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Abstract

We explored the relationships between L2 utterance fluency and cognitive fluency in monologic and
dialogic tasks. The study involved 136 Chinese university-level English learners. Utterance fluency
was measured through speed, breakdown, and repair fluency aspects. Cognitive fluency was indicated
by L2 lexical and syntactic processing efficiency measures. Stepwise regression models, including
metrics of L2-specific cognitive fluency, L2 knowledge, and L1 utterance fluency as predictors,
targeted L2 utterance fluency as the dependent variable. We found that L2 cognitive fluency predicted
limited variance in utterance fluency, with its influence more evident in monologues. L2 lexical
processing efficiency paralleled syntactic processing efficiency’s importance in the monologic task but
surpassed it in dialogues. Moreover, L2 processing speed had a more significant impact on utterance
fluency than processing stability across both contexts. We suggest that cognitive fluency is not the sole
determinant of utterance fluency; L2 knowledge and L1 utterance fluency play non-negligible roles.

Highlights

o L2 cognitive fluency predicts limited variance in L2 utterance fluency

o L2 cognitive fluency’s influence on utterance fluency is more evident in monologic speaking

o L2 lexical processing efficiency is more crucial than syntactic processing efficiency for
utterance fluency

o L2 processing speed impacts utterance fluency more than processing stability

1. Introduction

Oral fluency is a core indicator of second language (L2) proficiency (Ginther et al., 2010) and is
commonly viewed as a key learning goal in L2 teaching and learning (Lintunen et al., 2020; Yan,
2015). A comprehensive understanding of fluency is thus essential for promoting effective L2
speech production and guiding instructional practices. Specifically, insights into how cognitive
mechanisms and temporal speech characteristics interact can inform teaching design and help
learners achieve higher fluency (Suzuki & Kormos, 2023).

In the cognitive approach, L2 fluency is a multidimensional construct, encompassing cognitive
fluency (CF), utterance fluency (UF), and perceived fluency (Segalowitz, 2010, 2016). While CF
refers to the efficiency of cognitive processes underlying speech production, UF represents the
temporal features of speech, such as speed and hesitation, that reflect these processes (Segalowitz,
2010, 2016; Suzuki & Kormos, 2023). Recent studies have modeled the UF-CF relationship in
monologic tasks, shedding light on the cognitive underpinnings of UF (De Jong et al., 2013; Kahng,
2020; Suzuki & Kormos, 2023). However, these studies often neglect the potential effect of L1 UF and
general cognitive abilities (e.g., domain-general information processing ability) on L2 UF and CF
(DeJongetal., 2015; Gao & Sun, 2023; Gao & Sun, 2024; Kahng, 2020), and little is known about how
these factors operate in dialogic contexts where interactional demands such as turn-taking can
significantly influence speech production (McCarthy, 2010; Peltonen, 2017). Given the importance
of dialogic communication in real-world contexts (Tavakoli, 2016), investigating the UF-CF link
across both monologic and dialogic tasks is crucial for a more nuanced understanding of L2 fluency.
Therefore, the overarching aim of the study is to examine the UF-CF relationship in both monologic
and dialogic speaking, providing insights into the cognitive mechanisms underlying L2 speech
production and offering practical implications for language teaching, learning, and assessment.

2. Literature review
2.1. L2 utterance fluency

In L2 fluency research, L2 UF refers to the temporal characteristics of speech that reflect CF
(Segalowitz, 2010, 2016). This conceptualization of L2 UF aligns with Lennon (1990)’s narrow
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sense of L2 fluency, which distinguishes fluency from other aspects
of speaking performance, such as lexical diversity and syntactic
complexity. According to Lennon, while the broad sense of fluency
encompasses overall speaking proficiency, fluency in its narrow
sense is a performance phenomenon rather than linguistic know-
ledge that can be mentally stored. Building on this narrow sense of
fluency, Skehan (2003) classified L2 UF measures into three dimen-
sions: speed, breakdown, and repair fluency. Tavakoli and Skehan
(2005) further substantiated this conceptual model through factor
analysis, confirming the three-dimension nature of L2 UF. Speed
fluency, often measured by articulation rate (number of syllables/
speaking time excluding silent pauses), reflects delivery speed.
Breakdown fluency is measured by the frequency and duration of
filled and silent pauses. Filled pauses are identified as non-
lexicalized pauses (e.g., uh or um in English), and silent pauses
are identified as silence longer than 250 ms (De Jong & Bosker,
2013) or 200 ms (De Jong & Wempe, 2009; Gao et al., 2025). Repair
fluency is exhibited by a range of repair behaviors, such as repeti-
tions, corrections, and false starts.

2.2. L2 utterance fluency and speech production

Some researchers have resorted to the models of L2 speech pro-
duction to explain L2 UF from a cognitive perspective (e.g., Gao &
Sun, 2023, Kahng, 2014). According to Kormos’ (2006) model,
speech production goes through several major stages, including
conceptualization, formulation, articulation, and monitoring. Dur-
ing conceptualization, speakers form an intention and organize
relevant conceptual information for expression, resulting in a pre-
verbal message. In the formulation stage, the preverbal plan under-
goes lexico-grammatical, morpho-phonological, and phonetic
encoding, culminating in internal speech, which is then executed
at the articulation stage. Throughout the speech production pro-
cess, monitoring loops continuously check the alignment of each
output with the communicative purpose. If misalignment occurs,
the process can be restarted or repaired. Kormos claimed that L2 UF
is primarily related to the automatization of lexical, syntactic,
morphological, and phonological encoding processes. Segalowitz
(2010) further conceptualized the efficiency of the cognitive pro-
cesses during L2 speech production as L2 CF. According to Sega-
lowitz, L2 UF reflects L2 CF, and processing difficulties might occur
at each stage of speech production, leading to dysfluencies.

2.3. L2 cognitive fluency

L2 CF can be operationalized as the efficiency of linguistic encoding
processes, including lexical and syntactic processing speed and
stability (Segalowitz, 2010, 2016). Segalowitz emphasized that CF
involves more than faster processing; stability in processing is
equally critical. To address this, he proposed the coefficient of
variation (CV) as another measure of CF, reflecting reaction time
(RT) variability normalized by processing speed. Calculated as the
standard deviation (SD) of RT divided by the mean RT across trials
(SD/RT), a lower CV indicates greater processing stability.

While some studies have focused on measures of lexical and/or
syntactic processing efficiency (speed and stability) to indicate L2
CF (e.g., Olkkonen et al., 2024; Segalowitz & Freed, 2004), other
studies have included L2 knowledge as an additional component of
CF (De Jong et al., 2013; Kahng, 2020; Suzuki & Kormos, 2023).
These two approaches, according to Suzuki and Kormos (2023),
reflect narrow and broad conceptualizations of L2 CF, similar to
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Lennon’s (1990) distinction between narrow and broad senses of L2
fluency. In the broad sense, L2 CF encompasses linguistic know-
ledge and processing speed that are essential for fluent speech
production. The narrow sense aligns with Segalowitz’s (2010,
2016) original conceptualization that L2 CF is a performance
measure of rapidity and fluidity in mobilizing the complex cogni-
tive processes (utterance planning, assembling, and executing)
underlying L2 speech production.

Following Segalowitz’s (2016) argument that L2 knowledge base
does not directly indicate how fluent the L2 speech production
process is (i.e., the core concern of L2 cognitive fluency), we chose
to operationalize and interpret L2 CF in its narrow sense. This
approach is firmly grounded in the theory of automaticity (Kormos,
2006; Segalowitz, 2010, 2016), wherein rapid and smooth speech
reflects the automatization of encoding processes during L2 speech
production. Although we did not include L2 knowledge as a com-
ponent of L2 CF, we still analyzed its potential influence on L2 UF,
as prior research (e.g., De Jong et al.,, 2013; Kahng, 2020; Suzuki &
Kormos, 2023) suggests it may significantly affect UF. By doing so,
it can help further clarify the relationship between L2 UF and CF,
while ensuring comparability with previous studies.

It should be noted that L2 CF measures (processing speed and
stability) are related to general-purpose cognitive control processes
(Segalowitz, 2010, 2016). A recent study by Olkkonen et al. (2024)
has found a strong relationship between L1-L2 cognitive traits, such
as efficiency in lexical access (measured by accuracy in a rapid word
recognition task, r = .59) and monitoring in attention control
(measured by repair frequency in a Stroop task, r =.70). Olkkonen
et al. further suggested that the L1 and L2 cognitive measures likely
tap into shared general cognitive processes. This indicates that a
general cognitive trait may govern both L1 and L2 cognitive func-
tions. To obtain a purer measure of L2 processing speed and
stability (referred to as the L2-specific measure by Segalowitz,
2010, 2016), a commonly used approach is to regress L2 measures
on measures of general cognitive processing efficiency (Feng, 2022;
Kahng, 2020; Segalowitz, 2010, 2016). However, previous studies,
except for Kahng (2020), did not attempt to measure L2-specific
cognitive processing efficiency.

2.4. The relationship between L2 utterance fluency and
cognitive fluency

According to Segalowitz (2010, 2016), L2 CF plays a pivotal role in
shaping UF. Investigating the links between different dimensions of
CF (lexical and syntactic processing efficiency) and UF (speed,
breakdown, and repair fluency) offers insights into the cognitive
mechanisms driving fluency. While some studies have provided
indirect evidence that different L2 UF measures may have varying
cognitive underpinnings (e.g., Kahng, 2014; Tavakoli et al., 2020;
Yan et al., 2021), much remains unclear. These studies found that
the frequency of mid-clause silent pauses had stronger predictive
power for L2 speaking proficiency than end-clause pauses. They
hypothesized that silent pauses within clauses were related to the L2
encoding process during formulation, while end-clause pauses were
linked to conceptualization. However, these assumptions have not
been verified by examining the specific links between different UF
and CF measures. The available empirical findings on the link
remain extremely limited.

De Jong et al. (2013) made an early attempt to unravel the
relationship between L2 UF and CF. Using a corpus consisting of
179 L2 Dutch learners’ speech on eight role-play monologic tasks,
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they explored the contribution of L2 knowledge and processing
speed (CF in the broad sense) to UF through linear mixed model-
ing. They found that all UF measures were linked to one or more
measures of L2 knowledge and processing speed. Specifically, the
UF measure that was best explained was mean syllable duration (the
inverse articulation rate), with 50% of the variance explained.

Following De Jong et al. (2013), Kahng (2020) also measured L2
CF in its broad sense. Kahng investigated the contribution of L2
knowledge, L2-specific processing speed, and L1 UF to L2 UF of
44 Chinese English learners across two monologic tasks. Through
multiple regressions, Kahng found that the number of mid-clause
silent pauses was predicted by L2 knowledge and processing speed,
while end-clause silent pauses showed no such effects. This finding
advanced the understanding of the cognitive basis of L2 UF and
highlighted the distinct nature of mid-clause and end-clause silent
pauses.

Suzuki and Kormos (2023) also conceptualized L2 CF in its
broad sense, and modeled it as a two-factor construct, including
linguistic resources (L2 knowledge) and processing speed.
Through the structural equation modeling approach, they
explored the connections between L2 UF and CF dimensions.
The data were collected from 128 Japanese learners of English
performing four monologic tasks. Their findings showed that
speed fluency was primarily predicted by processing speed across
all tasks, while breakdown fluency was influenced by both pro-
cessing speed and linguistic resources. Repair fluency, however,
was mainly predicted by linguistic resources in three out of four
tasks, with processing speed having no significant effect.
Although their study revealed contributions of L2 CF to different
UF dimensions, more intricate relationships within these dimen-
sions were not fully examined. This is particularly important
since both the processing speed and linguistic resources dimen-
sions encompass multiple sub-dimensions that may function
differently in shaping L2 UF.

The varying statistical approaches and research focuses make it
difficult to compare findings across these studies. While De Jong et al.
(2013) and Kahng (2020) examined how L2 knowledge and process-
ing speed jointly accounted for different L2 UF dimensions, Suzuki
and Kormos (2023) focused on their separate contributions. Overall,
previous studies agreed that most L2 UF measures could be predicted
by L2 knowledge and processing speed, with repair fluency showing
weaker predictability than speed and breakdown fluency.

2.5. Influence of L1 utterance fluency on L2 utterance fluency

As suggested by Segalowitz (2010, 2016), individual differences in
L1 fluency should be considered when investigating the relation-
ship between L2 UF and CF, an issue that has not been fully
addressed in previous studies (e.g., Suzuki & Kormos, 2023).
Research on L2 UF has increasingly recognized the impact of
learners’ L1 fluency on their L2 (e.g., De Jong et al., 2015; Derwing
et al., 2009; Gao & Sun, 2023). These studies have shown a strong
correlation between L1 and L2 UF measures, with L1 UF influen-
cing all L2 UF dimensions. A meta-analysis of 16 empirical studies
by Gao and Sun (2024) found that L1 UF significantly correlated
with L2 UF, particularly in breakdown fluency (rs ranged from .58
to .62), followed by speed (r = .46) and repair fluency (rs ranged
from .26 to .34). Given that L1 UF is a powerful predictor of L2 UF,
itis crucial to account for its effect when examining the relationship
between L2 UF and CF (De Jong et al., 2013). Including L1 UF as a
predictor also provides clearer insights into how L1 UF and L2 CF
shape L2 speech fluency.
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2.6. L2 fluency in monologic versus dialogic tasks

Despite insights from previous studies, there is a clear knowledge
gap regarding the relationship between L2 UF and CF in the
dialogic context. Given the widely documented differences in the
nature of monologues and dialogues (e.g., Michel, 2011; Tavakoli,
2016, 2018; Witton-Davies, 2014), it is anticipated that the cogni-
tive underpinnings of UF vary between the two contexts. A key
difference lies in the cognitive demands. While monologic tasks
require sustained and uninterrupted speech production by one
individual, dialogic tasks are characterized by turn-taking and
interaction, which fundamentally alters the cognitive processing
involved. Specifically, without interactional support in monologic
tasks, speakers have to depend predominantly on their internal
cognitive resources (e.g., lexical access and syntactic processing) to
manage all stages (conceptualization, formulation, articulation, and
monitoring) of speech production. In contrast, the dialogic turn-
taking allows speakers to plan and organize their own speech
during their interlocutors’ turns, reducing cognitive strain
(Michel, 2011; Tavakoli, 2016). Additionally, dialogic speaking
inherently requires shorter utterances within turns to ensure the
effective exchange of information, thus reducing the chance to
produce complex utterances that typically rely more on L2 process-
ing (Cameron, 2001; Tavakoli & Wright, 2020).

An additional factor that may differentially impact cognitive
processes in monologic and dialogic tasks is the influence of inter-
locutors’ cognitive abilities. According to Feng (2022), a speaker’s
UF in L2 dialogues is not solely determined by their own cognitive
resources but is also shaped by those of their interlocutor. As
interlocutors engage in a dialogue, they tend to synchronize and
align with each other (Pickering & Garrod, 2021). This synchron-
ization allows one speaker’s cognitive abilities to affect the other’s
UF performance indirectly through their utterances (Tavakoli &
Wright, 2020; Pickering & Garrod, 2021). Considering the differ-
ences in speech production between monologic and dialogic tasks,
it is imperative to extend the investigation of the UF-CF relation-
ship to dialogic contexts, which will contribute to a more nuanced
and comprehensive understanding of this link.

Motivated by the methodological and knowledge gaps and built
upon Segalowitz’s (2010, 2016) cognitive framework of L2 fluency,
the current study explores the relationships between L2 UF and CF
in both monologic and dialogic contexts. Drawing on insights from
previous research, we also considered the contributions of L2
knowledge and L1 UF to L2 UF and employed refined measures
of L2 CF that minimize the confounding effects of general cognitive
ability when investigating the relationship. Specifically, the study
was guided by the following two research questions (RQs):

RQI1: What are the relationships between L2 UF and CF in monologic
speaking, considering the influence of L2 knowledge and L1 UF?

RQ2: Whatare the relationships between L2 UF and CF in dialogic
speaking, considering the influence of L2 knowledge and L1 UF?

3. Method
3.1. Participants

Through convenience sampling, a total of 136 university English
learners from a public university in Southeastern China partici-
pated in this study. The sample comprised non-English majors,
2nd-year English majors, and 4th-year English majors. Partici-
pants’ English levels were estimated to range from the lower
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intermediate to advanced. Before the experiment, we collected all
participants’ consent forms and background questionnaires. Only
participants who provided a complete set of data were included in
each analysis. Participants with missing values on any relevant
measures were excluded from the corresponding analyses. For
RQI, data from 108 participants (92 females; M,z = 19.87,
SD = 1.34) were analyzed. For RQ2, data from 103 participants
(93 females; M, = 20.08, SD = 1.37) were analyzed. Of these,
81 participants contributed to both RQ1 and RQ2.

3.2. EIT for measuring L2 proficiency

The L2 elicited imitation task (EIT) is an effective measure of L2
proficiency (Wuetal., 2022). The task requires participants to listen
to sentences in the target language and accurately repeat them. A
meta-analysis by Yan et al. (2016) indicates that the EIT score can
effectively distinguish L2 learners’ proficiency levels (Hedges’
g = 1.34). We adopted the English EIT developed by Ortega et al.
(2002) and validated by Wu et al. (2022). To elicit balanced con-
versations in the dialogic task, participants with similar EIT scores
were paired, as mismatched pairs (i.e., low-high proficiency) can
result in asymmetrical interaction, with one speaker dominating
the conversation (Davis, 2009).

The task included 30 English sentences ranging from seven to
19 syllables. Participants listened to stimuli ordered by syllable
count, starting with the shortest sentence. The current study
adopted the same time parameters as those used in Ortega et al.
(2002). Specifically, a ring tone prompted participants to start their
repetition 2.5 s after each sentence ended. Participants were allowed
an extra 2 s to repeat the sentence beyond the time taken by the
native speaker in Ortega et al.’s study to articulate the sentence. An
extra 0.5 s was added for each additional syllable beyond the
seventh. A practice session of four Chinese sentences at the begin-
ning was used to ensure participants understood the procedure.

3.3. L1 and L2 monologic and dialogic speaking tasks

Four speaking tasks were developed for eliciting L1 and L2 mono-
logic and dialogic speech. We adapted the topic-given speaking
tasks in College English Test-Spoken English Test (CET-SET) Band
4 to elicit participants’ L2 speech. CET-SET is a national English test
for university students in China. In the monologic task, participants
shared their personal opinions and explained their reasoning about
the importance of a particular behavior, such as protecting the
environment. In the dialogic task, participants were invited to work
in pairs to discuss how to organize a public lecture on the same topic
they addressed in the monologic task (e.g., a lecture on environ-
mental protection). They engaged in a discussion regarding the
choice of lecture venue, speakers to be invited, and shared their own
suggestions on the topic.

In collaboration with an experienced university English
teacher, two task sets were designed to elicit L1 and L2 speech.
Each set included a monologic and a dialogic task. The task set
about environmental protection was used to elicit L1 speech, and
the task about keeping healthy was used to elicit L2 speech (see
Supplemental File 1 for the prompts). Following CET-SET guide-
lines, participants had 45 s for preparation and 1 min of speaking
time for the monologic task. For the dialogic task, they had 1 min
for preparation and 3 min for speaking. To mitigate potential time
pressure, participants were informed they could exceed the des-
ignated speaking time. In the instructions for dialogic tasks,
participants were reminded to provide their partners with equal
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opportunities for a balanced conversation. The L1 and L2 tasks
were the same in task implementation conditions (see more
details in the Procedure section). The decision to use the same
task format to elicit L1 and L2 speech was made to focus on the
influence of L1 UF as a predictor for L2 UF, rather than introdu-
cing variability caused by task differences. By using different
topics for the L1 and L2 tasks, we aimed to minimize practice
effects.

3.4. L2 cognitive fluency tasks

3.4.1. L2 lexical processing task

We adopted an L2 picture-naming task to capture lexical process-
ing speed and stability. Following previous research (De Jong
et al,, 2013; Kahng, 2020; Suzuki & Kormos, 2023), we selected
47 pictures from Snodgrass and Vanderwart’s (1980) pool of
260 black-and-white line drawings. Five pictures were used in
practice trials, and 42 in the formal experiment. The selection
criteria, based on the normative data from Liu et al. (2011) and
Johnston et al. (2010), included: (a) the picture should be easily
recognizable by Chinese English learners (concept agreement
295%), (b) the concept depicted by the picture should be familiar
to Chinese English learners (concept familiarity rating >4 on a
5-point Likert scale), (c) the picture itself should not cause ambi-
guity in English naming (name agreement >95%). Picture attri-
butes are detailed in Supplemental File 2.

The task was designed using PsychoPy v.2021.2.3 (Peirce et al.,
2019), a software for creating psychology experiments. Consistent
with De Jong et al. (2013) and Kahng (2020), each trial commenced
with a 1500 ms fixation cross, followed by a 2000 ms pictorial
stimulus and a 500 ms blank screen. Picture order was randomized
for each participant, who was instructed to promptly and accurately
name each picture. The trial process was illustrated in Figure 1 (see
Procedure section for details in data collection).

3.4.2. L2 syntactic processing task
Following Suzuki and Kormos (2023), a maze task was employed
to elicit L2 syntactic processing, which involves sequential forced
choice between a legitimate continuation of a sentence and a
syntactically inappropriate distractor. We employed the maze
task developed by Suzuki and Sunada (2018) and modified by
Gao and Sun (2024) specifically for university-level Chinese Eng-
lish learners. The task required participants to complete 32 English
sentences of four types of syntactic structures, including declara-
tive sentences, wh-questions, relative clauses, and indirect ques-
tions, with eight sentences for each type (see Supplemental File 3
for the sentences).

The maze task was designed using PsychoPy v.2021.2.3 (Peirce
et al,, 2019). As depicted in Figure 2, the first screen served as a
prompt to initiate a trial, displaying the initial word of the sentence
on the left and cross signs on the right to guide word selection on
subsequent screens. This selection process continued until the
sentence was fully constructed. Following Suzuki and Kormos
(2023), each prompt screen lasted 2000 ms, and participants had
4300 ms to make a choice. If an incorrect option was selected, the
trial would be immediately terminated, with the remaining part
skipped. We randomized the sentence order for participants and
instructed them to make the keyboard response as fast and accur-
ately as possible, pressing either “F” (left word) or “J” (right word).
A practice session of four English sentences preceded the formal
experiment, which required 297 keyboard responses, with the keys
evenly split between “F” (51%) and “J” (49%).
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+
1500 ms
2000 ms
500 ms
Figure 1. The procedure of the picture-naming task.
The X-X-X
and student
ocean took
the dress

Figure 2. The procedure of the maze task.

3.5. Domain-general information processing task

The computerized Digit Symbol Substitution Test (c-DSST) was
employed to measure the speed and stability of domain-general
information processing. Given that participants’ individual differ-
ences in the ability to process non-verbal information may com-
pound the measurement of their L2 processing efficiency
(Segalowitz, 2010), it is necessary to include the task to control
such effects. Additionally, the syntactic processing task required
keyboard responses, which might lead to measurement errors
arising from individual differences in the motor speed of keyboard
pressing. Using the c-DSST as a baseline for data correction on the
maze task may help mitigate measurement errors.

In light of Chen et al. (2020), we designed five blocks of c-DSST,
each consisting of 18 trials, resulting in a total of 90 trials. Each trial
involved the visual presentation of nine digit-symbol pairs as
references and a single digit-symbol probe (see Figure 3). Partici-
pants were instructed to promptly determine whether the probe
matches any of the nine digit-symbol pairs. If a match was identi-
fied, participants were required to press “F’; otherwise, they pressed
“].” The stimulus lasted 4000 ms until the participants pressed one
of the designated keys. Between each trial, there was a 1500 ms
blank screen. To minimize practice effects, the nine reference pairs
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test.

open.

and the digit-symbol probes varied across the five blocks. Each
block had an equal distribution of nine matching and non-
matching probes. The order of blocks and trials was randomized.
Participants completed five practice trials to familiarize themselves
with the procedure.

3.6. Tests of L2 knowledge

Following previous research (Kahng, 2020; Suzuki & Kormos,
2023), this study focused on L2 knowledge of vocabulary and

]
X

Al X # 0
9

o | ©
12/ 3|4 |5|6|7

(o]

A
a 6

Figure 3. The procedure of the c-DSST.
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grammar. Specifically, L2 vocabulary size test, L2 phrasal vocabu-
lary size test, and L2 test of vocabulary and grammar were
employed for measuring participants’ L2 knowledge.

3.6.1. L2 vocabulary size test

Participants’ vocabulary size was estimated by the Vocabulary Size
Test (VST) developed by Nation & Beglar (2007). The VST “was
developed to provide a reliable, accurate, and comprehensive meas-
ure of alearner’s vocabulary size from the first 1000 to the 14th 1000
word families of English” (Nation & Beglar, 2007, p. 9). The original
test comprises 140 items, evenly distributed across 14 frequency
levels of words. It employs a meaning-recognition format, requiring
test takers to select the correct option from one target answer and
three distractors. Each word being tested is embedded in a non-
defining context.

We used a bilingual version of the VST, as recommended by
Nguyen and Nation (2011). The original English-Chinese version
of the VST was modified by Zhao and Ji (2016) to better suit
Chinese English learners. Modifications included adjusting the
wording of certain Chinese options for clarity and grammatical
accuracy. As suggested by Nation and Beglar (2007) and Beglar
(2010), to reduce test duration and fatigue, a shortened version of
the VST by Zhao and Ji (2016) was employed. Considering parti-
cipants’ education and proficiency levels, items from the third to
eighth 1000-word frequency levels were selected. Five items were
randomly chosen from the 10 items at each of these levels, resulting
in a 30-item test (see Supplemental File 4 for the VST used in the
study). Consistent with Nation and Beglar (2007), one point was
awarded for each correct answer, with no points for incorrect
answers.

3.6.2. L2 phrasal vocabulary size test

The Phrasal Vocabulary Size Test (PVST) developed by Martinez
(2011) was used to measure participants’ knowledge of phrasal
expressions. Phrasal expressions, as defined by Martinez, refer to
fixed or semi-fixed sequences of two or more words that co-occur
but may not necessarily appear together consecutively. These
expressions possess cohesive meanings or functions that cannot
be readily deduced by decoding the individual words.

Martinez (2011) developed the PHRASE List (also referred to as
Martinez & Schmitt, 2012), consisting of the 505 most frequent
multiword expressions based on the British National Corpus. It
includes 32, 84, 129, 157, and 103 phrases corresponding to the first
1000 frequency level to the fifth 1000, respectively. The PVST,
based on the PHRASE List, measures the breadth of knowledge
of phrasal expressions. It consists of 50 items, with 10 items at each
of the five frequency levels. The format of PVST is consistent with
the VST (Nation & Beglar, 2007), requiring participants to choose
from three distractors and one key option that explains the meaning
of the target phrase. The options were in English, using words or
phrases at the same frequency level as the target phrase. Given the
absence of a validated bilingual version of the test, the original
PVST was used. The scoring adhered to Martinez’s (2011)
frequency-sensitive method, with each item’s score weighted
according to its frequency level. For example, the first 10 items,
representing the first 1000 frequency level of phrases, were assigned
a weight of 3.2. The test has a total score of 505, mirroring the
complete set of phrasal expressions in the PHRASE List.

3.6.3. L2 test of vocabulary and grammar
The vocabulary and grammar test used is part of the DIALANG
online test batteries, designed to diagnose L2 learners’ skills in
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listening, writing, reading, grammar, and vocabulary use. The
test has been validated as an effective tool for measuring L2
proficiency (Alderson, 2005; Alderson & Huhta, 2005). The
vocabulary section assesses the ability to accurately use vocabu-
lary in context. It measures both productive and receptive
vocabulary knowledge through tasks such as multiple-choice,
filling-in-the-blank, and short-answer questions. Unlike the
VST, it taps into a far more comprehensive knowledge of
vocabulary, including denotative meaning, semantic relations,
combinations, and word formation, than merely the form-
meaning link. The grammar section measures the ability to
understand and use morphology and syntax. The items encom-
pass a variety of task types, allowing individuals to demonstrate
their ability to comprehend and produce relevant grammatical
structures.

Alderson (2005) noted the challenge of drawing a clear distinc-
tion between grammar and vocabulary, as numerous linguistic
features intersect these areas. Considering that both the sections
focus on language use in contexts, scores from these sections were
aggregated in this study to form a unitary variable capturing
comprehensive knowledge of vocabulary and grammar. There are
three versions of the test with different difficulty levels (easy,
medium, and difficult). The choice to administer the medium-
difficulty version of the test was made given participants’ profi-
ciency levels, which range from the lower intermediate to advanced.
Using the medium-difficulty version ensures that the test is neither
too easy nor overly challenging for participants. There were
60 items, including 30 items from the vocabulary section and
30 from the grammar section. Each item was scored as one point
for correct and zero for incorrect or missing answers.

3.7. Procedure

The data collection process was implemented consistently across
different participant groups (non-English majors, 2nd-year English
majors, and f4th-year English majors). For each group, data were
collected within 2 weeks, comprising four data collection sessions
(see Figure 4).

In the first session, participants were situated in a multimedia
classroom. The EIT was administered first, lasting approximately
8 min. After a 10-min break, participants completed the VST,
PVST, and a test of comprehensive knowledge of vocabulary and
grammar. Although the time to complete the L2 knowledge tests
varied from participants, all adhered to the maximum allotted time
of 40 min. EIT performances were rated immediately after this
session. In reference to the specific rating guideline developed by
Ortega et al. (2002), the first author rated the EIT performance on a
scale of 0 to 4 based on the completeness of the repetition. To
examine rating reliability, a research assistant independently rated
30 randomly selected speech samples (22.1% of the total 136), using
the rating guideline. A high inter-rater agreement (the intraclass
correlation coefficient, ICC) of .98, 95%CI [.97, .99] was achieved.

The second session lasted 1 week. Participants individually
visited the first author or a research assistant in a quiet classroom
to complete the picture-naming task, followed by the maze task and
the c-DSST. All tasks were delivered using the computer. RT data
were automatically calculated by the PsychoPy program. In the
picture-naming task, RT was the duration between the onset of the
picture and the oral response. In the maze task and c-DSST, it was
the duration between the onset of word options or digit-symbol
probes and the keyboard response. Each task was separated by an
optional 5-min break, and the whole session lasted approximately
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Figure 4. Timeline of data collection.

25 min per participant. RT data were excluded for incorrect
responses, and data from participants with accuracy rate below
60% were excluded.

In the third session, participants completed L1 and L2 mono-
logic tasks in a multimedia classroom. The order of L1 and L2 tasks
were counterbalanced across participants. The session lasted
15 min per participant.

In the final session, participants completed L1 and L2 dialogic
tasks, paired based on their EIT scores. Most pairs (86.8%, N = 46)
had a score difference of 0 to 4, indicating a close match in L2
proficiency. A smaller proportion (11%, N = 6) had a score differ-
ence of 5 to 8, and only one pair had a larger score difference of
18, with both participants having low EIT scores (39 and 21). These
tasks were conducted in a quiet classroom, with each pair attending
individually and the task order counterbalanced.

3.8. Data analysis

3.8.1. Acoustic analysis

The present study adopted a set of well-established measures to
capture L2 UF across three dimensions: speed, breakdown, and
repair fluency (see Table 1 for the specific measures). To clarify the
specific links between dimensions of L2 UF and CF, the composite
fluency indicator that is related to both speed and breakdown
fluency dimensions, such as speech rate (number of syllables/
speaking time including silent pauses), was not used to measure
L2 UF. In measuring breakdown fluency, silent pauses were ana-
lyzed based on their location. The Analysis of Speech Unit (ASU),
proposed by Foster et al. (2000), was employed as the syntactic unit
for speech analysis instead of the clause-based approach, as evi-
denced by its suitability in analyzing spoken language (Tavakoli &
Wright, 2020). An ASU is defined as “an independent clause, or
sub-clausal unit, together with any subordinate clause(s) associated
with either” (Foster et al., 2000, p. 365). Therefore, some clause-
boundary pauses were coded as mid-ASU pauses using this
approach. The frequency and duration of silent pauses at the
middle and end of an ASU were calculated separately.

For L2 dialogic speech samples, following Tavakoli (2016),
conversations were examined to ensure even distribution of turns
and balanced participation between interlocutors. Conversations
with significant imbalances, such as one speaker dominating over
70% of the time or the other remaining silent for such periods, were
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excluded. Specifically, seven conversations (14 out of the 136 parti-
cipants) were excluded. The data were also scrutinized to ensure
that each participant had at least two turns within the 3-min
dialogue. Turn pauses (the silence between speaker changes, Trou-
vain & Werner, 2022) were differentiated from the silent pauses
within individual turns and then excluded from data analysis as the
primary focus was on individual UF performance in both monogic
and dialogic contexts.

For L1 UF measurement, we followed previous research on the
influence of L1 on L2 UF (e.g., De Jong et al,, 2015; Derwing et al.,
2009; Gao & Sun, 2023) and employed the same set of measures
used for L2 UF to ensure comparability across languages. How-
ever, given that no threshold of silent pauses has been established
or validated for L1 Chinese speech, we adopted a conservative
approach in this study. To elaborate, we used the measures
unaffected by the silent pause threshold to measure L1 Chinese
UF. Since speed fluency measures (e.g., articulation rate) and
silent pause measures require identification of silent pauses based
on a threshold, they were not used in the L1 sample analysis.
Instead, L1 speech rate, which was related to both speed and
breakdown fluency and unaffected by the silent pause threshold,
was employed as a control variable when examining the link
between L2 speed/breakdown fluency measures and L2
CF. Other measures used to measure L1 UF included filled pause
rate, repetition rate, correction rate, and false start rate. Table 1
presents the detailed descriptions of the measures of L1 and
L2 UF.

Speech samples were automatically transcribed on the Feishu
platform (https://www.feishu.cn/en/) and manually cross-checked
for verbatim accuracy. Repetitions, corrections, and false starts
were manually coded. The first author coded the transcriptions.
To examine coding reliability, a total of 80 transcriptions encom-
passing 20 transcriptions each for L1 monologic speech, L1 dia-
logic speech, L2 monologic speech, and L2 dialogic speech were
randomly selected and re-coded by a research assistant. Inter-
coder agreement was used to establish coding reliability (see
Table 2).

Praatv. 6.1.36 (Boersma & Weenink, 2020) was used to segment
sounded and silent intervals. Using a script developed by De Jong
and Wempe (2009), silent pauses of at least 200 ms were detected
within the L2 monologic and dialogic samples. To ensure accuracy,
the automatically annotated boundaries of silences were manually
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L1/L2 Measures Description Reference

Speed fluency

L2 articulation rate Number of syllables/speaking time excluding silent pauses Suzuki & Kormos (2023)
(AR)

Breakdown fluency

L2 mid-ASU silent pause rate Number of mid-ASU silent pauses/100 syllables Gao & Sun (2023)
(MASPR)

L2 end-ASU silent pause rate Number of end-ASU silent pauses/100 syllables Gao & Sun (2023)
(EASPR)

L2 mid-ASU silent pause duration Duration of mid-ASU silent pauses/number of mid-ASU silent Huensch & Tracy-Ventura (2017)
(MASPD) pauses

L2 end-ASU silent pause duration Duration of end-ASU silent pauses/number of end-ASU silent Huensch & Tracy-Ventura (2017)
(EASPD) pauses

L1 and L2 filled pause rate Number of filled pauses (e.g., uh or um)/100 syllables Suzuki & Kormos (2023)

(FPR)

Repair fluency

L1 and L2 repetition rate Number of partial and complete repetitions/100 syllables Suzuki & Kormos (2023)
(RR)

L1 and L2 correction rate Number of corrections/100 syllables Williams & Korko (2019)
(CR)

L1 and L2 false start rate Number of false starts/100 syllables Williams & Korko (2019)

(FSR)

Composite measure

L1 speech rate
(SR)

Number of syllables/speaking time including silent pauses

Suzuki & Kormos (2023)

Table 2. Percentages of agreement in coding repetitions, corrections, and false
starts

L1 monologic
speech (%)

L1 dialogic
speech (%)

L2 monologic
speech (%)

L2 dialogic
speech (%)

Repetition 91.1 81.6 88.0 89.2
Correction 94.1 83.3 87.9 86.7
False start 85.4 82.4 85.9 85.0

verified and adjusted by cross-referencing with the corresponding
waveform and spectrogram. Filled pauses and the position of each
silent pause were manually annotated in Praat’s TextGrid files.

3.8.2. Statistical analysis

L2 CF measures (Mean RT and CV for L2 lexical and syntactic
processing tasks) were first regressed on the corresponding meas-
ures of domain-general information processing efficiency. Follow-
ing prior research (De Jong et al., 2015; Gao & Sun, 2023; Kahng,
2020), the resulting residuals were retained as the L2-specific CF
measures.

Stepwise multiple regressions were conducted, where L2 UF
measures were outcome variables, and measures of L2 CF in its
narrow sense (L2 lexical and syntactic processing efficiency meas-
ures) were used as predictors. To control for L2 CF in its broad sense
and gain a comprehensive understanding of the multiple cognitive
factors underlying L2 UF performance, the model also included L2
knowledge measures and the L1 UF measures as predictors. The

https://doi.org/10.1017/51366728925100564 Published online by Cambridge University Press

assumptions for linear regressions, including the normality of resid-
uals, extreme outliers, homoscedasticity, and multicollinearity, were
checked by detecting the distribution pattern of residuals, Q-Q plot of
residuals, Crook distance plot, and variance inflation factor (VIF)
values. All models met these assumptions.

4, Results
4.1. L2-specific measures of cognitive fluency

Pearson correlation coefficients were first computed between meas-
ures of domain-general information processing efficiency and L2
CF in its narrow sense (lexical and syntactic processing efficiency).
The results exhibited that domain-general information processing
speed (M = 1.5, SD = .21) was significantly correlated with both L2
lexical (M = 1.1, SD = .47) and syntactic (M = 1.2, SD = .22)
processing speed. Based on Plonsky and Oswald’s (2014) bench-
marks for effect sizes (r = |.25|, small; r = |.40|, medium; r = |.60|,
large), the correlation strength was weak with L2 lexical processing
speed (r = .28, p = .001), whereas the correlation with L2 syntactic
processing speed was stronger (r = .31, p < .001). No significant
correlations were found between domain-general information pro-
cessing stability (M = .33, SD =.06) and L2 lexical (M =.56,SD =.18)
(r = —.02, p = .784) or syntactic processing stability (M = .42,
SD = .07) (r=.05, p =.606). The measures of L2-specific lexical and
syntactic processing speed were computed by regressing the data
obtained from L2 picture-naming and maze tasks on domain-
general information processing speed, saving the residuals for the
following analyses.
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Table 3. Results of the stepwise regressions predicting L2 utterance fluency using L2 cognitive fluency, L2 knowledge, and L1 utterance fluency in monologic

speaking (N = 108)

Dependent variables Predictors adjusted R*> A adjusted R p t VIF [F
L2AR L2 lexical processing stability .06 .06 —.27* —2.65 1.00 7.05
L2MASPR L2 lexical processing speed .14 .14 .19* 1.98 1.25 16.46
+L1ISR .19 .05 —.30"" —3.28 1.10 12.30
+ L2 syntactic processing stability .25 .06 26" 2.94 1.04 11.30
+ L2 comprehensive knowledge of vocabulary and grammar .30 .05 —.26™" —2.79 1.14 11.05
L2MASPD L1SR .16 .16 —.33* —3.69 1.08 18.39
+ L2 comprehensive knowledge of vocabulary and grammar .26 .10 —.27** —2.88 114 17.47
+ L2 lexical processing speed .28 .02 .20* 2.03 1.22 13.41
L2EASPD L2 lexical processing speed .06 .06 26" 2.60 1.00 6.74
L2FPR L1IFPR 42 42 66" 8.37 1.00 70.11
L2RR L2 comprehensive knowledge of vocabulary and grammar .18 .18 —.40** —4.58 1.08 21.77
+ L2 syntactic processing speed 27 .09 22° 241 1.21 18.45
+ L2 syntactic processing stability 31 .04 .19* 2.22 1.03 14.93
+ L1IRR .33 .02 .19% 2.13 117 12.77
L2CR L2 syntactic processing speed .05 .05 24" 2.36 1.00 5.58

Note: AR = articulation rate; MASPR = mid-ASU silent pause rate; MASPD = mid-ASU silent pause duration; EASPD = end-ASU silent pause duration; FPR = filled pause rate; RR = repetition rate;

CR = correction rate; SR = speech rate.
*p <.05.
**p <.01.

4.2. Utterance fluency-cognitive fluency link in the monologic
task

Table 3 presents the results of stepwise multiple regressions in the
monologic task (see Supplemental File 5 for descriptive statistics).
For mid-ASU silent pause rate (MASPR), mid-ASU silent pause
duration (MASPD), and repetition rate (RR), a combination of L2
CF measures, comprehensive knowledge of vocabulary and gram-
mar, and the corresponding L1 UF measures emerged as significant
predictors. For the specific relationships between L2 UF and CF,
MASPR was predicted by L2 lexical processing speed and L2
syntactic processing stability, accounting for 20% of the variance.
MASPD was predicted only by L2 lexical processing speed, explain-
ing 2% of the variance, while RR was predicted by L2 syntactic
processing speed and stability, accounting for 13% of the variance.
Additionally, articulation rate (AR), end-ASU silent pause dur-
ation (EASPD), and correction rate (CR) showed predictability
merely based on a single L2 CF measure among the set of predictors.
L2 lexical processing stability was the only predictor for AR,
explaining 6% of the variance, and L2 lexical processing speed
was the predictor for EASPD, also explaining 6% of the variance.
Similarly, CR could only be predicted by syntactic processing speed,
accounting for 5% of the variance. It was noteworthy that L2 filled
pause rate (FPR) could only be predicted by L1 FPR, with a
substantial amount of variance (42%) explained. Please note that
the outcomes of the model predicting end-ASU silent pause rate
(EASPR) and false start rate (FSR) are not presented, as neither UF
measure could be significantly predicted by any predictors.

4.3. Utterance fluency-cognitive fluency link in the dialogic task

Table 4 presents the results of stepwise multiple regressions in the
dialogic task. Similar to the findings in monologic speaking, FSR
could not be significantly predicted by any of the measures. In the
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dialogic task, less variance in L2 UF measures was predicted by L2
CF, L2 knowledge, and L1 UF. Only four L2 UF measures (MASPR,
MASPD, EASPD, and CR) were significantly predicted by L2 CF
measures. MASPR and EASPD could be predicted by L2 lexical
processing speed, accounting for 7% and 8% of the variance,
respectively. MASPD could be predicted by L2 syntactic processing
speed, explaining 4% of the variance. CR was predicted by L2 lexical
processing stability, which accounted for 7% of the variance.

Among the other L2 UF measures, AR and EASPR were only
predicted by L2 comprehensive knowledge of vocabulary and
grammar, explaining 9% and 7% of the variance, respectively. L2
FPR not only showed predictability based on L2 comprehensive
knowledge of vocabulary and grammar (6%) but also displayed
predictability from L1 FPR, which explained a larger amount of
variance (19%). Additionally, L2 RR in the dialogic task was solely
predicted by the equivalent L1 measure, accounting for 7% of the
variance.

5. Discussion
5.1. Overall relationships in monologic speaking

In the monologic task, except for EASPR and FSR, which could not
be predicted by any measure, and FPR, which could only be
predicted by its L1 counterpart, all six other L2 UF measures were
predictable by L2 CF. AR, EASPD, and CR could only be predicted
by L2 CF, with 6%, 6%, and 5% of the variance predicted. MASPR,
RR, and MASPD could be predicted by a combination of measures
of L2 CF, L2 knowledge, and L1 UF. MASPR and RR were more
affected by L2 CF factors than by L2 knowledge and L1 UF, with
20% and 13% variance explained by L2 CF, respectively. On the
other hand, the CF measure only predicted an additional 2% of the
variance in MASPD, with most of its variance predicted by L2
knowledge and L1 UF.
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Table 4. Results of the stepwise regressions predicting L2 utterance fluency using L2 cognitive fluency, L2 knowledge, and L1 utterance fluency in dialogic speaking

(N = 103)
Dependent variables Predictors adjusted R> A adjusted R* p t VIF IF
L2AR L2 comprehensive knowledge of vocabulary and grammar .09 .09 317 3.31 1.00 10.92
L2MASPR L2 comprehensive knowledge of vocabulary and grammar 13 13 —.30"* 3.35 1.06 16.39
+ L2 lexical processing speed 21 .07 30" 3.29 1.06 14.40
L2EASPR L2 comprehensive knowledge of vocabulary and grammar .07 .07 —.28"* —2.98  1.00 8.87
L2MASPD L2 comprehensive knowledge of vocabulary and grammar .09 .09 —.25* —2.64 1.08 11.05
+ L2 syntactic processing speed 13 .04 23" 238  1.08 8.60
L2EASPD L2 lexical processing speed .08 .08 29 ** 3.07 1.00 9.40
L2FPR L1IFPR .19 .19 45" 5.29 1.00 24.23
+ L2 comprehensive knowledge of vocabulary and grammar .25 .06 —.27* —3.19 1.00 18.29
L2RR L1IRR .07 .07 29% 3.00 1.00 9.00
L2CR L2 lexical processing stability .07 .07 27 2.85 1.00 8.11

Note: AR = articulation rate; MASPR = mid-ASU silent pause rate; EASPR = end-ASU silent pause rate; MASPD = mid-ASU silent pause duration; EASPD = end-ASU silent pause duration; FPR = filled

pause rate; RR = repetition rate; CR = correction rate.
*p <.05.
**p <.01.

The importance of L2 CF in predicting monologic UF features
echoes with previous studies. For example, Kahng (2020) found L2
lexical and syntactic processing speed (L2 CF in the current study)
contributed to most L2 UF measures expect for the number of filled
pauses and repetitions, with the explained variance ranging from
7% to 30%. De Jong et al. (2013) also found that lexical and syntactic
processing speed were significantly, though weakly, correlated with
most L2 UF measures. Additionally, Suzuki and Kormos (2023)
revealed that processing speed exhibited stable predictive effects on
speed and breakdown fluency (but not on repair fluency) in four
different monologic tasks. Taken together, L2 CF has a prevailing
predictive effect on L2 UF in the monologic task. However, the
importance of L2 CF is still relatively marginal, as suggested by the
findings that the largest explained variance by CF measures was
below 20% in this study and below 30% in Kahng’s study. In other
words, at least in the sense of L2 processing speed and stability, L2
CF alone is not sufficient to determine L2 UF in monologic speak-
ing. The contributions of L2 knowledge and L1 UF to L2 UF are
further discussed in the following sections.

5.2. Overall relationships in dialogic speaking

L2 CF in the dialogic task exhibited weaker predictive power for L2
UF than in the monologic task. Specifically, L2 CF only showed
limited predictability on four out of the nine UF measures, includ-
ing MASPR, MASPD, EASPD, and CR. For MASPR and MASPD,
the predictive effect of L2 CF was less than that of L2 knowledge.
Based on the prediction of L2 knowledge, an additional 7% and 4%
of the variance in MASPR and MASPD could be predicted by the
CF measure. EASPD and CR could only be predicted by CF, with
8% and 7% of the variance predicted. These results suggest that L2
UF in the dialogic task may be overall less reliant on L2 processing
ability than in the monologic task. A possible reason is that dialogic
speaking inherently puts fewer cognitive demands on speech pro-
duction and thus is less demanding on L2 processing ability. This
assumption garners support from prior findings that learner’s L2
performance is more fluent in dialogues than monologues, both in
cross-sectional (Michel, 2011; Tavakoli, 2016) and longitudinal
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studies (Witton-Davies, 2014). In dialogic tasks, speakers are able
to plan and assemble their utterances during their interlocutors’
turns (Tavakoli, 2016). Additionally, interlocutors may experience
synchronization, such as lexical alignment (Shen & Wang, 2025),
which facilitates automatic activation and retrieval of lexical items
(Pickering & Garrod, 2004), thereby reducing the dependence on
L2 CF to some extent.

5.3. Comparing the effects of L2 lexical and syntactic
processing efficiency

Lexical and syntactic processing efficiency appeared to be of equal
importance in predicting L2 UF in the monologic task. Specifically,
L2 lexical processing efficiency (either processing speed or stability)
predicted AR (6%), MASPR (14%), and EASPD (6%) and also
contributed to predicting an additional 2% of the variance in
MASPD based on other predictors. L2 syntactic processing effi-
ciency predicted 5% of the variance in CR and also contributed to
predicting additional variance in MASPR (6%) and RR (13%). This
is consistent with Kahng’s (2020) finding that lexical and syntactic
processing speed had an even importance in contributing to L2 UF
in monologic speaking.

However, in dialogic speaking, most of the measures that could
be predicted by L2 CF (MASPR, EASPD, and CR) were simply
predictable by lexical processing speed or stability. This reinforces
the argument that, due to the inherently interactive nature, dia-
logues necessitate less elaborate syntactic structures in utterances
compared to monologues (Tavakoli & Wright, 2020). Additionally,
these findings highlight the essential role of lexical access in L2
speech production, regardless of monologic and dialogic contexts.
As Segalowitz (2010) claimed, the fundamental aspect of language
use lies in the ability to establish connections between word forms
and their meanings.

5.4. Comparing the effects of L2 processing speed and stability

We found that in both monologic and dialogic tasks, processing
stability showed less predictive power compared to processing
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speed. In the monologic task, lexical and syntactic processing speed
had significant predictive effects on a range of UF measures,
predicting 14%, 6%, and 5% of the variance in MASPR, EASPD,
and CR, and also predicting an additional 2% and 9% of the
variance in MASPD and RR based on other factors. However, the
processing stability measures could only significantly predict AR
with 6% of the variance predicted, as well as MASPR and RR, with
an additional 6% and 4% of the variance predicted. In the dialogic
task, only processing speed could predict L2 UF, while no process-
ing stability measure showed significant effects.

These results suggest that L2 processing speed may be enough to
indicate L2 CF. The limited predictive power of L2 processing
stability may also be attributed to the processing tasks used in the
study, which might have placed relatively low demands on cogni-
tive processing. In this case, individual differences would be more
pronounced in the speed of cognitive processes than in how stable
the processing speed is. Future studies should explore other possible
measures of L2 processing stability and examine its role in predict-
ing UF. They may examine the effect using other processing tasks,
such as speeded lexical decision tasks employed in the study of
Akamatsu (2008) and th sentence verification task used by Lim and
Godfroid (2015).

Another important point to note is the current level of devel-
opment in L2 processing among participants in this study. Accord-
ing to Segalowitz (2010) and studies validating CV as a measure of
processing efficiency, the correlation between CV and RT can
indicate automatization development (e.g, Lim & Godfroid,
2015). As automatization occurs, subcomponents that previously
required more attentional effort are restructured, leading to greater
organizational efficiency. This further results in a more significant
reduction in the SD of processing time compared to the proportional
reduction of SD to the reduction in RT, and thus a decrease in CV. In
other words, both CV and RT decrease during automatization,
producing a positive correlation between the two. In the current
study, for participants providing data for RQ1, the Pearson correl-
ation between mean RT and CV (corrected based on domain-general
processing RT and CV) for the lexical processing task was —.01
(p=.946), and for the syntactic processing task was .14 (p = .142). For
participants providing data for RQ2, the correlation between mean
RT and CV for the lexical processing task was .12 (p = .222), and for
the syntactic processing task was .04 (p = .666). The pattern of data is
insufficient to support that there were skill differences reflecting
automatization in lexical and syntactic processing. In other words,
participants may not have reached a level where automatization has
started to become relevant to individual differences.

5.5. Contribution of L2 knowledge to L2 utterance fluency

The importance of L2 knowledge in predicting L2 UF is non-
negligible. In both monologic and dialogic tasks, only the compre-
hensive knowledge of vocabulary and grammar played a significant
role, with vocabulary size and phrasal expression size having no
significant effects. This suggests that the role of knowing how many
words and phrasal expressions differ from that of knowing how to
use these words, phrases, and grammar in context. The vocabulary
depth knowledge and knowledge of grammar use are more import-
ant than simply size of vocabulary and phrases for fluent speech
production. In Kahng’s (2020) study, L2 knowledge measures
included vocabulary depth knowledge, grammar knowledge, and
phrasal expression size, among which phrasal expression size was
the only significant predictor of L2 UF. In the current study,
measures of the depth of vocabulary knowledge and grammar
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knowledge were combined into a single measure to avoid inaccur-
ate delineation between the two. This practice might lead to the
detection of a far more pronounced predictive effect of the com-
prehensive knowledge of vocabulary and grammar than phrasal
expression size.

In the monologic task, the knowledge measure predicted an
additional 5% of the variance in MASPR, an additional 10% of
the variance in MASPD, and 18% of the variance in RR. It should be
noted that more variance in MASPD and RR was predicted by the
knowledge measure than CF. In the dialogic task, L2 knowledge also
had a noteworthy effect on UF. Five of nine UF measures, including
AR, MASPR, EASPR, MASPD, and FPR, could be predicted by the
L2 knowledge measure. Among these measures, AR and EASPR
had the L2 knowledge measure as the only significant predictor,
with 9% and 7% of the variance predicted. For the measures that
could be predicted by both L2 knowledge and CF, including
MASPR and MASPD, the L2 knowledge measure contributed more
than CF measures, with 13% and 9% of the variance predicted.
These results suggest that L2 comprehensive knowledge of vocabu-
lary and grammar is indispensable for fluent speaking performance.
In this study, participants’ UF during dialogic speaking was even
more reliant on their L2 knowledge than on L2 CF. A possible
explanation is that while both L2 CF and L2 knowledge contribute
to L2 UF, dialogic speaking has lower demands for automatic L2
processing (Cameron, 2001; Michel, 2011; Tavakoli, 2016), thus
reducing the predictive power of L2 CF while making the effect of
L2 knowledge more pronounced.

5.6. Contribution of L1 utterance fluency to L2 utterance fluency

In addition to L2 CF and knowledge, some L2 UF features were also
predicted by L1 UF. In the monologic task, L1 UF could predict
MASPR, MASPD, FPR, and RR. In the dialogic task, L1 UF con-
tinued to predict FPR and RR. It was noteworthy that in both
speaking contexts, L1 FPR contributed to most of the variance in
L2 FPR (42% of the variance predicted in the monologic task; 19%
of the variance predicted in the dialogic task).

These results partly echo the finding that L1 and L2 UF are
strongly correlated with each other, especially in breakdown flu-
ency (e.g., Gao & Sun, 2024). However, in the present study, after
accounting for the influence of L2 CF and knowledge, the L1
influence was overall weak on L2 UF except for FPR, regardless
of speaking contexts. This suggests that while there is an L1 impact
on L2 UF, the L1 influence is generally weaker than the impact of L2
CF and L2 knowledge. One possible explanation for the findings on
FPR is that filled pauses are heavily influenced by individual
speaking habits and strategies. From a problem-solving perspective
on speech production, filled pauses, along with other speech fea-
tures like fillers, drawls, and repetitions, are regarded as stalling
mechanisms that help speakers avoid silence while planning speech
(Dornyei & Kormos, 1998; Peltonen, 2017). According to Peltonen
(2018), the use of stalling mechanisms follows highly idiosyncratic
patterns in both L1 and L2, which may explain why L2 FPR in the
present study was largely influenced by L1 rather than L2 CF or
knowledge. This pattern was not observed for L2 RR, likely due to
the lower frequency of repetitions compared to filled pauses.

6. Conclusion

The study investigated the relationships between L2 UF and CF in
L2 monologic and dialogic tasks. In both speaking contexts, L2 CF
was a significant factor underlying UF, though the predictive power
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was relatively limited. It had a prevalent impact on different L2 UF
measures, especially in the monologic task. A detailed inspection of
the relationships revealed that L2 lexical processing efficiency was
as important as syntactic processing efficiency in the monologic
task but more important in the dialogic task for L2 UF. In both
contexts, L2 processing speed had a more significant impact on UF
than L2 processing stability. L2 knowledge and L1 UF were also
non-negligible factors that influenced L2 UF.

The study has several limitations. First, we adopted the ASU-
based approach defined by Foster et al. (2000) to code silent pause
positions. While this approach has been widely adopted, it may not
fully capture the differences between clause boundary pauses and
those within clauses in relation to speech production processes.
Future studies are encouraged to explore the effects of applying an
ASU-based versus a clause-based approach on fluency measures
and the findings of this study. Second, we employed a series of tasks
to measure participants’ L2 lexical, syntactic, and domain-general
information processing efficiency. While trials within each task
were randomized, the potential effect of task order was not
accounted for. Future studies should control for this order effect.
Third, participants’ pronunciation knowledge was not assessed or
included as a variable, which should be addressed in future
research. Fourth, we did not find a significant correlation between
L2-specific RT (processing speed) and CV (processing stability)
measures. This may indicate that participants in our sample had not
yet achieved a level of L2 proficiency where an association between
UF and CF could be detected underlying individual differences. In
other words, they may still be in earlier stages of acquisition, where
such a relationship has yet to be established. Future studies may
benefit from using this correlation as a screening indicator when
selecting more advanced L2 learners. Finally, the study did not
include a statistical comparison of the variance in the L2 UF-CF link
between the monologic and dialogic tasks, due to the limited
number of overlapping participants and differences in task char-
acteristics — the monologic task being open-ended and the dialogic
task more structured with specific prompts. Future studies should
aim to make direct comparisons by using a larger sample size and
more carefully designed tasks.

Theoretically, the study extends the investigation of the link
between L2 UF and CF, situating it in an underexplored speaking
context, dialogic speaking. Based on the current study’s findings,
several adjustments and expansions can be proposed regarding the
relationship between L2 UF and CF, as assumed by Segalowitz
(2010, 2016): (a) the relationship varies between monologic and
dialogic speaking due to the differences in contextual characteris-
tics, (b) the impact of L2 CF is notable in shaping L2 UF, yet its
magnitude of influence remains constrained. Given that in both
speaking contexts, L2 knowledge and L1 UF also had significant
impacts on certain L2 UF measures, the study posits that while L2
CF holds importance, it does not stand as the determinant factor
underlying UF performance.

Practically, the study unravels the cognitive and L1 factors
shaping L2 UF, holding implications for L2 speaking training.
The study suggests that lexical processing speed is crucial for
fluent monologic and dialogic performance. Accordingly, the
study emphasizes the importance of deliberate training on lexical
processing through practicing vocabulary tasks involving active
engagement from learners (see Akamatsu, 2008; Fukkink et al.,
2005; Pellicer-Sanchez, 2015 for details). Additionally, among the
components of L2 knowledge, the comprehensive knowledge of
vocabulary and grammar was found to be the most important.
Therefore, L2 instruction should shift its focus to enhancing
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learners’ vocabulary depth and improving their ability to under-
stand and use grammar in context. Finally, L1 UF was found to
influence certain L2 UF features, particularly evident in the
monologic task. Although the influence was overall limited and
only evident for L2 filled pauses, we suggest that future studies
explore the possible benefits of L1 fluency training on L2 per-
formance.
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files.
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