clause in NNS speech are
not perceived as dysfluency, even if they are long silent pauses. For example, in (4),
few native speakers perceived (0.52), (1.38) or (0.82) as a dysfluency. All these si-
lent pauses are located within a clause. The speaker was re-planning the chunk shi
hén hdochi yidianr gui (shi was used to repair de instantly) when he produced the
silent pause (0.52); from the listener’s perpective, he was decoding fan hdochi...
de before (0.52), so no dysfluency was perceived near this silent pause. When the
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speaker was planning hén yduyisi during the silent pause (1.38), the listener was
decoding hén hdochi yididnr gui which was not native-like, so it took some time
for the listener to decode it. Therefore, no dysfluency was perceived. When the
speaker was planning yé shi hén fangbian during the silent pause (0.82), the lis-
tener was decoding hén youyisi which did not make sense in context, so it took
some time for the listener to comprehend it, although the listener failed in the end.
Therefore, no dysfluency was perceived near (0.82). All of these examples indicate
that non-native speakers need more time to plan speech; however, when native
speakers perceive NNS speech in which meaning or grammar is not so transpar-
ent or native-like, they also need time to comprehend it, and therefore may not
perceive a pause as a dysfluency.

(4) NNS
R 4F "z (0.42) Y& #9 [instant repair] (0.52) & (0.38) fk # "%
fan hdo chi(0.42) eh de [instant repair] (0.52) shi (0.38) hén hdo chi
rice good eat uh REL is very good eat
— &L %
yididnr gui
alittle expensive
‘foods are delicious is indeed very delicious, a little expensive,
MRS R HEE (s ER FE
keéshi (1.38) hén youyisi ~ (0.82) yé shi hén fangbian
but very interesting alsois very convenient
‘but it is very interesting and also very convenient’

Some single individual silent pauses occur within a clause in NNS speech when a
dysfluency is perceived. For example, in (5), there was a silent pause (0.74) at the
word boundary when a dysfluency was perceived. From the speaker’s perspec-
tive, he was planning the chunk méiwéi yididn when the silent pause (0.74) was
produced. From the listener’s perspective, he was decoding yiban dou bijiao which
had a clear meaning and structure, so the listener did not need much time to de-
code it. Therefore, a dysfluency was perceived at this point.

(5) NNS
& B OhB (0749 F%R —K
yiban  dou (.) bijiao  (0.74)  méiwéi yididn
generally all relatively delicious a bit
‘Generally, they are a little more delicious’

3.2.4.2  Analysis of filled pause. Table 4 shows the numbers of filled pauses pro-
duced in NS and NNS speech and the numbers of filled pauses involving dysflu-
ency.
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In both NS and NNS speech, “uh/um” occurs most, and most of the occur-
rences are involved in dysfluency. Meanwhile, “uh/um” in NNS speech occurs
much more frequently than that in NS speech, and is much more highly correlated
with dysfluency.

Table 4. Occurrences of filled pauses and numbers of filled pauses involved in dysfluency

NS NNS
occurrence dysfluency occurrence dysfluency
uh/um 40 27 121 99
ah 7 4 1 1
rdnhou 15 1 0 0
Total 62 32 122 100

The filled pause ah is used in NS speech infrequently, but half of the instances are
involved in dysfluency. Only one ah occurs in NNS speech.

The content word rdnhou (‘after that’) is a filled pause unique to Chinese, so
it only occurs in NS speech. In Table 4, only one rdnhou is involved in dysflu-
ency. This indicates that rdnhou has functions besides speech planning, such as
discourse functions as in (6). It is located at the clause boundary, and no dysflu-
ency is perceived.

(6) NS
...... e B OB FHE O OF WK X (046)
...... ni jiu ydo bixii zuo feichang (.) dué de fan cai (0.46)
...... you then need must make very more REL rice dish
KE: ()X (0.11)
ranhou: (.) zhé (0.11)
after that  this
‘(If friends come to your home,) you have to cook many dishes, (so)’
THE B OEFEF (OK (055
gongzuoliang jiti  feichdng () da  (0.55)
work load  then very large
‘the work load will be very large’

3.2.4.3 Analysis of self-monitoring.  In 3.2.1, Table 1 shows that 65-80% of self-
monitorings occurred when dysfluencies are perceived. Self-monitoring is used
for time delay (repetition) or to correct or re-plan speech (repair, anticipatory re-
tracting, and restart), causing a change in meaning. When self-monitoring occurs
in speech, a listener generally can smoothly comprehend the just-produced chunk,
so they do not need to spend more time on decoding, but the meaning change may
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cause incoherence. Therefore, dysfluency is easily perceivable. Table 5 shows the
total numbers of self-monitorings in NS and NNS speech and the numbers of self-
monitorings perceived as dysfluency.

Table 5. Occurrence of self-monitoring and numbers of self-monitorings involved in
dysfluency

NS NNS
occurrence dysfluency occurrence dysfluency
repetition 13 8 18 16
instant repair 3 1 8 6
anticipatory retracting 4 2 5 3
restart 6 6 3 2
Total 26 17 34 27

In Table 5, restart occurs three times more in NS dysfluency than in NNS, while
NNS use more “repetition” and “instant repair” than NS. Because of the low cog-
nitive load, the chunks that non-native speakers plan are shorter than those that
native speakers plan. Repetition and instant repair occur in short chunks, such
as a word, while restarts only occur in a longer unit. Therefore, there are more
restarts in NS speech since it requires more cognitive load. Native speakers and
non-native speakers use similar numbers of anticipatory retracing when dysfluen-
cies are perceived.

Table 6. Feature combinations involving self-monitoring in perceived dysfluency

NS NNS
single self-monitoring 6 4
multi-feature combination including self-monitoring 11 23

According to Table 6, there were more single self-monitorings in NS dysfluency
than in NNS dysfluency. In (7), there is no prosodic feature when restart occurs.
The restart begins at hénduo (‘many’). NS perceived incoherence in the mean-
ing when hénduo occurred, since the meaning cannot be connected to the pre-
vious structure smoothly. However, listeners could hear coherent structures of
chunks both before and after hénduo. Therefore, at the restart point, a dysfluency
was perceived.
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(7) NS
AUz B KR R [retart]RE KRB mE W
kéyi chi dao wo feichang xidng [restart] hénduo wo xidng chidao  de
can eatto I wunusually think many [ think eat arrive REL
AW
dongxi
stuff
‘can eat I want very much [restart] many foods that I want to eat’

According to Table 6, when self-monitoring is perceived as dysfluency in NNS
speech, most of it is accompanied by one or more prosodic features. The phrase
in (8) was produced by a non-native speaker, and perceived as a dysfluency by
native speakers. This is a combination of silent pause + filled pause + prolonga-
tion + self-monitoring. In other words, there is a feature combination including a
silent pause, a filled pause, and a prolongation between the original word and the
repeated word. Obviously, the NNS needed more time for planning. However, NS
did not need more time to comprehend the word yinwéi whose meaning was clear,
and there was no meaning change here. Therefore, the time delay represented by
the combination of silent pause, filled pause, and prolongation was obvious, and a
dysfluency was perceived.

(8) NNS
B4 () Y [repeat] (2.26) H
yinweéi: (.) eh: [repeat] (2.26) yinwei
because eh because
‘because because’

4. Discussion

4.1 NS perceptual bias

The results show that the global perception score is strongly correlated to the num-
ber of local perceived dysfluencies. Native speakers have significantly higher glob-
al scores than non-native speakers do. Native speakers rate NS speech samples as
more fluent at the global level than NNS speech samples even if both samples have
the same number of local dysfluencies. This might be caused by the non-native
accent in articulating speech segments and/or tones. These results reveal that NS
perceptual bias exists, and this bias is worth further study.
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4.2 How do prosodic features and self-monitoring influence perceived
fluency?

The current study finds that most silent pauses do not influence perceived fluency;
this finding is similar to that of Kormos & Denes (2004), especially when silent
pauses are located at a clause boundary. Only small numbers (27% for NS and
47% for NNYS) of silent pauses influenced perceived dysfluencies. However, the
results indicate that silent pauses occur in both NS and NNS speech in 71-72%
of perceived dysfluencies (Table 2). This explains why the speech rate is moder-
ately correlated to the global score: 0.72 for NS and 0.66 for NNS, which confirms
previous results (e.g. Kormos & Denes, 2004; De Jong & Perfetti, 2011; Derwing
etal., 2006). As some studies (Riggenbach, 1991; Yang, 2012) have indicated, silent
pauses occur more frequently at the clause boundary. The reason is that speak-
ers produce a portion, pause to plan the next portion, then produce again, and
pause again, often repeatedly (Beatti, 1983). In other words, speakers plan and
produce speech in cycles (Henderson, et al., 1966). At the same time, the silent
pause causes time delay so it is sometimes perceived as dysfluency when it occurs
in speech production.

The examples in 3.2.4.1 show the contexts in which silent pauses do not in-
fluence the perception of fluency and those in which they do. In NNS speech,
when a single silent pause occurs within a clause and the meaning or the linguis-
tic structure before the silent pause is not transparent or native-like, a dysfluency
generally will not be perceived. In this case, the speaker uses the time of the silent
pause to plan speech; yet the listener also needs that time to decode the chunk
before the silent pause. However, if the meaning or linguistic structure is transpar-
ent and easy to comprehend, a dysfluency will be perceived. Moreover, when a
dysfluency is perceived, in most cases, silent pauses co-occur with other prosodic
features in speech.

As for filled pauses, the current study finds that in most cases, “uh/um” oc-
curs when a dysfluency is perceived. Therefore, filled pauses influence perceived
fluency. This finding is different from that of Kormos & Denes (2004). In NS
speech, 15 rdnhou (‘after that’) were produced and almost no rdnhou were per-
ceived as dysfluency. However, NNS produced no rdnhou. The explanation for this
phenomenon is that “um/uh” and ah are totally different from meaningful words
in Chinese, while rdnhou, which only occurs in NS speech, is a content word,
i.e., a meaningful disyllabic word in Mandarin Chinese, and it does not cause in-
coherence in speech meaning. Although in some cases rdnhou does not convey
the meaning of “then”, or “after that’, native speakers still accept the word rdnhou
as natural, indicating it is perceived as a consequence of what preceded it in the
speech, or the development of the speech gradually, as in the instance of rdnhou in
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(6). Therefore, the filled-pause rdnhou does not cause any time delay in the speech,
and a dysfluency is not perceived.

In most cases, self-monitoring in both NS and NNS speech influences per-
ceived fluency. Self-monitoring generally causes time delay or incoherence be-
cause the speech is replanned. However, the number of self-monitorings is much
smaller than those of silent pauses and filled pauses, so there are not many per-
ceived dysfluencies involving self-monitoring.

Based on the results and discussion above, “um/uh” and self-monitoring are
proposed as heterogeneous elements when a speaker plans or replans speech, be-
cause the sounds of “um” and “uh” are different from normal speech sounds, and
the meaning of the chunks that cause self-monitoring is different from that of
normal coherent speech. Therefore, when they occur in speech, dysfluency tends
to be perceived. However, silent pauses and prolongation do not create unusual
sound production. In other words, a silent pause is silent, and prolongation just
follows the previous pronunciation; i.e., both of them are homogeneous elements.
Therefore, when silent pauses and prolongations occur in speech, in most cases,
dysfluency will not be perceived. This could also explain why feature combinations
occur when most dysfluencies are perceived. Table 3 shows that almost all feature
combinations contain filled pauses and/or self-monitoring, except 2 combinations
in NS speech and 1 in NNS speech. Since filled pauses and self-monitoring are
heterogeneous elements, when they are combined with other homogeneous ele-
ments, such as silent pauses or prolongation, the nature of the combinations is
heterogeneous and dysfluencies are perceived.

4.3 Comparison between NS and NNS

With regard to prosodic features and self-monitoring in perceived dysfluency, the
current study indicates some similarities between NS and NNS speech. First, the
results indicate that NS generally perceived a local dysfluency when a filled pause
or self-monitoring was produced in both NS and NNS speech. Second, when NS
perceived a local dysfluency, in 71-72% cases, there was a silent pause produced
in NS and NNS speech. However, a much smaller number of silent pauses (fewer
than 47%) were produced in perceived dysfluencies. Third, when a dysfluency
was perceived, in over 69% cases, multi-feature combinations were produced in
NS and NNS speech.

The results also reveal some differences. First, the filled pause in NNS speech
production is a salient feature for perceived dysfluency. The results show that the
total number of filled pauses in NNS speech was significantly more than that in NS.
This could be caused by NNS lack of sense of the language or language proficiency.
Meanwhile, the number and the percentage of filled pauses for NNS dysfluency
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were also significantly more than those for NS; many more dysfluencies were per-
ceived when there were filled pauses produced in NNS speech, and the number
of single-feature and multi-feature combinations containing filled pauses in NNS
speech with perceived dysfluency is obviously more than those in NS speech. One
reason for this is that the native speakers produced 15 rdnhou while the non-native
speakers produced none, and very few rdnhou were involved in dysfluency. A sec-
ond reason is that the total number of filled pauses in NS speech was much lower
than that in NNS speech, and “um”/“uh” was almost the only type of filled pause in
NN speech, except for one ah. Another reason could be the heterogeneous nature
of the filled pause.

The second difference between NS and NNS is self-monitoring. Self-
monitoring in NS speech is used more to replan long chunks, while that in NNS
speech is used for short chunks, such as words or syllables. This is determined
by NS and NNS cognitive loads which influence NS and NNS speech planning;
i.e,, NS plan and self-monitor longer chunks while NNS (re-)plan short chunks.
Third, the data reveals that fewer silent pauses occur in NS speech (27%) than
in NNS speech (47%) when dysfluencies are perceived. This might cause native
listeners’ bias.

5. Conclusion

The current study indicates that the global perception score is strongly correlated
to the number of local perceived dysfluencies. However, NS have a perceptual bias
on NNS dysfluency.

The results indicate that silent pauses, prolongations, and rdnhou do not in-
fluence perceived fluency in most cases. In NNS speech, if the meaning or the
linguistic structure is transparent and easily comprehended, a dysfluency is per-
ceived when a silent pause is produced. However, in most cases, the filled pauses
“uh”/“um” and self-monitoring influence perceived fluency. To explain the results,
the current study proposes that some filled pauses (“uh”/“um”) and self-monitor-
ing are heterogeneous elements while silent pauses, prolongations, and other filled
pauses (content words) are homogeneous elements.

With regard to the differences between NS and NN, the filled pause is a sa-
lient feature for NNS dysfluency; self-monitoring in NS speech is used more to
replan long chunks while that in NNS is used for short chunks because of the cog-
nitive load; and many more silent pauses occur in NNS speech when dysfluencies
are perceived.
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6. Pedagogical implications

In the classroom, instructors need to be attuned to the various aspects of fluency
development that their students demonstrate, and that mark their development
along the way. For example, this study’s results show that filled pauses are salient
in NNS speech, since NNS do not produce word-like filled pauses while NS do.
Instructors of Chinese could be mindful of students’ filled pauses when their stu-
dents’ proficiency reaches advanced level, and guide them to avoid filled pauses,
such as “um”/“uh’, which are easily perceived as dysfluency. They could teach stu-
dents to use some native Chinese content words instead, such as rdnhou, which is
close to NS usage and not generally perceived as dysfluency by native speakers. In
this way, students could have more time to plan their speech, while listeners would
not perceive the time delay; at the same time, students’ speech would be closer to
native-like speech. Textbooks could also provide the kinds of words that can be
used as filled pauses.

Moreover, teachers could encourage students not to be afraid to self-monitor
their speech; that is, to practice self-monitoring to replan their speech and in do-
ing so, improve accuracy; on the other hand, as the researcher concluded above,
native speakers generally need more time to understand non-native speakers’
speech when non-native speakers replan their speech, as in the instant repair in
(4). The inherent chunk caused by self-monitoring is not perceptually salient to
native listeners if not many prosodic features involve time delay; therefore dysflu-
ency based on self-monitoring is not easily perceived.

With regard to the silent pause, Chinese language instructors need to know
that it has multiple effects, such as the perception of dysfluency and the mark-
ing of a clause boundary. Educators need to focus on functions like the clause
boundary marker, and guide students to segment phrases or clauses appropriately
in connected speech.
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