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Abstract:

This paper provides a comprehensive review of the
measures of dialogue fluency, with a focus on within-
turn fluency and between-turn fluency. First, within-turn
fluency includes three dimensions: speed, breakdown
(pauses and prolongations), and repair, while between-turn
fluency focuses on turn pause and alignment. By reviewing
previous studies, this research summarizes measures
for within-turn fluency, particularly the application of
composite measures (e.g., frequency of filled pauses,
combining pause duration) in fluency studies. The findings
reveal that speed, including both pure speed measures
like articulation rate and combined measures such as
speech rate encompassing both speed and pause, is the
most commonly used measure in within-turn fluency
studies. Additionally, research on between-turn fluency
has been gradually increasing in recent years. Common
between-turn fluency measures, as well as other potential
measures, are summarized in this paper. Overall, this paper
provides a theoretical framework and practical guidance
for the selection of measures in future empirical studies
and to enhance the systematicity of fluency assessment
frameworks in future second language assessments.

Keywords: dialogue fluency; measurement; within-turn
fluency; between-turn fluency

1. Introduction

Thus, monologue fluency primarily focuses on the
performance of individuals in continuous speech.

Fluency (narrowly, refers to continuity, smooth-
ness, rate, and effort in speech production, reflecting
speaker’s ability to express opinions fluently) is one
of the core indicators of language proficiency (Sega-
lowitz, 2010). Traditionally, research on fluency has
mainly focused on monologue fluency. Monologue
involves a predominantly one-way flow of informa-
tion, with little reliance on feedback or interaction.

However, this one-way assessment of fluency can
only reveal the language ability of second language
(L2) learners in static environments or single-speech
situations (Housen et al., 2012), but cannot adequate-
ly reflect learners’ speech fluency in more complex
interactions necessary in real communicative situa-
tions, i.e., dialogues. Dialogue fluency is more depen-
dent on interactional dynamics, including turn-taking



andinterlocutors’ responses. It is co-constructed between
participants, with the timing of the turns and interaction
management playing a central role in the speech flow.
Although both of them are typically measured by features
such as speaking rate, pause frequency, and comma splice
(Kormos & Dénes, 2004; Segalowitz, 2010), dialogue
fluency provides a better gauge of L2 learners’ integrated
language abilities in authentic interactive communication
(Rossiter, Derwing, & Munro, 2010). The development of
L2 learning has also inspired scholars to explore various
dimensions of dialogue fluency, such as within-turn fluen-
cy, between-turn fluency, and particularly co-construction
as part of between-turn fluency.

As linguists examined the complexity of the interactive
process more deeply, researchers have increasingly recog-
nized the importance of dialogue fluency (e.g., Kormos &
Tavakoli, 2010). Scholars mainly measure dialogue fluen-
cy through measures such as turn-taking fluency, speaking
speed, pauses, interruption, and speaker repair behavior
in the dialogue (Tavakoli & Wright, 2020). However,
there are some defects in the early measurement of dia-
logue fluency. For example, many studies focused on the
smoothness of turn-taking in dialogues, while the speak-
er’s performance in each turn (such as pauses, repairs, and
repetitions) is less examined (Skehan, 2009). This leads
to a narrow scope of research and fails to fully reflect the
fluency performance in dialogues. Moreover, dialogue is
a joint activity in which co-construction plays a vital role
in maintaining fluency (Pickering & Garrod, 2004). In the
process of co-construction, speakers take turns to speak
and can complete speech together through supplemen-
tation or extension of each other’s turns. Besides, joint
repairs and overlaps also occur. These are all important
indicators of co-construction between speakers in a dia-
logue. However, traditional fluency measurement often
regards dialogue as the speech performance of a single
individual, thereby underplaying the contribution of this
interactive mode to fluency. Many fluency measures only
rely on standardized tasks in laboratory settings, lacking
the complex interactive features of real dialogues (Saito,
2017), resulting in incomplete evaluations. Additionally,
technical tools such as automatic turn-taking detection
or real-time speech monitoring, are still underdeveloped
in second language research, leaving a gap in the mea-
surement of dialogue fluency (Tavakoli, Nakatsuhara, &
Hunter, 2020). Therefore, there is currently a lack of as-
sessment methods in fluency research that can holistically
evaluate dialogue fluency.

In light of this, the paper aims to fill this significant re-
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search gap, proposing an integrated and systematic frame-
work for evaluating dialogue fluency by reviewing and
analyzing existing literature, to provide theoretical support
and practical guidance for second language teaching and
assessment.

2. Section 1: Within-turn fluency

Within-turn fluency, a key aspect of assessing L2 dialogue
fluency, is constituted mainly by three components: speed,
breakdown, and repair (Kormos, 2014, Skehan, 2009).
These elements have long been central to linguists’ mea-
surement of within-turn fluency. The following section
delves into their specific roles in measuring within-turn
fluency and their contributions to the framework of evalu-
ating L2 fluency by starting with fundamental concepts of
these three elements and comparing related research.

The first within-turn fluency measure is speed, which has
a direct impact on the conversation pace and the natural-
ness of the interaction. In within-turn fluency research,
speed often refers to the speech rate at which speakers
articulate within a turn, measured in syllables or words
per minute (Ginther, Dimova, & Yang, 2010). Extensive
previous research has shown that speech rate is a key indi-
cator of linguistic fluency. In general, a faster speech rate
tends to indicate greater fluency (Kormos & Dénes, 2004).
Segalowitz (2010), from a psycholinguistic perspective,
investigated the role of speech rate in fluency, suggesting
that the faster a speaker’s rate, the quicker they can pro-
cess information and organize language cognitively, indic-
ative of higher cognitive fluency. Moreover, De Jong et al.
(2019) found that second-language speakers who speak
at a faster rate are often perceived by native speakers as
more fluent. However, excessively fast speech can also
lead to reduced articulatory clarity, accuracy, and compre-
hensibility, thereby affecting the overall communicative
effectiveness. In Zheng and Wagner’s (2020) study, they
discovered that when the speech rate reaches a certain lev-
el, it might lead to more corrections needed by the speak-
er, thereby reducing fluency. Thus, there is not a simple
positive correlation between speech rate and perceived
fluency, speech rate is also affected by multiple variables.
Table 1 presents the usage role of combined indicators for
speed measurement in within-turn fluency. Another speed
measure is articulation rate, but this measure focuses more
on the time that the speaker spends talking, excluding
pauses (Kang & Johnson, 2018).
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Table 1 Measurement of speed and its combination with other measures

Measures Definitions References
i . . . De Jong (2009), Suzuki & Kormos
Articulation Rate Words or syllables pronounced per minute (excluding pauses) (2020) 9 )

Speech Rate + Pause Duration

The unit of measurement calculated by the number of words | Towell (2018), Tavakoli & Wright
produced in a certain time duration (e.g. words per second).

(2020), Kahng (2020), De jong

Duration of each pause (2016)
Speech Rate + Pause Frequen- | Same above Tavakoli (2021), Kormos (2014),
cy Number of pauses in speech De jong (2016)

Speech Rate + Articulation

. Same above
Rate + Pauses Duration

Kahng (2020), Kim (2018)

Speech Rate + Pause & Repair | Same above
Frequency

Number of maintenance actions carried out per unit time.

Kormos (2020), Segalowitz &
Freed (2020)

Speech Rate + Articulation
Rate + Repair & Pause Fre-
quency

Same above

Skehan (2016), Gilabert (2017)

According to Table 1, speech rate is the core measurement
in previous studies. Meanwhile, the first combination is
the most common, reflecting the rhythm and smoothness
of speech. Moreover, the repair frequency is introduced
in multiple combinations, especially in conjunction with
speech rate and pause frequency. Overall, the comprehen-
sive use of multiple measures is more frequent, helping to
evaluate the within-turn fluency.

The next dimension is breakdown, which is key to under-
standing within-turn fluency. It comprises three factors:
silent pauses, audible (filled) pauses (e.g., “um”, “uh”),
and elongations (e.g., stretching of syllables or sounds).
Bosker et al. (2012) argued that frequent and protracted
pauses are indicative of reduced fluency. He also pro-
posed that different types of pauses have different effects
on the listener’s perception of fluency. Listeners perceive

a speaker’s fluency to be significantly lower when the
speaker frequently inserts silent pauses, especially longer
ones. Filled pauses, on the other hand, serve to maintain
the flow of speech and prevent listeners’ attention from
wandering. A recent study by Pickering and Garrod (2013)
on pauses from a psycholinguistic perspective suggested
that filled pauses can function as signals for “keeping
the floor” or “participation markers” in conversation, as
speakers can monitor and adjust their output according to
dialogue cues, reflecting the interactive nature of dialogue.
Although pauses have been studied extensively (Tava-
koli & Wright, 2020), we need to identify which indica-
tors are beneficial for research and which less attended
ones should be added for measurement. Table 2 presents
pause-related measures and related previous research.

Table 2 Measurement of pauses

Measures Definitions

References

Pause Frequency Number of pauses in speech

Suzuki & Kormos (2021), Peltonen & Lintunen
(2016), Kang & Johnson (2018), Tavakoli &
Wright (2020)

Pause Duration Duration of each pause

Zhan & Zhou (2019), Liu & Wang (2021)

Pause Position

The placement of pauses in speech

Wang & Liu (2016), Zhang & Li (2020)

Intra-sentence Pause

Pauses occurring within the same discourse

Boersma & Weenink(2018), Bogels & Krahmer
(2016)

Pause Frequency & Duration . -
b y cessing difficulty

Assessing speaker fluency and information pro-

Kahng (2014), De jong & Bosker (2016), Fos-
ter & Tavakoli (2009)

Pause Frequency & Position

Analyzing the distribution of pauses in different
contexts and their impact on fluency

Kahng (2018), O’Connell (2017)
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Pause Frequency & Intra-sen-
tence Pause

Analyzing fluency issues in complex syntax

De jong et al. (2015), Doukhan et al. (2012)

Based on Table 2, the frequency, duration, and position
of pause, along with their combination, are frequently
used for fluency measurement. Besides, the intra-sentence
pauses, which is a relatively undervalued measure, hold
important measurement values in fluency research. It can
reveal the fluency and cognitive load of the speaker in lan-
guage production, effective in assessing an L2 speaker’s
fluency (Kahng, 2020).

Additionally, prolongation is also a direction to study
speech interruptions. Generally speaking, if a syllable or a
word is pronounced exceeds twice the normal duration, it
can be considered as prolongation (Esmaili & Vali, 2017).
It is worth mentioning that changes in intonation can also
be regarded as prolonged (Ladd, 2008). Previous research
has suggested that it may subtly index difficulties in lan-
guage production (Bosker, 2014). For example, Kormos
(2014) discussed and highlighted that prolongations are
more common in L2 speech, as speakers often need more
time to organize their thoughts. Recent research by Miller
et al. (2022) conducted acoustic analyses of prolongations
and found that frequent prolongations might negative-
ly impact listeners’ perception of fluency. To measure
prolongations, researchers use software such as Praat to
quantify the duration of prolonged sounds. The measure-
ment provides objective data to understand the role of
hesitations in speech (De jong, 2021). In addition to the
factors mentioned above, paralinguistic noises — such as
sighs, laughs, or throat-clearing — also impact within-turn
fluency. They often surface during moments of hesitation
or difficulty and are used as a strategy to maintain the flow
of dialogue, giving speakers more time to plan their next
utterance (Kormos & Trebits, 2020). However, paralin-
guistic noises are sometimes necessary in dialogue as they
can help speakers better indicate their attitudes or convey
emotions that are challenging to communicate through
words alone (Feruzabonu, 2020). It can be quantified in
terms of frequency and duration. Although these two fac-
tors have been less analyzed in L2 fluency research, they
offer additional insight into the challenges that L2 speak-
ers face in real-time language production.

The last within-turn fearure is repair, which consists main-
ly of three components: repetitions (the speaker repeats
previous words, perhaps for emphasis or correction),
self-corrections (the speaker immediately corrects the ex-
pression after realizing the mistake), and false starts (the
speaker pauses at the beginning of an utterance, reorga-

nizes thoughts, or revises expression (Kormos, 2014; Ske-
han, 2009). Repair plays a role in maintaining coherence
and enhancing communicative effectiveness within turns,
particularly in L2 learning. Early research on repetitions
mainly focuses on their functions as a strategy to manage
phonetic production under cognitive load. For instance,
Levelt (1983) proposed that repetitions serve not only
as a response to errors but also help speakers delay their
response when time is limited or their thoughts are inter-
rupted, thus contributing to a balance between fluency and
informativity. While repetition contributes to maintaining
the flow of dialogue, excessive or unnecessary repetition
is generally perceived as a sign of lack of fluency (Kor-
mos, 2014). Recently, repetition has received consider-
able attention in the measurement and analysis of second
language acquisition, particularly fluency. Research
shows that less proficient speakers tend to repeat more
because they need more time to organize their thoughts
and produce a second language (Skehan & Foster, 2019).
Self-correction and false starts also play an important role
in the study of second language proficiency. Zuniga et
al. (2019) studied error correction processes in language
production, and they found that self-correction not only
benefits fluency but also enhances the effectiveness of
intersection. De Jong (2011) found that differences in cul-
tural background affect the frequency and type of self-cor-
rection. This indicates that the focus of self-correction
research has now expanded to include social contextual
factors compared to earlier times. Besides, false starts
have also gained some scholarly attention. Early scholars
only examined the impact of misstarting on fluency and
comprehension, and now they are also looking into its
role in dialogue. Norrick (2018) found that false starts can
help regulate the pace and fluency of dialogue. Overall,
previous studies related to repairs can help researchers
more effectively study and assess L2 learners’ language
production skills through discussions.

3. Section 2: Between-turn fluency

In the assessment of dialogue fluency, between-turn flu-
ency is an indispensable component alongside within-turn
fluency. Between-turn fluency refers to the fluency exhib-
ited during the transitions between speakers in dialogues,
focusing primarily on turn-taking, responses, and coor-
dination among interlocutors. This section discusses the
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common measures of between-turn fluency in previous re-
search and identifies measures that have been overlooked
but should be paid attention to.

In the study of between-turn fluency, turn pause occupies
a central position as it directly reflects the fluency of turn

transition and cognitive load during interaction, making it
one of the important dimensions for evaluating dialogue
fluency (Levinson & Torreira, 2015). Table 3 illustrates
the commonly used measurements and methods.

Table 3 Measurement of turn pauses

Measures Calculation Relevant Research
Pause Frequency Totalnumber.och?uses xUnit Conversation Factor Stivers et al. (2009), De Jong &
Total Speaking Time Bosker (2013)

Pause Position Ratio
Pause Location

_ Number of Pauses at Position X

Levinson & Torreira (2015), Held-

x100% ner & Edlund (2010)
Total Number of Pauses
Levinson & Torreira (2015), Choi
Turn Pause Length T2-T1 (2016)
. Stivers et al. (2009), Levinson
Transfer Time T2-T1 &Torreira (2015)
Response Latency Th-Ta De Jong & Bosker (2013), Saito et

al. (2019)

Notes:

(1) T2 refers to the time when the second speaker starts
speaking, and T1 refers to the time when the first speaker
finishes speaking.

(2) Tb refers to the time when the second speaker begins
to respond, and Ta refers to the time when the first speaker
finishes speaking.

According to previous studies on between-turn fluency,
alignment mechanism, and response appropriateness are
other common measures. First, alignment mechanisms
mainly involve verbal and non-verbal alignment in di-
alogues. Table 4 provides detailed information on the
specific measures and calculation methods for these two
types of alignment.

Table 4 Summary of the alignment mechanism

ment

Speech Rate

Classification common Mea- | 16 asures Methodology Relevant Re-
sures search
Y(4i-A)(Bi-B)
Lo . r= Saito (2019)
- .7\ . 5)\2 y
Verbal Alignment Phonetic Align- | Pitch, \/Z(Az—A) +Z(Bz—B) Kim (2015),

. SPM1-SPM 2
Rate alignment = Q
SPMmax

Schmidt (2012)

Lexical Align- | Lexical Repetition | Number of repeated words «100% Saito (2021)
ment Rate Total number of words
Syntactic Align- | Syntactic Structure | Number of aligned syntactic structures -
o - Saito (2019)

ment Repetition Rate Total number of syntactic structures

Lexical Overlap

_ Numebr pf overlapping words
Semantic Align- | Lexical Overlap, Total words spoken Pickering &
ment Synonym Usage Semantic Alignment Garrod (2021)

_ Number of synonymsused

Total unique words used
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Pragmatic Alignment

_ Number of matched speech acts

Speech Acts, Con-
sistency of Dialogue
Strategies

Pragmatic
Alignment

Strategy Alignment
Number of aligned strategies

Total b hact
otal number of speech acts Healey et al.

(2014)

" Total number of strategies used

Posture Alignment

Number of aligned postures

Posture,

Non-verbal Align- Eye Contact, Facial

ment

Total number of postures observed

Eye Contact Alignment
_ Durationof aligned eye contact

Louwerse

Expression

Facial Expression Alignment

_ Number of aligned facial expressions

etal. (2012)
Total conversationtime

Total facial expressions observed

Notes:

(1) r = pitch correlation coefficient, Ai & Bi represent the
pitch of two speakers at moment “I”.

(2) SPM1 & SPM2 are the speaking rates of both parties
in specific dialogue turns, and SPMmax is the maximum
speech rate in dialogue.

In addition, appropriate responses determine whether the
speaker’s responses in a dialogue are timely and appro-
priate, and are an important indicator of dialogue par-
ticipants’ ability to understand and interact (Rapanta &
Felton, 2022). It is commonly measured for response la-
tency, content adequacy, and pragmatic adequacy (Taguchi
& Roever, 2017). For example, Saito (2019) developed a
scoring system (including relevance to the dialogue top-
ic, completeness and accuracy of information, clarity of
speech, logicality, and ease of understanding for listeners)
and scores participants’ speech content based on these cri-

teria to measure content adequacy and practical adequacy.
This evaluation is typically conducted by multiple expe-
rienced raters. Moreover, the calculation is determined by
dividing the total score given by raters by the number of
raters to obtain the result.

Meanwhile, syntactic adaptation(speaker’s ability to ad-
just the syntactic structure according to the other party’s
language structure during communication) and dialogue
synchronization (coordination process whereby dialogue
participants maintain consistency in language rhythm,
intonation, and language structure) (Pickering & Garrod,
2004), two closely related concepts, are two other mea-
sures, but they have not attracted as much scholarly atten-
tion as the measures above. Saito and Kachlicka (2021)
mainly used measures of syntactic adaption as shown in
Table 5.

Table 5 Measurement of syntactic adaption

Measures

Methodology

Grammatical Structure Matching

Number of Matched Structures

x100%

Total number of Structures

Phrase Repetition

Number of Repeated Phrases

x100%

Total Number of Phrases

Reverse Conversation

Number of Reverse Structures <100%

Total Number of Speaker Turns

Besides, there is some research on the different types of
synchronization that occur in dialogues, such as dialogue
synchronization. Table 6 represents their measurements

and methods.
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Table 6 Summary of synchronization

Classification Measures

Calculation

Relevant Research

Turn Duration = End Time — Start Time

Pitch Matching, Prosodic Fea-

\Voice Synchronization
tures

Dialogue Syrchronizaion | 19™Teking dynamics, Paus- | paceFrequency Gregory & Webser
' P _ Number of Pauses
Total Turns
Pitch Similarity

=1- (

Prosodic Similarity
_ Matched Features

Average Pitch Difference
Max Pitch Range

Louwerse et al.
(2012)

Total Features

Gesture Synchronization Gesture Timing, Gesture Types

Gesture Overlap
_ Time Overlap with Speech

Total Gesture Duration
Gesture Frequency

_ Number of Specific Gesture Type

As above

Total Gestures

\Volume Similarity, Rhythmic

Speech Synchronization Similarity

1-(

Matched Rhythmic Patterns

AverageVolume Difference

MaxVolume Range
As above

Total Patterns

However, there are still some potential measures available
for measurement, such as listening fluency, which is usu-
ally measured by reaction speed and depth of understand-
ing, a listener’s ability to understand language input quick-
ly and accurately (Field, 2008). It is crucial for response

and information processing in turn-taking, significantly
influencing the fluency of dialogue (Brouwer & Krahmer,
2018). Although there is relatively little literature on the
measurement of listening fluency in between-turn fluency
studies, it can be measured by these measures in Table 7.

Table 7 Measurement of listening fluency

Measures Calculation

Relevant Research

Response Time

T2 —T1 (Refer to table 3)

Wang & Xu (2020)

Comprehensive Accuracy

Number of correct responses

x100%

Total number of questions

Field (2018)

Total information processed

Processing Speed

Total processing time

Saito & Lyster (2018)

Therefore, if this measure can be widely used to measure
between-turn fluency, future research can further develop
these measurements to provide a more systematic evalua-
tion framework for dialogue fluency.

4. Conclusion and Discussion

This review highlights measures of both within-turn

fluency and between-turn fluency in the assessment of
dialogue fluency. In assessing within-turn fluency, speed,
pause (frequency, duration, location), and self-repair are
the most common sub-dimensions. Moreover, the review
emphasizes the use of composite measures of dialogue
fluency from multiple perspectives. Meanwhile, measures
of between-turn fluency, such as turn pause length, can
reflect the cooperation and smoothness of interaction



between speakers. In addition, this paper summarizes
co-construction measures that are worth considering or
potentially applicable in between-turn fluency measures,
such as alignment, synchronization, and listening fluen-
cy, which broaden the research horizon. This paper also
outlines methods for calculating certain measures to help
refine the theoretical framework for fluency evaluation.
However, existing research has shown a greater focus on
within-turn fluency, resulting in relatively fewer measures
for between-turn fluency. Future studies can further ex-
plore the synchronization behaviors in dialogue and listen-
ing fluency as measures to better assess the fluency per-
formance of speakers between turns. In conclusion, future
research should continue to explore further and uncover
potential measures to achieve a more comprehensive anal-
ysis and evaluation of dialogue fluency, especially in L2
learning.

References

[1]. Boersma, P., & Weenink, D. (2018). Intra-sentence pause
patterns and their effects on prosody perception in speech
processing. Speech Communication, 98, 76-84. https://doi.
0rg/10.1016/j.specom.2017.09.003

[2]. Bogels, S., & Krahmer, E. (2016). The role of intra-
sentence pauses in discourse processing: Evidence from
speech production and comprehension. Journal of Memory and
Language, 91, 74-88. https://doi.org/10.1016/j.jm1.2016.04.004
[3]. Bosker, H. R. (2014). L2 fluency: The role of speech rate
and pauses in oral proficiency assessments. Language Testing
31(1), 27-49. https://doi.org/10.1177/0265532213497095

[4]. Bosker, H. R., de Jong, N. H., & van Weijen, D. (2012). Pause
frequency and its relationship to fluency in L2 speech: A corpus
study. Applied Psycholinguistics, 33(2), 1-20. https://doi.
0rg/10.1017/S0142716411000292.

[5]. Brouwer, S., & Krahmer, E. (2018). Turn-taking and
information structure in dialogue. Discourse Studies, 20(3), 261-
279. https://doi.org/10.1177/1461445618762537

[6]. Choi, J. (2016). Turn-taking and pause lengths in natural
conversation: An analysis of a Korean corpus. Journal
of Pragmatics, 93, 27-43. https://doi.org/10.1016/
j.pragma.2015.12.002

[7]. De Jong, N. H., & Wempe, T. (2009). Practise makes
perfect: The relationship between practice and fluency in second
language speech. Applied Linguistics, 30(1), 20-41. https://doi.
0rg/10.1093/applin/amn010.

[8]. De Jong, N. H., & Perfetti, C. A. (2011). The role
of self-repair in fluency and comprehension. Journal of
Language and Social Psychology, 30(2), 179-199. https://doi.
0rg/10.1177/0261927X11412651

Dean&Francis

SHIQING PENG

[9]. De Jong, N. H., & Bosker, H. R. (2013). Choosing a
threshold for silent pauses to measure second language fluency.
Second Language Research, 29(4), 439-463. https://doi.
0rg/10.1177/0267658313498866

[10]. De Jong, N. H., Groenhout, R., Schoonen, R., & Hulstijn,
Y. H. (2015). Second language fluency: Speaking style or
proficiency? Correcting measures of second language fluency for
first language behavior. Applied Psycholinguistics, 36, 223-243.
https://doi,org/10.1017/S0142716413000469

[11]. De Jong, N. H., & Bosker, H. R. (2016). Effects of speaking
task and proficiency on the midclause pausing characteristics
of L1 and L2 speech from the same speakers. Studies in Second
Language Acquisition, 38(1), 125-150. https://doi.org/10.1017/
S0272263115000414

[12]. De Jong, N.H. (2016). Pause location and task effects in L1
and L2 fluency. Studies in Second Language Acquisition, 38(4),
569-593. https://doi.org/10.1017/S0272263116000295.

[13]. De Jong, N. H., Steinel, M. P., Florijn, A., & Schoonen,
R. (2019). The relationship between speech rate and perceived
fluency in second-language speech. Language Learning, 69(1),
195-224. https://doi.org/10.1111/lang.12345

[14]. De Jong, N.H., Pacilly, J., & Heeren, W. (2021). Praat
scripts to measure speed fluency and breakdown fluency in
speech automatically. Assessment in Education: Principles,
Policy & Practice, 28(4), 456-476. https://doi.org/10.1080/0969
594X.2021.1951162

[15]. Doukhan, D., Rilliard, A., Rosset, S., & D’Alessandro,
C. (2012). Modelling pause duration as a function of contextual
length. Interspeech, 659-662. https://doi.org/10.21437/
Interspeech.2012-203

[16]. Esmaili, M., Vali, M., & Lotfi, A. (2017). A speaker
rate robust prolongation detection algorithm for dysfluency
analysis. Journal of Medical Signals & Sensors, 7(1), 31-
37. https://doi.org/10.4103/jmss.jmss_57_16

[17]. Field, J. (2008). Listening in the language
classroom. Cambridge University Press. https://doi.org/10.1017/
CB09780511490406

[18]. Field, J. (2018). The interaction of listening comprehension
and fluency in second language learners. Applied Linguistics,
39(2), 220-240. https://doi.org/10.1093/applin/amx060

[19]. Foster, P., & Tavakoli, P. (2009). The effects of
speaking task and proficiency on pausing behavior in L2
speech. International Review of Applied Linguistics in Language
Teaching, 47(1), 23-43. https://doi.org/10.1515/iral.2009.003
[20]. Feruzabonu Temurgizi Temirova. (2020). Importance of
paralinguistic features in communication and their theoretical
study. The American Journal of Social Science and Education
Innovations, 2(09), 111-116. https://doi.org/10.37547/tajssei/
\Volume02Issue09-15


https://doi.org/10.1016/j.specom.2017.09.003
https://doi.org/10.1016/j.specom.2017.09.003
https://doi.org/10.1177/0265532213497095
https://doi.org/10.1017/S0142716411000292
https://doi.org/10.1017/S0142716411000292
https://doi.org/10.1093/applin/amn010
https://doi.org/10.1093/applin/amn010
https://doi.org/10.1177/0261927X11412651
https://doi.org/10.1177/0261927X11412651
https://doi.org/10.1177/0267658313498866
https://doi.org/10.1177/0267658313498866
https://doi,org/10.1017/S0142716413000469
https://doi.org/10.1017/S0272263115000414
https://doi.org/10.1017/S0272263115000414
https://doi.org/10.1111/lang.12345
https://doi.org/10.1017/CBO9780511490406
https://doi.org/10.1017/CBO9780511490406

Dean&Francis

ISSN 2959-6122

[21]. Ginther, A., Dimova, S., & Yang, H. (2010). The role
of speech rate in the assessment of fluency in speaking
tests. Language Testing, 27(4), 525-544. https://doi.
0rg/10.1177/0265532210373740

[22]. Gregory, S., & Webster, J. (2021). Measuring dialogue
synchronization: Methodological advancements and empirical
findings. Discourse Processes, 58(1), 1-20. https://doi.org/10.10
80/0163853X.2021.1889907

[23]. Gilabert, R., & C. A. (2017). The effects of task complexity
on fluency in L2 speech. Applied Linguistics, 38(2), 185-203.
https://doi.org/10.1093/applin/amw006.

[24]. Housen, A., Kuiken, F., & Vedder, 1. (2012). Complexity,
accuracy, and fluency in SLA: A research agenda. Applied
Linguistics, 33(4), 367-384. https://doi.org/10.1093/applin/
ams019

[25]. Heldner, M., & Edlund, J. (2010). Pauses, gaps and
overlaps in conversations. Journal of Phonetics, 38(4), 555-568.
https://doi.org/10.1016/j.wocn.2010.08.002

[26]. Healey, P. G. T., Purver, M., Howes, C., & McCabe, R.
(2014). Divergence in dialogue. PLOS ONE, 9(6), €98598.
https://doi.org/10.1371/journal.pone.0098598

[27]. Kormos, J., & Dénes, M. (2004). Examining the
complexity of second language speech production: The role
of the fluency construct. Applied Linguistics, 25(3), 333-354.
https://doi.org/10.1093/applin/25.3.333

[28]. Kormos, J., & Dénes, M. (2004). Exploring measures and
perceptions of fluency in second language speech. Language
Learning, 54(2), 427-463. https://doi.org/10.1111/j.0023-
8333.2004.00267.x

[29]. Kormos, J., & Tavakoli, P. (2010). The role of fluency in
second language learning. Language Learning, 60(4), 712—745.
https://doi.org/10.1111/j.1467-9922.2010.00565.x

[30]. Kormos, J. (2014). Speech production and the role of
language proficiency in the fluency of L2 learners. Studies
in Second Language Acquisition, 36(2), 191-215. https://doi.
0rg/10.1017/S0272263113000451

[31]. Kormos, J., & Csizér, K. (2014). The role of task
complexity in second language fluency. Applied Linguistics,
35(1), 1-22. https://doi.org/10.1093/applin/amt023

[32]. Kormos, J., & Trebits, A. (2020). Measuring fluency: The
interaction of speech rate, pauses, and repairs. Language Testing,
37(2), 145-168. https://doi.org/10.1177/0265532220904902.
[33]. Kahng, J. (2014). The impact of proficiency level on pause
characteristics in second language speech. Language Testing,
31(1), 5-27. https://doi.org/10.1177/0265532213515032

[34]. Kahng, J. (2018). The effect of pause location on perceived
fluency. Applied Psycholinguistics, 39(3), 569-591. https://doi.
0rg/10.1017/S0142716417000534

[35]. Kahng, J. (2020). The role of pausing in second

language fluency: Exploring pause frequency and syllable
length. Language Teaching Research, 24(5), 738-755. https://
doi.org/10.1017/S0272263120000013.

[36]. Kahng, J. (2020). The multidimensionality of second
language oral fluency: Interfacing cognitive fluency and
utterance fluency. Studies in Second Language Acquisition,
42(4), 877-908. https://doi.org/10.1017/S0272263119000320.
[37]. Kahng, J. (2020). Cognitive factors influencing
utterance fluency in L2 dialogues: Monadic and non-monadic
perspectives. Frontiers in Psychology. https://doi.org/10.3389/
fpsyg.2020.00822

[38]. Kim, Y. J., & McDonough, K. (2015). Linguistic alignment
in second language acquisition: A review of the evidence. Studies
in Second Language Acquisition, 37(4), 551-577. https://doi.
0rg/10.1017/S0272263115000116

[39]. Kim, J.-S., & Lee, H. (2018). Analyzing pause frequency,
repair frequency, and syllable duration in fluent and disfluent
speech. Journal of Phonetics, 71, 1-16. https://doi.org/10.1016/
j.wocn.2018.02.002

[40]. Kang, O., & Johnson, M. D. (2018). The impact
of pause frequency on raters’ judgments of L2 oral
fluency. Language Testing, 35(3), 359-380. https://doi.
0rg/10.1177/0265532217704031

[41]. Kang, O., & Johnson, K. E. (2018). The role of articulation
rate in second language speech fluency assessment. In T. Isaacs
& P. Trofimovich (Eds.), Second language pronunciation
assessment: Interdisciplinary perspectives (pp. 85-100).
Multilingual Matters. https://doi.org/10.21832/9781783099440-
007

[42]. Ladd, D. R. (2008). Intonational phonology. Cambridge
University Press. https://doi.org/10.1017/CB09780511808814
[43]. Levelt, W. J. M. (1983). Monitoring and self-repair in
speech. Cognition, 14(1), 41-104. https://doi.org/10.1016/0010-
0277(83)90026-4

[44]. Louwerse, M.M., Dale, R., Bard, E.G., & Jeuniaux, P.
(2012). Behavior matching in multimodal communication is
synchronized. Cognitive science, 36 8, 1404-26. https://doi.
0rg/10.1111/j.1551-6709.2012.01269.x

[45]. Levinson, S. C., & Torreira, F. (2015). Timing in turn-
taking and its implications for processing models of language.
Frontiers in Psychology, 6, 731. https://doi.org/10.3389/
fpsyg.2015.00731

[46]. Levinson, S. C., & Torreira, F. (2015). Timing in turn-
taking and its implications for the study of conversation.
Psychological Science, 26(9), 1358-1366. https://doi.
0rg/10.1177/0956797615595874

[47]. Liu, X., & Wang, Y. (2021). Pause duration and its role
in the processing of disfluent speech in second language
speakers. Language and Cognitive Processes, 36(5), 673—


https://doi.org/10.1177/0265532210373740
https://doi.org/10.1177/0265532210373740
https://doi.org/10.1080/0163853X.2021.1889907
https://doi.org/10.1080/0163853X.2021.1889907
https://doi.org/10.1093/applin/amw006
https://doi.org/10.1093/applin/ams019
https://doi.org/10.1093/applin/ams019
https://doi.org/10.1371/journal.pone.0098598
https://doi.org/10.1111/j.0023-8333.2004.00267.x
https://doi.org/10.1111/j.0023-8333.2004.00267.x
https://doi.org/10.1093/applin/amt023
https://doi.org/10.1177/0265532213515032
https://doi.org/10.1017/S0272263119000320
https://doi.org/10.1016/j.wocn.2018.02.002
https://doi.org/10.1016/j.wocn.2018.02.002
https://doi.org/10.1177/0265532217704031
https://doi.org/10.1177/0265532217704031
https://doi.org/10.1016/0010-0277(83)90026-4
https://doi.org/10.1016/0010-0277(83)90026-4
https://doi.org/10.1177/0956797615595874
https://doi.org/10.1177/0956797615595874

687. https://doi.org/10.1080/01690965.2021.1919346

[48]. Miller, M. A., et al. (2022). Cognitive demands and speech
production: The role of prolongations in language processing.
Journal of Experimental Psychology: Learning, Memory, and
Cognition, 48(4), 658-675. https://doi.org/ 10.1037/xIm0001121
[49]. Norrick, N. R. (2018). False starts and repairs in
conversational fluency. Discourse Studies, 20(5), 635-
654. https://doi.org/10.1177/1461445618791112

[50]. O’Connell, D. C., & Kowal, S. (2017). The effect of
sentence position on pause duration. Discourse Processes, 54(3),
211-227. https://doi.org/10.1080/0163853X.2016.1267169

[51]. Pickering, M. J., & Garrod, S. (2004). Toward a
mechanistic psychology of dialogue. Behavioral and
Brain Sciences, 27(2), 169-190. https://doi.org/10.1017/
S0140525X04000056

[52]. Pickering, M. J., & Garrod, S. (2013). An integrated theory
of language production and comprehension. Psychological
Review, 120(2), 243-283. https://doi.org/10.1037/a0031091
[53]. Pickering, M. J., Garrod, S., & Kelleher, J. (2021).
Semantic alignment in dialogue: The role of semantic similarity
and synonymy. Cognitive Science, 45(3), €12950. https://doi.
0rg/10.1111/cogs.12950

[54]. Peltonen, P., & Lintunen, P. (2016). Fluency in L2
English: The effects of pause frequency and length on perceived
proficiency. Applied Linguistics, 37(5), 781-804. https://doi.
0rg/10.1093/applin/famu072

[55]. Rossiter, M. J., Derwing, T. M., & Munro, M. J. (2010).
Assessing the fluency of second language speech: A review of
the literature. Language Teaching Research, 14(3), 393-419.
https://doi.org/10.1177/1362168809360406

[56]. Rapanta, C., & Felton, M. K. (2022). Learning to argue
through dialogue. Learning and Instruction, 79, 101-120. https://
doi.org/10.1007/s10648-021-09637-2

[57]. Skehan, P. (2009). Modelling second language
performance: Integrating complexity, accuracy, fluency,
and lexis. Applied Linguistics, 30(4), 510-532. https://doi.
0rg/10.1093/applinfamp047

[58]. Skehan, P., & Foster, P. (2016). The role of complexity,
accuracy, and fluency in L2 task performance. Language Testing,
33(3), 309-329. https://doi.org/ 10.1177/0265532216659953
[59]. Skehan, P., & Foster, P. (2019). Task complexity, repetition,
and L2 performance. Studies in Second Language Acquisition,
41(1), 228-256. https://doi.org/10.1017/S0272263118000310
[60]. Segalowitz, N. (2010). Cognitive bases of second
language fluency (pp. 10-15). Routledge. https://doi.
0rg/10.4324/9780203851357

[61]. Segalowitz, N. (2010). Cognitive fluency and its role
in language processing. International Journal of Applied
Linguistics, 20(2), 191-208. https://doi.org/10.1111/j.1473-

Dean&Francis

SHIQING PENG

4192.2010.00244.x

[62]. Segalowitz, N., & Freed, B. F. (2020). Examining
the role of pauses and speech rate in the development of
L2 fluency. Journal of Second Language Studies, 5(2), 55-
79. https://doi.org/10.1017/S027226312000052X

[63]. Suzuki, S., & Kormos, J. (2020). The effect of articulation
rate on perceived fluency in second language speech. Applied
Linguistics, 41(3), 487-509. https://doi.org/10.1093/applin/
amz002

[64]. Suzuki, S., & Kormos, J. (2021). Examining the role of
pause frequency in L2 speech processing and perception. System,
96, 102416. https://doi.org/10.1016/j.system.2020.102416

[65]. Saito, K., Trofimovich, P., & Isaacs, T. (2017). Second
language speech production research: Methodological
innovations and new insights. Language Learning, 67(Suppl. 1),
1-9. Wiley. https://doi.org/10.1111/lang.12223

[66]. Saito, K., & Lyster, R. (2018). Processing speed and its
relationship with listening comprehension in second language
learners. Studies in Second Language Acquisition, 40(4), 653-
674. https://doi.org/10.1017/S0272263118000157

[67]. Saito, K. (2019). The role of pronunciation in second
language fluency: An exploratory study. Studies in Second
Language Acquisition, 41(3), 543-570. https://doi.org/10.1017/
S0272263118000340

[68]. Saito, K., Trofimovich, P., & Isaacs, T. (2019). Second
language speech production: Investigating linguistic correlates
of comprehensibility and accentedness for learners at different
ability levels. Applied Psycholinguistics, 40(6), 1461-1487.
https://doi.org/10.1017/S0142716419000202

[69]. Saito, K., & Kachlicka, M. (2021). Measuring syntactic
adaptation in second language learners: The role of proficiency
and context. Language Learning, 71(4), 1127-1158. https://doi.
0rg/10.1111/lang.12462

[70]. Stivers, T., Enfield, N. J., & Levinson, S. C. (2009).
Universals and cultural variation in turn-taking in conversation.
Proceedings of the National Academy of Sciences, 106(26),
10587-10592. https://doi.org/10.1073/pnas.0903616106

[71]. Schmidt, R. (2012). Chapter 2. Attention, awareness, and
individual differences in language learning. In W. Chan, K.
Chin, S. Bhatt & I. Walker (Ed.), Perspectives on Individual
Characteristics and Foreign Language Education (pp.
27-50). Berlin, Boston: De Gruyter Mouton. https://doi.
0rg/10.1515/9781614510932.27

[72]. Tavakoli, P., & Foster, P. (2020). The interaction
of complexity, accuracy, and fluency in second language
production: A study of task effects. International Review of
Applied Linguistics in Language Teaching, 58(1), 1-22. https://
doi.org/10.1515/iral-2019-0101

[73]. Tavakoli, P., & Wright, C. (2020). Second language

10


https://doi.org/10.1111/cogs.12950
https://doi.org/10.1111/cogs.12950
https://doi.org/10.1093/applin/amp047
https://doi.org/10.1093/applin/amp047
https://doi.org/10.1111/j.1473-4192.2010.00244.x
https://doi.org/10.1111/j.1473-4192.2010.00244.x
https://doi.org/10.1093/applin/amz002
https://doi.org/10.1093/applin/amz002
https://doi.org/10.1111/lang.12223
https://doi.org/10.1017/S0272263118000340
https://doi.org/10.1017/S0272263118000340
https://doi.org/10.1017/S0142716419000202
https://doi.org/10.1111/lang.12462
https://doi.org/10.1111/lang.12462
https://doi.org/10.1515/9781614510932.27
https://doi.org/10.1515/9781614510932.27
https://doi.org/10.1515/iral-2019-0101
https://doi.org/10.1515/iral-2019-0101

Dean&Francis

ISSN 2959-6122

speech fluency: Investigating pauses, speed, and repair. Studies
in Second Language Acquisition, 42(2), 377-403. https://doi.
0rg/10.1017/S0272263119000572

[74]. Tavakoli, P., & Wright, D. (2020). Task-Based
Language Teaching and Fluency in Second Language
Acquisition. Cambridge University Press. https://doi.
0rg/10.1017/9781108677042

[75]. Tavakoli, P., & Wright, C. (2020). Investigating the
relationship between pause frequency and perceived fluency in
second language speech. Language Testing, 37(3), 329-349.
https://doi.org/10.1177/0265532219885072

[76]. Tavakoli, P., & Wright, C. (2021). Examining the
relationship between speech fluency and proficiency: The
role of pauses. Language Testing, 38(4), 453-471. https://doi.
0rg/10.1177/02655322211001615

[77]. Taguchi, N., & Roever, C. (2017). Second language
pragmatics: From theory to research. Applied Linguistics Review,
8(1), 1-35. https://doi.org/10.1515/applirev-2017-1001

[78]. Towell, R., & Hawkins, R. (2018). The impact of syntactic
complexity on fluency and comprehension. Applied Linguistics,
39(1), 45-69. https://doi.org/10.1093/applin/amx032

[79]. Wang, X., & Liu, M. (2016). The effect of pause position
on speech perception and fluency in native and non-native
speakers. Journal of Speech and Hearing Research, 59(5), 894—
907. https://doi.org/10.1044/2016_JSHR-S-16-0022

[80]. Wang, Y., & Xu, S. (2020). Response time as a measure
of listening fluency in L2 learners. Journal of Second
Language Studies, 10(2), 128-145. https://doi.org/10.1017/
S0022100318000296

[81]. Wang, H., & Xu, Y. (2021). The role of processing speed
in second language listening. Language Learning, 71(4), 987—
1005. https://doi.org/10.1111/lang.12470

[82]. Zheng, Y., & Wagner, L. (2020). The threshold effect of
speech rate on fluency and error production in second language
speech. Applied Linguistics, 41(5), 756-778. https://doi.
0rg/10.1093/applin/amah006

[83]. Zuniga, Michael, and Daphnée Simard (2019). Factors
influencing L2 self-repair behavior: The role of L2 proficiency,
attentional control, and L1 self-repair behavior. Journal
of Psycholinguistic Research, 48(1), 43-65. https://doi.
0rg/10.1007/s10936-018-9581-2.

[84]. Zhan, Y., & Zhou, X. (2019). The effects of pause duration
on speech perception in second language learners. Applied
Linguistics, 40(4), 575-589. https://doi.org/10.1093/applin/
amw045

[85]. Zhang, Y., & Li, Z. (2020). Influence of pause position on
fluency and cognitive load in second language speech. Language
Learning and Technology, 24(2), 87-105. https://doi.
0rg/10.1016/j.1t1.2020.04.003

11


https://doi.org/10.1017/S0272263119000572
https://doi.org/10.1017/S0272263119000572
https://doi.org/10.1017/9781108677042
https://doi.org/10.1017/9781108677042
https://doi.org/10.1177/02655322211001615
https://doi.org/10.1177/02655322211001615
https://doi.org/10.1093/applin/amx032
https://doi.org/10.1007/s10936-018-9581-2
https://doi.org/10.1093/applin/amw045
https://doi.org/10.1093/applin/amw045



