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Clare Wright and Parvaneh Tavakoli  

 

New directions and developments in defining, analyzing and 

measuring L2 speech fluency 
 
 

Introduction to the special issue  
 
The investigation of L2 speech fluency over the past decade has brought significant 
progress in understanding its multi-faceted nature and its role in SLA, particularly in 
temporal terms of fluid automatic speech production (Kormos 2006; Segalowitz 2010). 
Researchers have highlighted the importance of different language typologies, clarifying 
the relationship between L2 and L1 fluency (de Jong 2012), working towards careful and 
consistent measurements of fluency (Skehan 2009) and bringing rigour to models of L2 
speech production (Kormos 2006). Recent research findings highlight L2 fluency as a 
reliable predictor of L2 proficiency (de Jong et al. 2012; Revesz et al. 2014), but also a 
characteristic that retains some traits of L1 speech production (de Jong et al. 2012), with 
implications for SLA research on L2 development and ultimate attainment. 
Notwithstanding the progress research has made in this area, L2 fluency still remains a 
complex research construct in SLA, an aspect of performance difficult to define and 
measure consistently across different tasks and conditions, and a characteristic of 
language use that many L2 learners may find difficult to develop in and out of the 
classroom.  

The special issue provides a timely opportunity to revisit some of the several 
unknowns about L2 fluency, particularly to refine the current range of theoretical and 
empirical approaches to defining the construct of L2 fluency, and implications for 
measuring fluency (Segalowitz). The empirical studies from the other invited authors 
focus specifically on four main issues: exploring what may affect variability in 
performance and development in different tasks (Tavakoli), to consider how measures 
of fluency can differentiate underlying cognitive demands at  planning and utterance 
level of speech (Skehan et al.), to examine factors that affect both L1 and L2 fluency (de 
Jong), and to include the significance of listener perception and comprehensibility 
(Prefontaine and Kormos). Some of the papers combine theoretical, contextual and 
empirical insights, while others are more specific in addressing current debates over 
standardising the way fluency measures are operationalised. Both quantitative and 
qualitative approaches are used, providing therefore a useful multi-faceted comparative 
collection of constructs, methods and evidence to take our understanding of fluency 
development forward. 

In the first scene-setting paper, Segalowitz moves the framework of the fluency 
agenda forward by extending the current descriptive approach to an exploratory 
framework. Drawing on a dynamic systems perspective and considering language in its 
broader sociolinguistic context, Segalowitz introduces a fresh perspective that can 
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potentially allow for both identification of mechanisms and processes underlying fluency 
and emergence of common patterns of fluency and disfluency, driven by language use in 
authentic communicative contexts. He proposes that combining rigorous cognitive 
science with communicative learning research provides a broader framework that 
would enable researchers to study fluency more insightfully within the larger context of 
second language acquisition.  In his paper, after a detailed discussion of the differences 
between cognitive, utterance and perceived fluency, Segalowitz argues that research in 
this area so far has sought to establish a catalogue of L2-specific utterance fluency 
features and an indication of how these features are linked with underlying cognitive 
operations.  What is more urgently needed, he argues, is to provide a detailed account 
ŽĨ ƚŚĞ ĐŚĂůůĞŶŐĞƐ ǁŚŝĐŚ ƚŚĞƐĞ ĐŽŐŶŝƚŝǀĞ ĨĂĐƚŽƌƐ ŝŵƉŽƐĞ ŽŶ LϮ ůĞĂƌŶĞƌƐ͛ ƐƉĞĞĐŚ 
development in social interaction, and how these challenges can be overcome. Working 
towards this broad perspective, the paper suggests that using existing theories of 
learning such as a usage-based approach to language acquisition, and a transfer-

appropriate processing approach to memory and knowledge retrieval, can be helpful in 
understanding the wider issues affecting communicative fluency in ways that could 
open new horizons to understanding and operationalising fluency. 

Paper two, from Skehan, Foster and Shum, reports on a study comparing first 
and second language fluency, in which they examine the influences on fluency caused 
by the demands of the conceptualisation and formulation stages of speech production. 
By making a distinction between clause-level and discourse-level fluency, the authors 
explain the relationship between dysfluencies caused by different demands of 
processing, and attempt to investigate measures that can represent these two levels of 
fluency in the light of the need for running parallel processes of macroplanning and 
microplanning in speech production. The authors argue that distinguishing between 
discourse-based and clause-based fluency not only provides a more reliable basis for 
comparing native speaker and non-native speaker fluency, but it allows researchers to 
identify and measure the influence of task design on fluency that has so far remained 
under researched.  

The third paper from De Jong introduces a new lexical perspective to 
understanding the role of pauses before or during runs in L1 and L2 speech, focusing in 
depth on the relationship between location of pauses, level of proficiency and use of 
low frequency vocabulary in spontaneous speech production. De Jong adopts a detailed 
and systematic statistical approach to analysing data from Turkish and English L2 Dutch 
speakers on the one hand and L1 Dutch speakers on the other. The analysis 
demonstrates important differences between pause patterns external and internal to 
utterances (defined here in the well-established sense of AS units ʹ Foster et al., 2000), 
and finds significant connections between frequency of words and pause location. 
However, in both dimensions, such pausing patterns were more similar than different 
across both L1 and L2 speech.  The findings of the study are crucial to our understanding 
of existing speech production models, as they provide robust evidence to support the 
claim that pausing can be the opportunity for conceptual planning not only in L1 but 
also L2 production processes (see also Skehan et al. in this volume). The other key 
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ĐŽŶƚƌŝďƵƚŝŽŶ DĞ JŽŶŐ͛Ɛ ƐƚƵĚǇ ŵĂŬĞƐ ƚŽ ƚŚĞ ĨŝĞůĚ ŝƐ ƚŚĞ ŝŶƚƌŽĚƵĐƚŝŽŶ ŽĨ ůĞǆŝĐĂů ĨƌĞƋƵĞŶĐǇ 
as another contextual factor to be taken into account in pausing patterns, regardless of 
the degree of automaticity with which the language is produced. 

In paper four, Tavakoli challenges current approaches to defining and measuring 
L2 fluency, and argues that research in this area has paid minimal attention to 
conceptualising and operationalising fluency in interaction ʹ i.e. in dialogic mode. By 
comparing the performance of L2 speakers on both monologic and dialogic tasks, 
TĂǀĂŬŽůŝ͛Ɛ ƉĂƉĞƌ ĚĞŵŽŶƐƚƌĂƚĞƐ ƚŚĞ ĚŝĨĨĞƌĞŶĐĞƐ ďĞƚǁĞĞŶ ƚŚĞ ƐĂŵĞ ƐƉĞĂŬĞƌ͛Ɛ ĨůƵĞŶĐǇ 
profiles in the two modes, and indicates which measures can more reliably capture 
fluency in each mode. She includes some of the principles of discourse analysis and 
conversation analysis for analysing aspects of fluency in a dialogic performance, 
particularly in relation to the very thorny and under-researched issue of what role is 
played by pauses in between turns. Like Segalowitz, she thus adds a discourse 
dimension for operationalising and measuring interactive features of temporal fluency, 
in a new direction for researching communicative speech. 

In the final fifth paper, Kormos and Prefontaine add a novel perspective to 
discussions of L2 fluency by considering how L2 speech is perceived by the listener. This 
brings a more holistic approach to the construct of L2 fluency, by advocating the notion 
ƚŚĂƚ ĨůƵĞŶĐǇ ĂƐ ͞ƐƉĞĞĐŚ ĐŽŵƉĞƚĞŶĐĞ͟ ĂůƐŽ ŝŶǀŽůǀĞƐ ďĞŝŶŐ ƐƵĐĐĞƐƐĨƵůůǇ ĐŽŵƉƌĞŚĞŶĚĞĚ͕ 
not just produced. Listener ratings of fluency have been studied before, often using 
generic ratings to see how listeners perceive rate, effortlessness, richness of vocabulary 
and comprehensibility, but Kormos and Prefontaine promote the importance of more 
qualitative perceptions in terms of prosody and stress patterns at suprasegmental or 
discourse level. They present data from a cross-sectional study of adult English learners 
of French on immersion programmes in Canada, across a range of proficiency levels, 
performing narrative tasks at using differing levels of task complexity. Naïve raters, who 
were deliberately not given a prior definition of fluency, were asked to write their 
impressions of what most influenced their perceptions of L2 fluency in French, which 
were then subjected to careful thematic analysis. Raters valued, as in other studies, 
temporal measures such as speech rate, number of pauses and amount of self-
correction, but they also highlighted their prioritisation of rhythm and stress over the 
temporal measures.  The study thus foregrounds the importance in gaining speech 
fluency of developing L2-based prosody, which can remain challenging even at high 
levels of proficiency. This becomes particularly important for overcoming transfer 
effects from non-stress-timed languages such as English, when acquiring French or other 
stress-timed languages.  

By combining the range of perspectives here across different aspects of L2 
fluency, investigating both theoretical and empirical issues, this special issue brings 
much needed light on the complexities involved in defining and measuring L2 fluency, 
and drives forward the research agenda on L2 fluency and its place in SLA research. We 
promote in this collection a new way of operationalising L2 speech research by bringing 
together approaches based on specific utterance-level analysis with work investigating 
how speech fluency is affected by social and contextual demands. Inevitably, in 
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broadening the field of enquiry, and deliberately setting out to bring different research 
paradigms together, we raise questions of how to assure rigour, systematicity and 
clarity in working on fluency as such a multi-faceted construct. It is important to engage 
with these questions to avoid L2 fluency becoming too narrow. Back in 1979 Fillmore 
identified four dimensions of L1 fluency as time filled with talk, incorporating semantic 
density, communicative appropriacy and creative, imaginative use of language.  This is 
recognisably the basis of the goal of communicative competence that has underpinned 
much modern L2 teaching but that can elude so many L2 learners.  We hope in this issue 
we have re-emphasised the value for SLA research on fluency of moving away from 
ŶĂƌƌŽǁ ŝĨ ƌŝŐŽƌŽƵƐ ĂŶĂůǇƐŝƐ ŽĨ ƚŚĞ ƚĞŵƉŽƌĂů ĚŝŵĞŶƐŝŽŶ ŝŶ FŝůůŵŽƌĞ͛Ɛ ŽƌŝŐŝŶĂů ŵŽĚĞů͘ WĞ 
suggest it may be better to talk not of fluency, but fluencies, as a way of capturing both 
the breadth and depth of L2 speech research going forward within this new 
utterance/discourse perspective ʹ in this way we can find new research insights to 
refresh the value to teachers and learners of what communicative competence really is.  
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Second language fluency and its underlying cognitive and social 

determinants 

 

NORMAN SEGALOWITZ 
 

 

 
Abstract 

 

 In studying second language (L2) fluency attainment, researchers typically 

address questions about temporal and hesitation phenomena in a descriptive manner, 

cataloguing which features appear under which learning circumstances. The goal of this 

paper is to present a perspective on L2 fluency that goes beyond description by exploring 

a potential explanatory framework for understanding L2 fluency. This framework focuses 

on the cognitive processing that underlies the manifestation of fluency and disfluency, 

and on the ways social context might contribute to shaping fluency attainment. The 

framework provides a dynamical systems perspective of fluency and its development, 

with specific consequences for a research program on L2 fluency.  

This framework gives rise to new questions because of its focus on the intimate 

link between cognitive fluency and utterance fluency, that is, between measures of the 

speed, efficiency and fluidity of the cognitive processes thought to underlie 

implementation of the speech act and measures of the oral fluency of that speech act. 

Moreover, it is argued that cognitive and utterance fluency need to be situated in the 

social context of communication in order to take into account the role played by the 

pragmatic and the sociolinguistic nature of communication in shaping L2 fluency 

development.  

 
Keywords: L2 fluency; second language learning; cognitive processing 
 

1. Introduction 

 

Discussions about how to assess second language (L2) fluency often begin by 
acknowledging that the meaning of the term fluency is quite difficult to pin down. For 
example, in English the word fluency can mean different things in different contexts. 
Sometimes it refers to a person's global competence or proficiency (She is fluent in 

Japanese), sometimes to the fluidity of speech (He is a fluent public speaker), sometimes 
separately to speaking, listening, reading, or writing abilities. Also, translating the term 
fluency into other languages can be difficult; French aisance à l'oral ͚ĞĂƐĞ ŽĨ ƐƉĞĂŬŝŶŐ͛ 
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focuses on the speaker's experience whereas the Spanish fluidez ͚ĨůƵŝĚŝƚǇ͛ focuses on the 
quality of the action. This variability is problematic because a meaningful discussion 
about fluency requires agreement on what is being talked about. The solution to this 
problem has typically been to narrow the focus to just one meaning. In this regard, a 
distinction is often made between knowledge of the L2 (e.g., of phonology, vocabulary, 
syntax, semantics, sociolinguistic and pragmatic considerations) and the fluency or 
fluidity with which a speaker is able to implement that knowledge (rate of speech, 
pausing, hesitation and other temporal phenomena). There remains, however, a deeper 
problem. 
 This deeper problem has to do with the goal one has in mind when investigating 
L2 fluency. Often the goal involves describing L2 speakers' fluidity in order to highlight 
differences between their speech and that of native speakers, and then (sometimes) 
following up with qualitative analyses to make inferences about possible reasons for the 
observed disfluencies (e.g., Tavakoli 2011). Such descriptions provide valuable insights 
into the nature of fluency and can be useful for comparing the impact of different 
learning experiences on fluency attainment or for studying the relationship between a 
particular variable (age, aptitude, ethno-linguistic identity, intelligence, learning style, 
personality) and fluency development. As a strategy, however, this approach has 
limitations; it does not address the problem of how to decide which speech features to 
look at or how best to operationalize them (for reviews see Kormos 2006; Segalowitz 
2010). Without a principled way to narrow down choices, the field risks becoming 
populated by a collection of studies whose results are difficult to relate to one another 
and from which to draw clear generalizations. This poses a challenge for defining what 
constitutes progress in the field, especially with respect to developing a theory of L2 
fluency acquisition. However, an alternative exists. 
 This alternative involves trying, from the outset, to explain L2 fluency. Here the 
aim is to identify, in a theory-driven way, the mechanisms and processes responsible for 
L2 (dis)fluency. An explanatory approach would make it possible to chart progress in the 
field; as mechanisms and processes underlying fluency phenomena become identified, 
the initially very large number of possible fluency phenomena to study becomes 
reduced. Patterns begin to emerge and fluency can be situated in the larger context of 
L2 acquisition as a whole. This paper reviews a framework for such an approach 
(originally presented in Segalowitz 2010, but discussed here in light of recent 
developments).  
 Three ideas are central to the framework. The first comes from Goldman-Eisler 
(1951, 1961, 1968) whose pioneering work set the stage for subsequent research on L2 
fluency. She wrote that "the complete speech act is a dynamic process, demanding the 
mobilization in proper sequence of a series of complex procedures and is the temporal 
integration of serial phenomena" (1968: 6). Goldman-Eisler points to the central role 
played by cognitive mechanisms in shaping the temporal phenomena of oral fluency and 
she draws attention to how these mechanisms are organized into a dynamic system. 
The second insight comes from Rehbein (1987) for whom being fluent "means that the 
activities of planning and uttering can be executed nearly simultaneously by the speaker 
of the language" (p. 104). Rehbein points to the rapid speed, automaticity and efficiency 
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of the underlying mechanisms responsible for fluent L2 speech. Finally, Meisel (1987) 
emphasizes the importance of the communicative acceptability of the speech act, that 
is, its communicative fit according to the expectations of the interlocutor. Taken 
together, these three insights suggest that the study of L2 fluency needs to focus "on 
features of L2 performance that are reliable indicators of how efficiently a speaker is 
able to mobilize and temporally integrate, in a nearly simultaneous way, the underlying 
processes of planning and assembling an utterance in order to perform a 
communicatively acceptable speech act" (Segalowitz 2010: 165). This goes well beyond 
that of describing and documenting fluency phenomena, and it has implications for how 
to approach questions about L2 fluency in a systematic way. 
 

2. L2 utterance, cognitive and perceived fluency  

 
For the perspective presented here, we first need to distinguish among three aspects of 
L2 fluencyͶL2 utterance fluency, L2 cognitive fluency, and L2 perceived fluency.  
 

2.1. L2 utterance fluency  

 

L2 utterance fluency refers to the fluidity of the observable speech as characterized by 
measurable temporal features, such as syllable rate, duration and rate of hesitations, 
filled and silent pauses, and including what Skehan (2003) has identified as breakdown 
fluency and repair fluency. Often such features can be operationally defined in more 
than one way (Hilton 2014; Kormos 2006; Segalowitz 2010) and indeed, for some 
features debate exists about how best to do this. For example, De Jong and Bosker 
(2013) recently addressed the problem of how to choose the lower threshold (minimum 
duration) for defining disfluent silent pauses, long believed to be an important marker 
of oral fluency. As they pointed out, until recently researchers have used a wide variety 
of lower thresholds, from 100 to 1000 milliseconds. De Jong and Bosker (2013) analyzed 
the speech of L2 speakers of Dutch performing a variety of speaking tasks. They looked 
at how speakers' pause rates correlated with a vocabulary size measure of overall 
proficiency as a function of 21 different lower cut-off thresholds (20, 50, 100, and then 
up to 1000 milliseconds in 50 milliseconds steps). They found that a minimum duration 
threshold of around 250-300 milliseconds yielded the highest correlation between silent 
pause rate and L2 proficiency, peaking around r = ʹ.53 (lower pause rate associated with 
greater vocabulary size). When silent pauses were defined by shorter or longer duration 
thresholds, the correlations were much weaker. Interestingly, in contrast to silent pause 
rate, mean pause duration did not yield significant correlations with vocabulary size. 
This study represents an important advance in fluency research because, for the first 
time a cognitive measure of L2 proficiency (here, vocabulary size) was used to justify 
selection of a particular operational definition of an utterance fluency feature (here, the 
minimum duration for defining silent pauses) and to demonstrate its superiority over 
competing operational definitions (the other proposed cut-off threshold levels). This 
finding moves the discussion of how utterance fluency reflects cognition from 
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speculation to empirical test. Moreover, the strategy of looking at the association 
between a cognitive measure and an oral fluency measure led to the conclusion that 
silent pause rate, and not mean silent pause duration, was the relevant pause feature to 
focus on.  
 
2.2. L2 cognitive fluency 

 
L2 cognitive fluency refers to the fluid operation (speed, efficiency) of the cognitive 
processes responsible for performing L2 speech acts. This includes not just the 
articulatory act itself but the mobilization and temporal integration of mental processes 
that give rise to the utterance (Goldman-Eisler 1968). These cognitive processes thus 
include the speed and efficiency of semantic retrieval, the handling of the attentionʹ
focusing demands inherent in utterance construction, operations in working memory, 
among others. 
 Before continuing to explore cognitive fluency as it relates to utterance fluency, 
it is important to contrast the cognitive fluency under discussion here from two other 
kinds encountered in the literature. One of these concerns the fluency of general-

purpose cognitive control processes involved in the regulation of all mental activities 
and behaviours, including in the L1. These include monitoring and updating operations 
in working memory, shifting focus of attention between mental sets, and inhibition or 
the overriding of responses, among others (Miyake and Friedman 2012). The fluidity 
(speed, smoothness, efficiency) with which these processes operate can vary across 
individuals and are treated as relatively stable person characteristics. These individual 
differences may explain some of the variability across individuals in the L2 (e.g., poor 
general working memory has been shown to affect L2 learning; Linck et al. 2014; 
Williams 2011), but individual differences in general-purpose cognitive processing alone 
cannot explain disfluency that is specific to the L2 (e.g., slower lexical access in L2 than 
L1; Segalowitz and Freed 2004). For this reason, the focus is on L2-specific modes of 
cognition that might underlie L2 utterance fluency. 
 Of course, measures of some cognitive skill related to L2 processing, for example 
speed of lexical access in the L2, are likely to also pick up on aspects of related, general-
purpose skills (e.g., aspects of lexical access that are not specific to any given language). 
This is certainly true for utterance fluency, where people's general speaking style (e.g., 
speech rate tendencies) can result in L1 and L2 utterance fluency measures correlating 
with each other (De Jong et al. 2013). Thus, for example, some aspect of L2 speech rate 
may partly reflect a habitual way of speaking, in addition to an aspect that is L2-specifc. 
The same is most certainly likely to be true for measures of cognitive fluency (Segalowitz 
2010). Because the L1 is highly overlearned and practiced, L1 performance can be 
thought of as providing baseline levels of cognitive and utterance fluency characteristic 
for each individual. L1 measures thus provide a good way to control for such potential 
confounds and can be used to obtain L2-specific measures (e.g., by residualizing the L2 
data against L1 data). Using L1 measures as baseline has other benefits. It helps to 
control for individual differences in handling particular task demands that are otherwise 
unrelated to language. For example, individuals may differ in basic motor speed when 
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pressing a reaction time panel or differ in intelligence, motivation, or personality in ways 
that affect task performance, thereby adding noise to the data. For all these reasons, 
research needs to focus on L2-specific measures of cognitive fluency and utterance 
fluency, something that is still not common practice in fluency research.  
 The other kind of fluency not to be confused with the cognitive fluency under 
consideration here is subjective cognitive fluency. This refers to the idea that when 
people perform cognitive acts they often have a sense of the ease with which they 
carried them out, such as the ease of recalling a word or recognizing a picture (Tversky 
and Kahneman 1973; Unkelbach and Greifeneder 2013). These experiences can 
sometimes be misleading to the person having them and result in cognitive illusions, 
such as believing that a stimulus that feels very familiar must have been recently 
presented when in fact it had not. Such cognitive illusionsͶand the subjective 
experiences of cognitive fluency that give rise to themͶmay even play a role in L2 
fluency development by, say, affecting motivation to learn or to use the target language 
in a given situation (see Segalowitz 2010). However, the mechanisms underlying these 
subjective experiences must be distinguished from the cognitive mechanisms that give 
rise to the observable features of utterance fluency. 
 Returning now to L2-specific cognitive fluency, there are several promising 
candidate measures to consider, among them speed and efficiency of making word-
meaning links, operationalized respectively as reaction time (RT) speed and RT stability 
(coefficient of variability (CV) of RT; Segalowitz and Segalowitz 1993). Note that De Jong 
and Bosker (2013), in the study cited earlier, used a proficiency-related cognitive 
measure, namely L2 vocabulary size, to evaluate a potential utterance fluency measure. 
Vocabulary size, however, is not a cognitive fluency measure. It is a knowledge measure, 
although it may be strongly associated with cognitive fluency (and even with spoken 
fluency; Hilton, 2008). It would be interesting, therefore, to see whether a cognitive 
fluency measure would support, perhaps even more strongly, the specific results 
obtained in De Jong and Bosker's (2013) study. Regarding the RT and CV measures, 
initial support for these as L2 cognitive fluency measures comes from a study by 
Segalowitz and Freed (2004). They obtained RTs and CVs from a visual word semantic 
categorization (living-nonliving) task and found them to be associated with L2 fluency 
(degree to which speech was free of filled pauses). In that study, the cognitive fluency 
measures were L2-specific (residualized against the L1) but the utterance fluency 
measures were not (L1 oral measures were not available). (For more recent discussion 
of RT and CV as predictors of L2 proficiency, see Ankerstein 2014, and Lim and Godfroid 
2014).  
 Another cognitive fluency measure proposed to underlie L2 utterance fluency is 
flexibility in the control of linguistic attention (Segalowitz 2010). This relates to the way 
grammatical elements (e.g., spatial prepositions; conjunctions) direct attention to 
relationships between elements within utterances. Linguistic attention flexibility can be 
operationalized as a switch cost measure (in milliseconds) obtained from an alternating 
runs experimental design (Rogers and Monsell 1995). Using this design, Taube-Schiff and 
Segalowitz (2005), Segalowitz and Frenkiel-Fishman (2005) and more recently Duncan, 
Segalowitz and Phillips (2014) have shown, in different ways, that linguistic attention is 
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related to L2 proficiency. In these experiments, participants performed two different 
but closely related tasks in a sequence that involved repeats and shifts of attention 
focus. For example, in Taube-Schiff and Segalowitz (2005), in Task A participants had to 
judge the verticality meaning (ABOVE/BELOW) of sentence fragments containing 
phrases such as over the spot. In Task B the same participants judged the proximity 
meaning (CLOSE/DISTANT) of sentence fragments containing phrases such as near the 

place. TŚĞ ƚĂƐŬƐ ǁĞƌĞ ƐĞƋƵĞŶĐĞĚ ƚŽ ƌĞƉĞĂƚ ĂŶĚ ƐŚŝĨƚ ŝŶ ƚŚĞ ƉĂƚƚĞƌŶ ͙AABBAABB͙ ƐŽ 
that on half the trials attention focus was on a repeat of the previous task type and on 
half the trials attention focus had to shift. The RT difference between shift and repeat 
trials provided an index of attention focus flexibility. The results revealed an L2-specific 
cognitive shift costͶthat is, a linguistic attention effect. This study, however, looked 
only at the relationship between L2 linguistic attention and L2 proficiency, and not L2 
utterance fluency as such, something future research could address. It is reasonable to 
suppose that linguistic attention skill underlies some aspects of utterance fluency. This is 
because speaking fluidly requires shifting attention focus continuously while packaging 
information to make the utterance unfold properly. Poor cognitive control of linguistic 
attention may thus underlie aspects of L2 utterance disfluency (see Segalowitz 2010, for 
fuller discussion).  
 To date, RT and CV measures of cognitive fluency have always been obtained 
from visual, receptive tasks (i.e., judgments of visually presented words or sentence 
fragments). In contrast, utterance fluency measures are based on oral production tasks. 
This potential mismatch merits some comment. The cognitive tasks used are generally 
very simple and would not seem to pose modality-specific challenges (e.g., visual 
perceptual difficulties) that are otherwise unrelated to the language performance of 
interest. For example, in the task aimed at measuring lexical access (e.g., Segalowitz and 
Freed 2004), participants are simply asked to indicate whether boat refers to a living or 
nonliving object. In the task aimed at measuring sentence construction skill (Lim and 
Godfroid 2014), people have to indicate, for example, which wordͶdoes or heͶ best 
continues the sentence fragment I ǁŽŶĚĞƌ ǁŚĂƚ͙͘ Moreover, while these cognitive 
tasks do have a receptive aspectͶnamely, the stimulus must be readͶthey 
nevertheless also possess a production aspect in that one must mentally generate a 
word's meaning or mentally construct a sentence or sentence fragment. Also, these 
tasks are relatively free of articulation demands (they do not require oral production) 
and therefore they overlap little in demand characteristics with the tasks yielding the 
utterance fluency data. For these reasons, RT and CV measures of performance are 
suitable for studying the cognitive fluency underlying L2 speech production.  
 In sum, L2 cognitive fluency is the rapid and fluid mobilization of the complex 
cognitive procedures referred to by Goldman-Eisler (1968), and this includes the 
automatization of these processes which Rehbein (1987) called the nearly simultaneous 
execution of planning and uttering activities (corresponding to Levelt's (1989, 1999) 
formulator and articulator levels of the speaking process). Both L2 cognitive fluency and 
L2 utterance fluency can be operationalized and measured in both L2 and L1 contexts, 
thus making it possible to obtain L2-specific measures of each. In this way, L2 fluency 
can be unpacked into two separate but related componentsͶcognitive and utterance 
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fluency. Before continuing discussion of these two and the proposed framework, 
however, it will be useful to consider one more dimension of L2 fluencyͶfluency as 
experienced by the listener/observer.  
 
2.3. L2 perceived fluency 
  
While the framework discussed in this paper focuses on L2 utterance and L2 cognitive 
fluency, it is important to consider briefly L2 perceived fluency and to distinguish it from 
L2 utterance fluency. L2 perceived fluency refers to subjective judgments of L2 speakers' 
oral fluency. Researchers often use such judgments to assign fluency levels to the L2 
speakers under study (Bosker et al. 2012; Derwing et al. 2004; Préfontaine et al. 2015). 
Perceived fluency can reflect something about the objective characteristics of oral 
fluency. For example, Préfontaine (2013) collected fluency measures from L2 learners' 
of French, using three different speech elicitation tasks. She found that native speakers' 
ratings of L2 fluency correlated significantly with the L2 speakers' self-ratings of their 
fluency, and that these self-ratings did correlate significantly with objective utterance 
fluency measures. The strength of these significant correlations varied as a function of 
the speaking task, ranging from around .31 to around .65, indicating that perceived 
fluency is reliably related to objective measures of utterance fluency but that 
nevertheless there remains a great deal of variance in the objective measures not 
accounted for by the perceived fluency measures. It should also be recognized that an 
interlocutor's perception of and judgment about a speaker's fluency could potentially 
have an impact on the course of an interaction. For example, if an interlocutor's 
perceptions are somehow communicated to the speaker, this might lead the speaker to 
reallocate the amount of attention devoted to speech, thereby influencing the fluency 
and other characteristics of the L2 output. For theoretical perspectives relevant to this 
point see Michel (2011), Robinson (2011), and the volume edited by Housen et al. 
(2012). In sum, research on the topic of perceived fluency is important for at least two 
reasons. One is that it is useful to understand what speech features listeners focus in 
when drawing conclusions about a speaker's L2 fluency and proficiency. The other is 
that listeners' judgments of an L2 speaker's fluency may in some circumstances affect 
how speaker and listener interact, with consequences for the speaker's fluency.  
 That said, from the perspective of the framework under discussion here, it is 
nevertheless important to keep in mind that perceived fluency can only provide a 
subjective measure of utterance fluency and is only moderately associated with the 
objective measures of oral fluency. Moreover, measures of perceived fluency are 
seldom, if ever, adjusted to take into account fluency in the speaker's L1 (presumably 
because the speaker is assumed to be maximally fluent as a native speaker), despite the 
importance of this adjustment for obtaining L2-specific measures. For these reasons, 
perceived fluency is not an appropriate way to assess utterance fluency if the goal is 
discover links between cognitive fluency and utterance fluency. 
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3. A framework for understanding L2 fluency 

 

So far, discussion has focused only on how to identify L2-specific utterance fluency 
features, especially those related to L2-specific aspects of cognitive fluency. Such 
identification will yield a catalogue of utterance features that goes beyond simply 
describing speech because it will also specify the connections between these features 
and their cognitive underpinnings. However, while useful, such a catalogue is 
nevertheless somewhat limited. These L2-specific cognitive-utterance fluency 
associations should also be situated within in a broader, theoretical perspective that can 
provide a basis for understanding the challenges that fluency poses to learners and 
possible routes for overcoming these challenges. As a step toward creating this broader 
perspective, it is useful to consider two ideas in particular. One comes from a usage-

based approach to language acquisition and communication, and the other comes from 
a transfer appropriate processing approach to memory. 
 
3.1. A usage-based approach to language acquisition and communication 

 
Up to this point, the discussion of L2 fluency has been largely decontextualized from the 
social and communicative situations in which language is acquired. What is missing is 
recognition of Meisel's (1987) point that speech acts must also have good 
communicative fit with interlocutors' expectations. Tomasello's (2003) usage-based 
approach to language acquisition provides a way to repair this (see also Barlow and 
Kemmer 2000, on usage-based theory in applied linguistics). Tomasello (2003) and 
Lieven and Tomasello (2008) point out that, normally, when people speak to each other, 
they engage in two important activities. The first is to establish joint attention, that is, 
getting each other to attend to objects, ideas and their inter-relationships in a specific 
way. People communicate not (only) about specific things and ideas, but about 
perspectives and ways of construing the world (e.g., The man stood in front of the tree 

conveys a different perspective from The tree was located behind the man even though 
both describe the same basic scene). The linguistic tools for establishing joint attention 
include, among other things, grammatical devices for conveying a particular perspective 
of the situation being talked about (here, insights from cognitive linguistics and 
construction grammar theorists are especially relevant; see Fauconnier 1994; Goldberg 
1995; Langacker 1987, 1991; Talmy 2008). The second activity that interlocutors engage 
in is that they try to read and convey messages about social intentions (e.g., is the 
message meant to be informative, an admonishment, supportive, sarcastic, solicitous, 
etc.). The social message is a subtext conveyed in parallel with the main cognitive 
message. People always try to deal with the social message, even if it does not seem to 
be the main focus of the conversation. In sum, according to this attention/intention 
perspective on the nature of language communication, normal communication involves 
interlocutors attempting to establish joint attention and reading each other's social 
intentions.  
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 Tomasello (2003) and Lieven and Tomasello (2008) developed this 
attention/intention perspective in terms of its implications for L1 acquisition. With 
respect to L2 acquisition, the question of interest here is how these attention/intention 
demands of communication might have an impact on a person's ability to speak fluently. 
There are two important points to consider here. One concerns the linguistic knowledge 
needed for carrying out the attention/intention functions of communication, and the 
other the role played by the attention/intention aspect of communication in memory 
retrieval. Regarding linguistic knowledge, to achieve a high level of fluency one clearly 
needs to master the target language's devices used for establishing joint attention and 
for conveying and reading social intentions. Establishing joint attention will require 
vocabulary knowledge for naming objects, events and their properties plus knowledge 
of the structural devices for appropriately conveying a perspective on the relationships 
among what is named (knowledge of how function words convey relationships, of word 
order conventions, agreement patterns, etc.). Conveying social intentions will require 
knowledge of the sociolinguistic and pragmatic dimensions of language useͶchoice of 
register, register shifting, idioms and fixed expressions, prosody, etc. Poor knowledge of 
these aspects of the target language could compromise the ability to communicate 
fluently by leading to inefficient word searches and awkward attempts to produce 
appropriately structured utterances. Beyond this, however, there is a second, less 
obvious way that the attention/intention aspect of communication may have an impact 
on L2 fluency. This brings us to the topic of transfer appropriate processing in memory 
retrieval.  
 

3.2. Transfer appropriate processing 

  
Transfer appropriate processing refers to the idea that "memories are represented in 
terms of the cognitive operations engaged by an event as it is initially processed, and 
that successful memory retrieval occurs when those earlier operations are 
recapitulated" (Rugg et al. 2008:.340; see also Danker and Anderson 2010; Roediger et 
al. 2002; Roediger and Guynn 1996; Tulving and Thompson 1973; Wing et al. 2015). This 
means a person's memory for recently learned information is linked to representations 
of the perceptual and cognitive activities that were engaged in when acquiring the 
information earlier. This is why, for example, during recall we often remember 
"irrelevant" pieces of accompanying information, such as what we were doing at the 
time we learned something. Transfer appropriate processing has the following 
implication for a framework for thinking about L2 fluency. Fluent speech requires rapid, 
smooth retrieval of information for formulating and articulating the intended message 
(Levelt 1989, 1999). This retrieval takes place under communication conditions that 
normally involve having to handle attention/intention demands that were described 
earlier. According to the principle of transfer appropriate processing, retrieval at the 
time of need will be facilitated (become more rapid, smooth, efficient) if, at the time of 
original learning, the learner also had to deal with attention/intention demands similar 
to those required at the time of need. An implication of this idea is that developing 
fluency requires L2 learning that takes place in genuinely communicative contexts, that 
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is, contexts that include dealing with the attention/intention demands of normal 
communication.  
 Incidentally, the attention/intention aspect of communication may have 
implications for L2 fluency researchers regarding how best to obtain speech samples in 
an ecologically valid manner. Most researchers attempt to elicit speech by using tasks 
that aim to be authentic or genuine in some way with respect to real world 
communication. Does this mean that speech elicitation tasks in L2 fluency research 
should always include an attention/intention aspect in their design? This question is 
important because it is known that the nature of a speech task can affect speech 
production (Tavakoli and Foster 2008; Tavakoli and Skehan 2005). Thus, it would be 
useful to know whether utterance fluency changes as a function of the presence or 
absence of the attention/intention demands (compared to story recall, text reading or 
other minimally interactive tasks). A challenge facing researchers, of course, will be to 
include attention/intention demands while keeping the elicitation task as controlled as 
possible. 
 Putting it all together, the framework that emerges can be summarized as in 
Figure 1. The core phenomena addressed by the framework are L2-specific speech 
features that characterize L2 fluency and the L2-specific cognitive operations associated 
with those speech features. Disfluent execution of these cognitive operations is what 
underlies L2 utterance disfluency. It is experience in using the language that sharpens 
the learner's cognitive-perceptual systems so that these cognitive operations become 
rapid, efficient and fluid, resulting in speech output that is fluent. For this cognitive 
fluency to develop, however, there must be repeated experiences in producing speech. 
Because the need to be fluent normally arises in interactive social contexts 
characterized by the attention/intention demands of communication, by the principle of 
transfer appropriate processing learning should also take place in contexts involving 
attention/intention demands if learning experiences are to facilitate fluency 
development. The figure also shows that motivation plays a role fluency development. 
Motivation not only energizes learners to use the L2, it can also shape the nature of the 
communicative situations in which learners use the L2, which may or may not be 
optimal for promoting fluency. Moreover, motivation itself can be enhanced or 
diminished by the learner's subjective experience of trying to use the L2, both in terms 
of the cognitive effort involved and in terms of certain psychological experiences 
regarding self and identity (see Dörnyei [2009] and Henry [2015] on the development of 
the L2-self in L2 motivation, and Segalowitz et al. [2009] on the link between fluency and 
ethno-linguistic identity). If learners cognitive and social experiences result in increased 
motivation to communicate, then they will engage in more L2 use, creating a positive 
feedback loop to the cognitive-perceptual processing system that enhances cognitive 
fluency, leading to improved utterance fluency and more successful L2 encounters. 
Thus, as shown in the figure, L2 fluency is the outcome of the operation of a dynamical 
system where cognitive, motivational, social, sociolinguistic, pragmatic and 
psycholinguistic considerations interact in complex ways (for more on dynamical system 
theory applied to L2 issues, see: de Bot and Freeman 2011; Larsen-Freeman and 
Cameron 2008; and Larsen-Freeman 2015).  
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Figure 1. Framework for L2 fluency (from Segalowitz 2010: 164, Figure 7.1). 

 

 

Notes: 1Cognitive fluency features include processing speed, stability and flexibility in 
the planning, assembly and execution of utterances in terms of lexical access and the 
use of linguistic resources (linguistic affordances) to express construals, handle 
sociolinguistic functions, and pursue psychosocial goals. 2Utterance fluency features 
include speech rate, hesitation and pausing phenomena, etc. 3Motivation includes 
willingness to communicate, beliefs about communication, language and identity, and 
the concept of the L2-Self. Motivation influences speech production and the selection of 
social contexts in which to speak. 4The social context influences speech production by 
setting the cognitive task demands associated with communication and is the source for 
learning about linguistic affordances. 5Experiences include frequency of exposure, 
opportunities for repetition practice, etc. 
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4. Conclusion 

  
This framework can be summarized in terms of three main points.  
 

(1) Identifying the features of L2 fluency to study. In order to identify the features of 
L2 fluency that are truly reflective of how a speaker handles the L2 as opposed to 
other co-occurring demands, it is important to distinguish among three different 
aspects of fluencyͶutterance, cognitive, and perceived fluency. Of central 
concern in the framework presented here are measures of utterance fluency 
that correlate highly with measures of cognitive fluency, thereby pointing to 
cognitive operations that underlie L2 speech production. Moreover, measures of 
utterance and cognitive fluency should, ideally, be made as L2-specific as 
possible by controlling for corresponding measures in the L1, to avoid confounds 
with general cognitive and language abilities and with abilities related to 
handling task-specific demand characteristics. Focusing research in this way will 
yield a set of L2-specific utterance fluency features that are related to the 
fluency of underlying L2-specific cognitive processes. 

(2) Situating L2 fluency in a larger theoretical context. In order to go beyond simply 
describing L2 fluency, it is important to locate discoveries about the cognitive-
utterance fluency associations mentioned above in a theoretical context that can 
address how experience might shape fluency acquisition. Two considerations for 
this were presented. The first, derived from a usage-base theory of language 
acquisition, is that when learners develop L2 fluency through communicative 
experiences, what is learned is embedded in a neurocognitive environment of 
operations for establishing joint attention and for reading social intentions. The 
second, derived from psychological research on memory, is that memory 
retrieval is facilitated when the neurocognitive environment (the set of cognitive 
operations in play) that exists at the time of need matches in significant ways the 
neurocognitive environment that existed at the time of learning. Thus, the 
cognitive demands encountered at the time of learning should match as much as 
possible the anticipated future demands when there is a need to retrieve what 
was learned. Because these future demands will arise in the context of normal 
communication, the relevant cognitive operations are those associated with 
handling the attention/intention aspects of communication. An implication of 
this view is that the cognitive underpinnings of L2 fluency are affected by the 
cognitive consequences of engaging in social interaction during learning. 

(3) Viewing L2 fluency as reflecting the operation of a dynamical system. The view 
outlined above suggests that the cognitive operations underlying utterance 
fluency are themselves affected by fluency-relevant experiences shaped by social 
interactions, motivational states, and subjective experiences associated with 
using the L2. From this it follows that that L2 fluency attainment is the outcome 
of the operation of a complex system of mechanisms and processes that are 
dynamically interacting at all times. The implication here is that to investigate 
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the nature of L2 fluency one needs to take into account the many factors 
contributing to its development.  
 
 

In sum, understanding the determinants of L2 fluency requires an appreciation of the 
cognitive underpinnings of L2 fluency phenomena, and this in turn requires an 
understanding of how these cognitive factors themselves are intimately bound up in the 
social-motivational matrix in which language learners find themselves. 
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LĂĚĚĞƌƐ ĂŶĚ SŶĂŬĞƐ ŝŶ SĞĐŽŶĚ LĂŶŐƵĂŐĞ FůƵĞŶĐǇ 
 

PETE‘ “KEHAN͕ PAULINE FO“TE‘͕ AND “AB‘INA “HUM 
 

 

 

AďƐƚƌĂĐƚ 
 

TŚŝƐ ĂƌƚŝĐůĞ ƌĞƉŽƌƚƐ Ă ƐƚƵĚǇ ĐŽŵƉĂƌŝŶŐ ĨŝƌƐƚ ĂŶĚ ƐĞĐŽŶĚ ůĂŶŐƵĂŐĞ ĨůƵĞŶĐǇ ĚƵƌŝŶŐ ŶĂƌƌĂƚŝǀĞ 
ƌĞƚĞůůŝŶŐ ƚĂƐŬƐ ŽĨ ǀĂƌǇŝŶŐ ĚĞŐƌĞĞƐ ŽĨ ƚŝŐŚƚŶĞƐƐ ŝŶ ƐƚƌƵĐƚƵƌĂů ŽƌŐĂŶŝƐĂƚŝŽŶ͕ ĞǆƉůŽƌŝŶŐ ŝŶ 
ƉĂƌƚŝĐƵůĂƌ Ă ĚŝƐƚŝŶĐƚŝŽŶ ďĞƚǁĞĞŶ ĚŝƐĐŽƵƌƐĞ-ďĂƐĞĚ ĂŶĚ ĐůĂƵƐĞ-ďĂƐĞĚ ĨůƵĞŶĐǇ͘ WĞ ĂƌŐƵĞ 
ƚŚĂƚ ƉŽƐŝƚŝǀĞ ĂŶĚ ŶĞŐĂƚŝǀĞ ŝŶĨůƵĞŶĐĞƐ ŽŶ ĨůƵĞŶĐǇ ĂƌĞ ůŝŶŬĞĚ ƚŽ ƚŚĞ CŽŶĐĞƉƚƵĂůŝƐĞƌ ĂŶĚ 
FŽƌŵƵůĂƚŽƌ ƐƚĂŐĞƐ ŽĨ LĞǀĞůƚΖƐ ŵŽĚĞů ŽĨ ƐƉĞĂŬŝŶŐ͘ TĂƐŬ ƐƚƌƵĐƚƵƌĞ ĂŶĚ ĚĞŐƌĞĞ ŽĨ 
ƐƵďŽƌĚŝŶĂƚŝŽŶ͕ ǁŚŝĐŚ ǁĞƌĞ ƌĞůĂƚĞĚ ƚŽ ŐƌĞĂƚĞƌ ĨůƵĞŶĐǇ ĨŽƌ ďŽƚŚ ŶĂƚŝǀĞ ĂŶĚ ŶŽŶ-ŶĂƚŝǀĞ 
ƐƉĞĂŬĞƌƐ͕ ĂƌĞ CŽŶĐĞƉƚƵĂůŝƐĞƌ ĂŶĚ ĚŝƐĐŽƵƌƐĞ ŽƌŝĞŶƚĞĚ͘ FŽƌŵƵůĂŝĐ ůĂŶŐƵĂŐĞ͕ ǁŚŝĐŚ ǁĂƐ ĂůƐŽ 
ƌĞůĂƚĞĚ ƚŽ ĨůƵĞŶĐǇ͕ ŝƐ ŵŽƌĞ FŽƌŵƵůĂƚŽƌ ĂŶĚ ĐůĂƵƐĞ ŽƌŝĞŶƚĞĚ͘ CŽŶƚƌĂƐƚŝŶŐůǇ͕ ŚŝŐŚĞƌ ůĞǆŝĐĂů 
ƐŽƉŚŝƐƚŝĐĂƚŝŽŶ ĂŶĚ ůŽŶŐĞƌ ĐůĂƵƐĞƐ ĂƌĞ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ĐůĂƵƐĞ-ůŝŶŬĞĚ ĨůƵĞŶĐǇ ƉƌŽďůĞŵƐ͕ ďƵƚ 
ŽŶůǇ ĨŽƌ ŶĂƚŝǀĞ ƐƉĞĂŬĞƌƐ͘ 
 
KĞǇǁŽƌĚƐ͗ LϮ ĨůƵĞŶĐǇ͖ ƐĞĐŽŶĚ ůĂŶŐƵĂŐĞ ĨůƵĞŶĐǇ͖ ĚŝƐĐŽƵƌƐĞ-ďĂƐĞĚ ĨůƵĞŶĐǇ͖ ĐůĂƵƐĞ-ďĂƐĞĚ 
ĨůƵĞŶĐǇ 
 
 
ϭ͘ IŶƚƌŽĚƵĐƚŝŽŶ 
 
BĂƐĞĚ ŽŶ LĞǀĞůƚΖƐ ƚŚƌĞĞ-ƐƚĂŐĞ ŵŽĚĞů ŽĨ ƐƉĞĂŬŝŶŐ ;LĞǀĞůƚ ϭϵϵϵ͖ KŽƌŵŽƐ ϮϬϬϲͿ ǁĞ ǁŝůů 
ĂƐƐƵŵĞ ƚŚĂƚ ƐƉĞĂŬŝŶŐ ĨůƵĞŶƚůǇ ŝŶǀŽůǀĞƐ͗ 
 

 ŬŶŽǁŝŶŐ ǁŚĂƚ ǇŽƵ ǁĂŶƚ ƚŽ ƐĂǇ͕ 
 ŚĂǀŝŶŐ ƚŚĞ ŵĞĂŶƐ ƚŽ ƐĂǇ ŝƚ͕ 
 ŶŽƚ ĐŚĂŶŐŝŶŐ ǇŽƵƌ ŵŝŶĚ͕  
 ĂŶƚŝĐŝƉĂƚŝŶŐ ƉƌŽďůĞŵƐ ĞĨĨĞĐƚŝǀĞůǇ͘ 
 

KŶŽǁŝŶŐ ǁŚĂƚ ǇŽƵ ǁĂŶƚ ƚŽ ƐĂǇ ƌĞƋƵŝƌĞƐ ĐŽŶĐĞƉƚƐ ƚŽ ďĞ ƐĞůĞĐƚĞĚ ĂŶĚ ŽƌŐĂŶŝƐĞĚ ĂƐ Ă ƉƌĞ-
ǀĞƌďĂů ŵĞƐƐĂŐĞ ;CŽŶĐĞƉƚƵĂůŝƐĂƚŝŽŶͿ͕  ǁŚŝĐŚ ŝƐ ŝŶƉƵƚ ƚŽ ƚŚĞ ŶĞǆƚ ƐƚĂŐĞ ;FŽƌŵƵůĂƚŝŽŶͿ  
ǁŚŝĐŚ ŝŶǀŽůǀĞƐ ŚĂǀŝŶŐ ƚŚĞ ŵĞĂŶƐ ƚŽ ƐĂǇ ŝƚ͘ LĞŵŵĂƐ ĂƌĞ ƌĞƚƌŝĞǀĞĚ ĨƌŽŵ ƚŚĞ ŵĞŶƚĂů 
ůĞǆŝĐŽŶ ƚŽ ďƵŝůĚ ƐǇŶƚĂĐƚŝĐ ĂŶĚ ƉŚŽŶŽůŽŐŝĐĂů ĨƌĂŵĞƐ͕ ĂŶĚ ƚŚĞƐĞ ĂƌĞ ĐŽŶǀĞƌƚĞĚ ŝŶƚŽ ƐƉĞĞĐŚ 
;AƌƚŝĐƵůĂƚŝŽŶͿ͘ IĨ ƚŚĞƐĞ ƐƚĂŐĞƐ ŽƉĞƌĂƚĞ ƐŵŽŽƚŚůǇ ĂŶĚ ŝĚĞĂƐ ĂƌĞ ƚƌĂŶƐůĂƚĞĚ ŝŶƚŽ ƐƉŽŬĞŶ 
ůĂŶŐƵĂŐĞ ǁŝƚŚŽƵƚ ŵŝƐŚĂƉ͕ ĨůƵĞŶĐǇ ƌĞƐƵůƚƐ͘ 
 
NŽƚ ĐŚĂŶŐŝŶŐ ŽŶĞ͛Ɛ ŵŝŶĚ ŽďǀŝŽƵƐůǇ ƐƵƉƉŽƌƚƐ ƚŚĞ ĨůƵĞŶƚ ĚĞůŝǀĞƌǇ ŽĨ Ă ŵĞƐƐĂŐĞ͘ HŽǁĞǀĞƌ͕  
ĂƐ ŵĞƐƐĂŐĞƐ ĂƌĞ ĚĞůŝǀĞƌĞĚ ƚŚĞǇ ƌĞŵĂŝŶ ƵŶĚĞƌ ƌĞǀŝĞǁ͘ TŚĞ ƐƉĞĂŬĞƌ ŵĂǇ ƌĞĂůŝƐĞ ƚŚĂƚ Ă 
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ĨŽƌŵƵůĂƚŝŽŶ ĐĂŶ ďĞ ŝŵƉƌŽǀĞĚ͕ Žƌ Ă ŶŽŶ-ǀĞƌďĂů ƌĞĂĐƚŝŽŶ ĨƌŽŵ ƚŚĞ ŝŶƚĞƌůŽĐƵƚŽƌ ;Ă ƌĂŝƐĞĚ 
ĞǇĞďƌŽǁ͕ ƚŚĞ ĂďƐĞŶĐĞ ŽĨ Ă ŶŽĚͿ ĐŽƵůĚ ƐŝŐŶĂů ƚŚĂƚ ƚŚĞ ŵĞƐƐĂŐĞ ŶĞĞĚƐ ƚŽ ďĞ ƌĞĐŽŶƐŝĚĞƌĞĚ͘ 
IŶ ƐƵĐŚ ĐĂƐĞƐ͕ ĨůƵĞŶĐǇ ŵĂǇ ďĞ ĚŝƐƌƵƉƚĞĚ͘ “ŝŵŝůĂƌůǇ͕  ĂŶƚŝĐŝƉĂƚŝŶŐ ƉƌŽďůĞŵƐ ĞĨĨĞĐƚŝǀĞůǇ ;Ğ͘Ő͘ 
ĚŝĨĨŝĐƵůƚŝĞƐ ŝŶ ůĞŵŵĂ ƌĞƚƌŝĞǀĂůͿ ŵĂŝŶƚĂŝŶƐ ĨůƵĞŶĐǇ͕  ũƵƐƚ ĂƐ ŶŽƚ ĚŽŝŶŐ ƐŽ ĐĂŶ ŵĂŬĞ ƐƉĞĂŬĞƌƐ 
ƉƌŽŶĞ ƚŽ ĚǇƐĨůƵĞŶĐǇ͘   
 
FŽƌ ĐůĂƌŝƚǇ͕  ƚŚĞ ĂďŽǀĞ ĂŶĂůǇƐŝƐ ĐŽǀĞƌƐ ũƵƐƚ ŽŶĞ ĐǇĐůĞ ŽĨ ŽƉĞƌĂƚŝŽŶ ĨƌŽŵ CŽŶĐĞƉƚƵĂůŝƐĂƚŝŽŶ 
ƚŽ AƌƚŝĐƵůĂƚŝŽŶ͘ OďǀŝŽƵƐůǇ͕  ŶŽƌŵĂů ĐŽŵŵƵŶŝĐĂƚŝŽŶ ƉƌŽĐĞĞĚƐ ƚŚƌŽƵŐŚ ƐƵĐĐĞƐƐŝǀĞ ĐǇĐůĞƐ ŽĨ 
ƉĂƌĂůůĞů ƉƌŽĐĞƐƐŝŶŐ͘ IĨ ƚŚŝƐ ǁĞƌĞ ŶŽƚ ƚŚĞ ĐĂƐĞ͕ ƐƉĞĞĐŚ ǁŽƵůĚ ŶĞĐĞƐƐĂƌŝůǇ ďĞ ĨŝůůĞĚ ǁŝƚŚ 
ƉĂƵƐĞƐ ďĞƚǁĞĞŶ ƐƚĂŐĞƐ͘ BƵƚ ŝŶ ŽƌĚŝŶĂƌǇ ĚŝƐĐŽƵƌƐĞ͕ ĐŽŶĐĞƉƚƵĂůŝƐŝŶŐ Ă ƉƌĞůŝŶŐƵŝƐƚŝĐ 
ŵĞƐƐĂŐĞ ƉƌŽĐĞĞĚƐ ǁŚŝůĞ Ă ƉƌĞǀŝŽƵƐ ŽŶĞ ŝƐ ŝŶ ƚŚĞ ƉƌŽĐĞƐƐ ŽĨ ďĞŝŶŐ ĨŽƌŵƵůĂƚĞĚ ĂŶĚ ƚŚĞŶ 
ĂƌƚŝĐƵůĂƚĞĚ͘  FůƵĞŶĐǇ ƚŚĞƌĞĨŽƌĞ ƌĞƐƚƐ ŽŶ Ă ŚĂƌŵŽŶŝŽƵƐ ĂŶĚ ďĂůĂŶĐĞĚ ƌĞůĂƚŝŽŶƐŚŝƉ 
ďĞƚǁĞĞŶ ƚŚĞ ƚŚƌĞĞ ŵĂũŽƌ ĐŽŵƉŽŶĞŶƚƐ ŽĨ ƚŚĞ ŵŽĚĞů͕ ŽƉĞƌĂƚŝŶŐ ƐŝŵƵůƚĂŶĞŽƵƐůǇ ĂŶĚ ŝŶ 
ƉĂƌĂůůĞů͘ IŶ ĨŝƌƐƚ ůĂŶŐƵĂŐĞ ƉĞƌĨŽƌŵĂŶĐĞ Ăƚ ůĞĂƐƚ͕ ůĞŵŵĂ ĂĐĐĞƐƐ ƉƌĞƐƵƉƉŽƐĞƐ ƚŚĞ ƐƉĞĂŬĞƌ 
ŚĂƐ Ă ŵĞŶƚĂů ůĞǆŝĐŽŶ ƌŝĐŚ ŝŶ ƐŝǌĞ͕ ŝŶ ĞůĂďŽƌĂƚŝŽŶ͕ ŝŶ ŽƌŐĂŶŝƐĂƚŝŽŶ͕ ŝŶ ƐƉĞĞĚ ŽĨ ĂĐĐĞƐƐ͕ ĂŶĚ 
ŝŶ ĂǀĂŝůĂďŝůŝƚǇ ŽĨ Ă ƌĞƉĞƌƚŽŝƌĞ ŽĨ ĨŽƌŵƵůĂŝĐ ůĂŶŐƵĂŐĞ͕ Ăůů ŽĨ ǁŚŝĐŚ ĞŶĂďůĞ Ă ƐŵŽŽƚŚ ƉƌŽĐĞƐƐ 
ŽĨ ƐǇŶƚĂǆ ďƵŝůĚŝŶŐ ĂŶĚ ĂƌƚŝĐƵůĂƚŝŽŶ͘ 
 
A ŬĞǇ ĚŝĨĨĞƌĞŶĐĞ  ŝŶ ƐĞĐŽŶĚ ůĂŶŐƵĂŐĞ ;“LͿ ƉĞƌĨŽƌŵĂŶĐĞ ŝƐ ƚŚĞ ŵĞŶƚĂů ůĞǆŝĐŽŶ ŝƚ ĚƌĂǁƐ 
ƵƉŽŶ͕ ǁŚŝĐŚ ŝƐ ƐŵĂůůĞƌ͕  ůĞƐƐ ŽƌŐĂŶŝƐĞĚ͕ ůŝŬĞůǇ ƐůŽǁĞƌ ŝŶ ĂĐĐĞƐƐ͕ ůĞƐƐ ĞůĂďŽƌĂƚĞĚ ǁŝƚŚ 
ƐǇŶƚĂĐƚŝĐ ĂŶĚ ĐŽůůŽĐĂƚŝŽŶĂů ŝŶĨŽƌŵĂƚŝŽŶ͕ ĂŶĚ ĐŽŶƚĂŝŶƐ Ă ŶĂƌƌŽǁĞƌ ƌĞƉĞƌƚŽŝƌĞ ŽĨ ĨŽƌŵƵůĂŝĐ 
ůĂŶŐƵĂŐĞ ;BŽůŝďĂƵŐŚ ĂŶĚ FŽƐƚĞƌ ϮϬϭϯͿ͘ CŽŶƐĞƋƵĞŶƚůǇ͕  ƚŚĞ ĚĞŵĂŶĚƐ ŽĨ ƚŚĞ ƉƌĞ-ǀĞƌďĂů 
ŵĞƐƐĂŐĞ ĐĂŶŶŽƚ ďĞ ŵĞƚ ƐŽ ĞĂƐŝůǇ͕  Žƌ ĞǀĞŶ Ăƚ Ăůů͘ MŽƌĞŽǀĞƌ͕  ƚŚĞ FŽƌŵƵůĂƚŽƌ ŝƐ ůŝŬĞůǇ ƚŽ ďĞ 
ĚĞŵĂŶĚŝŶŐ ŽĨ ĂƚƚĞŶƚŝŽŶĂů ƌĞƐŽƵƌĐĞƐ͕ ƚŽ ƚŚĞ ĞǆƚĞŶƚ ƚŚĂƚ ƚŚĞƌĞ ŝƐ ůŝƚƚůĞ ƌĞŵĂŝŶŝŶŐ ĨŽƌ ƚŚĞ 
CŽŶĐĞƉƚƵĂůŝƐĞƌ Žƌ ƚŚĞ AƌƚŝĐƵůĂƚŽƌ ƚŽ ǁŽƌŬ ǁŝƚŚ ŝŶ ƉĂƌĂůůĞů ŵŽĚĞ͘ TŚŝƐ ŵĞĂŶƐ ƚŚĞ “L 
ƐƉĞĂŬĞƌ ŵƵƐƚ ƐǁŝƚĐŚ ƚŽ ƐĞƌŝĂů ƉƌŽĐĞƐƐŝŶŐ͕ ǁŚĞƌĞ ƉƌŽďůĞŵƐ Ăƚ ŽŶĞ ƐƚĂŐĞ ŵƵƐƚ ďĞ ƐŽůǀĞĚ 
ďĞĨŽƌĞ ƉĂƌĂůůĞů ƉƌŽĐĞƐƐŝŶŐ ĐĂŶ ƌĞƐƵŵĞ ;KŽƌŵŽƐ ϮϬϬϲ͖ “ŬĞŚĂŶ ϮϬϭϰďͿ͘ TŚŝƐ ůĞĂĚƐ ƚŽ Ă 
ĨƵƌƚŚĞƌ ĐŽŶƐĞƋƵĞŶĐĞ ʹ ƚŚĞ ŶĞĞĚ ƚŽ ŚĂǀĞ ƌĞƐŽƵƌĐĞƐ ƚŽ ƌĞĐĂƉƚƵƌĞ Ă ƉĂƌĂůůĞů ƉƌŽĐĞƐƐŝŶŐ͕ 
ĂŶĚ ƌĞ-ůĂƵŶĐŚ ĨůƵĞŶƚ ƐƉĞĞĐŚ ƉƌŽĚƵĐƚŝŽŶ͘ 
 
IĨ ǁĞ ƌĞůĂƚĞ ƚŚĞ ĞĂƌůŝĞƌ ĚŝƐĐƵƐƐŝŽŶ ŽĨ ĨůƵĞŶĐǇ ƚŽ ƐƚĂŐĞƐ ŽĨ ƐƉĞĞĐŚ ƉƌŽĚƵĐƚŝŽŶ͕ ƚǁŽ ĂƐƉĞĐƚƐ 
ĞŵĞƌŐĞ ǁŚŝĐŚ ĂƌĞ ƚŚĞ ĨŽĐƵƐ ŽĨ ƚŚŝƐ ĂƌƚŝĐůĞ͘ TŚĞ ĨŝƌƐƚ ĐŽŶĐĞƌŶƐ ĚŝŵĞŶƐŝŽŶƐ ŽĨ ĨůƵĞŶĐǇ ʹ 
ŚŽǁ ŝƚ ĐĂŶ ďĞ ďƌŽŬĞŶ ĚŽǁŶ ŝŶƚŽ ƐƵď-ĐŽŵƉŽŶĞŶƚƐ͘ TŚĞ ƐĞĐŽŶĚ ĐŽŶĐĞƌŶƐ ŝŶĨůƵĞŶĐĞƐ ŽŶ 
ĨůƵĞŶĐǇ ;Žƌ ŵŽƌĞ ŽĨƚĞŶ͕ ĚǇƐĨůƵĞŶĐǇͿ͘ AƐ ǁĞ ǁŝůů ƐĞĞ͕ Ă ĐŽŵƉĂƌŝƐŽŶ ďĞƚǁĞĞŶ ŶĂƚŝǀĞ ĂŶĚ 
ŶŽŶ-ŶĂƚŝǀĞ ƉĞƌĨŽƌŵĂŶĐĞ ŝƐ ƌĞǀĞĂůŝŶŐ ŝŶ ĞĂĐŚ ŽĨ ƚŚĞƐĞ ĐĂƐĞƐ͕ ƌĞŐĂƌĚŝŶŐ ƚŚĞ ƉŽƐŝƚŝǀĞ ĂŶĚ 
ŶĞŐĂƚŝǀĞ ŝŶĨůƵĞŶĐĞƐ͕ ƚŚĞ ůĂĚĚĞƌƐ ĂŶĚ ƐŶĂŬĞƐ ŽĨ ŽƵƌ ƚŝƚůĞ͘ 
 
PƌĞǀŝŽƵƐ ĂƉƉƌŽĂĐŚĞƐ ƚŽ ƚŚĞ ĚŝŵĞŶƐŝŽŶƐ ŽĨ ĨůƵĞŶĐǇ ŝŶ LϮ ƐƉĞĂŬŝŶŐ ;Ğ͘Ő͘ TĂǀĂŬŽůŝ ĂŶĚ 
“ŬĞŚĂŶ ϮϬϬϱͿ ƐƵŐŐĞƐƚĞĚ Ă ƚŚƌĞĞ-ǁĂǇ ƐĞƉĂƌĂƚŝŽŶ ďĞƚǁĞĞŶ ďƌĞĂŬĚŽǁŶ͕ ƌĞƉĂŝƌ͕  ĂŶĚ ƐƉĞĞĚ 
ĨůƵĞŶĐǇ͘  HĞƌĞ ǁĞ ƉƌŽƉŽƐĞ ŝŶƐƚĞĂĚ Ă ĚŝƐƚŝŶĐƚŝŽŶ ďĞƚǁĞĞŶ ĚŝƐĐŽƵƌƐĞ-ůĞǀĞů ŝƐƐƵĞƐ ĂŶĚ A“-
ƵŶŝƚ1ͬĐůĂƵƐĞ ůĞǀĞů ŝƐƐƵĞƐ͕ ǁŝƚŚ ƐƉĞĞĚ ĐŽŶƚŝŶƵŝŶŐ ƚŽ ďĞ Ă ůĂƌŐĞůǇ ƐĞƉĂƌĂƚĞ ĨĂĐƚŽƌ ;WĂŶŐ 

                                                           
1  We use the term ‘AS-unit’ defined as “an independent clause, or sub-clausal unit, together with any 

dependent clauses associated with either” (Foster, Tonkyn and Wigglesworth 2000).  For our purposes, 
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ĂŶĚ “ŬĞŚĂŶ ŝŶ ƉƌĞƉ͘Ϳ CůĂƵƐĞ2 ƉƌŽĐĞƐƐŝŶŐ ƚĂŬĞƐ ƉůĂĐĞ ǁŝƚŚŝŶ Ă ĐůĂƵƐĞ ĂŶĚ ƚŚĞ ĨŽĐƵƐ ŝƐ ŽŶ 
ůĞǆŝĐĂů ĐŚŽŝĐĞƐ͕ ĐŽŶŶĞĐƚŝŶŐ ƚŽ FŽƌŵƵůĂƚŽƌ ĂŶĚ AƌƚŝĐƵůĂƚŽƌ ƐƚĂŐĞƐ͘  DŝƐĐŽƵƌƐĞ-ůĞǀĞů ŝƐƐƵĞƐ 
ĐŽŶĐĞƌŶ ƚŽ ƉƌŽĐĞƐƐŝŶŐ ĂďŽǀĞ ƚŚĞ ůĞǀĞů ŽĨ ƚŚĞ ĐůĂƵƐĞ͕ ĂŶĚ ƉƌŽďůĞŵƐ ƚŚĂƚ ŽĐĐƵƌ ŝŶ 
ĐŽŶũŽŝŶŝŶŐ ƵŶŝƚƐ ĂŶĚ ĚĞǀĞůŽƉŝŶŐ ĂŶ ĂƌŐƵŵĞŶƚ ǁŝƚŚ ƚŚĞŵ͘  TŚĞƐĞ ĂƌĞ ŵŽƌĞ ůŝŬĞůǇ ƚŽ ďĞ 
ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ CŽŶĐĞƉƚƵĂůŝƐĞƌ ŽƉĞƌĂƚŝŽŶƐ͘ WĞ ǁŝůů ĂƌŐƵĞ ƚŚĂƚ ƚŚŝƐ ĚŝƐƚŝŶĐƚŝŽŶ 
;ĚŝƐĐŽƵƌƐĞͬĐůĂƵƐĞͿ ŵĂŬĞƐ ŵŽƌĞ ƐĞŶƐĞ ƉƐǇĐŚŽůŝŶŐƵŝƐƚŝĐĂůůǇ ƚŚĂŶ ƚŚĞ ďƌĞĂŬĚŽǁŶͬƌĞƉĂŝƌ 
ĚŝƐƚŝŶĐƚŝŽŶ͘ 
 
TŚŝƐ ǀŝĞǁ ŽĨ ĚŝŵĞŶƐŝŽŶƐ ŽĨ ĨůƵĞŶĐǇ ƐƵŐŐĞƐƚƐ ƚŚĂƚ ĚǇƐĨůƵĞŶĐŝĞƐ ŽĐĐƵƌƌŝŶŐ Ăƚ ĐůĂƵƐĞ 
ďŽƵŶĚĂƌŝĞƐ ĂƌĞ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ CŽŶĐĞƉƚƵĂůŝƐĞƌ-ůŝŶŬĞĚ ĚŝƐĐŽƵƌƐĞ ĚĞĐŝƐŝŽŶƐ ĂŶĚ ĂƌĞ 
ĞǀŝĚĞŶĐĞ ŽĨ ŵĂĐƌŽ-ƉůĂŶŶŝŶŐ͘ BǇ ĐŽŶƚƌĂƐƚ͕ ǁŝƚŚŝŶ-ĐůĂƵƐĞ ĚǇƐĨůƵĞŶĐŝĞƐ ŚĂǀĞ Ă FŽƌŵƵůĂƚŽƌ 
ŽƌŝŐŝŶ ĂŶĚ ĂƌĞ ĞǀŝĚĞŶĐĞ ŽĨ ŵŝĐƌŽ-ƉůĂŶŶŝŶŐ͘  TŚĞ ĚŝƐƚŝŶĐƚŝŽŶ ďĞƚǁĞĞŶ ĚŝƐĐŽƵƌƐĞ 
ĚǇƐĨůƵĞŶĐǇ ĂŶĚ ĐůĂƵƐĞ ĚǇƐĨůƵĞŶĐǇ ŝƐ ƐŚŽǁŶ ŝŶ TĂďůĞ OŶĞ͘ 
 
TĂďůĞ ϭ͘ PƌŽĐĞƐƐĞƐ ĂŶĚ ŵĞĂƐƵƌĞŵĞŶƚ ŽƉƚŝŽŶƐ ŝŶ ĚŝƐĐŽƵƌƐĞ ĂŶĚ ĐůĂƵƐĞ ĚǇƐĨůƵĞŶĐǇ 

  

DŝƐĐŽƵƌƐĞ ĚǇƐĨůƵĞŶĐǇ CůĂƵƐĞ ĚǇƐĨůƵĞŶĐǇ 

 
- ĨŝůůĞĚ ĂŶĚ ƵŶĨŝůůĞĚ ĞŶĚ-ĐůĂƵƐĞ ƉĂƵƐĞƐ͖ 
- ůŝŶŬĞĚ ƚŽ ƚŚĞ CŽŶĐĞƉƚƵĂůŝƐĞƌ͖ 
- ĞǀŝĚĞŶĐĞ ŽĨ ĚŝƐĐŽƵƌƐĞ ĚĞĐŝƐŝŽŶƐ͖ 
- ŝŶĚŝĐĂƚĞƐ ŵĂĐƌŽ-ƉůĂŶŶŝŶŐ͘ 
 

 
- ĨŝůůĞĚ ĂŶĚ ƵŶĨŝůůĞĚ ŵŝĚ-ĐůĂƵƐĞ ƉĂƵƐĞƐ͕ 

ƌĞĨŽƌŵƵůĂƚŝŽŶƐ ĂŶĚ ĨĂůƐĞ ƐƚĂƌƚƐ͖ 
- ůŝŶŬĞĚ ƚŽ ƚŚĞ FŽƌŵƵůĂƚŽƌ ĂŶĚ AƌƚŝĐƵůĂƚŽƌ͖ 
- ĞǀŝĚĞŶĐĞ ŽĨ ůĂŶŐƵĂŐĞ ĚĞĐŝƐŝŽŶƐ͖ 
- ŝŶĚŝĐĂƚĞƐ ŵŝĐƌŽ-ƉůĂŶŶŝŶŐ͘ 

 
 
TŚĞ ĨůƵĞŶĐǇ ůŝŶŬ ƚŽ ŵĂĐƌŽ- Žƌ ŵŝĐƌŽ-ƉůĂŶŶŝŶŐ ƉƌŽǀŝĚĞƐ Ă ŵŽƌĞ ƐĂƚŝƐĨĂĐƚŽƌǇ ďĂƐĞ ĨŽƌ 
ĐŽŵƉĂƌŝŶŐ ŶĂƚŝǀĞ ƐƉĞĂŬĞƌ ;N“Ϳ ĂŶĚ ŶŽŶ-ŶĂƚŝǀĞ ƐƉĞĂŬĞƌ ;NN“Ϳ ƉĞƌĨŽƌŵĂŶĐĞ͘ EǀĞƌǇŽŶĞ 
ƉƵŶĐƚƵĂƚĞƐ ƚŚĞ ƐƉĞĞĐŚ ƐƚƌĞĂŵ ǁŝƚŚ ƉĂƵƐĞƐ ƚŚĂƚ ĚŽ ŶŽƚ ĂƌŝƐĞ ĨƌŽŵ ƉƌŽĐĞƐƐŝŶŐ ďůŝƉƐ͘  “Ž 
ǁŚŝůĞ ǁĞ ĞǆƉĞĐƚ ďŽƚŚ N“Ɛ ĂŶĚ NN“Ɛ ƚŽ ƉĂƵƐĞ͕ ƚŚĞ ĚŝĨĨĞƌĞŶĐĞ ƐƵŐŐĞƐƚĞĚ ďǇ ƚŚĞ ĚŝƐĐŽƵƌƐĞ 
ĂŶĚ ĐůĂƵƐĞ ĚŝƐƚŝŶĐƚŝŽŶ ŝƐ ƚŚĂƚ N“Ɛ ǁŝůů ƉĂƵƐĞ ŵŽƌĞ ĨŽƌ ŵĂĐƌŽ-ƉůĂŶŶŝŶŐ ĂŶĚ ůĞƐƐ ĨŽƌ ŵŝĐƌŽ-
ƉůĂŶŶŝŶŐ͘ IŶĚĞĞĚ͕ ƉƌĞǀŝŽƵƐ ƌĞƐĞĂƌĐŚ ƐƵŐŐĞƐƚƐ ĂƐ ŵƵĐŚ͘ A ƐǇŶƚŚĞƐŝƐ ŽĨ ƐĞǀĞŶ ƌĞƐĞĂƌĐŚ 
ƐƚƵĚŝĞƐ ;“ŬĞŚĂŶ ĂŶĚ FŽƐƚĞƌ ϮϬϬϴͿ ƐŚŽǁĞĚ ƚŚĂƚ N“Ɛ ŝŶ ƚŚĞƐĞ ƐƚƵĚŝĞƐ ƉĂƵƐĞĚ Ăƚ ůĞĂƐƚ ĂƐ 
ŽĨƚĞŶ ĂƐ NN“Ɛ Ăƚ A“ ƵŶŝƚ ďŽƵŶĚĂƌŝĞƐ͕ ĂŶĚ ĨĂƌ ůĞƐƐ ŽĨƚĞŶ ŵŝĚ-ĐůĂƵƐĞ͘   
 
VŝĞǁŝŶŐ ĨůƵĞŶĐǇ ƚŚƌŽƵŐŚ ƚŚĞ ĚŝƐĐŽƵƌƐĞ ǀƐ͘ ĐůĂƵƐĞ ĐŽŶƚƌĂƐƚ ƵŶůŽĐŬƐ Ă ĚŝĨĨĞƌĞŶƚ ƉĞƌƐƉĞĐƚŝǀĞ 
ŽŶ ƚŚĞ ŝŶĨůƵĞŶĐĞƐ ƵƉŽŶ ĨůƵĞŶĐǇ͕  ƐƵĐŚ ĂƐ ƚĂƐŬ ƐƚƌƵĐƚƵƌĞ͘  “ĞǀĞƌĂů ƐƚƵĚŝĞƐ ŚĂǀĞ ĞǆƉůŽƌĞĚ 
ŚŽǁ ĚŝĨĨĞƌĞŶƚ ƚǇƉĞƐ ŽĨ ŶĂƌƌĂƚŝǀĞ ƐƚƌƵĐƚƵƌĞ ŝŵƉĂĐƚ ŽŶ ƉĞƌĨŽƌŵĂŶĐĞ͘ TǇƉŝĐĂůůǇ͕  ƐƚƌƵĐƚƵƌĞ ŝƐ 
ƌĞŐĂƌĚĞĚ ĂƐ ŝŶǀŽůǀŝŶŐ ĚĞŐƌĞĞ ŽĨ ƚŝŐŚƚŶĞƐƐ ŝŶ ƚŚĞ ŽƌŐĂŶŝƐĂƚŝŽŶ ŽĨ ƚŚĞ ŶĂƌƌĂƚŝǀĞ͘ TĂǀĂŬŽůŝ 

                                                                                                                                                                             
AS-unit is a more precise term than ‘sentence’ as it can capture the fragmentary nature of spoken 
language. 

2 AS-units can contain one clause only, or more than one clause. For convenience, from now on, we use 
the term 'clause' in this article, but this can refer to the clauses in a one clause AS-unit, or a multi-clause 
AS-unit. 
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ĂŶĚ “ŬĞŚĂŶ ;ϮϬϬϱͿ ĐŽŶƚƌĂƐƚĞĚ ǀĞƌǇ ůŽŽƐĞ ŶĂƌƌĂƚŝǀĞƐ ;ŝ͘Ğ͘ ǁŝƚŚ Ă ƌĂƚŚĞƌ ŐĞŶĞƌĂů ďĞŐŝŶŶŝŶŐ-
ŵŝĚĚůĞ-ĞŶĚ ŽƌŐĂŶŝƐĂƚŝŽŶͿ ǁŝƚŚ ĚŝĨĨĞƌĞŶƚ ĂŶĚ ƚŝŐŚƚĞƌ ĚĞŐƌĞĞƐ ŽĨ ƉƌŽďůĞŵ-ƐŽůƵƚŝŽŶ 
ĚŝƐĐŽƵƌƐĞ ƐƚƌƵĐƚƵƌĞ ;HŽĞǇ ϭϵϴϯͿ͘ BƌŽĂĚůǇ͕  ŝŶĐƌĞĂƐŝŶŐ ĚĞŐƌĞĞƐ ŽĨ ƐƚƌƵĐƚƵƌĞ ŝŶ ƚŚŝƐ ǁĂǇ 
ǁĞƌĞ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ŐƌĞĂƚĞƌ ĂĐĐƵƌĂĐǇ ĂŶĚ ĨůƵĞŶĐǇ͘  “ŬĞŚĂŶ ĂŶĚ FŽƐƚĞƌ ;ϭϵϵϵͿ ƌĞƉŽƌƚ 
ƐŝŵŝůĂƌ ĞĨĨĞĐƚƐ ǁŝƚŚ ǀŝĚĞŽ-ƌĞƚĞůůŝŶŐ ƚĂƐŬƐ͘ A ƚŝŐŚƚ ŶĂƌƌĂƚŝǀĞ ƐƚƌƵĐƚƵƌĞ ŚĂƐ ĂůƐŽ ďĞĞŶ ůŝŶŬĞĚ 
ƚŽ ŐƌĞĂƚĞƌ ĨůƵĞŶĐǇ ;“ŬĞŚĂŶ ĂŶĚ FŽƐƚĞƌ ϭϵϵϵ͖ “ŬĞŚĂŶ ĂŶĚ “ŚƵŵ ϮϬϭϰͿ  ďĞĐĂƵƐĞ ŝƚ ůĞŶĚƐ 
ŝƚƐĞůĨ ŵŽƌĞ ĞĂƐŝůǇ ƚŽ ŵĂĐƌŽ-ƉůĂŶŶŝŶŐ͘  OŶĞ ĐĂŶ ĂůƐŽ ĞǆƉůŽƌĞ ŚŽǁ ĨůƵĞŶĐǇ ŝƐ ŝŶĨůƵĞŶĐĞĚ ďǇ 
ƚŚĞ FŽƌŵƵůĂƚŽƌ ĂŶĚ ŵŝĐƌŽ-ƉůĂŶŶŝŶŐ͘ FŽƌ ĞǆĂŵƉůĞ͕ ĂĐĐĞƐƐ ƚŽ Ă ǁŝĚĞ ƌĞƉĞƌƚŽŝƌĞ ŽĨ 
ĨŽƌŵƵůĂŝĐ ůĂŶŐƵĂŐĞ͕ ŵĂǇ ŚĂǀĞ Ă ĐŽŶƐŝĚĞƌĂďůĞ ΖĞĂƐŝŶŐΖ ĞĨĨĞĐƚ ŽŶ ƉƌŽĐĞƐƐŝŶŐ ;FŽƐƚĞƌ ϮϬϬϭͿ͘    
 
TŚĞ ĚŝƐĐƵƐƐŝŽŶ ƐŽ ĨĂƌ ƉŽŝŶƚƐ ƚŽ ƚŚƌĞĞ ŐĞŶĞƌĂů ƌĞƐĞĂƌĐŚ ƋƵĞƐƚŝŽŶƐ͗ 
 
‘Q ϭ͗  HŽǁ ũƵƐƚŝĨŝĂďůĞ ŝƐ ŝƚ ƚŽ ĚŝƐĐƵƐƐ ĨůƵĞŶĐǇ ŝŶ ƚĞƌŵƐ ŽĨ ƚŚĞ DŝƐĐŽƵƌƐĞ ǀƐ͘ CůĂƵƐĞ 
ĚŝƐƚŝŶĐƚŝŽŶ͍  “ƉĞĐŝĨŝĐĂůůǇ͗ ;ĂͿ ĚŽĞƐ ůĂŶŐƵĂŐĞ ĐŽŵƉůĞǆŝƚǇ ŝŶ ƉĞƌĨŽƌŵĂŶĐĞ ŝŵƉĂĐƚ ĚŝĨĨĞƌĞŶƚůǇ 
ƵƉŽŶ ĚŝƐĐŽƵƌƐĞ-ůŝŶŬĞĚ ĨůƵĞŶĐǇ ĂŶĚ ĐůĂƵƐĞ-ůŝŶŬĞĚ ĨůƵĞŶĐǇ͖ ĂŶĚ ;ďͿ ĚŽĞƐ ůĞǆŝĐĂů ĐŽŵƉůĞǆŝƚǇ 
ŝŶ ƉĞƌĨŽƌŵĂŶĐĞ ŝŵƉĂĐƚ ĚŝĨĨĞƌĞŶƚůǇ ƵƉŽŶ ĚŝƐĐŽƵƌƐĞ ĂŶĚ ĐůĂƵƐĞ-ůŝŶŬĞĚ ĨůƵĞŶĐǇ͍ 
 
‘Q Ϯ͗ HŽǁ ĚŽĞƐ ƚĂƐŬ ƐƚƌƵĐƚƵƌĞ ŝŵƉĂĐƚ ƵƉŽŶ ĨůƵĞŶĐǇ͍ “ƉĞĐŝĨŝĐĂůůǇ͕  ĚŽĞƐ ƚĂƐŬ ƐƚƌƵĐƚƵƌĞ 
ŝŶĨůƵĞŶĐĞ ĚŝƐĐŽƵƌƐĞ-ůŝŶŬĞĚ ĂŶĚ ĐůĂƵƐĞ-ůŝŶŬĞĚ ĨůƵĞŶĐǇ ŝŶ ĚŝĨĨĞƌĞŶƚ ǁĂǇƐ͍ 
 
‘Q ϯ͗ HŽǁ ĚŽĞƐ Ă N“ͬNN“ ĐŽŵƉĂƌŝƐŽŶ ŝůůƵŵŝŶĂƚĞ ƚŚĞ ŶĂƚƵƌĞ ŽĨ “L ĨůƵĞŶĐǇ͍ “ƉĞĐŝĨŝĐĂůůǇ͕  
ĨŽƌ ƚŚĞ N“Ɛ ĂŶĚ NN“Ɛ͕ ĂƌĞ ƚŚĞƌĞ ƌĞůĂƚŝŽŶƐŚŝƉƐ ďĞƚǁĞĞŶ ŽŶ ƚŚĞ ŽŶĞ ŚĂŶĚ ůĂŶŐƵĂŐĞ 
ĐŽŵƉůĞǆŝƚǇ͕  ůĞǆŝĐĂů ĐŽŵƉůĞǆŝƚǇ͕  ĂŶĚ ƐƚƌƵĐƚƵƌĞ͕ ĂŶĚ ŽŶ ƚŚĞ ŽƚŚĞƌ ďĞƚǁĞĞŶ ĚŝƐĐŽƵƌƐĞ ĂŶĚ 
ĐůĂƵƐĞ-ůŝŶŬĞĚ ĨůƵĞŶĐǇ͍ 
 

 

2. The research study 

 

Ϯ͘ϭ TŚĞ ŶĂƌƌĂƚŝǀĞ ƚĂƐŬƐ 

 
TŚĞ ƐƚƵĚǇ ƵƐĞĚ ĨŽƵƌ Mƌ͘  BĞĂŶ ǀŝĚĞŽ ĞǆĐĞƌƉƚƐ͕ ŽĨ ϱ-ϳ ŵŝŶƵƚĞƐ ĞĂĐŚ͘ TŚĞǇ ǁĞƌĞ ĐŚŽƐĞŶ 
ďĞĐĂƵƐĞ Mƌ BĞĂŶ ŚĂƐ ŝŶƚĞƌŶĂƚŝŽŶĂů ĂƉƉĞĂů͕ ĂŶĚ ĂůŵŽƐƚ ŶŽ ƐƉŽŬĞŶ ůĂŶŐƵĂŐĞ͘  TŚĞ ĨŽƵƌ 
ƐĞůĞĐƚŝŽŶƐ ƌĞƉƌĞƐĞŶƚĞĚ ŝŶĐƌĞĂƐŝŶŐ ĚĞŐƌĞĞƐ ŽĨ ŶĂƌƌĂƚŝǀĞ ƐƚƌƵĐƚƵƌĞ͕ ĨƌŽŵ ůŽŽƐĞ ƚŽ ƚŝŐŚƚ͕ 
ĞƐƚĂďůŝƐŚĞĚ ďǇ Ă ĐŽŵďŝŶĂƚŝŽŶ ŽĨ ĂŶĂůǇƐŝƐ ďǇ ƚŚĞ ĂƵƚŚŽƌƐ ĂŶĚ ƌĂƚŝŶŐƐ ŽĨ ELT ƉƌŽĨĞƐƐŝŽŶĂůƐ͘  
 

1. CƌĂǌǇ GŽůĨ͗ Mƌ͘  BĞĂŶ ƉůĂǇƐ Ă ƌŽƵŶĚ ŽĨ CƌĂǌǇ GŽůĨ͘   A ƐĞƌŝĞƐ ŽĨ ƵŶĐŽŶŶĞĐƚĞĚ 
ŵŝƐĂĚǀĞŶƚƵƌĞƐ ĞŶƐƵĞƐ͘ TŚŝƐ ŶĂƌƌĂƚŝǀĞ ŚĂƐ Ă ďĞŐŝŶŶŝŶŐ ĂŶĚ ĂŶ ĞŶĚ ďƵƚ ŶŽ ƚŝŐŚƚ 
ƐƚƌƵĐƚƵƌĞ ďĞƚǁĞĞŶ ƚŚĞƐĞ ƉŽŝŶƚƐ͘ 

 

2. CŚƌŝƐƚŵĂƐ͗ Mƌ͘  BĞĂŶ ŵĞĞƚƐ ŚŝƐ ŐŝƌůĨƌŝĞŶĚ ŽŶ CŚƌŝƐƚŵĂƐ EǀĞ͘ “ŚĞ ƐĞĞƐ Ă ƌŝŶŐ ƐŚĞ 
ǁŽƵůĚ ůŝŬĞ͘ OŶ CŚƌŝƐƚŵĂƐ DĂǇ͕  ŚŝƐ ŐŝƌůĨƌŝĞŶĚ ĂƌƌŝǀĞƐ͕ ĂŶĚ ŚĞ ŐŝǀĞƐ ŚĞƌ ƚŚĞ ƉŝĐƚƵƌĞ 
ĂŶĚ Ă ŚŽŽŬ ŚĞ ƐĂǁ ŝŶ ƚŚĞ ũĞǁĞůůĞƌǇ ƐƚŽƌĞ͘ TŚŝƐ ŶĂƌƌĂƚŝǀĞ ŚĂƐ Ă ĐůĞĂƌ ďĞŐŝŶŶŝŶŐ͕ 
ŵŝĚĚůĞ ĂŶĚ ĞŶĚ͕ ďƵƚ ŶŽ ŽƚŚĞƌ ƚŝŐŚƚ ŶĂƌƌĂƚŝǀĞ ůŝŶŬƐ͘ 
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3. FƵŶĨĂŝƌ͗ GŽŝŶŐ ƚŽ Ă ĨƵŶĨĂŝƌ͕  Mƌ͘  BĞĂŶΖƐ ĐĂƌ ŐĞƚƐ ŚŽŽŬĞĚ ƚŽ Ă ďĂďǇΖƐ ƉƌĂŵ͘ HĞ 
ΖƉĂƌŬƐΖ ƚŚĞ ďĂďǇ ŝŶ Ă ƌŽĐŬŝŶŐ ĐĂƌ͘  HĞ ŐŽĞƐ ŽŶ ǀĂƌŝŽƵƐ ƌŝĚĞƐ ĂŶĚ ĐŽŵĞƐ ďĂĐŬ ƚŽ ĨŝŶĚ 
ƚŚĞ ďĂďǇ Ɛƚŝůů ĐƌǇŝŶŐ͘ HĞ ďƵǇƐ ŚĞůŝƵŵ ďĂůůŽŽŶƐ ƚŽ ĂŵƵƐĞ ƚŚĞ ďĂďǇ͕  ǁŚŝĐŚ ĐĂƌƌǇ ƚŚĞ 
ƉƌĂŵ ƵƉ ŝŶƚŽ ƚŚĞ ƐŬǇ͘  HĞ ďƵƌƐƚƐ ƚŚĞ ďĂůůŽŽŶƐ ǁŝƚŚ ĂŶ ĂƌƌŽǁ͕ ĂŶĚ ƚŚĞ ƉƌĂŵ 
ĚĞƐĐĞŶĚƐ ƚŽ ĞĂƌƚŚ͘ TŚŝƐ ŶĂƌƌĂƚŝǀĞ ŚĂƐ Ă ĐůĞĂƌ ďĞŐŝŶŶŝŶŐ ĂŶĚ ĞŶĚ͕ ĂŶĚ ƐŽŵĞ ĐĂƵƐĂů 
ůŝŶŬƐ ďĞƚǁĞĞŶ ƚŚĞ ǀĂƌŝŽƵƐ ƉĂƌƚƐ͘͘   

 
4. TŚŝĞĨ͗ IŶ Ă ƉĂƌŬ͕ Mƌ͘  BĞĂŶ ĨĂŝůƐ ƚŽ ƚĂŬĞ Ă ƉŚŽƚŽ ŽĨ ŚŝŵƐĞůĨ͕  ĂŶĚ ƌĞĐƌƵŝƚƐ Ă ƉĂƐƐĞƌ-ďǇ 

ǁŚŽ ƐƚĞĂůƐ ŚŝƐ ĐĂŵĞƌĂ͘ HĞ ƐĞĂƌĐŚĞƐ ĨŽƌ ƚŚĞ ƚŚŝĞĨ͕  ĨŝŶĚƐ Śŝŵ͕ ďƵƚ ƚŚĞ ƚŚŝĞĨ ĞƐĐĂƉĞƐ͘  
LĂƚĞƌ͕  Ăƚ ƚŚĞ ƉŽůŝĐĞ ƐƚĂƚŝŽŶ͕ Mƌ BĞĂŶ ŝĚĞŶƚŝĨŝĞƐ ƚŚĞ ƚŚŝĞĨ ŝŶ ĂŶ ĂŵƵƐŝŶŐ ŵĂŶŶĞƌ͘  
TŚŝƐ ŶĂƌƌĂƚŝǀĞ ǁĂƐ ĚĞĞŵĞĚ ƚŽ ŚĂǀĞ ƚŚĞ ƚŝŐŚƚĞƐƚ ƐƚƌƵĐƚƵƌĞ ĂŶĚ ƚŚĞ ƐƚƌŽŶŐĞƐƚ 
ĐĂƵƐĂů ůŝŶŬƐ ďĞƚǁĞĞŶ ĞĂĐŚ ƉĂƌƚ ŽĨ ƚŚĞ ƐƚŽƌǇ͘   

 
 
Ϯ͘Ϯ͘ PĂƌƚŝĐŝƉĂŶƚƐ  
 
DĂƚĂ ǁĞƌĞ ŐĂƚŚĞƌĞĚ ĨƌŽŵ Ϯϴ NN“Ɛ ĂŶĚ Ϯϴ N“Ɛ ŽĨ EŶŐůŝƐŚ͘ TŚĞ NN“Ɛ ǁĞƌĞ ϭϱ ĨĞŵĂůĞ ĂŶĚ 
ϭϯ ŵĂůĞ ƐĞĐŽŶĚ-ǇĞĂƌ ƐƚƵĚĞŶƚƐ Ăƚ Ă ƵŶŝǀĞƌƐŝƚǇ ŝŶ “ŽƵƚŚĞƌŶ CŚŝŶĂ͕ ĂŐĞ ƌĂŶŐĞ  ϭϵ ƚŽ ϮϮ͕ 
;ŵĞĂŶ с ϮϭͿ͘ TŚĞŝƌ ƉƌŽĨŝĐŝĞŶĐǇ͕  ďĂƐĞĚ ŽŶ ƚŚĞŝƌ CŽůůĞŐĞ EŶŐůŝƐŚ TĞƐƚ ƐĐŽƌĞƐ͕ ǁĂƐ ůŽǁ 
ŝŶƚĞƌŵĞĚŝĂƚĞ͘ TŚĞǇ ǁĞƌĞ ĂďůĞ ƚŽ ĚŽ ĐŽŵƉĂƌĂďůĞ ƚĂƐŬƐ ĂƐ ƉĂƌƚ ŽĨ ƚŚĞŝƌ EŶŐůŝƐŚ ĐůĂƐƐĞƐ͘ Aůů 
ŚĂĚ Lϭ CĂŶƚŽŶĞƐĞ Žƌ MĂŶĚĂƌŝŶ͘  TŚĞ N“Ɛ ǁĞƌĞ ϭϱ ĨĞŵĂůĞ ĂŶĚ ϭϯ ŵĂůĞ ŝŶƚĞƌŶĂƚŝŽŶĂů 
ƐƚƵĚĞŶƚƐ Ăƚ Ă ƵŶŝǀĞƌƐŝƚǇ ŝŶ HŽŶŐ KŽŶŐ͘ TŚĞǇ ƌĂŶŐĞĚ ĨƌŽŵ Ϯϭ ƚŽ ϯϮ ;ŵĞĂŶ с ϮϲͿ͘ TŚĞǇ 
ǁĞƌĞ ĨĂŵŝůŝĂƌ ǁŝƚŚ ŶĂƌƌĂƚŝǀĞ ƌĞƚĞůůŝŶŐƐ͘  
 
 
Ϯ͘ϯ͘ PƌŽĐĞĚƵƌĞ 

 
OŶĞ-ŽŶ-ŽŶĞ ŵĞĞƚŝŶŐƐ ǁĞƌĞ ĂƌƌĂŶŐĞĚ ďĞƚǁĞĞŶ Ă ƌĞƐĞĂƌĐŚĞƌ ĂŶĚ ĞĂĐŚ ƉĂƌƚŝĐŝƉĂŶƚ͘ Iƚ ǁĂƐ 
ĞǆƉůĂŝŶĞĚ ǁŚĂƚ ǁĂƐ ƚŽ ďĞ ĚŽŶĞ͘ TŚĞ ǀŝĚĞŽƐ ǁĞƌĞ ƐŚŽǁŶ ŽŶ Ă ĐŽŵƉƵƚĞƌ ƐĐƌĞĞŶ͕ ĂŶĚ ƚŚĞ 
ƉĂƌƚŝĐŝƉĂŶƚ ǁĂƚĐŚĞĚ ĞĂĐŚ ƐƚŽƌǇ ĂŶĚ ŶĂƌƌĂƚĞĚ ŝƚ ĂĨƚĞƌǁĂƌĚƐ͘ IŶƐƚƌƵĐƚŝŽŶƐ ǁĞƌĞ ƉƌŽǀŝĚĞĚ 
ŽŶ ƚŚĞ ĐŽŵƉƵƚĞƌ ƐĐƌĞĞŶ͘ Aůů ƉĂƌƚŝĐŝƉĂŶƚƐ ĐŽŵƉůĞƚĞĚ Ăůů ĨŽƵƌ ŶĂƌƌĂƚŝǀĞƐ͕ ŝŶ Ă ĐŽƵŶƚĞƌ-
ďĂůĂŶĐĞĚ ŽƌĚĞƌ ƚŽ ĐŽŶƚƌŽů ĨŽƌ ƐĞƋƵĞŶĐĞ ĞĨĨĞĐƚƐ͘ 
 

Ϯ͘ϰ͘ DĂƚĂ ƉƌŽĐĞƐƐŝŶŐ  
 
EĂĐŚ ŶĂƌƌĂƚŝǀĞ ǁĂƐ ƚƌĂŶƐĐƌŝďĞĚ ŝŶ ŵŽĚŝĨŝĞĚ CHAT ĨŽƌŵĂƚ ;MĂĐWŚŝŶŶĞǇ ϮϬϬϬͿ͘ EĂĐŚ A“ 
ƵŶŝƚ ǁĂƐ ƌĞƉƌĞƐĞŶƚĞĚ ŝŶ ƚŚƌĞĞ ůŝŶĞƐ͘ TŚĞ ĨŝƌƐƚ ǁĂƐ ƚŚĞ CHAT ůŝŶĞ͘  TŚĞ ƐĞĐŽŶĚ ĐŽŶƚĂŝŶĞĚ 
ƐƚĂƌƚ-ĨŝŶŝƐŚ ƚŝŵŝŶŐ ŝŶĨŽƌŵĂƚŝŽŶ ĨŽƌ ƚŚĞ A“ ƵŶŝƚ͘ TŚĞ ƚŚŝƌĚ ůŝŶĞ ǁĂƐ ĐŽĚĞĚ ĂĐĐŽƌĚŝŶŐ ƚŽ 
TĂƐŬPƌŽĨŝůĞ3 ĐŽŶǀĞŶƚŝŽŶƐ͘ 
 

                                                           
3 TaskProfile (Skehan 2014b) is software written to produce automatically-generated scores for task-

based second language performance.   
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Ϯ͘ϱ͘ MĞĂƐƵƌĞƐ 

 

TŚĞƌĞ ĂƌĞ ƚǁŽ ŝŶĚĞƉĞŶĚĞŶƚ ǀĂƌŝĂďůĞƐ͗ ƐƚƌƵĐƚƵƌĞ ŽĨ ŶĂƌƌĂƚŝǀĞ ĂŶĚ ƐƉĞĂŬĞƌ ƚǇƉĞ͘ TŚĞ 
ĨŽƌŵĞƌ ŚĂƐ ĨŽƵƌ ǀĂůƵĞƐ͗  ĂͿ ŶŽ ƐƚƌƵĐƚƵƌĞ ;GŽůĨͿ͕ ďͿ Ă ĐůĞĂƌ ďĞŐŝŶŶŝŶŐ-ŵŝĚĚůĞ-ĞŶĚ ƐƚƌƵĐƚƵƌĞ 
;CŚƌŝƐƚŵĂƐͿ͕ ĐͿ ůŽŽƐĞ ƉƌŽďůĞŵ-ƐŽůƵƚŝŽŶ ƐƚƌƵĐƚƵƌĞ ;FƵŶĨĂŝƌͿ͕ ĚͿ ƚŝŐŚƚ ƉƌŽďůĞŵ-ƐŽůƵƚŝŽŶ 
ƐƚƌƵĐƚƵƌĞ ;TŚŝĞĨͿ͘  Iƚ ŝƐ Ă ǁŝƚŚŝŶ-ƐƵďũĞĐƚ ǀĂƌŝĂďůĞ͘ TŚĞ ŝŶĚĞƉĞŶĚĞŶƚ ďĞƚǁĞĞŶ-ƐƵďũĞĐƚƐ 
ǀĂƌŝĂďůĞ ŽĨ ƐƉĞĂŬĞƌ ƚǇƉĞ ĐŽŶƚƌĂƐƚĞĚ N“Ɛ ĂŶĚ NN“Ɛ͘  
 
TŚĞ ĚĞƉĞŶĚĞŶƚ ǀĂƌŝĂďůĞƐ ĐŽŵƉƌŝƐĞĚ ŵĞĂƐƵƌĞƐ ŽĨ ĨůƵĞŶĐǇ͕  ĂŶĚ ƐƚƌƵĐƚƵƌĂů ĂŶĚ ůĞǆŝĐĂů 
ĐŽŵƉůĞǆŝƚǇ4 ;ƐĞĞ TĂďůĞ TǁŽͿ͘ PĂƵƐĞƐ ǁĞƌĞ ĚĞĨŝŶĞĚ ĂƐ ĂŶ ŝŶƚĞƌƌƵƉƚŝŽŶ ƚŽ ƚŚĞ ƐƉĞĞĐŚ ĨůŽǁ 
ŽĨ ŵŽƌĞ ƚŚĂŶ ϰϬϬ ŵŝůůŝƐĞĐŽŶĚƐ͕ ĨŽůůŽǁŝŶŐ ƉƌĞǀŝŽƵƐ ƌĞƐĞĂƌĐŚ ƵƐŝŶŐ ĐŽŵƉĂƌĂďůĞ ĚĂƚĂ͕ ĂŶĚ 
ŚƵŵĂŶ ;ĂƐ ŽƉƉŽƐĞĚ ƚŽ ŵĂĐŚŝŶĞͿ ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ ŽĨ ƉĂƵƐĞƐ ;Ğ͘Ő͘ TĂǀĂŬŽůŝ ĂŶĚ “ŬĞŚĂŶ ϮϬϬϱͿ͘  
FŝůůĞĚ ƉĂƵƐĞƐ ǁĞƌĞ ĂŶǇ ƐŽƵŶĚ ĞůĞŵĞŶƚ ůĂĐŬŝŶŐ ƌĞĨĞƌĞŶƚŝĂů ŵĞĂŶŝŶŐ ;ΖƵŚΖ͕ ΖƵŵΖ͘Ϳ  
‘ĞĨŽƌŵƵůĂƚŝŽŶƐ ǁĞƌĞ ƐǇŶƚĂĐƚŝĐ Žƌ ŵŽƌƉŚŽůŽŐŝĐĂů ĐŚĂŶŐĞƐ ƚŽ ĂŶ ƵƚƚĞƌĂŶĐĞ͘ ‘ĞƉĞƚŝƚŝŽŶƐ 
ǁĞƌĞ ƚŚĞ ŶƵŵďĞƌ ŽĨ ƚŝŵĞƐ Ă ǁŽƌĚ Žƌ ƉŚƌĂƐĞ ǁĂƐ ƌĞƉĞĂƚĞĚ͘ 
 
“ƚƌƵĐƚƵƌĂů ĐŽŵƉůĞǆŝƚǇ ǁĂƐ ĐĂůĐƵůĂƚĞĚ ďǇ ĚŝǀŝĚŝŶŐ ƚŚĞ ĚĂƚĂ ŝŶƚŽ ƐǇŶƚĂĐƚŝĐ ĐůĂƵƐĞƐ ĂŶĚ A“-
ƵŶŝƚƐ ;FŽƐƚĞƌ Ğƚ Ăů͘ ϮϬϬϬͿ ĂŶĚ ĞǆƉƌĞƐƐĞĚ ĂƐ ƚŚĞ ƌĂƚŝŽ ŽĨ ĐůĂƵƐĞƐ ƚŽ A“-ƵŶŝƚƐ͘ TŚĞ ƐĞĐŽŶĚ 
ĐŽŵƉůĞǆŝƚǇ ŵĞĂƐƵƌĞ͕ ;NŽƌƌŝƐ ĂŶĚ OƌƚĞŐĂ ϮϬϬϵͿ͕ ǁĂƐ ŽĨ ƚŚĞ ŶƵŵďĞƌ ŽĨ ǁŽƌĚƐ ƉĞƌ ĐůĂƵƐĞ͕ 
ƌĞĨůĞĐƚŝŶŐ ƚŚĞ ŝŶƚĞƌŶĂů ĐŽŵƉůĞǆŝƚǇ ǁŝƚŚŝŶ ĐůĂƵƐĞƐ͘  
 
LĞǆŝƐ ǁĂƐ ŵĞĂƐƵƌĞĚ ŝŶ ƚǁŽ ǁĂǇƐ͘ LĞǆŝĐĂů ĚŝǀĞƌƐŝƚǇ ǁĂƐ ŵĞĂƐƵƌĞĚ ƚŚƌŽƵŐŚ ƚŚĞ VŽĐD 
ƐƵďƉƌŽŐƌĂŵ ;MĂůǀĞƌŶ ĂŶĚ ‘ŝĐŚĂƌĚƐ ϮϬϬϮͿ͘ TŚŝƐ ĐĂƉƚƵƌĞƐ ƚŚĞ ĞǆƚĞŶƚ ƚŽ ǁŚŝĐŚ ƚŚĞ ƐƉĞĂŬĞƌ 
ƵƐĞƐ Ă ǀĂƌŝĞƚǇ ŽĨ ǁŽƌĚƐ ǁŝƚŚŝŶ ƚŚĞ ƐĂŵƉůĞ͘  LĞǆŝĐĂů ƐŽƉŚŝƐƚŝĐĂƚŝŽŶ ;‘ĞĂĚ ϮϬϬϬͿ ĐŽŶĐĞƌŶƐ 
ƚŚĞ ƐĞůĞĐƚŝŽŶ ŽĨ ůĞƐƐ ĐŽŵŵŽŶ ǁŽƌĚƐ͕ ĚĞĨŝŶĞĚ ƚŚƌŽƵŐŚ ĨƌĞƋƵĞŶĐǇ ůŝƐƚƐ͘ IŶ ƚŚĞ ƉƌĞƐĞŶƚ 
ĐĂƐĞ͕ ĨŽůůŽǁŝŶŐ MĞĂƌĂ ĂŶĚ BĞůů ;ϮϬϬϭͿ͕ Ă ǀĞƌƐŝŽŶ ŽĨ PLEX ǁĂƐ ƵƐĞĚ͘ TŚŝƐ ĐŽŵƉƵƚĞƐ Ă 
ǀĂůƵĞ͕ LĂŵďĚĂ͕ ǁŚŝĐŚ ƌĞĨůĞĐƚƐ ƚŚĞ ΖƉĞŶĞƚƌĂƚŝŽŶΖ ŝŶ Ă ƐŚŽƌƚ ƚĞǆƚ ŽĨ ůĞƐƐ ĨƌĞƋƵĞŶƚ ůĞǆŝĐĂů 
ŝƚĞŵƐ ;“ŬĞŚĂŶ ϮϬϬϵͿ͘ 
 
 

TĂďůĞ Ϯ͘ SƵŵŵĂƌǇ ŽĨ ƚŚĞ ǀĂƌŝĂďůĞƐ ƵƐĞĚ ŝŶ ƚŚĞ ƐƚƵĚǇ 

 

FůƵĞŶĐǇ 

DŝƐĐŽƵƌƐĞ 
CůĂƵƐĞ-ďŽƵŶĚĂƌǇ ƉĂƵƐĞƐ ƉĞƌ ϭϬϬ ǁŽƌĚƐ 
 
CůĂƵƐĞ 
MŝĚ-ĐůĂƵƐĞ ƉĂƵƐĞƐ ƉĞƌ ϭϬϬ ǁŽƌĚƐ 
 

 
 
NƵŵďĞƌ ŽĨ ƉĂƵƐĞƐ  ŐƌĞĂƚĞƌ ƚŚĂŶ Ϭ͘ϰ ƐĞĐ͘ Ăƚ 
ĐůĂƵƐĞ ďŽƵŶĚĂƌǇ ƉŽƐŝƚŝŽŶ͕ ƐƚĂŶĚĂƌĚŝƐĞĚ  
NƵŵďĞƌ ŽĨ ƉĂƵƐĞƐ ŐƌĞĂƚĞƌ ƚŚĂŶ Ϭ͘ϰ ƐĞĐ͘ ŝŶ ŵŝĚ-
ĐůĂƵƐĞ ƉŽƐŝƚŝŽŶ 
NƵŵďĞƌ ŽĨ ƚŝŵĞƐ Ă ǁŽƌĚ Žƌ ĞǆƉƌĞƐƐŝŽŶ ǁĂƐ 

                                                           
4 Measures of structural and lexical complexity are dependent variables regarding structure and speaker 

status since one could compare, for example, lexical complexity as a function of task structure. But they 
also function as possible influences on fluency, and so they also have an independent variable role with 
respect to the various fluency measures. 
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‘ĞĨŽƌŵƵůĂƚŝŽŶƐ ƉĞƌ ϭϬϬ ǁŽƌĚƐ 
 
 
‘ĞƉĞƚŝƚŝŽŶ ƉĞƌ ϭϬϬ ǁŽƌĚƐ 
 
FŝůůĞĚ ƉĂƵƐĞƐ ƉĞƌ ϭϬϬ ǁŽƌĚƐ 

ƌĞĨŽƌŵƵůĂƚĞĚ 
NƵŵďĞƌ ŽĨ ƚŝŵĞƐ Ă ǁŽƌĚ Žƌ ĞǆƉƌĞƐƐŝŽŶ ǁĂƐ 
ƌĞƉĞĂƚĞĚ 
NƵŵďĞƌ ŽĨ ƚŝŵĞƐ ƉĂƵƐĞƐ ƐƵĐŚ ĂƐ ΖƵŵΖ͕ ΖĂŚΖ  ǁĞƌĞ 
ƵƐĞĚ  
  

SƚƌƵĐƚƵƌĂů CŽŵƉůĞǆŝƚǇ 
“ƵďŽƌĚŝŶĂƚŝŽŶ ŝŶĚĞǆ 
 
WŽƌĚƐ ƉĞƌ ĐůĂƵƐĞ 

 
NƵŵďĞƌ ŽĨ ĐůĂƵƐĞƐ ĚŝǀŝĚĞĚ ďǇ ŶƵŵďĞƌ ŽĨ A“-
ƵŶŝƚƐ 
TŚĞ ĂǀĞƌĂŐĞ ŶƵŵďĞƌ ŽĨ ǁŽƌĚƐ ƵƐĞĚ ƉĞƌ ĐůĂƵƐĞ  

LĞǆŝƐ 
LĞǆŝĐĂů ĚŝǀĞƌƐŝƚǇ 
 
 
LĞǆŝĐĂů ƐŽƉŚŝƐƚŝĐĂƚŝŽŶ 

 
TŚĞ ǀĂůƵĞ D ƉƌŽĚƵĐĞĚ ďǇ ƚŚĞ ƉƌŽŐƌĂŵ VŽĐD͕ Ă 
ůĞŶŐƚŚ-ĐŽƌƌĞĐƚĞĚ ƚǇƉĞ-ƚŽŬĞŶ ƌĂƚŝŽ͘  
TŚĞ ǀĂůƵĞ LĂŵďĚĂ ;MĞĂƌĂ ĂŶĚ BĞůů͕ ϮϬϬϭͿ͕ ĂŶ 
ŝŶĚĞǆ ŽĨ ƚŚĞ ƵƐĞ ŽĨ ůŽǁĞƌ ĨƌĞƋƵĞŶĐǇ ǁŽƌĚƐ 

 
Ϯ͘ϲ͘ AŶĂůǇƐĞƐ 

 
TŚĞƌĞ ĂƌĞ ƚǁŽ ŝŶĚĞƉĞŶĚĞŶƚ ǀĂƌŝĂďůĞƐ ŝŶ ƚŚŝƐ ƐƚƵĚǇ͖ ƐƚƌƵĐƚƵƌĞ͕ Ă ǁŝƚŚŝŶ-ƐƵďũĞĐƚ ǀĂƌŝĂďůĞ 
ǁŝƚŚ ĨŽƵƌ ǀĂůƵĞƐ͖ ĂŶĚ ƐƉĞĂŬĞƌ ƚǇƉĞ͕ Ă ďĞƚǁĞĞŶ-ƐƵďũĞĐƚƐ ǀĂƌŝĂďůĞ ǁŝƚŚ ƚŚĞ ƚǁŽ ǀĂůƵĞƐ͘ 
TŚĞƌĞ ĂƌĞ ŶŝŶĞ ĚĞƉĞŶĚĞŶƚ ǀĂƌŝĂďůĞƐ͗ ƚǁŽ ŵĞĂƐƵƌĞƐ ŽĨ ĐŽŵƉůĞǆŝƚǇ͕  ƚǁŽ ŽĨ ůĞǆŝƐ͕ ĂŶĚ ĨŝǀĞ 
ŽĨ ĨůƵĞŶĐǇ͘  “ŝŵƉůĞ ĐŽƌƌĞůĂƚŝŽŶƐ ĂƐƐĞƐƐĞĚ ƚŚĞ ƐƚƌĞŶŐƚŚ ŽĨ ƌĞůĂƚŝŽŶƐŚŝƉ ďĞƚǁĞĞŶ ƚŚĞ 
ŵĞĂƐƵƌĞƐ ŽĨ ƐƚƌƵĐƚƵƌĂů ĂŶĚ ůĞǆŝƐ͕ ĂŶĚ ƚŚĞ ŵĞĂƐƵƌĞƐ ŽĨ ĨůƵĞŶĐǇ͘  OŶĞ-ǁĂǇ ƌĞƉĞĂƚĞĚ 
ŵĞĂƐƵƌĞƐ ANOVAƐ ǁĞƌĞ ĐŽŶĚƵĐƚĞĚ ƚŽ ĞǆƉůŽƌĞ ƚŚĞ ŝŵƉĂĐƚ ŽĨ ƚĂƐŬ ƐƚƌƵĐƚƵƌĞ͕ ǁŝƚŚ ƉŽƐƚ-
ŚŽĐ ƚĞƐƚŝŶŐ ǁŚĞƌĞ ĂƉƉƌŽƉƌŝĂƚĞ͘ TŚĞ ĚĂƚĂ ĨŽƌ Ăůů ǀĂƌŝĂďůĞƐ ǁĞƌĞ ǁŝƚŚŝŶ ĂĐĐĞƉƚĂďůĞ 
ƉĂƌĂŵĞƚĞƌƐ ĨŽƌ ŶŽƌŵĂůŝƚǇ ŽĨ ĚŝƐƚƌŝďƵƚŝŽŶ͘ 
 

3. Results 

 
FŝƌƐƚ ǁĞ ǁŝůů ĞǆƉůŽƌĞ ƚŚĞ ĚĂƚĂ ƌĞůĞǀĂŶƚ ƚŽ ‘ĞƐĞĂƌĐŚ QƵĞƐƚŝŽŶ ϭ͕ ǁŚŝĐŚ ĨŽĐƵƐƐĞƐ ŽŶ ƚŚĞ 
ŝŶĨůƵĞŶĐĞƐ ŽĨ ůĞǆŝƐ ĂŶĚ ƐƚƌƵĐƚƵƌĂů ĐŽŵƉůĞǆŝƚǇ ŽŶ ĚŝƐĐŽƵƌƐĞ ĂŶĚ ĐůĂƵƐĞ-ďĂƐĞĚ ĨůƵĞŶĐǇ 
ŵĞĂƐƵƌĞƐ͘ TŚĞ ďĂƐŝĐ ĚĞƐĐƌŝƉƚŝǀĞ ŝŶĨŽƌŵĂƚŝŽŶ ŽŶ ƚŚĞ ĨůƵĞŶĐǇ ŵĞĂƐƵƌĞƐ ŝƐ ƉƌŽǀŝĚĞĚ͕ ĨŽƌ 
ƌĞĨĞƌĞŶĐĞ͕ ŝŶ TĂďůĞ ϱ ďĞůŽǁ͕ ǁŚŝĐŚ ǁĞ ǁŝůů ƚƵƌŶ ƚŽ ŝŶ ĚĞƚĂŝů ůĂƚĞƌ͘  OƵƌ ĨŽĐƵƐ ŚĞƌĞ ŝƐ  ƚŚĞ 
ĂƐƐŽĐŝĂƚŝŽŶ ďĞƚǁĞĞŶ ƚŚĞ ĐŽŵƉůĞǆŝƚǇ ĂŶĚ ĨůƵĞŶĐǇ ŵĞĂƐƵƌĞƐ͘ TŚĞ ĚĂƚĂ ĨŽƌ ƐƚƌƵĐƚƵƌĂů 
ĐŽŵƉůĞǆŝƚǇ ĂƌĞ ƐŚŽǁŶ ŝŶ TĂďůĞ TŚƌĞĞ͘ 
 
TĂďůĞ ϯ͘ CŽƌƌĞůĂƚŝŽŶƐ ďĞƚǁĞĞŶ SƚƌƵĐƚƵƌĂů CŽŵƉůĞǆŝƚǇ ĂŶĚ FůƵĞŶĐǇ MĞĂƐƵƌĞƐ 

 

 “ƚƌƵĐƚƵƌĂů CŽŵƉůĞǆŝƚǇ MĞĂƐƵƌĞ͗ “ƵďŽƌĚŝŶĂƚŝŽŶ IŶĚĞǆ 

FůƵĞŶĐǇ MĞĂƐƵƌĞ ‘ĞĨŽƌŵ͘ ƉĞƌ ϭϬϬ ‘ĞƉĞƚ͘ ƉĞƌ FŝůůĞĚ MŝĚ-ĐůĂƵƐĞ CůĂƵƐĞ 
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ǁŽƌĚƐ ϭϬϬ ǁŽƌĚƐ ƉĂƵƐĞƐ ƉĞƌ 
ϭϬϬ ǁŽƌĚƐ 

ƉĂƵƐĞƐ ƉĞƌ 
ϭϬϬ ǁŽƌĚƐ 

ďŽƵŶĚĂƌǇ 
ƉĂƵƐĞƐ ƉĞƌ 
ϭϬϬ ǁŽƌĚƐ 

TĂƐŬ N“ NN“  N“ NN“ N“ NN“ N“ NN“ N“ NN“ 

GŽůĨ -Ϭ͘ϰϭ 
ΎΎ 

-Ϭ͘ϲϯ 
ΎΎΎ 

 Ϭ͘Ϯϰ Ϭ͘Ϯϯ Ϭ͘ϭϲ Ϭ͘ϯϯ Ϭ͘Ϭϴ Ϭ͘ϯϰ Ϭ͘Ϭϴ Ϭ͘Ϯ 

CŚƌŝƐƚŵĂƐ -Ϭ͘ϯϮ -Ϭ͘ϱϬ 
ΎΎ 

 Ϭ͘Ϯϯ Ϭ͘ϭϰ Ϭ͘Ϯϰ Ϭ͘Ϯϴ Ϭ͘ϭϭ Ϭ͘ϯϳ Ϭ͘ϰϰ 
Ύ 

Ϭ͘ϭϭ 

FƵŶĨĂŝƌ -Ϭ͘ϱϴ 
ΎΎΎ 

-Ϭ͘ϰϬ 
Ύ 

 Ϭ͘Ϯϱ Ϭ͘ϭϲ Ϭ͘ϭ Ϭ͘ϯ Ϭ͘ϭϳ Ϭ͘ϰϯ 
Ύ 

-Ϭ͘ϭϭ Ϭ͘Ϭϭ 

TŚŝĞĨ -Ϭ͘ϱϰ 
ΎΎ 

-Ϭ͘ϱϯ 
ΎΎ 

 Ϭ͘Ϯϰ Ϭ͘ϯϭ Ϭ͘ϭϰ Ϭ͘ϯϵ 
Ύ 

Ϭ͘ϰϰ 
Ύ 

Ϭ͘ϰϱ 
Ύ 

-Ϭ͘ϱϭ 
ΎΎ 

Ϭ͘ϭϳ 

 

 “ƚƌƵĐƚƵƌĂů CŽŵƉůĞǆŝƚǇ MĞĂƐƵƌĞ͗ WŽƌĚƐ ƉĞƌ ĐůĂƵƐĞ  

FůƵĞŶĐǇ MĞĂƐƵƌĞ ‘ĞĨŽƌŵ͘ ƉĞƌ 
ϭϬϬ ǁŽƌĚƐ 

‘ĞƉĞƚ͘ ƉĞƌ 
ϭϬϬ ǁŽƌĚƐ 

FŝůůĞĚ 
ƉĂƵƐĞƐ ƉĞƌ 
ϭϬϬ ǁŽƌĚƐ 

MŝĚ-ĐůĂƵƐĞ 
ƉĂƵƐĞƐ ƉĞƌ ϭϬϬ 
ǁŽƌĚƐ 

CůĂƵƐĞ 
ďŽƵŶĚĂƌǇ 
ƉĂƵƐĞƐ ƉĞƌ 
ϭϬϬ ǁŽƌĚƐ 

TĂƐŬ N“ NN“  N“ NN“ N“ NN“ N“ NN“ N“ NN“ 

GŽůĨ -Ϭ͘ϱϳ 
ΎΎ 

-Ϭ͘Ϭϵ  Ϭ͘ϰϮ 
Ύ 

Ϭ͘Ϯ Ϭ͘ϭϳ Ϭ͘ϬϮ Ϭ͘ϰϬ 
Ύ 

Ϭ͘ϭϲ Ϭ͘Ϭϳ Ϭ͘Ϯϳ 

CŚƌŝƐƚŵĂƐ -Ϭ͘ϭϰ -Ϭ͘ϯϮ  Ϭ͘ϱϭ 
ΎΎ 

Ϭ͘ϭϮ Ϭ͘ϱϭ 
ΎΎ 

Ϭ͘ϭϴ Ϭ͘ϲϴ 
ΎΎΎ 

Ϭ͘ϭϰ Ϭ͘ϰϰ 
Ύ 

Ϭ͘Ϭϭ 

FƵŶĨĂŝƌ Ϭ͘ϭϮ -Ϭ͘ϰϰ 
Ύ 

 Ϭ͘ϯϰ -Ϭ͘Ϭϳ Ϭ͘ϰϲ 
ΎΎ 

Ϭ͘ϭϯ Ϭ͘ϰϴ 
ΎΎ 

Ϭ͘Ϭϵ Ϭ͘ϲϭ 
ΎΎ 

-Ϭ͘ϮϮ 

TŚŝĞĨ -Ϭ͘ϰϱ 
Ύ 

-Ϭ͘ϱϯ 
ΎΎ 

 Ϭ͘ϰϴ 
ΎΎ 

Ϭ͘Ϭϵ Ϭ͘ϯϵ 
Ύ 

Ϭ͘ϭϰ Ϭ͘ϰϭ 
Ύ 

Ϭ͘ϰϲ 
ΎΎ 

Ϭ͘ϰϱ 
Ύ 

-Ϭ͘Ϯϭ 

Ύ с Ɖф͘Ϭϱ͗   ΎΎс Ɖф͘Ϭϭ͗    ΎΎΎсƉф͘ϬϬϭ͗ N ĨŽƌ NS ĂŶĚ NNSсϮϴ͘ 
 
 
AƐ TĂďůĞ ϯ ƐŚŽǁƐ͕ ƐƵďŽƌĚŝŶĂƚŝŽŶ ŝƐ ƌĞůĂƚĞĚ ƚŽ Ă ƌĞĚƵĐƚŝŽŶ ŝŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ƉĂƵƐĞƐ Ăƚ 
ĐůĂƵƐĞ-ďŽƵŶĚĂƌǇ ƉŽŝŶƚƐ͕ ĨŽƌ ďŽƚŚ NN“ ĂŶĚ N“ ƐƉĞĂŬĞƌƐ ŽŶ Ăůů ƚĂƐŬƐ͖ ĐŽƌƌĞůĂƚŝŽŶƐ ƌĂŶŐĞ 
ĨƌŽŵ Ă ůŽǁ ŽĨ -Ϭ͘ϰϭ ƚŽ Ă ŚŝŐŚ ŽĨ -Ϭ͘ϲϯ͕ ǁŝƚŚ Ă ŵĞĚŝĂŶ ĐŽƌƌĞůĂƚŝŽŶ ŽĨ -Ϭ͘ϱϰ͘ IĨ ƐƉĞĂŬĞƌƐ 
ƉƌŽĚƵĐĞ ŵƵůƚŝ-ĐůĂƵƐĂů ƵƚƚĞƌĂŶĐĞƐ͕ ƚŚĞǇ ƚĞŶĚ ƚŽ ƉĂƵƐĞ ůĞƐƐ ŽĨƚĞŶ͘  
 
TŚĞ ŽƚŚĞƌ ŵĞĂƐƵƌĞ ŽĨ ĐŽŵƉůĞǆŝƚǇ͕  ǁŽƌĚƐ ƉĞƌ ĐůĂƵƐĞ͕ ŝƐ ĂƐƐŽĐŝĂƚĞĚ͕ ĨŽƌ ƚŚĞ N“Ɛ ŽŶůǇ͕  ǁŝƚŚ 
ĂŶ ŝŶĐƌĞĂƐĞ ŝŶ ƌĞĨŽƌŵƵůĂƚŝŽŶ͕ ƌĞƉĞƚŝƚŝŽŶ͕ ĂŶĚ ĨŝůůĞĚ ƉĂƵƐĞƐ͕ ĂŶĚ ŵŝĚ-ĐůĂƵƐĞ ƉĂƵƐŝŶŐ͘ OĨ 
ƚŚĞ ƐŝǆƚĞĞŶ ƉŽƐƐŝďůĞ ĐŽƌƌĞůĂƚŝŽŶƐ͕ ƚŚŝƌƚĞĞŶ ƌĞĂĐŚ ƐŝŐŶŝĨŝĐĂŶĐĞ͕ ǁŝƚŚ Ă ŚŝŐŚĞƐƚ ǀĂůƵĞ ŽĨ 
Ϭ͘ϲϴ͘ IŶ ŽƚŚĞƌ ǁŽƌĚƐ͕ ƚŚĞ ůŽŶŐĞƌ ƚŚĞ ĐůĂƵƐĞ͕ ƚŚĞ ŵŽƌĞ ůŝŬĞůǇ ƚŚĂƚ ƐŽŵĞ ĨŽƌŵ ŽĨ ƌĞƉĂŝƌ ǁŝůů 
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ďĞ ƌĞƋƵŝƌĞĚ͘   
 
TŚĞ ƌĞƐƵůƚƐ ĨŽƌ ƚŚĞ ůĞǆŝĐĂů ŵĞĂƐƵƌĞƐ ĂƌĞ ƐŚŽǁŶ ŝŶ TĂďůĞ FŽƵƌ͘  LĞǆŝĐĂů ĚŝǀĞƌƐŝƚǇ ;VŽĐDͿ ŚĂƐ 
ŶŽ ƐŝŐŶŝĨŝĐĂŶƚ ĐŽƌƌĞůĂƚŝŽŶƐ ĨŽƌ ƚŚĞ N“Ɛ͘ TŚĞ NN“ ĚĂƚĂ ƐŚŽǁƐ ŵƵĐŚ ƐƚƌŽŶŐĞƌ ƌĞůĂƚŝŽŶƐŚŝƉƐ 
ŚĞƌĞ͕ ǁŝƚŚ ůĞƐƐ ƌĞƉĂŝƌ͕  ŐĞŶĞƌĂůůǇ ĂŶĚ ƐůŝŐŚƚůǇ ŝŶĐƌĞĂƐĞĚ ĐůĂƵƐĞ-ďŽƵŶĚĂƌǇ ƉĂƵƐŝŶŐ ŝŶ ƚǁŽ ŽĨ 
ƚŚĞ ƚĂƐŬƐ͘  IŶ ŽƚŚĞƌ ǁŽƌĚƐ͕ ŐƌĞĂƚĞƌ ůĞǆŝĐĂů ĚŝǀĞƌƐŝƚǇ ŝƐ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ŐƌĞĂƚĞƌ ĨůƵĞŶĐǇ͘  TŚĞ 
ƌĞĚƵĐƚŝŽŶ ŝŶ ƌĞƉĂŝƌ ŝƐ ƐƚƌŝŬŝŶŐ͕ ǁŝƚŚ ŵĂŶǇ ĐŽƌƌĞůĂƚŝŽŶƐ ƌĞĂĐŚŝŶŐ ƐŝŐŶŝĨŝĐĂŶĐĞ ĂŶĚ ƐŽŵĞ 
ďĞŝŶŐ ĞƐƉĞĐŝĂůůǇ ŚŝŐŚ͕ Ğ͘Ő͘ ĨŽƌ ŐƌĞĂƚĞƌ ůĞǆŝĐĂů ĚŝǀĞƌƐŝƚǇ ĂŶĚ ĨĞǁĞƌ ĨŝůůĞĚ ƉĂƵƐĞƐ ;ƐŚŽǁŝŶŐ 
ĐŽƌƌĞůĂƚŝŽŶƐ ŽĨ Ϭ͘ϲϭ GŽůĨ͕ Ϭ͘ϳϵ CŚƌŝƐƚŵĂƐ͕ Ϭ͘ϳϲ FƵŶĨĂŝƌ ĂŶĚ Ϭ͘ϴϬ TŚŝĞĨͿ͘ TŚŝƐ 
ŝŶĚŝĐĂƚĞƐ Ă ƌĞůĂƚŝŽŶƐŚŝƉ ŝŶ ƚŚĞ NN“ ĚĂƚĂ ďĞƚǁĞĞŶ ĂǀŽŝĚŝŶŐ ƌĞĐǇĐůŝŶŐ ǁŽƌĚƐ ĂŶĚ ĂǀŽŝĚŝŶŐ 
ƌĞƉĂŝƌ͖ ƐƉĞĂŬĞƌƐ ĐĂŶ ĐŽŵĨŽƌƚĂďůǇ ŚĂŶĚůĞ ƚŚĞ ĚĞŵĂŶĚƐ ŽĨ ƚĂƐŬ ƉƌŽĐĞƐƐŝŶŐ͕ ƵƐŝŶŐ ǀĂƌŝĞĚ 
ǁŽƌĚƐ ǁŝƚŚ ůŝƚƚůĞ ŶĞĞĚ ĨŽƌ ƌĞƉĂŝƌ͕  Žƌ ĐŽŶǀĞƌƐĞůǇ ƚŚĞǇ ĐĂŶ ƌĞĐǇĐůĞ ƐŵĂůůĞƌ ǁŽƌĚ ƐĞƚƐ ǁŝƚŚ Ă 
ŐƌĞĂƚĞƌ ŶĞĞĚ ĨŽƌ ƌĞƉĂŝƌ͘  
 
TĂďůĞ ϰ͘ CŽƌƌĞůĂƚŝŽŶƐ ďĞƚǁĞĞŶ ůĞǆŝĐĂů ĂŶĚ ĨůƵĞŶĐǇ ŵĞĂƐƵƌĞƐ 

 

LĞǆŝĐĂů  MĞĂƐƵƌĞ LĞǆŝĐĂů DŝǀĞƌƐŝƚǇ 

FůƵĞŶĐǇ MĞĂƐƵƌĞ ‘ĞĨŽƌŵ͘ ƉĞƌ ϭϬϬ 
ǁŽƌĚƐ 

‘ĞƉĞƚ͘ ƉĞƌ 
ϭϬϬ ǁŽƌĚƐ 

FŝůůĞĚ ƉĂƵƐĞƐ 
ƉĞƌ ϭϬϬ 
ǁŽƌĚƐ 

MŝĚ-ĐůĂƵƐĞ 
ƉĂƵƐĞƐ ƉĞƌ ϭϬϬ 
ǁŽƌĚƐ 

CůĂƵƐĞ 
ďŽƵŶĚĂƌǇ 
ƉĂƵƐĞƐ ƉĞƌ 
ϭϬϬ ǁŽƌĚƐ 

TĂƐŬ N“ NN“  N“ NN“ N“ NN“ N“ NN“ N“ NN“ 

GŽůĨ -Ϭ͘ϭϴ Ϭ͘Ϯϭ  Ϭ͘Ϭϭ -Ϭ͘ϲϭ 
ΎΎΎ 

-Ϭ͘ϯ -Ϭ͘ϱϰ 
ΎΎ 

-Ϭ͘Ϭϳ -Ϭ͘ϲϭ 
ΎΎΎ 

-Ϭ͘Ϯϰ -Ϭ͘Ϯϰ 

CŚƌŝƐƚŵĂƐ Ϭ͘ϰϯ 
Ύ 

Ϭ͘ϰϰ 
Ύ 

 -Ϭ͘ϭϱ -Ϭ͘ϱϮ 
ΎΎ 

-Ϭ͘ϯϴ -Ϭ͘ϲϬ 
ΎΎΎ 

-Ϭ͘Ϯϳ -Ϭ͘ϳϵ 
ΎΎΎ 

-Ϭ͘Ϯϭ -Ϭ͘Ϯϵ 

FƵŶĨĂŝƌ -Ϭ͘ϭ Ϭ͘Ϭϱ  -Ϭ͘ϭϰ -Ϭ͘ϱϴ 
ΎΎΎ 

-Ϭ͘ϰϱ 
ΎΎ 

-Ϭ͘ϱϵ 
ΎΎΎ 

-Ϭ͘ϯϲ -Ϭ͘ϳϲ 
ΎΎΎ 

-Ϭ͘ϰϵ 
ΎΎ 

-Ϭ͘ϯϭ 

TŚŝĞĨ Ϭ͘ϭϲ Ϭ͘ϱϮ 
ΎΎ 

 -Ϭ͘Ϯϳ -Ϭ͘ϱϱ 
ΎΎ 

-Ϭ͘Ϯ -Ϭ͘ϲϳ 
ΎΎΎ 

-Ϭ͘Ϯϰ -Ϭ͘ϴϬ 
ΎΎΎ 

-Ϭ͘ϭϱ -Ϭ͘ϭϱ 

 

LĞǆŝĐĂů  MĞĂƐƵƌĞ LĞǆŝĐĂů “ŽƉŚŝƐƚŝĐĂƚŝŽŶ 

FůƵĞŶĐǇ MĞĂƐƵƌĞ ‘ĞĨŽƌŵ͘ ƉĞƌ ϭϬϬ 
ǁŽƌĚƐ 

‘ĞƉĞƚ͘ ƉĞƌ 
ϭϬϬ ǁŽƌĚƐ 

FŝůůĞĚ 
ƉĂƵƐĞƐ ƉĞƌ 
ϭϬϬ ǁŽƌĚƐ 

MŝĚ-ĐůĂƵƐĞ 
ƉĂƵƐĞƐ ƉĞƌ 
ϭϬϬ ǁŽƌĚƐ 

CůĂƵƐĞ 
ďŽƵŶĚĂƌǇ 
ƉĂƵƐĞƐ ƉĞƌ 
ϭϬϬ ǁŽƌĚƐ 

TĂƐŬ N“ NN“  N“ NN“ N“ NN“ N“ NN“ N“ NN“ 

GŽůĨ Ϭ͘ϰϳ 
ΎΎ 

-Ϭ͘Ϭϴ  -Ϭ͘Ϭϳ Ϭ͘Ϭϭ -Ϭ͘Ϯϳ Ϭ͘ϭϭ -Ϭ͘ϯϳ Ϭ͘ϬϮ -Ϭ͘ϯϵ 
Ύ 

-Ϭ͘Ϯϳ 

CŚƌŝƐƚŵĂƐ Ϭ͘ϰϲ Ϭ͘ϭϰ  -Ϭ͘ϯϱ -Ϭ͘ϮϮ -Ϭ͘Ϯϴ Ϭ͘Ϭϭ -Ϭ͘ϮϮ -Ϭ͘ϭϱ -Ϭ͘Ϭϳ -Ϭ͘ϮϮ 
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ΎΎ 

FƵŶĨĂŝƌ Ϭ͘ϯϴ 
Ύ 

Ϭ͘Ϯϯ  -Ϭ͘ϰϭ 
Ύ 

Ϭ͘ϭϯ -Ϭ͘ϯϱ Ϭ͘ϮϮ -Ϭ͘ϰϬ 
Ύ 

Ϭ͘Ϯ -Ϭ͘Ϯϰ Ϭ͘ϭϴ 

TŚŝĞĨ Ϭ͘ϭϮ Ϭ͘Ϭϭ  Ϭ͘ϭϮ -Ϭ͘ϯϮ Ϭ͘Ϯϰ -Ϭ͘Ϭϲ Ϭ͘Ϭϰ -Ϭ͘ϭϰ Ϭ͘ϭϵ -Ϭ͘ϯϴ 
Ύ 

Ύ с Ɖф͘Ϭϱ͗   ΎΎс Ɖф͘Ϭϭ͗    ΎΎΎсƉф͘ϬϬϭ͗ N ĨŽƌ NS͕ NNS с Ϯϴ͘ 
 
 
 
TŚĞ ƌĞƐƵůƚƐ ĨŽƌ ůĞǆŝĐĂů ƐŽƉŚŝƐƚŝĐĂƚŝŽŶ ĐŽŶƚƌĂƐƚ ǁŝƚŚ ƚŚŝƐ͘  TŚĞƌĞ ĂƌĞ ŚĂƌĚůǇ ĂŶǇ ƐŝŐŶŝĨŝĐĂŶƚ 
ƌĞůĂƚŝŽŶƐŚŝƉƐ ĨŽƌ ƚŚĞ NN“ ŐƌŽƵƉ͕ ƐƵŐŐĞƐƚŝŶŐ ƚŚĂƚ ŝĨ NN“Ɛ ƵƐĞ ůĞƐƐ ĨƌĞƋƵĞŶƚ ǁŽƌĚƐ͕ ƚŚĞǇ 
ĂƌĞ ĂďůĞ ƚŽ ĂĐĐĞƐƐ ůĞŵŵĂ-ďĂƐĞĚ ŝŶĨŽƌŵĂƚŝŽŶ ǁŝƚŚŽƵƚ ƐĂĐƌŝĨŝĐŝŶŐ ĨůƵĞŶĐǇ͘  IŶ ĐŽŶƚƌĂƐƚ͕ 
ƚŚĞƌĞ ĂƌĞ ĞĨĨĞĐƚƐ ǁŝƚŚ ƚŚĞ N“ ŐƌŽƵƉ͘  ‘ĞƉĂŝƌ ĂŶĚ ŵŝĚ-ĐůĂƵƐĞ ƉĂƵƐĞƐ ƐŚŽǁ ŶŽ 
ƌĞůĂƚŝŽŶƐŚŝƉƐ ƚŽ LĂŵďĚĂ͘ BƵƚ ƚŚĞƌĞ ĂƌĞ ƌĞůĂƚŝŽŶƐŚŝƉƐ ďĞƚǁĞĞŶ LĂŵďĚĂ ĂŶĚ ƚŚĞ ŶƵŵďĞƌ 
ŽĨ ĐůĂƵƐĞ-ďŽƵŶĚĂƌǇ ƉĂƵƐĞƐ͘ IŶ ŽƚŚĞƌ ǁŽƌĚƐ͕ ĨŽƌ ƚŚĞ N“ ŐƌŽƵƉ͕ ůĞƐƐ ĨƌĞƋƵĞŶƚ ůĞǆŝĐĂů ŝƚĞŵƐ 
ĂƌĞ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ŵŽƌĞ ĞŶĚ-ĐůĂƵƐĞ ƉĂƵƐŝŶŐ͘  
 
FŽƌ ƚĂƐŬ ƐƚƌƵĐƚƵƌĞ͕ ƚŚĞ ƌĞůĞǀĂŶƚ ĚĞƐĐƌŝƉƚŝǀĞ ƐƚĂƚŝƐƚŝĐƐ ĂƌĞ ƐŚŽǁŶ ŝŶ TĂďůĞ FŝǀĞ͘ FŽůůŽǁŝŶŐ 
ƉƌĞǀŝŽƵƐ ƌĞƐĞĂƌĐŚ ǁĞ ƉƌĞĚŝĐƚĞĚ ĨŽƌ ƚŚĞ NN“Ɛ ƚŚĂƚ ŐƌĞĂƚĞƌ ŶĂƌƌĂƚŝǀĞ ƐƚƌƵĐƚƵƌĞ ǁŽƵůĚ ďĞ 
ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ŐƌĞĂƚĞƌ ĨůƵĞŶĐǇ͘  TŚĞ ĚĂƚĂ ƐŚŽǁƐ ƚŚĂƚ ŽŶůǇ ƚǁŽ ĨůƵĞŶĐǇ ŵĞĂƐƵƌĞƐ ǁĞƌĞ 
ƌĞůĂƚĞĚ ƚŽ ƚĂƐŬ ƐƚƌƵĐƚƵƌĞ͗ ĐůĂƵƐĞ-ďŽƵŶĚĂƌǇ ƉĂƵƐĞƐ ĂŶĚ ƌĞĨŽƌŵƵůĂƚŝŽŶ͘ A ƌĞƉĞĂƚĞĚ 
ŵĞĂƐƵƌĞƐ ŽŶĞ-ǁĂǇ ANOVA͕ ǁŝƚŚ ƐƚƌƵĐƚƵƌĞ ĂƐ ƚŚĞ ŽŶůǇ ĨĂĐƚŽƌ͕  ƐŚŽǁĞĚ ƚŚĂƚ ƚŚĞ ĐůĂƵƐĞ-
ďŽƵŶĚĂƌǇ ƉĂƵƐĞƐ ŵĞĂƐƵƌĞ ǁĂƐ ƐŝŐŶŝĨŝĐĂŶƚ ĨŽƌ ƚŚĞ N“Ɛ ;Ɖф͘ϬϭͿ ĂŶĚ NN“Ɛ ;Ɖф͘ϬϬϭͿ͘ FŽƌ ƚŚĞ 
N“Ɛ͕ ƉŽƐƚ-ŚŽĐ ƚĞƐƚŝŶŐ ƐŚŽǁĞĚ ƚŚĂƚ ƚŚĞ FƵŶĨĂŝƌ ƐĐŽƌĞ ǁĂƐ ůŽǁĞƌ ƚŚĂŶ GŽůĨ ĂŶĚ CŚƌŝƐƚŵĂƐ͕ 
ĂŶĚ TŚŝĞĨ ǁĂƐ ƐŝŐŶŝĨŝĐĂŶƚůǇ ůŽǁĞƌ ƚŚĂŶ CŚƌŝƐƚŵĂƐ͕ ŝŶĚŝĐĂƚŝŶŐ Ă ƌĞĂƐŽŶĂďůĞ ;ŝĨ ŶŽƚ ƉĞƌĨĞĐƚͿ 
ƌĞůĂƚŝŽŶƐŚŝƉ ǁŝƚŚ ĚĞŐƌĞĞ ŽĨ ƐƚƌƵĐƚƵƌĞ͘  FŽƌ ƚŚĞ NN“Ɛ͕ ƚŚĞ ŵŽƐƚ ƐƚƌƵĐƚƵƌĞĚ ƚĂƐŬ͕ TŚŝĞĨ͕ ǁĂƐ 
ƉĞƌĨŽƌŵĞĚ ƐŝŐŶŝĨŝĐĂŶƚůǇ ŵŽƌĞ ĨůƵĞŶƚůǇ ƚŚĂŶ ƚŚĞ ŽƚŚĞƌ ƚŚƌĞĞ͕ ǁŚŝĐŚ ĚŝĚ ŶŽƚ ĚŝĨĨĞƌ ĨƌŽŵ 
ŽŶĞ ĂŶŽƚŚĞƌ͘   FŽƌ ƚŚĞ ŽŶĞ ŽƚŚĞƌ ƐŝŐŶŝĨŝĐĂŶƚ ƌĞƐƵůƚ͕ NN“Ɛ ƌĞĨŽƌŵƵůĂƚŝŽŶ͕ ƉŽƐƚ-ŚŽĐ ƚĞƐƚŝŶŐ 
ůŽĐĂƚĞĚ ƚŚŝƐ ĂƐ Ă ĚŝĨĨĞƌĞŶĐĞ ďĞƚǁĞĞŶ GŽůĨ͕ ƚŚĞ ůĞĂƐƚ ƐƚƌƵĐƚƵƌĞĚ ŶĂƌƌĂƚŝǀĞ͕ ĂŶĚ FƵŶĨĂŝƌ͕ ƚŚĞ 
ƚŚŝƌĚ ŵŽƐƚ ƐƚƌƵĐƚƵƌĞĚ͘  
 
TĂďůĞ ϱ͘ DĞƐĐƌŝƉƚŝǀĞ SƚĂƚŝƐƚŝĐƐ ĨŽƌ FůƵĞŶĐǇ MĞĂƐƵƌĞƐ ďǇ SƚƌƵĐƚƵƌĞ 

 

 FůƵĞŶĐǇ MĞĂƐƵƌĞƐ 

 A“ PĂƵƐĞƐ ƉĞƌ 
ϭϬϬ ǁŽƌĚƐ 

 ‘ĞĨŽƌŵ͘ ƉĞƌ 
ϭϬϬ ǁŽƌĚƐ 

‘ĞƉĞƚŝƚŝŽŶƐ͘ 
ƉĞƌ ϭϬϬ ǁŽƌĚƐ 

FŝůůĞĚ ƉĂƵƐĞƐ 
ƉĞƌ ϭϬϬ 
ǁŽƌĚƐ 

MŝĚ-ĐůĂƵƐĞ 
ƉĂƵƐĞƐ ƉĞƌ ϭϬϬ 
ǁŽƌĚƐ 

TĂƐŬ N“ NN“  N“ NN“ N“ NN“ N“ NN“ N“ NN“ 

GŽůĨ ϱ͘ϮϬ 
;ϭ͘ϲϯͿ 

ϳ͘ϱϵ 
;Ϯ͘ϯϳͿ 

 ͘ϲϭ 
;͘ϲϭͿ 

ϯ͘ϭϳ 
;Ϯ͘ϭϵͿ 

ϭ͘ϲϯ 
;ϭ͘ϲϵͿ 

ϵ͘Ϯϭ 
;ϳ͘ϳϴͿ 

Ϯ͘ϱϱ 
;Ϯ͘ϴϮͿ 

ϭϬ͘ϭϯ 
;ϭϬ͘ϳϴ

Ϳ 

Ϯ͘ϲϲ 
;ϭ͘ϱϴͿ 

ϭϮ͘ϰϯ 
;ϳ͘ϲϴͿ 



 

 

33 

CŚƌŝƐƚŵĂƐ ϱ͘ϴϱ 
;Ϯ͘ϰϯͿ 

ϳ͘ϵϰ 
;Ϯ͘ϳϬͿ 

 ͘ϲϴ 
;͘ϳϮͿ 

ϯ͘ϱϲ 
;Ϯ͘ϬϭͿ 

ϭ͘ϱϭ 
;ϭ͘ϲϳͿ 

ϴ͘ϱϭ 
;ϴ͘ϭϳͿ 

Ϯ͘ϳ 
;Ϯ͘ϱϭͿ 

ϭϭ͘ϭϱ 
;ϭϮ͘ϭϳ

Ϳ 

Ϯ͘ϱϱ 
;ϭ͘ϰϴͿ 

ϭϭ͘ϲϭ 
;ϲ͘ϱϭͿ 

FƵŶĨĂŝƌ ϰ͘ϰϭ 
;Ϯ͘ϬϰͿ 

ϳ͘ϯϴ 
;ϯ͘ϬϮͿ 

 ͘ϲϳ 
;ϭ͘ϬϭͿ 

ϰ͘ϲϱ 
;Ϯ͘ϴϮͿ 

ϭ͘ϲϮ 
;ϭ͘ϳϰͿ 

ϵ͘ϵϮ 
;ϳ͘ϲϱͿ 

Ϯ͘ϮϬ 
;Ϯ͘ϲϱͿ 

ϭϬ͘ϴϯ 
;ϭϭ͘ϯϯ

Ϳ 

Ϯ͘ϭϭ 
;ϭ͘ϯϲͿ 

ϭϭ͘ϲϮ 
;ϳ͘ϱϭͿ 

TŚŝĞĨ ϰ͘ϳϳ 
;ϭ͘ϴϯͿ 

ϱ͘ϴϮ 
;Ϯ͘ϲϲͿ 

 ͘ϱϭ 
;͘ϰϴͿ 

ϯ͘ϴϰ 
;Ϯ͘ϱϱͿ 

ϭ͘ϰϵ 
;ϭ͘ϯϳͿ 

ϵ͘ϱϯ 
;ϳ͘ϮϯͿ 

Ϯ͘ϭϱ 
;ϭ͘ϵϴͿ 

ϭϬ͘ϲϮ 
;ϭϬ͘ϱϬ

Ϳ 

Ϯ͘ϯϲ 
;ϭ͘ϲϱͿ 

ϭϬ͘ϴϱ 
;ϳ͘ϮϬͿ 

MĞĂŶ ƐĐŽƌĞƐ ĂƌĞ ƐŚŽǁŶ͕ ǁŝƚŚ ƐƚĂŶĚĂƌĚ ĚĞǀŝĂƚŝŽŶƐ ŝŶ ƉĂƌĞŶƚŚĞƐĞƐ͗ N сϮϴ͕ ĨŽƌ ďŽƚŚ N“ 
ĂŶĚ NN“ ŐƌŽƵƉƐ͘ 

 
AůƚŚŽƵŐŚ ŶŽƚ ĐĞŶƚƌĂů ƚŽ ĂŶ ĂŶĂůǇƐŝƐ ŽĨ ĨůƵĞŶĐǇ͕  ŝƚ ŝƐ ŝŶƚƌŝŐƵŝŶŐ ƚŚĂƚ ŶĂƌƌĂƚŝǀĞ ƐƚƌƵĐƚƵƌĞ ǁĂƐ 
ƌĞůĂƚĞĚ ƚŽ ŐƌĞĂƚĞƌ ƐƚƌƵĐƚƵƌĂů ĐŽŵƉůĞǆŝƚǇ͕  ĂƐ ƐŚŽǁŶ ŝŶ TĂďůĞ “ŝǆ͘ TŚĞ ŵĞĂŶ ƐĐŽƌĞƐ ĨŽƌ ƚŚĞ 
ƐƵďŽƌĚŝŶĂƚŝŽŶ ŵĞĂƐƵƌĞ ĨŽƌ ƚŚĞ NN“Ɛ ǁĞƌĞ ϭ͘ϯϬ ;GŽůĨͿ͕ ϭ͘ϯϬ ;CŚƌŝƐƚŵĂƐͿ͕ ϭ͘ϯϳ ;FƵŶĨĂŝƌͿ 
ĂŶĚ ϭ͘ϱϯ ;TŚŝĞĨͿ͘ TŚĞ ĨŝƌƐƚ ƚǁŽ ǀĂůƵĞƐ ĚŝĚ ŶŽƚ ĚŝĨĨĞƌ ƐŝŐŶŝĨŝĐĂŶƚůǇ ĨƌŽŵ ŽŶĞ ĂŶŽƚŚĞƌ͕  ďƵƚ 
ƚŚĞǇ ĚŝĚ ĨƌŽŵ ƚŚĞ ƚŚŝƌĚ͕ FƵŶĨĂŝƌ ;Ɖ ф ͘ϬϱͿ͕ ǁŚŝĐŚ ǁĂƐ ĂůƐŽ ƐŝŐŶŝĨŝĐĂŶƚůǇ ĂŶĚ ĂƉƉƌĞĐŝĂďůǇ 
ůĞƐƐ ƚŚĂŶ ƚŚĞ ĨŽƵƌƚŚ͕ TŚŝĞĨ ;Ɖ ф ͘ϬϬϭͿ͘ TŚĞ N“Ɛ ĚĂƚĂ ƌĞĨůĞĐƚƐ Ă ƐŝŵŝůĂƌ ƚƌĞŶĚ͘ IŶƚĞƌĞƐƚŝŶŐůǇ͕  
ƚŚĞ ƌĞǀĞƌƐĞ ƚƌĞŶĚ ŽĐĐƵƌƐ ǁŝƚŚ ƚŚĞ ŽƚŚĞƌ ŵĞĂƐƵƌĞ ŽĨ ĐŽŵƉůĞǆŝƚǇ͕  ǁŽƌĚƐ ƉĞƌ ĐůĂƵƐĞ͘ HĞƌĞ 
ƚŚĞ NN“Ɛ ǀĂůƵĞƐ ĂƌĞ ϲ͘ϱϯ ǁŽƌĚƐ ƉĞƌ ĐůĂƵƐĞ ;GŽůĨͿ͕ ϱ͘ϱϰ ;CŚƌŝƐƚŵĂƐͿ͕ ϱ͘ϲϰ ;FƵŶĨĂŝƌͿ ĂŶĚ 
ϱ͘ϯϴ ;TŚŝĞĨͿ͘ TŚĞ ǀĂůƵĞ ĨŽƌ GŽůĨ ŝƐ ƐŝŐŶŝĨŝĐĂŶƚůǇ ŐƌĞĂƚĞƌ ;Ɖ ф ͘ϬϬϭͿ ƚŚĂŶ ƚŚŽƐĞ ĨŽƌ CŚƌŝƐƚŵĂƐ 
ĂŶĚ FƵŶĨĂŝƌ ;ǁŚŝĐŚ ĚŽ ŶŽƚ ĚŝĨĨĞƌͿ͕ ďƵƚ Ăůů ǀĂůƵĞƐ ĂƌĞ ƐŝŐŶŝĨŝĐĂŶƚůǇ ŐƌĞĂƚĞƌ ƚŚĂŶ ƚŚĞ ϱ͘ϯϴ ĨŽƌ 
TŚŝĞĨ ; Ɖ ф ϬϬϭ͗ GŽůĨ͖ Ɖ ф ͘Ϭϱ͗ CŚƌŝƐƚŵĂƐ͕ FƵŶĨĂŝƌͿ͘ TŚĞƐĞ ƌĞƐƵůƚƐ ƚŽŽ ĂƌĞ ;ďƌŽĂĚůǇͿ 
ƌĞĨůĞĐƚĞĚ ŵŝƌƌŽƌĞĚ ŝŶ ƚŚĞ N“ ĚĂƚĂ͘   
 
TĂďůĞ ϲ͘CŽŵƉůĞǆŝƚǇ ƐĐŽƌĞƐ ĂƐ Ă ĨƵŶĐƚŝŽŶ ŽĨ ƚĂƐŬ ƐƚƌƵĐƚƵƌĞ  
 

TĂƐŬ “ƵďŽƌĚŝŶĂƚŝŽŶ ŵĞĂƐƵƌĞ WŽƌĚƐ ƉĞƌ ĐůĂƵƐĞ ŵĞĂƐƵƌĞ 

 N“ NN“ N“ NN“ 

GŽůĨ ϭ͘ϯϵ 
;Ϭ͘ϮϲͿ 

ϭ͘ϯϬ 
;Ϭ͘ϭϯͿ 

ϲ͘ϬϮ 
;Ϭ͘ϰϴͿ 

ϲ͘ϱϯ 
;ϭ͘ϰϴͿ 

CŚƌŝƐƚŵĂƐ ϭ͘ϯϴ 
;Ϭ͘ϭϲͿ 

ϭ͘ϯϬ 
;Ϭ͘ϭϯͿ 

ϱ͘ϭϳ 
;Ϭ͘ϰϮͿ 

ϱ͘ϱϰ 
;Ϭ͘ϯϵͿ 

FƵŶĨĂŝƌ ϭ͘ϱϮ 
;Ϭ͘ϮϯͿ 

ϭ͘ϯϳ 
;Ϭ͘ϭϮͿ 

ϱ͘ϰϯ 
;Ϭ͘ϰϵͿ 

ϱ͘ϲϰ 
;Ϭ͘ϱϵͿ 

TŚŝĞĨ ϭ͘ϱϯ 
;Ϭ͘ϭϵͿ 

ϭ͘ϱϯ 
;Ϭ͘ϭϰͿ 

ϱ͘ϯϬ 
;Ϭ͘ϰϬͿ 

ϱ͘ϯϴ 
;Ϭ͘ϰϴͿ 
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4. Discussion 

 
TŚƌĞĞ ƚŚĞŵĞƐ ƵŶĚĞƌůŝĞ ƚŚĞ ĚŝƐĐƵƐƐŝŽŶ ŝŶ ƚŚŝƐ ƐĞĐƚŝŽŶ͗  ĚŝƐĐŽƵƌƐĞ-ůĞǀĞů ĂŶĚ ĐůĂƵƐĞ-ůĞǀĞů 
ĨůƵĞŶĐǇ ĐŽŶƚƌĂƐƚ͖ ƚŚĞ ƉŽƌƚƌĂǇĂů ŽĨ ƉŽƐŝƚŝǀĞ ĂŶĚ ŶĞŐĂƚŝǀĞ ĨĂĐƚŽƌƐ͕ ƌĞĨĞƌĞŶĐĞĚ ďǇ ƚŚĞ 
ΖůĂĚĚĞƌƐ ĂŶĚ ƐŶĂŬĞƐΖ ŽĨ ŽƵƌ ƚŝƚůĞ͖ ĂŶĚ ƚŚĞ ƌĞůĂƚŝŽŶƐŚŝƉ ŽĨ ŽƵƌ ĨŝŶĚŝŶŐƐ ƚŽ ƚŚĞ LĞǀĞůƚ MŽĚĞů 
ĨŽƌ ŶĂƚŝǀĞ ĂŶĚ ŶŽŶ-ŶĂƚŝǀĞ ƐƉĞĂŬĞƌƐ͘   
 
TǁŽ ŝƐƐƵĞƐ ĞŵĞƌŐĞ ƌĞŐĂƌĚŝŶŐ ŝŶĨůƵĞŶĐĞƐ ŽŶ ĚŝƐĐŽƵƌƐĞ-ůĞǀĞů ĨůƵĞŶĐǇ͘  PŽƐŝƚŝǀĞůǇ͕  ƚŚĞƌĞ ĂƌĞ 
ƚŚĞ ŝŶĨůƵĞŶĐĞƐ ŽĨ ƐƵďŽƌĚŝŶĂƚŝŽŶ ĂŶĚ ŶĂƌƌĂƚŝǀĞ ƐƚƌƵĐƚƵƌĞ ŽŶ ĐůĂƵƐĞ-ďŽƵŶĚĂƌǇ ƉĂƵƐŝŶŐ͖ 
ŵŽƌĞ ƐƚƌƵĐƚƵƌĞĚ ƚĂƐŬƐ ĂŶĚ ŐƌĞĂƚĞƌ ƐǇŶƚĂĐƚŝĐ ƐƵďŽƌĚŝŶĂƚŝŽŶ ĂƌĞ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ůĞƐƐ 
ƉĂƵƐŝŶŐ Ăƚ ďŽƵŶĚĂƌŝĞƐ͘  TŚĞ ďƌŽĂĚ ĂƌĐ ŽĨ Ă ƚŝŐŚƚůǇ ƐƚƌƵĐƚƵƌĞĚ ŶĂƌƌĂƚŝǀĞ ŵĞĂŶƐ ƚŚĞ 
ƐƉĞĂŬĞƌ ĚŽĞƐ ŶŽƚ ŶĞĞĚ ƚŽ ƉĂƵƐĞ ƚŽ ŵƵƐƚĞƌ ƌĞƐŽƵƌĐĞƐ ĨŽƌ ƚŚĞ ŶĞǆƚ ƐƉĞĞĐŚ ƉůĂŶ͘ 
AĚĚŝƚŝŽŶĂůůǇ͕  ƐƵďŽƌĚŝŶĂƚŝŽŶ ǁŝƚŚŝŶ A“-ƵŶŝƚƐ ŵŝŐŚƚ ƐƵƉƉŽƌƚ ĨůƵĞŶĐǇ ďĞĐĂƵƐĞ ƚŚĞ ƐƉĞĂŬĞƌ ŝƐ 
ŽƌŝĞŶƚĞĚ ƚŽ Ă ůĂƌŐĞƌ ĚŝƐĐŽƵƌƐĞ ƵŶŝƚ͘  BƵƚ ƚŚĞƌĞ ŝƐ ĂůƐŽ Ă ŶĞŐĂƚŝǀĞ ŝŶĨůƵĞŶĐĞ͕ Ă ΖƐŶĂŬĞΖ ŝŶ 
ƚĞƌŵƐ ŽĨ ŽƵƌ ƚŝƚůĞ͘ GƌĞĂƚĞƌ ůĞǆŝĐĂů ƐŽƉŚŝƐƚŝĐĂƚŝŽŶ ŝƐ ƌĞůĂƚĞĚ ƚŽ ŵŽƌĞ ĨƌĞƋƵĞŶƚ ĂŶĚ ůŽŶŐĞƌ 
ĐůĂƵƐĞ-ďŽƵŶĚĂƌǇ ƉĂƵƐĞƐ ĨŽƌ ƚŚĞ N“Ɛ ŐƌŽƵƉ͘  AĐĐĞƐƐŝŶŐ ůĞƐƐ ĨƌĞƋƵĞŶƚ ůĞǆŝƐ ƐĞĞŵƐ ƚŽ 
ŵĂŶŝĨĞƐƚƐ ŝƚƐ ƉƌŽĐĞƐƐŝŶŐ ůŽĂĚ Ăƚ ƚŚĞ ĞŶĚ ŽĨ ƚŚĞ ƐǇŶƚĂĐƚŝĐ ƉůĂŶ ĂƐ ƚŚĞ ƐƉĞĂŬĞƌ ƌĞŐƌŽƵƉƐ͘ 
‘ĂƚŚĞƌ ĐƵƌŝŽƵƐůǇ͕  ƚŚĞ NN“Ɛ ƐŚŽǁ ŶŽ ƌĞůĂƚŝŽŶƐŚŝƉ ďĞƚǁĞĞŶ ůĞǆŝĐĂů ƐŽƉŚŝƐƚŝĐĂƚŝŽŶ ĂŶĚ ĂŶǇ 
ƉĂƵƐŝŶŐ ůŽĐĂƚŝŽŶ͘  TŚŝƐ ŵŝŐŚƚ ǁĞůů ďĞ ƌĞůĂƚĞĚ ƚŽ ƚŚĞ ĨĂĐƚ ƚŚĂƚ NN“Ɛ ŚĂǀĞ Ă ƐŵĂůůĞƌ ŵĞŶƚĂů 
ůĞǆŝĐŽŶ ƚŽ ĚƌĂǁ ŽŶ͕ ĂŶĚ ĂůƐŽ ƚŚĂƚ ƚŚĞǇ ĂƌĞ ĂǁĂƌĞ ŽĨ ƚŚĞŝƌ ůŝŵŝƚĂƚŝŽŶƐ ĂŶĚ ǁŽƌŬ ǁŝƚŚŝŶ 
ƚŚĞŵ͘  
 
WĞ ƚƵƌŶ ŶĞǆƚ ƚŽ ĐůĂƵƐĞ-ůĞǀĞů ŝŶĨůƵĞŶĐĞƐ͕ ĂŶĚ ǁŝůů ĐŽŶƐŝĚĞƌ ƚŚĞ ĂďŝůŝƚǇ ƚŽ ĚƌĂǁ ŽŶ Ă 
ƌĞƉĞƌƚŽŝƌĞ ŽĨ ĨŽƌŵƵůĂŝĐ ůĂŶŐƵĂŐĞ͕ Ă ͚ůĂĚĚĞƌ͕͛  ĂŶĚ ƚŚĞ ĐŽŶƐĞƋƵĞŶĐĞ ŽĨ ƵƐŝŶŐ ůŽŶŐĞƌ 
ĐůĂƵƐĞƐ͕ Ă ͚ƐŶĂŬĞ͛͘  ‘ĞŐĂƌĚŝŶŐ ĨŽƌŵƵůĂŝĐ ůĂŶŐƵĂŐĞ͕ PĂǁůĞǇ ĂŶĚ “ǇĚĞƌ ;ϭϵϴϯͿ ƉŽŝŶƚ ŽƵƚ ƚŚĂƚ 
ǁŚŝůĞ ƚŚĞ ƉŽƚĞŶƚŝĂů ĨŽƌ ŝŶĨŝŶŝƚĞ ŽƌŝŐŝŶĂůŝƚǇ ĞǆŝƐƚƐ ŝŶ ƐƉĞĞĐŚ͕ ŝƚ ǁŽƵůĚ ĐŽŵĞ Ăƚ ƚŚĞ ĐŽƐƚ ŽĨ 
ǀĞƌǇ ĨƌĞƋƵĞŶƚ ƉĂƵƐŝŶŐ ƚŽ ĂůůŽǁ ƚŝŵĞ ĨŽƌ ŽƌŝŐŝŶĂů ĐŽŵďŝŶĂƚŝŽŶƐ ƚŽ ďĞ ĂƐƐĞŵďůĞĚ͘ BƵƚ 
ŝĚŝŽŵĂƚŝĐ ͚ĐŚƵŶŬƐ͛ ŽĨ ůĂŶŐƵĂŐĞ ĂƌĞ ĂĐƋƵŝƌĞĚ ĂŶĚ ƐƚŽƌĞĚ ĂƐ ƐŝŶŐůĞ ĞŶƚƌŝĞƐ ŝŶ Ă ƐƉĞĂŬĞƌ Ɛ͛ 
ůĞǆŝĐŽŶ͗  ƐƚƌŝŶŐŝŶŐ ƚŚĞƐĞ ƚŽŐĞƚŚĞƌ ƚŽ ŵĂŬĞ ƵƚƚĞƌĂŶĐĞƐ ƚĂŬĞƐ ůĞƐƐ ƚŝŵĞ ĂŶĚ ĞĨĨŽƌƚ ƚŚĂŶ 
ƐƚƌŝŶŐŝŶŐ ƚŽŐĞƚŚĞƌ ŝŶĚŝǀŝĚƵĂů ǁŽƌĚƐ͕ ƚŚƵƐ ĞĂƐŝŶŐ FŽƌŵƵůĂƚŽƌ ŽƉĞƌĂƚŝŽŶƐ͘  PĂǁůĞǇ ĂŶĚ 
“ǇĚĞƌ ĚĞƐĐƌŝďĞ N“ ƐƉĞĞĐŚ ĂƐ ĐŽŶƐƚƌƵĐƚĞĚ ŽŶĞ ĐůĂƵƐĞ Ăƚ Ă ƚŝŵĞ͕ ĂŶĚ ŵĞŵŽƌŝƐĞĚ 
ƐĞƋƵĞŶĐĞƐ ĂƌĞ Ă ƌĞƋƵŝƌĞŵĞŶƚ ĨŽƌ ďĞŝŶŐ ĂďůĞ ƚŽ ĚĞůŝǀĞƌ Ă ĨůƵĞŶƚ ƐƚƌĞĂŵ ŽĨ ƐƉĞĞĐŚ͘ 
 

 
͞WĞ ŵĂǇ ƐƉĞĂŬ͕ ƚŚĞŶ͕ ŽĨ Ă ΖŽŶĞ ĐůĂƵƐĞ Ăƚ Ă ƚŝŵĞ ĨĂĐŝůŝƚǇΖ ĂƐ ĂŶ ĞƐƐĞŶƚŝĂů 
ĐŽŶƐƚŝƚƵĞŶƚ ŽĨ ĐŽŵŵƵŶŝĐĂƚŝǀĞ ĐŽŵƉĞƚĞŶĐĞ ͙͙͖ ƚŚĞ ƐƉĞĂŬĞƌ ŵƵƐƚ ďĞ ĂďůĞ 
ƌĞŐƵůĂƌůǇ ƚŽ ĞŶĐŽĚĞ ǁŚŽůĞ ĐůĂƵƐĞƐ͕ ŝŶ ƚŚĞŝƌ ĨƵůů ůĞǆŝĐĂů ĚĞƚĂŝů͕ ŝŶ Ă ƐŝŶŐůĞ 
ĞŶĐŽĚŝŶŐ ŽƉĞƌĂƚŝŽŶ ĂŶĚ ƐŽ ĂǀŽŝĚ ƚŚĞ ŶĞĞĚ ĨŽƌ ŵŝĚ-ĐůĂƵƐĞ ŚĞƐŝƚĂƚŝŽŶƐ͘͟  ;PĂǁůĞǇ 
ĂŶĚ “ǇĚĞƌ ϭϵϴϯ͗ϮϬϰͿ 

 
AůŝŐŶŝŶŐ ƚŚŝƐ ǁŝƚŚ ŽƵƌ ƚŝƚůĞ͕ ǁĞ ŶŽƚĞ ƚŚĞƌĞ ŝƐ Ă ďŽĂƌĚ ŐĂŵĞ ĐĂůůĞĚ “ŶĂŬĞƐ ĂŶĚ LĂĚĚĞƌƐ͕ ďƵƚ 
ŶŽ ďŽĂƌĚ ŐĂŵĞ ĐĂůůĞĚ LĂĚĚĞƌƐ ĂŶĚ “ŶĂŬĞƐ͘ TŚĞ ƉŚƌĂƐĞ ΖůĂĚĚĞƌƐ ĂŶĚ ƐŶĂŬĞƐΖ ĐŽŵƉƌŝƐĞƐ 
ƚŚƌĞĞ ůĞǆĞŵĞƐ ƉƵƚ ƚŽŐĞƚŚĞƌ ĨŽƌ ƚŚĞ ŶŽŶĐĞ͕ ĂŶĚ ƌĞƋƵŝƌĞƐ ƚŚƌĞĞ ƵŶƌĞůĂƚĞĚ ƐĞůĞĐƚŝŽŶƐ ĨƌŽŵ 
ƚŚĞ ůĞǆŝĐŽŶ͘ Ζ“ŶĂŬĞƐ ĂŶĚ LĂĚĚĞƌƐΖ ŽŶ ƚŚĞ ŽƚŚĞƌ ŚĂŶĚ͕ ŝƐ ŽŶůǇ ŽŶĞ ůĞǆĞŵĞ͕ ƌĞƋƵŝƌŝŶŐ Ă 
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ƐŝŶŐůĞ ƐĞůĞĐƚŝŽŶ ƚŚĂƚ ĚŽĞƐ ŶŽƚ ĂůůŽǁ ŝŶĚŝǀŝĚƵĂů ƉƌĞĨĞƌĞŶĐĞ ŽǀĞƌ ǁŚŝĐŚ ŶŽƵŶ ŐŽĞƐ ĨŝƌƐƚ͘ Iƚ 
ĨŽůůŽǁƐ ƚŚĂƚ ƚŚĞ ŐƌĞĂƚĞƌ ƚŚĞ ƐƚŽƌĞ ŽĨ ĨŽƌŵƵůĂŝĐ ĐŚƵŶŬƐ Ă NN“ ŚĂƐ ĂĐƋƵŝƌĞĚ ŝŶ ĂŶ LϮ͕ ƚŚĞ 
ŵŽƌĞ ůŝŬĞůǇ ŚĞ Žƌ ƐŚĞ ŝƐ ƚŽ ďĞ ĂďůĞ ƚŽ ƉƌŽĚƵĐĞ ĨůƵĞŶƚ ĐůĂƵƐĞƐ͘  YĞƚ͕ ƚŚĞƌĞ ŝƐ ĂůƐŽ Ă ŶĞŐĂƚŝǀĞ 
ŝŶĨůƵĞŶĐĞ͕ Žƌ ΖƐŶĂŬĞΖ͕ ŝŶ ƚŚĞ ƵƐĞ ŽĨ ůŽŶŐĞƌ ĐůĂƵƐĞƐ ďǇ N“Ɛ ŝŶ ŽƵƌ ĚĂƚĂ͘ TŚĞƌĞ ŝƐ Ă ĐůĞĂƌ 
ƌĞůĂƚŝŽŶƐŚŝƉ ďĞƚǁĞĞŶ ůŽŶŐĞƌ ĐůĂƵƐĞƐ ĂŶĚ ŵŽƌĞ ƌĞƉĂŝƌ ĂŶĚ ĐůĂƵƐĂů ďƌĞĂŬĚŽǁŶ ŝŶĚŝĐĞƐ 
ǁŚŝĐŚ ŝƐ ŶŽƚ ƐŚŽǁŶ ŝŶ ƚŚĞ NN“ ĚĂƚĂ͕ ƉŽƐƐŝďůǇ ďĞĐĂƵƐĞ ƚŚĞƐĞ ƐƉĞĂŬĞƌƐ ĂƌĞ ĂǁĂƌĞ ŽĨ ƚŚĞŝƌ 
ůŝŵŝƚƐ ĂŶĚ ǁŽƌŬ ǁŝƚŚŝŶ ƚŚĞŵ͘  
 
‘ĞůĂƚŝŶŐ ƚŚĞƐĞ ĨŝŶĚŝŶŐƐ ƚŽ ƚŚĞ LĞǀĞůƚ ŵŽĚĞů ĐŽŵƉůĞŵĞŶƚƐ ƚŚĞ ƚŝƚůĞ ŽĨ ƚŚŝƐ ĂƌƚŝĐůĞ ĂƐ ŝƚ 
ƌĞĨĞƌĞŶĐĞƐ ƉŽƐŝƚŝǀĞ ĂŶĚ ŶĞŐĂƚŝǀĞ ĨĂĐƚŽƌƐ ŝŶ “L ĨůƵĞŶĐǇ͘  WĞ ǁŝůů ĐŽŶƐŝĚĞƌ ŽŶĞ ƉŽƐŝƚŝǀĞ ĂŶĚ 
ŽŶĞ ŶĞŐĂƚŝǀĞ ĨĂĐƚŽƌ ĞĂĐŚ ĨŽƌ CŽŶĐĞƉƚƵĂůŝƐĂƚŝŽŶ ĂŶĚ FŽƌŵƵůĂƚŝŽŶ ;ĂŶĚ ƚŚĞ ĨĂĐƚŽƌƐ ĂƉƉůǇ ƚŽ 
ďŽƚŚ N“ ĂŶĚ NN“ ŐƌŽƵƉƐ͕ ƵŶůĞƐƐ ƐƉĞĐŝĨŝĞĚ ŽƚŚĞƌǁŝƐĞͿ͘ FŽƌ CŽŶĐĞƉƚƵĂůŝƐĂƚŝŽŶ͕ ƚŚĞ 
ƉŽƐŝƚŝǀĞ ĨĂĐƚŽƌ ǁŝůů ďĞ ƚŚĞ ĂƐƐŽĐŝĂƚŝŽŶ ŽĨ ƐƵďŽƌĚŝŶĂƚŝŽŶ ĂŶĚ ĐůĂƵƐĞ-ďŽƵŶĚĂƌǇ ƉĂƵƐŝŶŐ͕ 
ĂŶĚ ƚŚĞ ŶĞŐĂƚŝǀĞ ĨĂĐƚŽƌ ŝƐ ƚŚĞ ĂƐƐŽĐŝĂƚŝŽŶ͕ ĨŽƌ ƚŚĞ N“ ŐƌŽƵƉ͕ ďĞƚǁĞĞŶ ĐůĂƵƐĞ-ďŽƵŶĚĂƌǇ 
ƉĂƵƐŝŶŐ ĂŶĚ ůĞǆŝĐĂů ƐŽƉŚŝƐƚŝĐĂƚŝŽŶ͘ TŚĞ ĚŝƐĐƵƐƐŝŽŶ ĂƚƚĞŵƉƚƐ ƚŽ ďƌŝŶŐ ŽƵƚ ƚŚĞ ĨƌƵŝƚĨƵůŶĞƐƐ 
ŽĨ ƵƐŝŶŐ ƐƵĐŚ Ă ƐƉĞĞĐŚ ƉƌŽĚƵĐƚŝŽŶ ŵŽĚĞů ƚŽ ƵŶĚĞƌƐƚĂŶĚ ĨůƵĞŶĐǇ ĞĨĨĞĐƚƐ͘ ;IŶ ƉĂƐƐŝŶŐ͕ ŝƚ 
ŵŝŐŚƚ ďĞ ŶŽƚĞĚ ƚŚĂƚ ůĞǆŝĐĂů ŵĞĂƐƵƌĞƐ ĂŶĚ ƐǇŶƚĂĐƚŝĐ ĐŽŵƉůĞǆŝƚǇ ĚŽ ŶŽƚ ĐŽƌƌĞůĂƚĞ ŝŶ ƚŚŝƐ 
ĚĂƚĂ͘Ϳ 
 
A ŬĞǇ ŝƐƐƵĞ ĐŽŶĐĞƌŶƐ ƚŚĞ ƵŶŝƚƐ ŽĨ ƐƉĞĞĐŚ ƉƌŽĚƵĐƚŝŽŶ͘ EĂƌůŝĞƌ ǁĞ ĚŝƐĐƵƐƐĞĚ ĚŝƐĐŽƵƌƐĞ ǀƐ͘ 
ĐůĂƵƐĞ-ůĞǀĞů ƉƌŽĐĞƐƐŝŶŐ͘ TŚĞ ĚĂƚĂ ƌĞƉŽƌƚĞĚ ŚĞƌĞ Ĩŝƚ ŝŶ ǁŝƚŚ ƚŚĂƚ ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ ǁĞůů͘ 
PŽƐŝƚŝǀĞůǇ͕  ŝƚ ƐĞĞŵƐ ĂƐ ŝĨ ƚŚĞ CŽŶĐĞƉƚƵĂůŝƐĞƌ ŝƐ ĂďůĞ ƚŽ ŽĨĨĞƌ ĐůĂƵƐĞ ĂŶĚ A“-ƵŶŝƚ ƉůĂŶƐ 
ǁŚŝĐŚ ƐƉĂŶ ƚŚĞ ĞŶƚŝƌĞ ƵŶŝƚ͕ Žƌ ĞǀĞŶ ŵŽƌĞ ƚŚĂŶ ŽŶĞ ƵŶŝƚ͘ TŚĞƐĞ ƉůĂŶƐ ƚŚĞŶ ƐƵƐƚĂŝŶ 
ƉĞƌĨŽƌŵĂŶĐĞ Ăƚ Ă ŐĞŶĞƌĂů͕ ĚŝƐĐŽƵƌƐĞ ůĞǀĞů͕ ĂŶĚ ƐŽ ƉƌĞ-ĞŵƉƚ ƚŚĞ ŶĞĞĚ ĨŽƌ ĐůĂƵƐĞ-
ďŽƵŶĚĂƌǇ ƉĂƵƐĞƐ͘ IĚĞĂƐ͕ ŝĨ ƚŚĞǇ ŚĂǀĞ ĂŶǇ ŝŶƚĞƌŶĂů ĐŽŵƉůĞǆŝƚǇ ĂŶĚ ƐƚƌƵĐƚƵƌĞ͕ ƐĞĞŵ Ă ŐŽŽĚ 
ǁĂǇ ƚŽ ƵŶĚĞƌƉŝŶ ĂŶĚ ĞǀĞŶ ĚƌŝǀĞ ĨŽƌǁĂƌĚ ĨůƵĞŶĐǇ͕  ĂŶĚ ƚŽ ƐĐĂĨĨŽůĚ ŶĂƌƌĂƚŝǀĞ ƉĞƌĨŽƌŵĂŶĐĞ 
ĂƐ ƚŚĞ ĐŽŶŶĞĐƚĞĚ ŝĚĞĂƐ ƚŚĞǇ ĞŵďŽĚǇ ůŝŶŬ ƐĞƌŝĞƐ ŽĨ A“-ƵŶŝƚƐ ƚŽ ŽŶĞ ĂŶŽƚŚĞƌ͘  Iƚ ŝƐ 
ŝŵƉŽƌƚĂŶƚ ƚŽ ŶŽƚĞ͕ ƚŚŽƵŐŚ͕ ƚŚĂƚ ƚĂƐŬ ƐƚƌƵĐƚƵƌĞ ŵĂǇ ŚĂǀĞ Ă ƐůŝŐŚƚ ĐŽŶĨŽƵŶĚŝŶŐ ĞĨĨĞĐƚ ŚĞƌĞ 
ĂŶĚ ƉĂƌƚ ŽĨ ƚŚĞ ƐƵďŽƌĚŝŶĂƚŝŽŶ-ĐŽŵƉůĞǆŝƚǇ ĞĨĨĞĐƚ ŵĂǇ ďĞ ĂƚƚƌŝďƵƚĂďůĞ ƚŽ ƚŚĞ ƵŶĚĞƌůǇŝŶŐ 
ĞĨĨĞĐƚ ŽĨ ƐƚƌƵĐƚƵƌĞ ŽŶ ďŽƚŚ ĂƐƉĞĐƚƐ ŽĨ ƉĞƌĨŽƌŵĂŶĐĞ͘  
 
IŶ ĐŽŶƚƌĂƐƚ͕ ƚŚĞƌĞ ŝƐ ƚŚĞ ŶĞŐĂƚŝǀĞ ŝŶĨůƵĞŶĐĞ ŽĨ ŚŝŐŚĞƌ ůĞǆŝĐĂů ƐŽƉŚŝƐƚŝĐĂƚŝŽŶ ƐĐŽƌĞƐ ĨŽƌ ƚŚĞ 
N“ ŐƌŽƵƉ͘ Iƚ ŝƐ ŝŶƚĞƌĞƐƚŝŶŐ ŚĞƌĞ ƚŚĂƚ ƵƐŝŶŐ ƐƵĐŚ ůŽǁĞƌ ĨƌĞƋƵĞŶĐǇ ŝƚĞŵƐ ŝƐ ŶŽƚ ƌĞůĂƚĞĚ ƚŽ 
ĚǇƐĨůƵĞŶĐǇ ǁŝƚŚŝŶ ĐůĂƵƐĞƐ͕ ďƵƚ ĂƉƉĞĂƌƐ ƚŽ ĚĞĨĞƌ ƚŚŝƐ ƚŽ ƚŚĞ ĐůĂƵƐĞ ďŽƵŶĚĂƌǇ͘  TŚĞ ƵƐĞ ŽĨ 
ƐƵĐŚ ůŽǁĞƌ ĨƌĞƋƵĞŶĐǇ ůĞǆŝĐĂů ŝƚĞŵƐ ŚĂƐ ŶŽ ŝŵƉĂĐƚ ŽŶ ƚŚĞ ƉĞƌĨŽƌŵĂŶĐĞ ŽĨ ƚŚĞ NN“ ŐƌŽƵƉ͘ 
Iƚ ŝƐ ŶŽƚ ĐůĞĂƌ ǁŚǇ LĂŵďĚĂ ŝƐ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ĐůĂƵƐĞ-ďŽƵŶĚĂƌǇ ƉĂƵƐŝŶŐ ŝŶ ƚŚĞ ƉƌĞƐĞŶƚ N“Ɛ 
ĚĂƚĂƐĞƚ͘ TŚŝƐ ŝŶƚĞƌĞƐƚŝŶŐ ĞĨĨĞĐƚ ƐĞĞŵƐ ƚŽ ŝŵƉůŝĐĂƚĞ ƚŚĞ CŽŶĐĞƉƚƵĂůŝƐĞƌ͕  ďƵƚ ĨŽƌ ƵŶĐůĞĂƌ 
ƌĞĂƐŽŶƐ͕ ƐƵŐŐĞƐƚŝŶŐ ĨƵƚƵƌĞ ƌĞƐĞĂƌĐŚ ŝƐ ŶĞĞĚĞĚ ŚĞƌĞ͘ 
 
NĞǆƚ ǁĞ ƚƵƌŶ ƚŽ ƚŚĞ FŽƌŵƵůĂƚŽƌ ŝŶĨůƵĞŶĐĞƐ͘ ‘ĞŐĂƌĚŝŶŐ ƚŚĞ ƉŽƐŝƚŝǀĞ ŝŶĨůƵĞŶĐĞ͕ ƚŚĞƌĞ ŝƐ ĂŶ 
ĂƐƐŽĐŝĂƚŝŽŶ ďĞƚǁĞĞŶ VŽĐD ;ůĞǆŝĐĂů ĚŝǀĞƌƐŝƚǇͿ ĂŶĚ ůĞƐƐ ƌĞƉĂŝƌ ĨŽƌ ƚŚĞ NN“Ɛ͘  TŚĞ ůĞƐƐ ƚŚĞ 
NN“Ɛ ƌĞĐǇĐůĞ ƚŚĞ ƐĂŵĞ ǁŽƌĚƐ͕ ƚŚĞ ĨĞǁĞƌ ƌĞĨŽƌŵƵůĂƚŝŽŶƐ ĂŶĚ ƌĞƉĂŝƌƐ ƚŚĂƚ ƚŚĞǇ ƉƌŽĚƵĐĞ͘  
TŚŝƐ ƐĞĞŵƐ ĐŽƵŶƚĞƌ-ŝŶƚƵŝƚŝǀĞ Ăƚ ĨŝƌƐƚ ƐŝŐŚƚ ďƵƚ ƚŚŝƐ ĂƐƐŽĐŝĂƚŝŽŶ ŵĂǇ ďĞ Ă ƌĞĨůĞĐƚŝŽŶ ŽĨ 
ĞĨĨĞĐƚŝǀĞ ƉƌŽĨŝĐŝĞŶĐǇ͘  NN“Ɛ ǁŚŽ ĂƌĞ ŵŽƌĞ ƉƌŽĨŝĐŝĞŶƚ͕ ĂŶĚ ŵŽƌĞ ĂďůĞ ƚŽ ŵŽďŝůŝƐĞ ƚŚĂƚ 
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ƉƌŽĨŝĐŝĞŶĐǇ͕  ĂƌĞ ĂďůĞ ƚŽ ĚƌĂǁ ŽŶ ƚŚĞ ůĞǆŝĐŽŶ ƚŚĂƚ ƚŚĞǇ ŚĂǀĞ ŝŶ Ă ŵŽƌĞ ĞĨĨŝĐŝĞŶƚ ŵĂŶŶĞƌ͘  
TŚŽƐĞ ǁŚŽ ĂƌĞ ůĞƐƐ ƉƌŽĨŝĐŝĞŶƚ͕ ŝŶ ĐŽŶƚƌĂƐƚ͕ ĂƌĞ ŶŽƚ ĂďůĞ ƚŽ ĂĐĐĞƐƐ ƐƵĐŚ Ă ǁŝĚĞ ƌĂŶŐĞ ŽĨ 
ǁŽƌĚƐ͕ ĂŶĚ ĂƌĞ ŵŽƌĞ ŽĨƚĞŶ ŝŶ ƚƌŽƵďůĞ ǁŝƚŚ ƚŚŽƐĞ ƚŚĂƚ ƚŚĞǇ ĐĂŶ ĂĐĐĞƐƐ͘  
 
WĞ ŚĂǀĞ ŶŽƚĞĚ Ă ƌĞůĂƚŝŽŶƐŚŝƉ ŝŶ ƚŚĞ N“ ĚĂƚĂ ďĞƚǁĞĞŶ ůŽŶŐĞƌ ĐůĂƵƐĞƐ͕ ŽŶ ƚŚĞ ŽŶĞ ŚĂŶĚ͕ 
ĂŶĚ ŐƌĞĂƚĞƌ ƌĞƉĂŝƌ ĂŶĚ ŵŝĚ-ĐůĂƵƐĞ ƉĂƵƐŝŶŐ ŽŶ ƚŚĞ ŽƚŚĞƌ͘    YĞƚ ƚŚŝƐ ƌĞůĂƚŝŽŶƐŚŝƉ ĚŽĞƐ ŶŽƚ 
ŽĐĐƵƌ ĨŽƌ ƚŚĞ NN“Ɛ͘ PĞƌŚĂƉƐ ƚŚĞ ŬĞǇ͕  ƚŚŽƵŐŚ͕ ŝƐ Ă ĨĞĂƚƵƌĞ ŽĨ ĨůƵĞŶĐǇ ƚŚĂƚ ǁĞ ŚĂǀĞ ŶŽƚ 
ĞŵƉŚĂƐŝƐĞĚ ŚĞƌĞ ʹ ƐƉĞĞĚ͘  TŚĞ N“Ɛ ĂŶĚ NN“Ɛ ĚŝĨĨĞƌ ĚƌĂŵĂƚŝĐĂůůǇ ŽŶ ƚŚŝƐ ŝŶĚĞǆ͕ ƉƌŽĚƵĐŝŶŐ 
ƌĞƐƉĞĐƚŝǀĞ ŵĞĂŶƐ ŽĨ ϭϯϱ ĂŶĚ ϲϵ ǁŽƌĚƐ-ƉĞƌ-ŵŝŶƵƚĞ ;Ă ǀĞƌǇ ƐŝŐŶŝĨŝĐĂŶƚ ĚŝĨĨĞƌĞŶĐĞ͕ ǁŝƚŚ Ă 
ŚƵŐĞ ĞĨĨĞĐƚ ƐŝǌĞͿ͘  A ƉŽƐƐŝďůĞ ĞǆƉůĂŶĂƚŝŽŶ ŝƐ ƚŚĂƚ ƚŚĞ N“ ŐƌŽƵƉ ĂƌĞ ƐƉĞĂŬŝŶŐ Ăƚ ƐƉĞĞĚ ĂŶĚ 
ƚŚĞ ŐƌĞĂƚĞƌ ƌĞƉĂŝƌ ƌĞĨůĞĐƚƐ ƚŚĞŵ ŚĂǀŝŶŐ ƉƵƐŚĞĚ ƚŚĞŝƌ ƐƉĞĂŬŝŶŐ ƌĞƐŽƵƌĐĞƐ ƚŽ ƚŚĞ ůŝŵŝƚ͕ 
ǁŚĞƌĞĂƐ ƚŚĞ NN“ ŐƌŽƵƉ ǁĞƌĞ ŵŽƌĞ ĐŽŶƐĞƌǀĂƚŝǀĞ͘  
 

5. Conclusions and Limitations 

 
TŚĞƐĞ ŐĞŶĞƌĂůŝƐĂƚŝŽŶƐ ĂďŽƵƚ ƉŽƐŝƚŝǀĞ ĂŶĚ ŶĞŐĂƚŝǀĞ ŝŶĨůƵĞŶĐĞƐ ĂƌĞ ŝŶƚƌŝŐƵŝŶŐ͕ ĂŶĚ ŽĨĨĞƌ Ă 
ŵŽƌĞ ŶƵĂŶĐĞĚ ǀŝĞǁ ŽĨ ŚŽǁ NN“Ɛ ĂĐŚŝĞǀĞ ĨůƵĞŶĐǇ ŝŶ ƚŚĞŝƌ ƉĞƌĨŽƌŵĂŶĐĞ͘ TŚĞǇ ĂůƐŽ 
ĚĞŵŽŶƐƚƌĂƚĞ ƚŚĂƚ ƐŝŐŶŝĨŝĐĂŶƚ ŝŶƐŝŐŚƚƐ ĐĂŶ ĚĞƌŝǀĞ ĨƌŽŵ ƌĞƐĞĂƌĐŚ ĚĞƐŝŐŶƐ ǁŚĞƌĞ N“Ɛ ĂŶĚ 
NN“Ɛ ĚŽ ƚŚĞ ƐĂŵĞ ƚĂƐŬƐ͕ ƐŽ ƚŚĂƚ Ă N“ ďĂƐĞůŝŶĞ ƚĞĂƐĞƐ ŽƵƚ ǁŚŝĐŚ ƉĞƌĨŽƌŵĂŶĐĞ ĨĞĂƚƵƌĞƐ 
ĂƌĞ ƚŚĞ ƌĞƐƵůƚ ŽĨ ƚŚĞ ƚĂƐŬ ĂŶĚ ǁŚŝĐŚ ĂƌŝƐĞ ĨƌŽŵ ůŝŵŝƚĞĚ ůĂŶŐƵĂŐĞ ƌĞƐŽƵƌĐĞƐ ;Ğ͘Ő͘ FŽƐƚĞƌ 
ϮϬϬϭ͖ FŽƐƚĞƌ ĂŶĚ TĂǀĂŬŽůŝ ϮϬϬϵͿ͘  
 
TŚƌĞĞ ůŝŵŝƚĂƚŝŽŶƐ ŵĞĂŶ ƚŚĂƚ ƚŚĞ ŝŶƚĞƌƉƌĞƚĂƚŝŽŶƐ ĂŶĚ ĐŽŶĐůƵƐŝŽŶƐ ĚƌĂǁŶ ŚĞƌĞ ŶĞĞĚ ƚŽ ďĞ 
ƚƌĞĂƚĞĚ ǁŝƚŚ ĐĂƵƚŝŽŶ͘ FŝƌƐƚ͕ ƚŚĞ ĚĂƚĂ ĐŽŵƉĂƌŝŶŐ N“Ɛ ĂŶĚ NN“Ɛ ƵƐĞĚ Ă ďĞƚǁĞĞŶ-ƐƵďũĞĐƚƐ 
ĚĞƐŝŐŶ͕ ĂŶĚ ƚŚĞƌĞĨŽƌĞ ŝŶĚŝǀŝĚƵĂů ǀĂƌŝĂďŝůŝƚǇ ŝƐ ŝŶǀŽůǀĞĚ͘  FƵƌƚŚĞƌ ƌĞƐĞĂƌĐŚ ĐŽŵƉĂƌŝŶŐ N“ 
ĂŶĚ NN“ ƉĞƌĨŽƌŵĂŶĐĞ ŝŶ ƚŚĞ ƐĂŵĞ ŝŶĚŝǀŝĚƵĂůƐ ǁŽƵůĚ ĂǀŽŝĚ ƚŚŝƐ͘  “ĞĐŽŶĚ͕ ƚŚŝƐ ƐƚƵĚǇ 
ƐĂŵƉůĞĚ ŵŝĚ-ŝŶƚĞƌŵĞĚŝĂƚĞ ůĞǀĞů NN“Ɛ͖ ŝŶĨŽƌŵĂƚŝŽŶ ĂďŽƵƚ ƉĞƌĨŽƌŵĂŶĐĞ ŽŶ ĐŽŵƉĂƌĂďůĞ 
ƚĂƐŬƐ ŽĨ ŚŝŐŚ ŝŶƚĞƌŵĞĚŝĂƚĞ Žƌ ĂĚǀĂŶĐĞĚ ƐƚƵĚĞŶƚƐ ŝƐ ŶĞĞĚĞĚ ƚŽ ƐƵƐƚĂŝŶ ŵŽƌĞ ƌŽďƵƐƚ 
ĐůĂŝŵƐ͘  FŝŶĂůůǇ͕  ƚŚĞƌĞ ŝƐ ƚŚĞ ŝƐƐƵĞ ŽĨ ƚĂƐŬ͘ VŝĚĞŽ-ďĂƐĞĚ ŵĂƚĞƌŝĂů ŚĂƐ ŝŵƉůŝĐĂƚŝŽŶƐ ĨŽƌ ƚŝŵĞ-
ƉƌĞƐƐƵƌĞ ǁŚŝĐŚ ƉŝĐƚƵƌĞ ŶĂƌƌĂƚŝǀĞƐ ĚŽ ŶŽƚ͘ BĞǇŽŶĚ ƚŚŝƐ ƉĂƌƚŝĐƵůĂƌ ĐŽŵƉĂƌŝƐŽŶ ƚŚĞƌĞ ŝƐ ƚŚĞ 
ŶĞĞĚ ĨŽƌ ƚĂƐŬƐ ŽƚŚĞƌ ƚŚĂŶ ŶĂƌƌĂƚŝǀĞƐ͘  TŚĞ ƌĞƐĞĂƌĐŚ ůŝƚĞƌĂƚƵƌĞ ŚĂƐ ƵƐĞĚ Ă ǀĂƌŝĞƚǇ ŽĨ ƚĂƐŬ 
ƚǇƉĞƐ ƉĞƌĨŽƌŵĞĚ ƵŶĚĞƌ Ă ƌĂŶŐĞ ŽĨ ƉƌĞ-ƚĂƐŬ͕ ĚƵƌŝŶŐ-ƚĂƐŬ ĂŶĚ ƉŽƐƚ-ƚĂƐŬ ĐŽŶĚŝƚŝŽŶƐ͘ AƐ Ă 
ƌĞƐƵůƚ͕ ŐĞŶĞƌĂůŝƐŝŶŐ ƚŽŽ ŵƵĐŚ ĨƌŽŵ ƚŚĞ ƉƌĞƐĞŶƚ ĚĂƚĂ ǁŽƵůĚ ďĞ ƉƌĞŵĂƚƵƌĞ͘ 
 
RĞĨĞƌĞŶĐĞƐ 
 
BŽůŝďĂƵŐŚ͕ CǇůĐŝĂ Θ PĂƵůŝŶĞ FŽƐƚĞƌ͘  ϮϬϭϯ͘ MĞŵŽƌǇ-ďĂƐĞĚ ĂƉƚŝƚƵĚĞ ĨŽƌ ŶĂƚŝǀĞůŝŬĞ 

ƐĞůĞĐƚŝŽŶ͗ TŚĞ ƌŽůĞ ŽĨ ƉŚŽŶŽůŽŐŝĐĂů ƐŚŽƌƚ-ƚĞƌŵ ŵĞŵŽƌǇ͘  IŶ  GŝƐĞůĂ GƌĂŶĞŶĂ Θ 
MŝĐŚĂĞů LŽŶŐ ;ĞĚƐ͘Ϳ SĞŶƐŝƚŝǀĞ ƉĞƌŝŽĚƐ͕ ůĂŶŐƵĂŐĞ ĂƉƚŝƚƵĚĞ͕ ĂŶĚ ƵůƚŝŵĂƚĞ LϮ 
ĂƚƚĂŝŶŵĞŶƚ͘ ϮϬϱ-ϮϯϬ͘͘AŵƐƚĞƌĚĂŵ͗ JŽŚŶ BĞŶũĂŵŝŶƐ͘ 

FŽƐƚĞƌ͕  PĂƵůŝŶĞ͘ ϮϬϬϭ͘ ‘ƵůĞƐ ĂŶĚ ƌŽƵƚŝŶĞƐ͗ A ĐŽŶƐŝĚĞƌĂƚŝŽŶ ŽĨ ƚŚĞŝƌ ƌŽůĞ ŝŶ ƚŚĞ ƚĂƐŬ-ďĂƐĞĚ 
ůĂŶŐƵĂŐĞ ƉƌŽĚƵĐƚŝŽŶ ŽĨ ŶĂƚŝǀĞ ĂŶĚ ŶŽŶ-ŶĂƚŝǀĞ ƐƉĞĂŬĞƌƐ͘ IŶ MĂƌƚŝŶ BǇŐĂƚĞ͕ PĞƚĞƌ 
“ŬĞŚĂŶ ĂŶĚ MĞƌƌŝů “ǁĂŝŶ ;ĞĚƐ͘Ϳ RĞƐĞĂƌĐŚŝŶŐ PĞĚĂŐŽŐŝĐ TĂƐŬƐ͗ SĞĐŽŶĚ ůĂŶŐƵĂŐĞ 
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ůĞĂƌŶŝŶŐ͕ ƚĞĂĐŚŝŶŐ͕ ĂŶĚ ƚĞƐƚŝŶŐ͘ ϳϱ-ϵϯ͘ LŽŶĚŽŶ͗ LŽŶŐŵĂŶ͘ 
FŽƐƚĞƌ͕  PĂƵůŝŶĞ͕ AůĂŶ TŽŶŬǇŶ Θ GŝůůŝĂŶ WŝŐŐůĞƐǁŽƌƚŚ͘ ϮϬϬϬ͘ MĞĂƐƵƌŝŶŐ ƐƉŽŬĞŶ ůĂŶŐƵĂŐĞ͗ 

A ƵŶŝƚ ĨŽƌ Ăůů ƌĞĂƐŽŶƐ͘ AƉƉůŝĞĚ LŝŶŐƵŝƐƚŝĐƐ͕ Ϯϭ͕ ϯϱϰоϯϳϱ͘ 
FŽƐƚĞƌ͕  PĂƵůŝŶĞ Θ PĂƌǀĞŶĞŚ TĂǀĂŬŽůŝ͘ ϮϬϬϵ͘ NĂƚŝǀĞ ƐƉĞĂŬĞƌƐ ĂŶĚ ƚĂƐŬ ƉĞƌĨŽƌŵĂŶĐĞ͗ 

CŽŵƉĂƌŝŶŐ ĞĨĨĞĐƚƐ ŽŶ ĐŽŵƉůĞǆŝƚǇ͕  ĨůƵĞŶĐǇ͕  ĂŶĚ ůĞǆŝĐĂů ĚŝǀĞƌƐŝƚǇ͘  LĂŶŐƵĂŐĞ 
LĞĂƌŶŝŶŐ͕ ϱϵ͕ ϴϲϲ-ϴϵϲ͘ 

HŽĞǇ͕  MŝĐŚĂĞů ϭϵϴϯ͘ OŶ ƚŚĞ SƵƌĨĂĐĞ ŽĨ DŝƐĐŽƵƌƐĞ͘ LŽŶĚŽŶ͗ GĞŽƌŐĞ AůůĞŶ ĂŶĚ UŶǁŝŶ͘ 
KŽƌŵŽƐ͕ JƵĚŝƚ͘ ϮϬϬϲ͘ SƉĞĞĐŚ ƉƌŽĚƵĐƚŝŽŶ ĂŶĚ ƐĞĐŽŶĚ ůĂŶŐƵĂŐĞ ĂĐƋƵŝƐŝƚŝŽŶ͘ MĂŚǁĂŚ͕ N͘J͗͘ 

LĂǁƌĞŶĐĞ EƌůďĂƵŵ͘ 
LĞǀĞůƚ͕ WŝůůŝĂŵ͘ ϭϵϵϵ͘ PƌŽĚƵĐŝŶŐ ƐƉŽŬĞŶ ůĂŶŐƵĂŐĞ͗ Ă ďůƵĞƉƌŝŶƚ ŽĨ ƚŚĞ ƐƉĞĂŬĞƌ͘  IŶ C͘ 

BƌŽǁŶ ĂŶĚ P͘  HĂŐŽŽƌƚ ;ĞĚƐ͘Ϳ͘ NĞƵƌŽĐŽŐŶŝƚŝŽŶ ŽĨ ůĂŶŐƵĂŐĞ͕  ϴϯ-ϭϮϮ͘ OǆĨŽƌĚ͗ 
OǆĨŽƌĚ UŶŝǀĞƌƐŝƚǇ PƌĞƐƐ͘ 

MĂĐWŚŝŶŶĞǇ͕  BƌŝĂŶ͘ ϮϬϬϬ͘ TŚĞ CHILDES PƌŽũĞĐƚ͗ TŽŽůƐ ĨŽƌ ĂŶĂůǇǌŝŶŐ ƚĂůŬ͘ ϯƌĚ ĞĚŶ͘ 
MĂŚǁĂŚ͕ NJ͗ LĂǁƌĞŶĐĞ EƌůďĂƵŵ AƐƐŽĐŝĂƚĞƐ͘ 

MĂůǀĞƌŶ͕ DĂǀŝĚ Θ BƌŝĂŶ ‘ŝĐŚĂƌĚƐ͘ ϮϬϬϮ͘ IŶǀĞƐƚŝŐĂƚŝŶŐ ĂĐĐŽŵŵŽĚĂƚŝŽŶ ŝŶ ůĂŶŐƵĂŐĞ 
ƉƌŽĨŝĐŝĞŶĐǇ ŝŶƚĞƌǀŝĞǁƐ ƵƐŝŶŐ Ă ŶĞǁ ŵĞĂƐƵƌĞ ŽĨ ůĞǆŝĐĂů ĚŝǀĞƌƐŝƚǇ͘  LĂŶŐƵĂŐĞ TĞƐƚŝŶŐ͕ 
ϭϵ͕ ϴϱ-ϭϬϰ͘ 

MĞĂƌĂ͕ PĂƵů Θ HƵǁ BĞůů͘ ϮϬϬϭ͘ PͺLĞǆ͗ A ƐŝŵƉůĞ ĂŶĚ ĞĨĨĞĐƚŝǀĞ ǁĂǇ ŽĨ ĚĞƐĐƌŝďŝŶŐ ƚŚĞ ůĞǆŝĐĂů 
ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ ŽĨ ƐŚŽƌƚ LϮ ƚĞǆƚƐ͘ PƌŽƐƉĞĐƚ͕ ϭϲ͕ ϱ-ϭϵ͘  

NŽƌƌŝƐ͕ JŽŚŶ Θ LŽƵƌĚĞƐ OƌƚĞŐĂ͘  ϮϬϬϵ͘ TŽǁĂƌĚƐ ĂŶ ŽƌŐĂŶŝĐ ĂƉƉƌŽĂĐŚ ƚŽ ŝŶǀĞƐƚŝŐĂƚŝŶŐ CAF 
ŝŶ ŝŶƐƚƌƵĐƚĞĚ “LA͗ TŚĞ ĐĂƐĞ ŽĨ ĐŽŵƉůĞǆŝƚǇ͘  AƉƉůŝĞĚ LŝŶŐƵŝƐƚŝĐƐ͕ ϯϬ͕ ϱϱϱ-ϱϳϴ͘ 

PĂǁůĞǇ͕  AŶĚƌĞǁ Θ FƌĂŶĐĞƐ “ǇĚĞƌ͘  ϭϵϴϯ͘ TǁŽ ƉƵǌǌůĞƐ ĨŽƌ ůŝŶŐƵŝƐƚŝĐ ƚŚĞŽƌǇ͗ ŶĂƚŝǀĞůŝŬĞ 
ƐĞůĞĐƚŝŽŶ ĂŶĚ ŶĂƚŝǀĞůŝŬĞ ĨůƵĞŶĐǇ͘  IŶ JĂĐŬ ‘ŝĐŚĂƌĚƐ Θ ‘ŝĐŚĂƌĚ “ĐŚŵŝĚƚ͕ ;ĞĚƐ͘Ϳ͘ 
LĂŶŐƵĂŐĞ ĂŶĚ ĐŽŵŵƵŶŝĐĂƚŝŽŶ͕ ϭϵϭ-ϮϮϳ͘ LŽŶĚŽŶ͗ LŽŶŐŵĂŶ͘ 

‘ĞĂĚ͕ JŽŚŶ͘ ϮϬϬϬ͘ AƐƐĞƐƐŝŶŐ VŽĐĂďƵůĂƌǇ͘ CĂŵďƌŝĚŐĞ͗ CĂŵďƌŝĚŐĞ UŶŝǀĞƌƐŝƚǇ PƌĞƐƐ͘ 
“ŬĞŚĂŶ͕ PĞƚĞƌ͘  ϮϬϭϰĂ͘ ;ĞĚ͘Ϳ͘ PƌŽĐĞƐƐŝŶŐ PĞƌƐƉĞĐƚŝǀĞƐ ŽŶ TĂƐŬ PĞƌĨŽƌŵĂŶĐĞ͕ AŵƐƚĞƌĚĂŵ͗ 

JŽŚŶ BĞŶũĂŵŝŶƐ  
“ŬĞŚĂŶ͕ PĞƚĞƌ͘  ϮϬϬϵ͘ LĞǆŝĐĂů PĞƌĨŽƌŵĂŶĐĞ ďǇ NĂƚŝǀĞ ĂŶĚ NŽŶ-ŶĂƚŝǀĞ “ƉĞĂŬĞƌƐ ŽŶ 

LĂŶŐƵĂŐĞ-LĞĂƌŶŝŶŐ TĂƐŬƐ͘ IŶ  BƌŝĂŶ ‘ŝĐŚĂƌĚƐ͕ HĞůŵƵƚ DĂůůĞƌ͕  DĂǀŝĚ MĂůǀĞƌŶ Θ PĂƵů 
MĞĂƌĂ ;ĞĚƐ͘Ϳ͘ VŽĐĂďƵůĂƌǇ SƚƵĚŝĞƐ ŝŶ FŝƌƐƚ ĂŶĚ SĞĐŽŶĚ LĂŶŐƵĂŐĞ AĐƋƵŝƐŝƚŝŽŶ͗ TŚĞ 
ŝŶƚĞƌĨĂĐĞ ďĞƚǁĞĞŶ ƚŚĞŽƌǇ ĂŶĚ ĂƉƉůŝĐĂƚŝŽŶ͘ϭϬϳ-ϭϮϰ͘ LŽŶĚŽŶ͗ PĂůŐƌĂǀĞ MĂĐŵŝůůĂŶ͘  

“ŬĞŚĂŶ͕ PĞƚĞƌ͘  ϮϬϭϰď͘ LŝŵŝƚĞĚ ĂƚƚĞŶƚŝŽŶĂů ĐĂƉĂĐŝƚǇ͕  ƐĞĐŽŶĚ ůĂŶŐƵĂŐĞ ƉĞƌĨŽƌŵĂŶĐĞ͕ ĂŶĚ 
ƚĂƐŬ-ďĂƐĞĚ ƉĞĚĂŐŽŐǇ͘  IŶ PĞƚĞƌ “ŬĞŚĂŶ͘ ;ĞĚ͘Ϳ͘ Ϯϭϭ-ϮϲϬ͘ PƌŽĐĞƐƐŝŶŐ PĞƌƐƉĞĐƚŝǀĞƐ ŽŶ 
TĂƐŬ PĞƌĨŽƌŵĂŶĐĞ͕ AŵƐƚĞƌĚĂŵ͗ JŽŚŶ BĞŶũĂŵŝŶƐ͘ 

“ŬĞŚĂŶ͕ PĞƚĞƌ Θ PĂƵůŝŶĞ FŽƐƚĞƌ͘  ϭϵϵϵ͘ TŚĞ ŝŶĨůƵĞŶĐĞ ŽĨ ƚĂƐŬ ƐƚƌƵĐƚƵƌĞ ĂŶĚ ƉƌŽĐĞƐƐŝŶŐ 
ĐŽŶĚŝƚŝŽŶƐ ŽŶ ŶĂƌƌĂƚŝǀĞ ƌĞƚĞůůŝŶŐƐ͘ LĂŶŐƵĂŐĞ LĞĂƌŶŝŶŐ͕ ϰϵ͕ ϵϯ-ϭϮϬ͘ 

“ŬĞŚĂŶ͕ PĞƚĞƌ Θ PĂƵůŝŶĞ FŽƐƚĞƌ͕  P͘  ϮϬϬϴ͘ CŽŵƉůĞǆŝƚǇ͕  ĂĐĐƵƌĂĐǇ͕  ĨůƵĞŶĐǇ ĂŶĚ ůĞǆŝƐ ŝŶ ƚĂƐŬ-
ďĂƐĞĚ ƉĞƌĨŽƌŵĂŶĐĞ͗ Ă ŵĞƚĂ-ĂŶĂůǇƐŝƐ ŽĨ ƚŚĞ EĂůŝŶŐ ƌĞƐĞĂƌĐŚ͘ IŶ VĂŶ DĂĞůĞ͕ “͕͘ 
HŽƵƐĞŶ͕ A͕͘ KƵŝŬĞŶ͕ F͘ ͕ PŝĞƌƌĂƌĚ͕ M͕͘ ĂŶĚ VĞĚĚĞƌ͕  I͘ ;ĞĚƐ͘Ϳ͘CŽŵƉůĞǆŝƚǇ͕ AĐĐƵƌĂĐǇ͕ 
ĂŶĚ FůƵĞŶĐǇ ŝŶ SĞĐŽŶĚ LĂŶŐƵĂŐĞ UƐĞ͕ LĞĂƌŶŝŶŐ͕ ĂŶĚ TĞĂĐŚŝŶŐ͘ BƌƵƐƐĞůƐ͗ 
UŶŝǀĞƌƐŝƚǇ ŽĨ BƌƵƐƐĞůƐ PƌĞƐƐ͘ 

“ŬĞŚĂŶ͕ PĞƚĞƌ Θ “ĂďƌŝŶĂ “ŚƵŵ͘ ϮϬϭϰ͘ “ƚƌƵĐƚƵƌĞ ĂŶĚ ƉƌŽĐĞƐƐŝŶŐ ĐŽŶĚŝƚŝŽŶ ŝŶ ǀŝĚĞŽ-ďĂƐĞĚ 
ŶĂƌƌĂƚŝǀĞ ƌĞƚĞůůŝŶŐ͘ IŶ PĞƚĞƌ “ŬĞŚĂŶ͕;ĞĚ͘Ϳ͘ ϭϴϳ-ϮϭϬ͘ PƌŽĐĞƐƐŝŶŐ PĞƌƐƉĞĐƚŝǀĞƐ ŽŶ 
TĂƐŬ PĞƌĨŽƌŵĂŶĐĞ͕ AŵƐƚĞƌĚĂŵ͗ JŽŚŶ BĞŶũĂŵŝŶƐ͘ 
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TĂǀĂŬŽůŝ͕ PĂƌǀĂŶĞŚ͘ Θ PĞƚĞƌ “ŬĞŚĂŶ͕ P͘  ϮϬϬϱ͘ PůĂŶŶŝŶŐ͕ ƚĂƐŬ ƐƚƌƵĐƚƵƌĞ͕ ĂŶĚ ƉĞƌĨŽƌŵĂŶĐĞ 
ƚĞƐƚŝŶŐ͘ IŶ ‘ŽĚ EůůŝƐ ‘͘ ;ĞĚ͘Ϳ PůĂŶŶŝŶŐ ĂŶĚ TĂƐŬ PĞƌĨŽƌŵĂŶĐĞ ŝŶ Ă SĞĐŽŶĚ LĂŶŐƵĂŐĞ͘ 
Ϯϯϵ-Ϯϳϯ͘ AŵƐƚĞƌĚĂŵ͗ JŽŚŶ BĞŶũĂŵŝŶƐ͘ 

WĂŶŐ͕ )͘ Θ PĞƚĞƌ “ŬĞŚĂŶ͘ ;ŝŶ ƉƌĞƉĂƌĂƚŝŽŶͿ͘ TŚĞ ĞĨĨĞĐƚƐ ŽĨ ƚŝŵĞ ƉƌĞƐƐƵƌĞ ĂŶĚ LϮ 
ƉƌŽĨŝĐŝĞŶĐǇ ůĞǀĞů ŽŶ ƐƉĞĂŬŝŶŐ ƉĞƌĨŽƌŵĂŶĐĞ͘ 
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Predicting pauses in L1 and L2 speech: the effects of utterance 

boundaries and word frequency 
 

NIVJA H DE JONG 
 
 
 
Abstract 

 

This paper compares the distribution of silent and filled pauses in first (L1) and second 

language (L2) speech. The occurrence of pauses of 52 L2 and 18 L1 Dutch speakers was 

evaluated with respect to utterance boundaries and word frequency. We found that L2 

speakers paused more often than L1 speakers within utterances; but not between 

utterances. Similarly, only within utterances, L2 pauses were longer than L1 pauses. 

Regarding word frequency, both L1 and L2 speakers are more likely to pause before 

lower frequency words as compared to higher frequency words. These findings imply 

that Lϭ ĂŶĚ LϮ ƐƉĞĂŬĞƌƐ͛ ƉƌŽĚƵĐƚŝŽŶ ƉƌŽĐĞƐƐĞƐ ŵĂǇ ďĞ ƐŝŵŝůĂƌ ŝŶ ƚŚĂƚ ;ϭͿ ƉĂƵƐĞƐ Ăƚ 
utterance boundaries are used for conceptual planning mostly and (2) lexical retrieval 

difficulties are comparable for L1 and L2 speakers. These findings furthermore imply that 

when using fluency for L2 testing, pause locations must be taken into account. 

 

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

1. Introduction 

 
Being fluent in an L2 is defined as being able to smoothly and effortlessly translate 
intended messages to speech (e.g., Schmidt 1992) and, hence, fluent speech is defined 
as speech without (unnatural) hesitations. Fluency, together with complexity (with 
respect to syntax and lexis) and accuracy in L2 speech (with respect to morpho-syntax, 
lexis, and pronunciation), is one of the three perceptual dimensions of speech that 
ĚĞǀĞůŽƉ ĂƐ LϮ ůĞĂƌŶĞƌƐ͛ ƉƌŽĨŝĐŝĞŶĐǇ ƉƌŽŐƌĞƐƐĞƐ ;HŽƵƐĞŶ ĂŶĚ KƵŝŬĞŶ ϮϬϬϵͿ͘ Iƚ ŝƐ ƚŚĞƌĞĨŽƌĞ 
no wonder that fluency in speech is used as a diagnostic in second language (L2) 
assessment. Indeed, human judgements on overall L2 proficiency are related to aspects 
of fluency (e.g., Iwashita et al. 2008). Additionally, for most speakers, their L2 speech is 
less fluent than their L1 speech and L2 speakers progress in certain aspects of fluency 
over time (Derwing et al. 2009; Towell et al. 1996). Aspects of fluency are indicative of 
proficiency and can be discriminatory between L1 and L2 speech. So could one simply 
count the number of disfluencies such as silent and filled pauses to distinguish between 
L1 and L2 speech or to measure a fluency aspect of L2 proficiency? The answer is no, 
because between L1 speakers there are also differences in levels of fluency (Bortfeld et 
al. 2001) and between L2 speakers matched on overall L2 proficiency, large differences 
with respect to measures of fluency likewise exist. 
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Davies (2003) suggested that it might not be the amount of disfluencies, but 
rather their distribution, that will be indicative of L2 proficiency. Davies (2003) refers to 
Pawley and Syder (1983), who suggest that ŶĂƚŝǀĞ ƐƉĞĂŬĞƌƐ ƉƌŽĚƵĐĞ ƐƉĞĞĐŚ ͞ŽŶĞ ĐůĂƵƐĞ 
Ăƚ Ă ƚŝŵĞ͘͟ BĞĐĂƵƐĞ ŶĂƚŝǀĞ ƐƉĞĂŬĞƌƐ ĐĂŶ Ɖroduce multi-word chunks, they direct 
attention to planning the upcoming message, without having to pay attention to the 
linguistic formulation of the current message. This will result in pauses that occur at 
clause boundaries mostly. L2 speakers, however, may not (yet) have a large repository 
of pre-fabricated chunks and therefore pauses may also occur clause-medially.  

TŽ ŝŶǀĞƐƚŝŐĂƚĞ ŚŽǁ LϮ ƐƉĞĂŬĞƌƐ͛ ƉĂƵƐĞ ĚŝƐƚƌŝďƵƚŝŽŶ ŝƐ ĚŝĨĨĞƌĞŶƚ ĨƌŽŵ Lϭ ƐƉĞĂŬĞƌƐ͛ 
pause distribution, one first needs to consider the distribution of pauses for L1 speakers. 
The current study will investigate two aspects that have been shown to influence pause 
occurrence in L1 speech, and extend it to L2 speech: (1) pause occurrence between and 
within utterances, and (2) pause occurrence before low and high frequency words. In L1 
speech, pauses have been found to be more likely to occur before (major) constituents, 
at syntactic boundaries (Swerts 1998), presumably reflecting pauses in which speakers 
plan what to say. Within clauses, pauses are more likely to occur before open-class 
words (Maclay and Osgood 1959), that are low in predictability (Goldman-Eisler 1958) 
and (therefore) pauses are more likely to occur before low-frequency words (Hartsuiker 
and Notebaert 2010; Kircher et al. 2004). 

Previous research (e.g., Riazantseva 2001; Skehan and Foster 2007) has already 
investigated the potential difference between L1 and L2 pause distribution between 
versus witŚŝŶ A“U͛Ɛ ;AŶĂůǇƐŝƐ ŽĨ “ƉĞĞĐŚ UŶŝƚƐ͕ FŽƐter et al. 2000) and (major) 
constituents, and investigated how L2 proficiency moderates pause distributions. As 
such, this study will partly be a replication study. However, as argued below, the present 
study adopts better-ƐƵŝƚĞĚ ĂŶĂůǇƐĞƐ ƚŽ ŝŶǀĞƐƚŝŐĂƚĞ ƚŚĞƐĞ ƋƵĞƐƚŝŽŶƐ͘ TŚĞ ĨĂĐƚŽƌ ͞ǁŽƌĚ 
ĨƌĞƋƵĞŶĐǇ͟ ŚĂƐ ;ƚŽ ŵǇ ŬŶŽǁůĞĚŐĞͿ ŶŽƚ ďĞĞŶ ŝŶǀĞƐƚŝŐĂƚĞĚ ŝŶ LϮ ƐƉĞĞĐŚ ďĞĨŽƌĞ͘ 

Additionally, the current study will investigate potential differences in pause 
durations between L1 and L2 speech, taking pause placement into account. Riazantseva 
(2001) also investigated differences in pause duration between L1 and L2 speech and 
between speakers with different levels of proficiency. She found that higher proficient 
speakers paused, on average, longer than lower proficient speakers. Other studies, 
however, have suggested that pause duration is not related to proficiency (De Jong et al. 
2013; De Jong et al. 2015; Towell et al. 1996). However, with the exception of De Jong et 
al. (2015), these studies did not take pause placement into account. The current study 
will therefore test whether pause duration is dependent on pause placement (between 
ǀĞƌƐƵƐ ǁŝƚŚŝŶ A“U͛ƐͿ ĨŽƌ Lϭ ĂŶĚ LϮ ƐƉĞĂŬĞƌƐ͘ 
 
1.1. Previous studies investigating the distribution of pauses 

From previous research one can conclude that indeed, L2 speakers pause more often 
ǁŝƚŚŝŶ A“U͛Ɛ ;“ŬĞŚĂŶ ĂŶĚ FŽƐƚĞƌ ϮϬϬϳͿ͕ ĐůĂƵƐĞƐ ;TĂǀĂŬŽůŝ ϮϬϭϭͿ Žƌ ĐŽŶƐƚŝƚƵĞŶƚƐ 
(Riazantseva 2001) than L1 speakers do. However, the measures and analyses that were 
used in these studies make firm conclusions difficult. Riazantseva (2001) used 
percentage of pauses within constituents and compared this measure for the same 
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speakers in their L1 (Russian) and L2 (English). It is likely, however, that the speakers 
produced more complex and longer constituents in their L1 compared to their L2. If this 
is indeed the case, there were more opportunities to pause in the longer constituents 
(L1) than in the shorter constituents (L2). The found difference in percentage of pauses 
within constituents between L1 and L2 might therefore have been underestimated. 
Rianzantseva (2001) did not find a difference between the two L2 proficiency levels in 
her sample (higher and intermediate). Because it may very well have been the case that 
the higher proficient L2 speakers produced longer constituents, comparing the 
percentage of pauses within constituents between these groups may not have been 
valid. 

The studies by Tavakoli (2011) and Skehan and Foster (2007) have the same 
issue with the measures used to compare the distribution of pauses between L1 and L2 
speakers. Skehan and Foster (2007) report a ratio ŽĨ ŶƵŵďĞƌ ŽĨ ƉĂƵƐĞƐ ǁŝƚŚŝŶ A“U͛Ɛ ƚŽ 
ŶƵŵďĞƌ ŽĨ ƉĂƵƐĞƐ ďĞƚǁĞĞŶ A“U͛Ɛ͘ AŐĂŝŶ͕ ǁŚĞŶ ůŽŶŐĞƌ A“U͛Ɛ ĂƌĞ ƉƌŽĚƵĐĞĚ͕ ƚŚĞƌĞ ĂƌĞ 
more opportunities to pausĞ ǁŝƚŚŝŶ ƚŚĞŵ ƚŚĂŶ ǁŚĞŶ ůĞĂƌŶĞƌƐ ƉƌŽĚƵĐĞ ŽŶůǇ ƐŚŽƌƚ A“U͛Ɛ͘ 
IŶ ĂĚĚŝƚŝŽŶ͕ ƚŚĞǇ ƌĞƉŽƌƚ ƚŚĞ ŵĞĂŶ ŶƵŵďĞƌ ŽĨ ƉĂƵƐĞƐ ĞŝƚŚĞƌ ǁŝƚŚŝŶ Žƌ ďĞƚǁĞĞŶ A“U͛Ɛ ĨŽƌ 
the speaking performances. From these measures, it is found that L1 speakers pause 
more at the boundaries than L2 speakers do. However, if L1 speakers in total produce 
ŵŽƌĞ ƐƉĞĞĐŚ ĂŶĚ ŵŽƌĞ A“U͛Ɛ͕ ĐŽŵƉĂƌŝŶŐ ƚŚĞ ŶƵŵďĞƌ ŽĨ ƉĂƵƐĞƐ ĨŽƌ Lϭ ĂŶĚ LϮ ƐƉĞĂŬĞƌƐ 
at this position is not a valid comparison.  

Finally, Tavakoli (2011) counted the mean number of pauses either within or 
between clauses produced by L1 speakers and compared these to the mean number of 
pauses for a group of L2 speakers. She also reported that L2 speakers pause more often 
within clauses than L1 speakers do. However, as explained before, when clauses are 
longer, which is likely the case for the L1 speakers, there is more opportunity to pause 
within them. In the current study, we will therefore employ logistic regression analyses, 
where each word boundary is considered as potential pause position. With such 
ĂŶĂůǇƐĞƐ͕ ůĞŶŐƚŚ ŽĨ A“U͛Ɛ Žƌ ŶƵŵďĞƌ ŽĨ A“U͛Ɛ ŝŶ ƚŚĞ ƐĂŵƉůĞ ĂƌĞ ŶŽ ůŽŶŐĞƌ ĐŽŶĨŽƵŶĚŝŶŐ 
factors. 
 
1.2. Research questions 

 
The previous discussion leads to the following four research questions: 
 
RQ1: Do L1 and L2 speakers differ in pause distribution with respect to within/between 
A“U͛Ɛ͍ 
RQ2: Do L1 and L2 speakers differ in pause distribution with respect to word frequency? 
‘Qϯ͗ WŚĂƚ ŝƐ ƚŚĞ ƌĞůĂƚŝŽŶ ďĞƚǁĞĞŶ ƉĂƵƐĞ ƉůĂĐĞŵĞŶƚ ;ďĞƚǁĞĞŶͬǁŝƚŚŝŶ A“U͛ƐͿ ĂŶĚ ƉĂƵƐĞ 
duration for L1 and L2 speakers? 
RQ4: Does L2 proficiency moderate the pause occurrence and pause duration patterns 
of L2 speakers? 
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2. Method 

 

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

 

Twenty-nine native speakers of English, 25 native speakers of Turkish, and 18 native 
speakers of Dutch were paid to take part in our experiment, with signed informed 
consent. This research was part of a larger project with, for some participants, more 
tasks than are reported on here (see De Jong et al. 2012, 2013, and 2015). Depending on 
how many tasks the participants completed, they were paid between 30 and 50 euros. 
The Turkish (8 male, 17 female; mean age =  32, range =  23ʹ48) and English participants 
in the current study (11 male, 18 female; mean age =  31, range =  23ʹ43) had come to 
the Netherlands between the ages of 18 and 40 (English range =  22ʹ40, Turkish range =  
18ʹ35). Most of these participants had lived in the Netherlands for fewer than 10 years 
(English mean =  4.5 years, range = 1 month to 21 years; Turkish mean =  7 years, range 
=  9 months to 20 years). All L2 participants were at an intermediate to advanced level 
of Dutch as an L2 and the majority was taking intermediate or advanced level Dutch 
courses to prepare for enrollment at the University of Amsterdam. Most of the 18 native 
speakers (7 male, 11 female); mean age = 26, range = 19 ʹ 45) were students at the 
same university. 
 

2.2. Materials: speaking tasks 

 

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

 

As a proxy for overall L2 proficiency, to be assessed separately from the speaking 
performances, we chose to use a productive vocabulary task. Vocabulary knowledge has 
been shown to be a good predictor of overall L2 proficiency (Beglar and Hunt 1999; 
Zareva et al. 2005). Moreover, the vocabulary test currently used has been shown to be 
a strong predictor of overall speaking proficiency. In De Jong et al. (2012), using 
structural equation modeling, the vocabulary knowledge score showed a strong relation 
to ratings of overall speaking proficiency (r = 0.79).  
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The paper-and-pencil task (with instructions in the L2, Dutch) elicited knowledge 
of 90 words, and of 26 multi-word units. The total score for each participant was 
calculated as the total number of correct responses. The scoring procedure was lenient 
towards spelling mistakes and errors in inflectional variants. This vocabulary test was 
piloted and improved before first used in De Jong et al. (2012). In their original sample 
ŽĨ ϭϴϭ LϮ ůĞĂƌŶĞƌƐ ŽĨ DƵƚĐŚ͕ CƌŽŶďĂĐŚ͛Ɛ ĂůƉŚĂ ĨŽƌ ƚŚŝƐ ƚĞƐƚ ǁĂƐ ŚŝŐŚ ;ɲ с Ϭ͘ϵϴͿ͕ ŝŶĚŝĐĂƚŝŶŐ 
good reliability. 
 
2.4. Procedure 

 

Participants completed the eight tasks in an office with a native Dutch-speaking 
experimenter present. The tasks were presented on a computer screen and the 
ƉĂƌƚŝĐŝƉĂŶƚƐ͛ ƐƉĞĞĐŚ ǁĂƐ ƌĞĐŽƌĚĞĚ͘ PĂƌƚŝĐŝƉĂŶƚƐ ŶĂǀŝŐĂƚĞĚ ƚŚĞ ĞǆƉĞƌŝŵĞŶƚ ĂŶĚ 
instructions themselves. Each task consisted of screens containing information about 
the task in Dutch, including pictures. For each task, participants had 30 seconds of 
preparation time and 120 seconds of speaking time, which was shown by a status bar at 
ƚŚĞ ďŽƚƚŽŵ ŽĨ ƚŚĞ ƐĐƌĞĞŶ͘ PĂƌƚŝĐŝƉĂŶƚƐ ĐŽƵůĚ ƉƌĞƐƐ Ă ͞ĨŝŶŝƐŚĞĚ͟ ďƵƚƚŽŶ ŝĨ ƚŚĞǇ ĨŝŶŝƐŚĞĚ 
the task before the 120 seconds had gone by.  

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

 

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

The transcriptions were also split up into so-called analysis of speech units (ASU). 
Foster et al. (2000) have shown that using the ASU is the optimal way of dividing 
transcribed data into analyzable units. As defined by Foster et al. (2000: 365), an ASU is 
͞Ă ƐŝŶŐůĞ ƐƉĞĂŬĞƌ͛Ɛ ƵƚƚĞƌĂŶĐĞ ĐŽŶƐŝƐƚŝŶŐ ŽĨ ĂŶ ŝŶĚĞƉĞŶĚĞŶƚ ĐůĂƵƐĞ͕ Žƌ Ă ƐƵďĐůĂƵƐĂů ƵŶŝƚ͕ 
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ƚŽŐĞƚŚĞƌ ǁŝƚŚ ĂŶǇ ƐƵďŽƌĚŝŶĂƚĞ ĐůĂƵƐĞ;ƐͿ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ĞŝƚŚĞƌ͘͟ IŶ ƚŚĞ ĐƵƌƌĞŶƚ ĂŶĂůǇƐĞƐ͕ 
we will use such ASU͛Ɛ ;ƚŚĞ ĂĐƚƵĂů ƐƉĞĞĐŚ ƵŶŝƚƐͿ ƚŽ ŵĂƌŬ ŵĂũŽƌ ďŽƵŶĚĂƌŝĞƐ ŝŶ ƐƉĞĞĐŚ͘ 
Silent pauses were categorized as being either between or within ASU. Furthermore, the 
ƚƌĂŶƐĐƌŝƉƚƐ ǁĞƌĞ ĂŶŶŽƚĂƚĞĚ ǁŝƚŚ ŶŽŶůĞǆŝĐĂů ĨŝůůĞĚ ƉĂƵƐĞƐ ;ƐƵĐŚ ĂƐ ͞ƵŚ͕͟ ͞ƵŚŵ͕͟ ͞Ğƌ͕͟ 
͞ŵŵ͟Ϳ͘ Finally, for nouns, CELEX word frequency was added (Baayen et al. 1995). 
 
3. Results 

 
In total, from 70 participants, 84599 words were transcribed, 1209 on average per 
participant (SD 369) with a range from 380 to 2013. Below, we report on a number of 
analyses. We ran generalized linear mixed effect models as implemented in the lme4 
library (Bates et al. 2010) in R to predict either silent or filled pause occurrence 
separately. With such analyses, we were able to consider each word transition as a data 
point while accounting for variance between speakers and variance between words. 
Taking this variance into account is important, as for both speakers and words we have 
repeated measures. Each word transition can be considered a data point because 
between two words either a pause occurred, or did not occur. For both silent and filled 
pauses, we first ran models to test for differences with respect to ASU-position 
;ďĞƚǁĞĞŶ Žƌ ǁŝƚŚŝŶ A“UͿ͘ TĂŬŝŶŐ ŽŶůǇ ƚŚĞ ƚƌĂŶƐŝƚŝŽŶƐ ǁŝƚŚŝŶ A“U͛Ɛ ŝŶƚŽ ĂĐĐŽƵŶƚ͕ ĨŽƌ Ăůů 
transitions to nouns, a potential effect of Word Frequency was tested. To test 
interactions with Proficiency (measured with Vocabulary knowledge) and 
MotherTongue (English/Turkish), analyses were run on the subset of L2 speakers. 
 Finally, we ran linear mixed models to predict silent pause duration. Again, we 
ran models investigating the relation between pause placement and pause duration 
with all participants to test interactions with L1/L2 and separate models on the subset 
of L2 speakers, to test interactions with Proficiency and MotherTongue. No analyses to 
test for the effect of word frequency on pause duration for the subset of nouns was 
viable, as this restriction led to a too small dataset. 
 
3.1. PƌĞĚŝĐƚŝŶŐ ƉĂƵƐĞ ŽĐĐƵƌƌĞŶĐĞ͗ ďĞƚǁĞĞŶ Žƌ ǁŝƚŚŝŶ ASU͛Ɛ 

 

Table 1 shows the counts ŽĨ ƐŝůĞŶƚ ĂŶĚ ĨŝůůĞĚ ƉĂƵƐĞƐ ĞŝƚŚĞƌ ďĞƚǁĞĞŶ Žƌ ǁŝƚŚŝŶ A“U͛Ɛ ĨŽƌ 
ďŽƚŚ Lϭ ĂŶĚ LϮ ƐƉĞĞĐŚ͘ TŚĞ ƉĞƌĐĞŶƚĂŐĞƐ ĂƌĞ ďĂƐĞĚ ŽŶ ƚŚĞ ƚŽƚĂů ŶƵŵďĞƌ ŽĨ A“U͛Ɛ ĨŽƌ Lϭ 
and L2 speakers (1797 and 5115, respectively) and on the total number of words (minus 
all the initial words ŽĨ A“U͛ƐͿ ƉƌŽĚƵĐĞĚ ĨŽƌ Lϭ ĂŶĚ LϮ ƐƉĞĂŬĞƌƐ ;ϮϬϲϲϬ ĂŶĚ ϱϬϭϭϱ͕ 
respectively). From these numbers, we can already see that L1 speakers, on average, 
ŚĂĚ ůŽŶŐĞƌ A“U͛Ɛ ƚŚĂŶ LϮ ƐƉĞĂŬĞƌƐ ;ϭϯ͘ϱ ĂŶĚ ϭϭ͘ϴ ǁŽƌĚƐ ƉĞƌ A“U͕ ƌĞƐƉĞĐƚŝǀĞůǇ͖ ʖ2 (1) = 
26.12, p < 0.001). 
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Table 1. Number of silent and filled pauses (percentages*) for L1 and L2 speakers. 

 

 Nr of silent pauses 
(% of total) 

Nr of filled pauses 
(% of total) 

 L1 L2 L1 L2 

Between 
ASU 

1320 
(73.5%) 

3805 
(74.4%) 

175  
(9.7%) 

533 
(10.4%) 

Within ASU 1599 
(7.7%) 

7572 
(15.1%) 

684  
(3.3%) 

4257 
(8.5%) 

Ύ PĞƌĐĞŶƚĂŐĞƐ ďĂƐĞĚ ŽŶ ƚŽƚĂů ŶƵŵďĞƌ ŽĨ A“U͛Ɛ ĨŽƌ Lϭ ĂŶĚ LϮ ;ϭϳϵϳ ĂŶĚ ϱϭϭϱͿ ĂŶĚ ƚŽƚĂů 
within ASU-words for L1 and L2 (20660 and 50115). 
 
 
To test for differences between L1 and L2 speech with respect to pause occurrence, we 
first ran generalized linear mixed models predicting silent pause occurrence for each 
word with participant (N = 70) and word (N = 4110) as crossed random effects, using the 
Laplace approximation. Both random effects were highly significant, as shown by 
likelihood ratio tests (Pinheiro and Bates 2000). We then proceeded with adding fixed 
effects; again using likelihood ratio tests to test whether adding these fixed effects 
significantly improved the model. We added Task (tasks 1 ʹ 8), Position (within or 
between ASU), and NativeSpeaker (L1 or L2) as fixed effects. Task as effect was not to 
answer a research question, but was added to get more precise estimations of the 
remaining effects (the effects of the tasks are therefore mentioned in the tables 
presenting the models, but will not be commented on). Finally, to test whether a 
possible effect for Position was similar across L1 and L2 speakers, we added the 
interaction between Position and NativeSpeaker. The first three columns of Table 2 
show the resulting model. This model took L2 speaker in task 1 with position between 
A“U͛Ɛ ĂƐ ŝƚƐ ŝŶƚĞƌĐĞƉƚ͕ ĂŶĚ Ăůů ĞĨĨĞĐƚƐ ƐŚŽƵůĚ ďĞ ŝŶƚĞƌƉƌĞƚĞĚ ƌĞůĂƚŝǀĞ ƚŽ ƚŚŝƐ ŝŶƚĞƌĐĞƉƚ͘ 
Between ASU, there was no effect for NativeSpeaker. There was an effect of Position: 
for each word transition, there were lower probabilities of pauses to occur when the 
ǁŽƌĚ ǁŽƵůĚ ďĞ ǁŝƚŚŝŶ A“U͛Ɛ ĂƐ ĐŽŵƉĂƌĞĚ ƚŽ ďĞƚǁĞĞŶ A“U͛Ɛ͘ CƌƵĐŝĂůůǇ͕ ƚŚĞƌĞ ǁĂƐ ĂůƐŽ Ă 
significant interaction between NativeSpeaker and Position showing that the effect of 
PŽƐŝƚŝŽŶ ;ĨĞǁĞƌ ƉĂƵƐĞƐ ǁŝƚŚŝŶ ƚŚĂŶ ďĞƚǁĞĞŶ A“U͛ƐͿ ŝƐ ƐƚƌŽŶŐĞƌ ĨŽƌ Lϭ ƐƉĞĞĐŚ ƚŚĂŶ ĨŽƌ LϮ 
speech. 
 For filled pauses, we ran the same model, but now predicting filled pause 
occurrence. The results of this model are shown in the last three columns of Table 2. 
The results were very similar to the model for silent pauses: no significant effect for 
NĂƚŝǀĞ“ƉĞĂŬĞƌ ďĞƚǁĞĞŶ A“U͛Ɛ͕ Ă ƐŝŐŶŝĨŝĐĂŶƚ ĞĨĨĞĐƚ ŽĨ PŽƐŝƚŝŽŶ ;ůŽǁĞƌ ĐŚĂŶĐĞ ŽĨ ƉĂƵƐĞƐ 
within ASU͛ƐͿ͕ ĂŶĚ Ă ƐŝŐŶŝĨŝĐĂŶƚ ŝŶƚĞƌĂĐƚŝŽŶ͗ ƚŚĞ ĞĨĨĞĐƚ ŽĨ PŽƐŝƚŝŽŶ ǁĂƐ ĂŐĂŝŶ ƐƚƌŽŶŐĞƌ ĨŽƌ 
L1 speech as compared to L2 speech. 
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Table  2. Results of generalized linear mixed models predicting silent pause occurrence 

and filled pause occurrence for L1 and L2 speakerƐ͛ ǁŽƌĚ ƚƌĂŶƐŝƚŝŽŶƐ͘ 
 

 Predicting silent pause 
occurrence 

Predicting filled pause 
occurrence 

 Estimates 
(SE) 

z-
values 

p-
values 

Estimates 
(SE) 

z-
values 

p-
values 

Fixed effects       
(Intercept) 0.742 

(0.086) 
8.63 <0.001 -1.960 

(0.131) 
-14.95 <0.001 

Nativespeaker -0.098 
(0.144) 

-0.68 0.495 -0.011 
(0.234) 

-0.05 0.961     

ASUwithin -2.659 
(0.042) 

-63.27 <0.001 -0.674 
(0.059) 

-11.52 <0.001 

Nativespeaker 
with ASUwithin 

-0.719 
(0.074) 

-9.75 <0.001 -0.856 
(0.106) 

-8.09 <0.001 

Task2 0.153 
(0.053) 

2.89 0.004 0.028 
(0.069) 

0.41 0.683 

Task3 -0.094 
(0.047) 

-1.99 0.047 -0.312 
(0.065) 

-4.83 <0.001 

Task4 0.027 
(0.049) 

0.55 0.581 -0.042 
(0.064) 

-0.65 0.516 

Task5 0.187 
(0.048) 

3.88 <0.001 -0.044 
(0.064) 

-0.68 0.498 

Task6 0.165 
(0.046) 

3.56 <0.001 0.248 
(0.059) 

4.22 <0.001 

Task7 -0.136 
(0.047) 

-2.91 <0.001 -0.153 
(0.062) 

-2.49 0.013 

Task8 -0.015 
(0.045) 

-0.33 0.745 -0.039 
(0.060) 

-0.65 0.516 

       
Random effects       

Words 0.511   0.410   
Speakers 0.217   0.603   

 
 
 
We then tested, for the subset L2 speakers, whether there was an effect of Proficiency 
(estimated by the vocabulary size measure) and MotherTongue (Turkish or English). This 
model predicted silent pause occurrence for each word with L2 participant (N = 52) and 
word (N = 3350) as crossed random effects, using the Laplace approximation. The first 
ƚŚƌĞĞ ĐŽůƵŵŶƐ ŽĨ TĂďůĞ ϯ ƐŚŽǁ ƚŚĞ ƌĞƐƵůƚ ŽĨ ƚŚŝƐ ŵŽĚĞů͕ ǁŚŝĐŚ ƚŽŽŬ EŶŐůŝƐŚ ƐƉĞĂŬĞƌƐ͛ 
ƉĂƵƐŝŶŐ ďĞŚĂǀŝŽƌ ďĞƚǁĞĞŶ A“U͛Ɛ ŝŶ ƚĂƐŬ ϭ ĂƐ ŝŶƚĞƌĐĞƉƚ͘ ‘ĞůĂƚŝǀĞ ƚŽ ƚŚŝƐ ŝŶƚĞƌĐĞƉt, there 
was no overall effect of MotherTongue. There was an effect of Proficiency (higher 
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PƌŽĨŝĐŝĞŶĐǇ ƌĞƐƵůƚĞĚ ŝŶ Ă ůŽǁĞƌ ƉƌŽďĂďŝůŝƚǇ ŽĨ ƉĂƵƐŝŶŐ ďĞƚǁĞĞŶ A“U͛ƐͿ ĂŶĚ ĂŶ ĞĨĨĞĐƚ ŽĨ 
PŽƐŝƚŝŽŶ ;ǁŝƚŚŝŶ A“U͛Ɛ ƚŚĞƌĞ ǁĂƐ Ă ůŽǁĞƌ ƉƌŽďĂďŝůŝƚǇ ŽĨ Ă ƐŝůĞŶƚ ƉĂƵƐĞ ƚŚĂŶ ďĞtween 
A“U͛ƐͿ͘ TŚĞ ŝŶƚĞƌĂĐƚŝŽŶ ďĞƚǁĞĞŶ PƌŽĨŝĐŝĞŶĐǇ ĂŶĚ PŽƐŝƚŝŽŶ ǁĂƐ ĂůƐŽ ƐŝŐŶŝĨŝĐĂŶƚ͗ ĨŽƌ 
participants with a higher Proficiency, there was a stronger effect of Position (higher 
ƉƌŽďĂďŝůŝƚǇ ŽĨ ƉĂƵƐŝŶŐ ǁŝƚŚŝŶ A“U͛Ɛ ĂƐ ĐŽŵƉĂƌĞĚ ƚŽ ďĞƚǁĞĞŶ A“U͛ƐͿ͘ TŚĞƌĞ ǁĂƐ ŶŽ 
interaction between MotherTongue and Proficiency, indicating that Turkish and English 
native speakers do not show differential pause probabilities in their L2 (Dutch). 

For filled pauses, we tested the same model, but now had filled pause 
occurrence as the dependent variable. This model is shown in the last three columns of 
Table 3. Similar to the model for silent pauses, there was no significant effect for 
Mothertongue. The significant interaction between Mothertongue and Position showed, 
however, that witŚŝŶ A“U͛Ɛ͕ ƚŚĞ TƵƌŬŝƐŚ ƐƉĞĂŬĞƌƐ ƵƐĞĚ ŵŽƌĞ ĨŝůůĞĚ ƉĂƵƐĞƐ ƚŚĂŶ ƚŚĞ 
English speakers. There was again an effect of Proficiency: higher proficiency was 
associated with fewer filled pauses. Because there was no interaction between Position 
and Proficiency, we can conclude that this effect of Proficiency was similar between and 
ǁŝƚŚŝŶ A“U͛Ɛ͘  
 
Table 3. Results of generalized linear mixed models predicting silent pause occurrence 

ĂŶĚ ĨŝůůĞĚ ƉĂƵƐĞ ŽĐĐƵƌƌĞŶĐĞ ĨŽƌ LϮ ƐƉĞĂŬĞƌƐ͛ ǁŽƌĚ ƚƌĂŶƐŝƚŝŽŶƐ͘ 
 

 Predicting silent pause 
occurrence 

Predicting filled pause 
occurrence 

 Estimates 
(SE) 

z-
values 

p-
values 

Estimates 
(SE) 

z-
values 

p-
values 

Fixed effects       
(Intercept) 0.645 

(0.102) 
6.34 <0.001 -2.174 

(0.178) 
-12.23 <0.001 

Proficiency -0.139 
(0.063) 

-2.21 0.027  -0.239 
(0.115) 

-2.08 0.037 

L1Turkish  0.182 
(0.128) 

1.42 0.157 0.280 
(0.238) 

1.18 0.238     

ASUwithin -2.632 
(0.055) 

-47.91 <0.001 -0.813 
(0.081) 

-10.04 <0.001 

Proficiency with 
ASUwithin 

-0.164 
(0.037) 

-4.44 <0.001 0.026 
(0.048) 

0.54 0.590 

L1Turkish with 
ASUwithin  

-0.126 
(0.074) 

-1.71 0.087 0.303 
(0.103) 

2.95 0.003 

Task2 0.157 
(0.059) 

2.66 0.008  0.007 
(0.076) 

0.10 0.923 

Task3 -0.043 
(0.053) 

-0.80 0.422  -0.292 
(0.070) 

-4.15 <0.001 

Task4 0.070 
(0.054) 

1.28 0.199 -0.036 
(0.070) 

-0.52 0.606  

Task5 0.243 4.53 <0.001 -0.017 -0.25 0.804 
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(0.054) (0.070) 
Task6 0.201 

(0.053) 
3.82 <0.001 0.227 

(0.066) 
3.47 <0.001 

Task7 -0.131 
(0.053) 

-2.48 0.013  -0.079 
(0.067) 

-1.18 0.240 

Task8 -0.050 
(0.052) 

-0.98 0.329  0.003 
(0.065) 

0.04 0.968 

       
Random effects       
Words 0.518   0.433   
Speakers 0.153   0.602   

 
 
3.2. Predicting pauses: word frequency 
 

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

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

ĂŶĚ ĨŝůůĞĚ ƉĂƵƐĞ ŽĐĐƵƌƌĞŶĐĞ ĨŽƌ Lϭ ĂŶĚ LϮ ƐƉĞĂŬĞƌƐ͛ ƚƌĂŶƐŝƚŝŽŶƐ ƚŽ ŶŽƵŶƐ͘ 
 

 Predicting silent pause 
occurrence 

Predicting filled pause 
occurrence 

 Estimates 
(SE) 

z-
values 

p-
values 

Estimates 
(SE) 

z-
values 

p-
values 
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Fixed effects       
(Intercept)  -2.271 

(0.146)  
-15.51 <0.001 -2.845 

(0.175) 
-16.22 <0.001 

Nativespeaker  -1.064 
(0.187)  

-5.69 <0.001 -0.856 
(0.248) 

-3.45 0.001 

Noun frequency  -0.289 
(0.053)  

-5.41 <0.001 -0.361 
(0.054) 

-6.65 <0.001 

Nativespeaker with 
Noun frequency 

-0.157 
(0.083)  

-1.88 0.060 0.157 
(0.095) 

1.64 0.101 

Task2 -0.400 
(0.194) 

-2.07 0.039 -0.673 
(0.208) 

-3.24 0.001 

Task3 -0.566 
(0.183) 

-3.10 0.002 -0.442 
(0.198) 

-2.24 0.025 

Task4 -0.243 
(0.174) 

-1.40 0.162 -0.105 
(0.187) 

-0.56 0.572 

Task5 -0.088 
(0.195) 

-0.45 0.652 0.044 
(0.209) 

0.21 0.832 

Task6 0.280 
(0.153) 

1.83 0.067 0.302 
(0.164) 

1.84 0.067 

Task7 -0.219 
(0.159) 

-1.37 0.170 -0.415 
(0.176) 

-2.36 0.018 

Task8 -0.148 
(0.160) 

-0.93 0.354 -0.053 
(0.177) 

-0.30 0.763 

       
Random effects       

Words 0.605   0.525   
Speakers 0.326   0.631   

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

ĂŶĚ ĨŝůůĞĚ ƉĂƵƐĞ ŽĐĐƵƌƌĞŶĐĞ ĨŽƌ LϮ ƐƉĞĂŬĞƌƐ͛ ƚƌĂŶƐŝƚŝŽŶƐ ƚŽ ŶŽƵŶƐ͘ 
 

 Predicting silent pause 
occurrence 

Predicting filled pause 
occurrence 

 Estimates 
(SE) 

z-
values 

p-
values 

Estimates 
(SE) 

z-
values 

p-
values 

Fixed effects       
(Intercept) -2.473 

(0.163) 
-15.18 <0.001 -3.225 

(0.218) 
-14.76 <0.001 

Proficiency -0.246 
(0.071) 

-3.45 0.001 -0.193 
(0.113) 

-1.70 0.088 

L1Turkish 0.386 
(0.145) 

2.64 0.008 0.591 
(0.236) 

2.50 0.012 

Noun frequency -0.262 
(0.064) 

-4.09 <0.001 -0.348 
(0.067) 

-5.17 <0.001 

Proficiency with Noun 
frequency 

0.033 
(0.033) 

0.99 0.320     -0.032 
(0.035) 

-0.89 0.373 

L1 Turkish with Noun 
frequency 

-0.058 
(0.068) 

-1.00 0.315 -0.005 
(0.077) 

-0.06 0.952 

Task2 -0.339 
(0.206) 

-1.65 0.099 -0.630 
(0.222) 

-2.84 0.005 

Task3 -0.562 
(0.194) 

-2.90 0.004 -0.406 
(0.211) 

-1.92 0.055 

Task4 -0.263 
(0.187) 

-1.41 0.160 -0.149 
(0.203) 

-0.73 0.463 

Task5 -0.054 
(0.208) 

-0.26 0.796 0.019 
(0.223) 

0.09 0.930 

Task6 0.265 
(0.167) 

1.59 0.112 0.352 
(0.179) 

1.96 0.049 

Task7 -0.211 
(0.172) 

-1.23 0.220 -0.307 
(0.188) 

-1.64 0.101 

Task8 -0.219 
(0.174) 

-1.26 0.207 -0.004 
(0.191) 

-0.02 0.982 

       
Random effects       

Words 0.607   0.490   
Speakers 0.203   0.590   

 

3.3. PƌĞĚŝĐƚŝŶŐ ƐŝůĞŶƚ ƉĂƵƐĞ ĚƵƌĂƚŝŽŶ͗ ďĞƚǁĞĞŶ Žƌ ǁŝƚŚŝŶ ASU͛Ɛ 
 
To further investigate differences in fluency between L1 and L2 speakers, we also 
analysed silent pause duration, taking into account pause location. Table 6 shows the 
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means and standard deviations of all silent pause durations (of all silent pauses >250ms 
and <3000ms) ďĞƚǁĞĞŶ ĂŶĚ ǁŝƚŚŝŶ A“U͛Ɛ ĨŽƌ Lϭ ĂŶĚ LϮ ƐƉĞĞĐŚ ƐĞƉĂƌĂƚĞůǇ͘ 
 
Table 6. Means and standard deviations of silent pauses for L1 and L2 speech in 

milliseconds. 

 

 Mean duration of silent 
pauses (SD) 

 L1 L2 

Between ASU (N = 4995) 729 (407) 794 (464) 

Within ASU (N = 9075) 565 (329) 687 (439) 

 
 
In the analyses predicting silent pause duration, we used linear mixed models. We had 
Participant and Word as crossed random effects, as in the analyses predicting pause 
occurrence. We first investigated whether (log) pause duration in our dataset was 
dependent on Position (within or between ASU) and NativeSpeaker. There were 14070 
silent pauses in the dataset. Both random effects Participant (N = 70) and Word (N = 
1484) were significant. In addition, the fixed effect Task proved to be a significant factor. 
Table 7 shows the results of this model. The number of degrees of freedom required for 
statistical significance testing of the t values was calculated as J ʹ m - 1 (Hox 2010), 
where J is the most conservative number of a random effect (70 speakers) and m is the 
total number of explanatory variables in the model (m = 13) resulting in 56 degrees of 
freedom. TŚĞ ŵŽĚĞů ƚŽŽŬ LϮ ƐƉĞĂŬĞƌ ǁŝƚŚ ƉŽƐŝƚŝŽŶ ďĞƚǁĞĞŶ A“U͛Ɛ ĂƐ ŝƚƐ ŝŶƚĞƌĐĞƉƚ͕ ĂŶĚ 
ƚŚĞ ĞĨĨĞĐƚƐ ƐŚŽƵůĚ ďĞ ŝŶƚĞƌƉƌĞƚĞĚ ƌĞůĂƚŝǀĞ ƚŽ ƚŚŝƐ ŝŶƚĞƌĐĞƉƚ͘ BĞƚǁĞĞŶ A“U͛Ɛ͕ ƚŚĞƌĞ ǁĂƐ ŶŽ 
effect for NativeSpeaker. There was an effect of Position: within ASU͛Ɛ ƉĂƵƐĞƐ ǁĞƌĞ 
ƐŚŽƌƚĞƌ ĂƐ ĐŽŵƉĂƌĞĚ ƚŽ ďĞƚǁĞĞŶ A“U͛Ɛ͘ CƌƵĐŝĂůůǇ͕ ƚŚĞƌĞ ǁĂƐ ĂůƐŽ Ă ƐŝŐŶŝĨŝĐĂŶƚ ŝŶƚĞƌĂĐƚŝŽŶ 
between NativeSpeaker and Position: the effect of Position (shorter pauses within than 
ďĞƚǁĞĞŶ A“U͛ƐͿ ƉƌŽǀĞĚ ƚŽ ďĞ ƐƚƌŽŶŐĞƌ ĨŽƌ Lϭ ƐƉĞĞĐŚ ƚŚĂŶ ĨŽƌ LϮ Ɛpeech.  
 
Table 7. Results of linear mixed model predicting (log) silent pause duration for L1 and L2 

speakers. 

 

 Predicting (log) silent pause 
duration 

 Estimates 
(SE) 

t-values p-
values 

Fixed effects    
(Intercept) 6.627 205.91 <0.001 
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(0.032) 
Nativespeaker -0.084 

(0.056) 
-1.50 0.139 

ASUwithin -0.181 
(0.012) 

-14.51 <0.001 

Nativespeaker 
with ASUwithin 

-0.071 
(0.023) 

-3.04 0.004 

Task2 -0.021 
(0.020) 

-1.06 0.294 

Task3 -0.036 
(0.019) 

-1.92 0.060 

Task4 -0.084 
(0.020) 

-4.28 <0.001 

Task5 -0.041 
(0.019) 

-2.17 0.034 

Task6 -0.055 
(0.018) 

-3.03 0.004 

Task7 -0.093 
(0.019) 

-4.91 <0.001 

Task8 -0.090 
(0.018) 

-5.04 <0.001 

    
Random effects    

Words 0.0058   
Speakers 
Residual 

0.0275 
0.2315 

  

 
 
We then tested, for the subset of L2 speakers, whether there was an effect of 
Proficiency and Mothertongue. This model predicted silent pause duration for each 
silent pause in this subset with participant (N = 52) and Word (N = 1332) as crossed 
random effects and with df = 36 (Hox 2010). Table 8 shows the result of this model, 
ǁŚŝĐŚ ŚĂĚ EŶŐůŝƐŚ ƐƉĞĂŬĞƌƐ ďĞƚǁĞĞŶ A“U͛Ɛ ĂƐ ŝŶƚĞƌĐĞƉƚ͘ ‘ĞůĂƚŝǀĞ ƚŽ ƚŚŝƐ ŝŶƚĞƌĐĞƉƚ͕ ƚŚĞƌĞ 
ǁĂƐ ŶŽ ĞĨĨĞĐƚ ŽĨ MŽƚŚĞƌƚŽŶŐƵĞ Žƌ PƌŽĨŝĐŝĞŶĐǇ͕ ǁŚŝĐŚ ŵĞĂŶƐ ƚŚĂƚ ďĞƚǁĞĞŶ A“U͛Ɛ͕ 
Turkish and English speakers had comparable pause durations, no matter what their 
PƌŽĨŝĐŝĞŶĐǇ ǁĂƐ͘ TŚĞ ŵĂŝŶ ĞĨĨĞĐƚ ĨŽƌ PŽƐŝƚŝŽŶ ƐŚŽǁƐ ƚŚĂƚ ƚŚĞ ƉĂƵƐĞƐ ǁŝƚŚŝŶ A“U͛Ɛ ǁĞƌĞ 
ƐŝŐŶŝĨŝĐĂŶƚůǇ ƐŚŽƌƚĞƌ ƚŚĂŶ ƉĂƵƐĞƐ ďĞƚǁĞĞŶ A“U͛Ɛ͘ AĚĚŝƚŝŽŶĂůůǇ͕ ƚŚĞƌĞ ǁĞƌĞ ƚǁŽ ƐŝŐŶŝĨŝĐĂŶƚ 
interactions. First of all, the effect of Position was modulated by Proficiency: the higher 
ƚŚĞ PƌŽĨŝĐŝĞŶĐǇ ŽĨ ƚŚĞ LϮ ƐƉĞĂŬĞƌƐ͕ ƚŚĞ ƐŚŽƌƚĞƌ ƚŚĞ ƉĂƵƐĞ ĚƵƌĂƚŝŽŶƐ ǁŝƚŚŝŶ A“U͛Ɛ ƚĞŶĚĞĚ 
ƚŽ ďĞ͘ “ĞĐŽŶĚůǇ͕ ŝƚ ƚƵƌŶĞĚ ŽƵƚ ƚŚĂƚ ǁŝƚŚŝŶ A“U͛Ɛ͕ ƚŚĞ TƵƌŬŝƐŚ ƐƉĞĂŬĞƌƐ ƚĞŶĚĞĚ ƚŽ ŚĂǀĞ 
shorter pause durations than the English speakers.  
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Table 8. Results of linear mixed model predicting (log) silent pause duration for L2 

speakers. 

 

 Predicting (log) silent pause 
duration 

 Estimates 
(SE) 

t-values p-values 

Fixed effects    
(Intercept) 6.523 

(0.038) 
172.53 <0.001 

Proficiency 0.040 
(0.025) 

1.65 0.108  

L1Turkish  0.060 
(0.050) 

1.22 0.230 

ASUwithin -0.121 
(0.015) 

-7.85 <0.001 

Proficiency with 
ASUwithin 

-0.052 
(0.010) 

-5.05 <0.001 

L1Turkish with 
ASUwithin  

-0.043 
(0.020) 

-2.09 0.044 

Task2 -0.014 
(0.021) 

-0.65 0.520  

Task3 -0.037 
(0.020) 

-1.89 0.067  

Task4 -0.050 
(0.020) 

-2.45 0.019 

Task5 -0.026 
(0.020) 

-1.32 0.195 

Task6 -0.042 
(0.019) 

-2.20 0.034 

Task7 -0.067 
(0.020) 

-3.42 0.002  

Task8 -0.074 
(0.019) 

-3.95 <0.001  

Random effects    
Words 0.006   
Speakers 
Residual 

0.028 
0.243 

  

 

4. Discussion and conclusion 

 

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

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

WŝƚŚ ƌĞƐƉĞĐƚ ƚŽ A“U͛Ɛ͕ ƚŚŝƐ ƐƚƵĚǇ ĨŽƵŶĚ ƚŚĂƚ LϮ ƐƉĞĂŬĞƌƐ ĂŶĚ Lϭ ƐƉĞĂŬĞƌƐ ĚŽ ŶŽƚ 
differ at ASU-boundaries: the likelihood of both silent and filled pauses is not 
significantly different. However, ǁŝƚŚŝŶ A“U͛Ɛ͕ LϮ ƐƉĞĂŬĞƌƐ ĂƌĞ ŵŽƌĞ ůŝŬĞůǇ ƚŽ ƉĂƵƐĞ ʹ 
either with a filled or with a silent pause ʹ than L1 speakers are. Whereas Riazantseva 
(2001) did not find any significant differences with respect to pause distribution for low 
and high proficient speakers, the results of the current study did show a mediating 
effect of (gradient) L2 proficiency: the interaction (for silent pauses only) between 
proficiency and location with respect to ASU showed that as learners were more 
proficient, they produced feweƌ ƐŝůĞŶƚ ƉĂƵƐĞƐ ǁŝƚŚŝŶ A“U͛Ɛ͘ 

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

 
The current findings have implications for our understanding of speech production 
ƉƌŽĐĞƐƐĞƐ ŝŶ Lϭ ĂŶĚ LϮ͘ BĞĐĂƵƐĞ ďŽƚŚ Lϭ ĂŶĚ LϮ ƐƉĞĂŬĞƌƐ ƉĂƵƐĞ ďĞĨŽƌĞ A“U͛Ɛ ǁŝth filled 
or silent pauses to the same extent, we may infer that at these positions, speakers make 
their conceptual plan and this causes the speakers to pause, no matter what language 
they speak. This conclusion is validated by the finding that between ASU͛Ɛ͕ Lϭ ĂŶĚ LϮ 
speakers tend to pause for similar durations. Before starting an ASU, a speaker plans his 
conceptual message and only the beginning of the linguistic message, both in L1 and in 
LϮ͘ Iƚ ŝƐ ǁŝƚŚŝŶ A“U͛Ɛ ƚŚĂƚ ƉĂƵƐŝŶŐ ďĞŚĂǀŝŽƵƌ ĚŝĨĨĞƌƐ ĨŽƌ Lϭ ĂŶĚ LϮ ƐƉĞĞĐŚ͘ WŝƚŚŝŶ A“U͛Ɛ͕ 
L2 speakers more often run into trouble while formulating the linguistic message than 
L1 speakers do and are therefore more likely to pause, for longer durations than L1 
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ƐƉĞĂŬĞƌƐ ĚŽ͘ TŚĞ ƉĂƵƐĞƐ ǁŝƚŚŝŶ A“U͛Ɛ ƚŚĂƚ LϮ ƐƉĞĂŬĞƌƐ ƵƐĞ ;ŝŶ excess of those that L1 
speakers would use), we may hypothesize, are due to less L2 knowledge and lower L2 
skills. Again, this is corroborated by the moderating effect we found for the proficiency 
of the L2 speakers: the higher the L2 proficiency, the less likely speakers were to pause 
ǁŝƚŚŝŶ A“U͛Ɛ ĂŶĚ ƚŚĞ ƐŚŽƌƚĞƌ ƚŚĞ ƉĂƵƐĞƐ ǁŝƚŚŝŶ A“U͛Ɛ ƚĞŶĚĞĚ ƚŽ ďĞ͘ 

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

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

In spite of these limitations, we may conclude that L2 speakers pause more often 
and for longer durations within utterances than L1 speakers do; at utterance 
boundaries, the current study did not find any differences. This finding is compatible 
ǁŝƚŚ ƚŚĞ ĐůĂŝŵ ƚŚĂƚ Lϭ ƐƉĞĂŬĞƌƐ ĂƌĞ ĂďůĞ ƚŽ ƐƉĞĂŬ ͚ŽŶĞ ĐůĂƵƐĞ Ăƚ Ă ƚŝŵĞ͕͛ ďƵƚ ƚŚĂƚ LϮ 
speakers may need to pause to formulate their message mid-utterance. For the 
language testing practice, these findings have implications in that (at least for 
intermediate to advanced learners) pauses between utterances are not informative 
because they reflect conceptual planning. It is only the pauses that occur within 
utterances that are indicative of L2 proficiency and are therefore informative for 
distinguishing on the basis of aspects of fluency. This suggests that both human 
judgements and automatic scores in language testing should take pause locations into 
account. As a matter of fact, human judges will already partly do this even without 
having been told to do so. For instance, Butcher (1981) showed that pauses at junctures 
need to be longer in order to be perceived by at least 75% of the listeners (> 220 ms) 
than pauses within utterances (> 80 ms).  
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Fluency in monologic and dialogic task performance:  Challenges 

in defining and measuring L2 fluency 
 

PARVANEH TAVAKOLI 

 

Abstract  

 

The study reported in this paper challenges current models of measuring second 

language fluency by comparing monologic versus dialogic task performance, and 

providing a novel insight into the measurement of the interactive aspects of dialogic 

performance. The data that constitute 35 monologic and dialogic task performances 

from second language learners were coded using a battery of established measures 

known to tap different aspects of fluency, and subjected to statistical analysis to test for 

overlaps or differences. Interactive aspects of fluency in dialogue, e.g. interruptions, 

overlap and unclaimed between turn pauses were also investigated to compare with 

common measures of monologic speech. While the results confirm previous research 

findings suggesting that performance is in general statistically more fluent in a dialogue 

in terms of speed, length of pause and repair measures, they indicate that performances 

in the two modes are not different in terms of number and location of pauses. The 

analysis of the dialogues indicates that the decisions researchers make about measuring 

the interactive aspects of fluency would have an impact on the outcome of 

measurements of fluency. These findings highlight the need for developing a more 

systematic and reliable approach to measuring second language (L2) fluency.  

Key words: L2 fluency; monologue; dialogue 

 

1. Introduction  

 

The extensive work in task-based language teaching research investigating the 

development of second language (L2) ability in instructed settings suggests that 

complexity, accuracy and fluency are three principal dimensions that encapsulate 

language proficiency (see Housen and Kuiken 2009 for a full account). While this body of 

research recognizes fluency as being an essential component of communicative 

language ability, as well as an important performance descriptor and a key indicator of 

L2 development (de Jong et al. 2012; Housen and Kuiken 2009; Kahng 2014; Skehan 

2014), a review of the literature in this area highlights three important limitations: a) 

there are gaps in our understanding of L2 fluency as a construct (Kahng 2014; 
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Prefontaine 2013), b) the findings of fluency research often display mixed results due to 

the lack of a systematic approach to measuring fluency (Kormos 2006; Skehan 2014), 

and c) there are concerns about operationalizing and measuring fluency validly and 

reliably (Housen and Kuiken 2009; Housen et al. 2012).  At a theoretical level, research 

in this area has led to new developments about defining the construct of fluency (Foster 

2013; Segalowitz 2010) and offering a more in-depth understanding of how fluency 

operates in L1 and L2 (de Jong et al. 2012). However, it is important to note that L2 

fluency has hardly been researched on its own, since most studies examine fluency as 

one of several aspects of L2 performance, e.g. accuracy and syntactic and lexical 

complexity, within a general construct of L2 proficiency (e.g. Kormos and Denes 2004; 

Skehan and Foster 1996). Acknowledging a separate agenda for researching the kind of 

discourse-level issues involved in interactional competence e.g. in language classroom 

settings (Walsh 2013), it is noted that within the cognitive framework of researching L2 

speech, L2 fluency has largely been investigated in monologic mode, with limited 

attention to measuring L2 fluency in task types that involve interaction between 

speakers. It is also possible to argue that current approaches to conceptualizing fluency 

ĂƌĞ ĐŽŶŐƌƵĞŶƚ ǁŝƚŚ LĞǀĞůƚ͛Ɛ ;ϭϵϴϵͿ ǁŝĚĞůǇ ĂĐĐĞƉƚĞĚ ƚŚƌĞĞ-stage model of speech 

production, Conceptualization, Formulation and Articulation, in which language 

processing and production is defined on the basis of a monologic perspective to 

performance.  Although recent research has shed light on a number of significant 

aspects of defining and measuring fluent monologic task performance (Kormos and 

Denes 2004; Segalowitz 2010), little systematic research has been done to discover the 

way fluent interaction and effective communication can be defined in interactive tasks, 

or what similarities and differences distinguish fluency of performance elicited by 

monologic versus dialogic tasks. This lack of understanding and the inconsistency of 

measurement limit the reliability of models we currently use to discuss core theoretical 

issues of speech planning and retrieval of linguistic knowledge for speech in real time. 

This study is therefore an attempt to provide a more in-depth understanding of the 

nature of fluent performance across the two modes. 

  

2. Defining fluency  

 

One of the earliest definitions of fluency frequently cited is Fillmore (1979) who defined 

ĨůƵĞŶĐǇ ĂƐ ͞ƚŚĞ ĂďŝůŝƚǇ ƚŽ ƚĂůŬ Ăƚ ůĞŶŐƚŚ ǁŝƚŚ ĨĞw pauses; the ability to fill time with talk; 

the ability to talk in coherent and semantically dense sentences; the ability to have 

appropriate things to say in a wide range of contexts; and the ability to be creative and 

imaginative in the language use (FŝůůŵŽƌĞ ϭϵϳϵ͗ ϱϭͿ͘  FŝůůŵŽƌĞ͛Ɛ ĚĞĨŝŶŝƚŝŽŶ͕ ĂůƚŚŽƵŐŚ 
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proposed for L1 fluency, underlined the complex and multifaceted nature of fluency and 

highlighted the main factors and processes that make fluent speech possible. Further 

research in this area, e.g. Freed (2000) suggested that fluency was made up of different 

characteristics of speech ranging from its psychological manifestations, reflections on 

underlying speech-planning and thinking processes, to speech production, hesitation 

phenomena, and temporal dimensions of speech. Segalowitz (2000: 202) called for 

ƌĞƐĞĂƌĐŚĞƌƐ ƚŽ ĚŝƐƚŝŶŐƵŝƐŚ ďĞƚǁĞĞŶ ĐŽŐŶŝƚŝǀĞ ĂƐƉĞĐƚƐ͕ ŝ͘Ğ͘ ͞ƚŚĞ ĞĨĨŝĐŝĞŶĐǇ ŽĨ ƚŚĞ 
ŽƉĞƌĂƚŝŽŶ ŽĨ ƚŚĞ ĐŽŐŶŝƚŝǀĞ ŵĞĐŚĂŶŝƐŵƐ ƵŶĚĞƌůǇŝŶŐ ƉĞƌĨŽƌŵĂŶĐĞ͟ ĂŶĚ ƉĞƌĨŽƌŵĂŶĐĞ 
ĂƐƉĞĐƚƐ ŽĨ ĨůƵĞŶĐǇ͕ ŝ͘Ğ͘ ͞ƚŚĞ ŽďƐĞƌǀĂďůĞ ƐƉeech, fluidity and accuracy of the original 

ƉĞƌĨŽƌŵĂŶĐĞ͘͟ IŶ Ă ŵŽƌĞ ƌĞĐĞŶƚ ƉƵďůŝĐĂƚŝŽŶ͕ “ĞŐĂůŽǁŝƚǌ ;ϮϬϭϬͿ ƉƌŽƉŽƐĞĚ ƚŚĂƚ LϮ ĨůƵĞŶĐǇ 
comprises three distinct but inter-related concepts: Cognitive, utterance and perceived 

fluency. While cognitive fluency, in this framework, is concerned with mobilizing and 

integrating the underlying cognitive processes involved in language production 

(Segalowitz 2010: 48), utterance fluency refers to the measurable aspects of fluency 

such as speed, pausing and hesitation, and perceived fluency represents the inferences 

ůŝƐƚĞŶĞƌƐ ŵĂŬĞ ĂďŽƵƚ ƐŽŵĞŽŶĞ͛Ɛ ĐŽŐŶŝƚŝǀĞ ĨůƵĞŶĐǇ ďĂƐĞĚ ŽŶ ƚŚĞŝƌ ƉĞƌĐĞƉƚŝŽŶƐ ŽĨ ŚŽǁ 
fluent the speaker is. From a research perspective, it is intriguing to see that definitions 

ŽĨ ĨůƵĞŶĐǇ͕ Ğ͘Ő͘ FŝůůŵŽƌĞ͛Ɛ͕ FƌĞĞĚ͛Ɛ ĂŶĚ “ĞŐĂůŽǁŝƚǌ͛Ɛ͕ ŚĂǀĞ ĐŽŶĐĞƉƚƵĂůŝǌĞĚ ƚŚĞ ĐŽŶƐƚƌƵĐƚ 
of fluency as a characteristic of monologic speech without considering or discussing its 

representation and operation during speech when two or more speakers interact with 

one another. Therefore a key question the current study seeks to answer is whether the 

same aspects of fluency unequivocally characterize fluent speech in monologues and 

dialogues.  

 

2.1. Studying fluency in monologic and dialogic task performance  

Monologue and dialogue are two frequently used modes of oral language in both real 

life and pedagogic contexts. Although it has been argued that dialogues, given their 

interactive nature, represent language more authentically and naturally (Guillot 1999; 

Van Lier 2004), research in SLA has predominantly focused on measuring monologic 

performance elicited by tasks such as oral narratives (Skehan and Foster 1996; Tavakoli, 

2011), short talk (de Jong and Perfetti 2011), and answering-machine message leaving 

tasks (Mehnert 1998). Frequent use of monologues in L2 fluency research can be 

attributed to a number of factors including a) the degree of control associated with a 

monologic task performance (i.e. simpler pragmatic demands for speech planning), b) 

predictability of the outcome of the performance, and c) clarity and ease of the 

procedures for measuring language produced in a monologic task. On the other hand, 

measuring fluency in dialogic tasks can prove difficult not only because of the complex 
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pragmatics involved in dialogue, leading to a less controlled and less predictable nature 

of performance in this mode, but more importantly because of the difficulty associated 

with measuring the interactive aspects of dialogues, e.g. overlap, unclaimed between-

turn pĂƵƐĞƐ͕ ĂŶĚ ƚŚĞ ŝŶƚĞƌĚĞƉĞŶĚĞŶĐĞ ŽĨ ƚŚĞ ŝŶƚĞƌůŽĐƵƚŽƌƐ͛ ƉĞƌĨŽƌŵĂŶĐĞƐ͘  

A limited number of studies have used dialogic tasks to investigate L2 fluency, and only 

ĨĞǁ ŚĂǀĞ ĞǆĂŵŝŶĞĚ ƚŚĞ ĚŝĨĨĞƌĞŶĐĞƐ ŝŶ ƚŚĞ ƐĂŵĞ ƐƉĞĂŬĞƌƐ͛ ĨůƵĞŶĐǇ ǁŚĞŶ ƚŚĞǇ ƉĞƌĨŽƌŵ Ă 
monologue and a dialogue. Michel (2011), in a between-participant design, examining 

the effects of task complexity, i.e. ͞ƚŚĞ ůĞǀĞů ŽĨ ĐŚĂůůĞŶŐĞ ƚŚĂƚ Ă ƚĂƐŬ ŝƐ ůŝŬĞůǇ ƚŽ ĐŽŶƚĂŝŶ͟ 
(Skehan 1998: 134),  and interaction on L2 performance, used the same decision making 

task in two modes: a) a monologic answering machine message leaving task, and b) a 

dialogic telephone conversation task. The results of her study indicated that the dialogic 

mode elicited language of higher fluency in terms of speed, pausing and repair 

measures. The differences between the two modes of performance for all measures of 

ĨůƵĞŶĐǇ ŝŶ MŝĐŚĞů͛Ɛ ƐƚƵĚǇ ;ϮϬϭϭͿ ƌĞĂĐŚĞĚ ƐƚĂƚŝƐƚŝĐĂůůǇ ƐŝŐŶŝĨŝĐĂŶƚ ůĞǀĞůƐ͕ ǁŝƚŚ ŶŽƚŝĐĞĂďůĞ 
effect sizes observed for repair and pausing behaviour.  The surprisingly non-significant 

results from the effects of task complexity on fluency can perhaps be explained in terms 

of how task complexity was operationalized in this study, i.e. since both tasks involved a 

comparable degree of reasoning and required a decision to be made they did not vary 

adequately in terms of complexity. With regards to the effects of mode, Michel (2011) 

argues that speakers may find dialogues cognitively less demanding to perform, not 

because they find interactive dialogue easier to engage with fluently in terms of 

ƉƌĂŐŵĂƚŝĐ Žƌ ƚĂƐŬ ĐŽŵƉůĞǆŝƚǇ͕ ďƵƚ ďĞĐĂƵƐĞ ƐƉĞĂŬĞƌƐ ĐĂŶ ƵƐĞ ƚŚĞ ŝŶƚĞƌůŽĐƵƚŽƌ͛Ɛ ƚƵƌŶ ƚŽ 
plan their own subsequent performance.   

In a study focusing on the development and measurement of fluency in monologue and 

dialogue, Witton-Davies (2014) used a picture story retelling monologue and a 

discussion dialogue to investigate the development of fluency in L2 speakers over a 

four-year period. His findings supported previous research and confirmed that 

performance in dialogues was consistently more fluent than that in monologues, with 

higher speech rates, less pausing and fewer repair words being the key characteristics of 

dialogic performance. Neither of the above studies explored whether the choice and 

operationalizations of fluency measures in a dialogue had an impact on the results; this 

is what the current study aims to shed light on.  

 

2.2. Characteristics of a dialogue 
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While a monologue involves production of sequences by one speaker, a dialogue is 

͞ƉƌŽƚŽƚǇƉŝĐĂůůǇ Ă ũŽŝŶƚ ĞŶƚĞƌƉƌŝƐĞ ŝŶǀŽůǀŝŶŐ ŵŽƌĞ ƚŚĂŶ ŽŶĞ ƉĞƌƐŽŶ͟ ;CĂŵĞƌŽŶ ϮϬϬϭ͗ ϴϳͿ͕ 
with the speakers taking turns to talk. Edwards (2008) reports that categories that make 

a dialogue different from a monologue include between-turn pauses, interruptions by 

the second speaker, and simultaneous talk. Turn-taking seems to be of central 

importance in a dialogue (Cameron 2001; Edwards 2008) since for a conversation to 

ǁŽƌŬ ŝŶ ĂŶ ŝĚĞĂů ŵĂŶŶĞƌ Ăƚ ĂŶǇ ƐŝŶŐůĞ ŵŽŵĞŶƚ ŽŶĞ ƐƉĞĂŬĞƌ͛Ɛ ƚĂůŬ ŝƐ ĨŽůůŽǁĞĚ ďǇ Ă ƐŚŽƌƚ 
silence before the next speaker takes the turn to speak. However, real life dialogues are 

normally far from ideal in terms of the turn taking principles. In the case of simultaneous 

talk, i.e. overlap, one speaker will normally win the floor and therefore the other 

becomes silent (Cameron 2001). And after a period of silence, normally one of the 

speakers breaks the silence. Turn taking is not planned in advance in a normal dialogue; 

rather, it develops when the speakers engage in the conversation (Cameron 2001; 

Wilson and Zimmerman 1986).  Sacks et al. (1974) proposed a 3-step procedure for turn 

taking in English in which a) current speaker chooses the next speaker; b) next 

speaker(s) self-select themselves; and c) current speaker may continue with their turn 

after the silence. Although it seems simple and straight forward, the structured 

procedure may not be observed in everyday conversations all the time. Highlighting turn 

taking as one of the most salient features of social interaction, Wilson and Zimmerman 

(1986), among others, argued that it should not be viewed as a simple exchange of 

stimulus and response. Rather, turn taking is fundamentally a collaborative activity that 

develops in a less structured manner. Research in conversation analysis has shown that 

a key mechanism in the organization of turns in a conversation is the ability to anticipate 

ƚŚĞ ŵŽŵĞŶƚ ŽĨ ĐŽŵƉůĞƚŝŽŶ ŽĨ Ă ĐƵƌƌĞŶƚ ƐƉĞĂŬĞƌ͛Ɛ ƚƵƌŶ͕ ǁŚĂƚ ŝƐ ŬŶŽǁŶ ĂƐ projection 

(Lerner 2003; Schegloff 2000; Schegloff 2001). Whereas previous research (e.g. Caspers 

2003) emphasised the role of intonation in projection, De Ruiter et al. (2006) argue that 

knowledge of lexicosyntactic content, i.e. lexical and syntactic characteristics, of an 

utterance is necessary and perhaps sufficient for both predicting projection and 

regulating conversational turn taking. Such findings imply that second language learners 

whose L2 knowledge of lexicosyntax is not yet adequately developed may find it difficult 

to anticipate projection. It is necessary to note that turn-taking and projection are 

reported to be culturally shaped and determined, and therefore it may vary across 

different discourse communities (Cameron 2001; De Ruiter 2006; Edwards 2008). The 

data analysis (Section 4.3) will examine turn taking patterns, interruptions and overlap 

speaking time in the dialogue data. 

 

2.3. Measuring fluency 
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In an attempt to create a more systematic approach to measuring fluency, Skehan 

(2003), and Tavakoli and Skehan (2005) suggested that fluency should be measured with 

regard to its three main characteristics: a) speed fluency, i.e. speed with which speech is 

performed, b) breakdown fluency, the pauses and silences that break down the flow of 

speech, and c) repair fluency, hesitations, repetitions and reformulations that are used 

to repair speech during the production process. Following from this, Skehan (2014) 

suggests that when measuring fluency composite measures that blend speed and flow 

of speech, e.g. phonation time and length of run should also be considered. Recent 

research findings suggest that some measures of fluency are internally related and, if 

not chosen carefully, one measure may overlap with others (Kormos 2006; Skehan 2014; 

Tavakoli and Skehan 2005). Identifying the best measures of fluency that can reliably 

encapsulate L2 utterance fluency and minimize the possible overlap between different 

measures, Witton-Davies (2014) and Mora and Valls-Ferrer (2012) suggest that pause 

length, pause frequency, pause location, mean length of run, speech and articulation 

rates, phonation time ratio, and a selection of repair measures are the most reliable 

measures of utterance fluency. Prefontaine (2013) reports that mean length of run and 

average pause time are two measures of utterance fluency that most strongly relate to 

self-perceptions of fluency. Kahng (2014: 810) reports that speech rate and mean length 

of run are strongly associated with both L2 oral proficiency and perceived fluency, 

whereas articulation rate and repair measures are not.  It is beyond the scope of this 

article to reflect on how these studies illuminate all aspects of the speech planning 

process as well as performance in real time, but we can pick out that certain measures 

are crucial in understanding what is going on when speakers are engaging in dialogue 

and how we can reliably measure their speech fluency. In order to fulfil the aims of this 

study, most relevant of the fluency measures identified from previous research and 

some novel measures were selected: 

Speed 

5. Articulation rate: mean number of syllables per minute divided by mean amount 

of  phonation time (excluding pauses) 

6. Speech rate: mean number of syllables per minute divided by total time 

(including pauses) 

Break down 

7. Mean length of pauses per 60 seconds 

8. Mean number of pauses per 60 seconds (clause-internal versus clause-external) 

Repair  

9. Repair measures: mean number of partial or complete repetitions, hesitations, 

false starts and reformulations 

10. Mean number of filled pauses, e.g. em and er 
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Composite 

11. Mean length of run: the mean number of syllables between two pauses5 

12. Phonation time ratio: time taken to perform the task (excluding pauses) 

Dialogue only measures (not previously investigated)   

13. Number of turns and number of interruptions  

A key contribution of this study is using dialogue-only measures which will not only 

provide an insight into aspects of dialogic performance, but allow for a comparison of 

fluency across both modes.  

 

3. Research questions 

 

The following research questions guided the study. 

ϭ͘ DŽĞƐ LϮ ƐƉĞĂŬĞƌƐ͛ ĨůƵĞŶĐǇ ƌĞŵĂŝŶ ƚŚĞ ƐĂŵĞ ŝŶ ŵŽŶŽůŽŐŝĐ ĂŶĚ ĚŝĂůŽŐŝĐ ƚĂƐŬ 
performance? If not, what are the differences between the two modes of performance? 

2. Which aspects of fluency in dialogic task performance are affected by the way 

measurement of fluency, in terms of turns, pauses and overlaps, is operationalized? 

 

4. Methodology 

 

4.1. Participants, procedures and tasks 

The participants were 35 EAP students enrolled on a pre-sessional course at a university 

in the UK. They were at B2 level (CEFR) and were placed on their course based on their 

IELTS Score (5.0 or 5.5). They were aged between 22 and 35, and had a range of diverse 

L1s including Arabic, Chinese, Kurdish, Russian and Thai. The participants had been on 

their EAP courses for four weeks when the experiment took place. For the purpose of 

the study, they performed a monologue and a dialogue in one of their speaking classes. 

The choice of the tasks was guided by three main criteria: a) the tasks were in line with 

ƚŚĞ ĐŽƵƌƐĞ ŽďũĞĐƚŝǀĞƐ͕ ŝ͘Ğ͘ ŝŵƉƌŽǀŝŶŐ ƚŚĞ ůĞĂƌŶĞƌƐ͛ ƐƉĞĂŬŝŶŐ ĂŶĚ ůŝƐƚĞŶŝŶŐ ĂďŝůŝƚǇ͕ ďͿ ƚŚĞ 
instructors considered the task as interesting, relevant and at the right level, and c) the 

task types were familiar but the topics had not been covered in the course before so 

that any possible practice effect can be avoided. The monologue was a retelling of a 

                                                           
5 It should be noted that following from de Jong et al., (2012) a pause is an unfilled silence of longer than 0.25 a 

second. 
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recent personal shopping experience, for which they had 1 minute to plan and 1 minute 

to perform the task. The dialogue involved a discussion task that required the 

participants to present the case for or against a particular topic e.g. which is better: 

watching a movie at home or in the cinema. They had 1 minute to plan and 3 minutes to 

perform the task. The tasks, planning time and time on task were piloted with a 

different group of learners before the experiment took place6.  

 

4.2. Data analysis 

Task performances were digitally recorded, transcribed and coded for a range of fluency 

measures (Section 2.3 above). While many of the participants spoke longer than one 

minute for each task, for the purpose of the analysis, all temporal measures were based 

on the first 60 seconds of their performance beginning when they actually started 

speaking. PRAAT (Boersma and Weenink 2013) software was used to measure temporal 

aspects of fluency e.g. phonation time, length of pause and articulation rate. For PRAAT 

measurement, intra-rater reliability was used for a 10% sample of the data and 

coefficient measures of above 95% were achieved. For the rest of the measures, e.g. the 

number of filled pauses and repairs, coding was done manually with a researcher 

reading through the text and coding the transcripts. To ensure reliability of the coding of 

these measures, initially a 10% sample of the data were coded by a second researcher. 

This was repeated for a second and sometimes a third time until a 90% inter-rater 

reliability was obtained.  

 

4.3. Measuring fluency in a dialogue 

As noted above, analyses of number of turns and number of interruptions were carried 

out on the dialogue data. Careful examination of the data suggests that in contrast to a 

monologue, in a dialoguĞ ƚŚĞ ƐƉĞĂŬĞƌƐ͛ ĨůƵĞŶĐǇ ĚĞƉĞŶĚƐ Ăƚ ůĞĂƐƚ ƚŽ ƐŽŵĞ ĞǆƚĞŶƚ ŽŶ ƚŚĞ 
ŝŶƚĞƌůŽĐƵƚŽƌ͛Ɛ ĐŽŶǀĞƌƐĂƚŝŽŶĂů ƐŬŝůůƐ ŝŶ ƵƐŝŶŐ EŶŐůŝƐŚ ŝŶ ĂŶ ŝŶƚĞƌŶĂƚŝŽŶĂů ƐĞƚƚŝŶŐ͕ Ğ͘Ő͘ ƚƵƌŶ-

taking and, their willingness to communicate (Cameron 2001). Therefore, factors such as 

how dominant, passive, or involved (Edwards 2008; Tannen 1994) the interlocutors 

were, the number of turns taken by each speaker, the interruptions and overlap in 

                                                           
6 It is important to note that in a within-participant design, it is very difficult to use the same topic in different modes 

without a practice effect. As such, task topic and task mode are typically confounded in research of this type, and 

therefore, the results obtained may at least be partly attributed to the interaction between topic and mode.  
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speaking time, and the unclaimed between-turn pauses affected different aspects of 

fluency in the dialogues. For the purpose of measuring fluency in the dialogues, a 

number of steps were taken. First, to ensure that tasks were performed interactively, 

any data from interlocutors who had a very unbalanced dialogue, with one speaker 

dominating for a long period (e.g. more than 70% of the time) or the other remaining 

ƋƵŝĞƚ ĨŽƌ ĂŶ ĞǆƚĞŶĚĞĚ ƉĞƌŝŽĚ ǁĞƌĞ ĞǆĐůƵĚĞĚ͘ OŶĞ ŵŝŶƵƚĞ ŽĨ ĞĂĐŚ ƐƉĞĂŬĞƌ͛Ɛ ƉĞƌĨŽƌŵĂŶĐĞ 
was used for the analysis of temporal aspects, i.e. the analysis of a dialogue included 

two 60 seconds performances. For features such as number of turns, interruptions and 

repair measures the whole performance was examined. The data were checked to make 

sure each participant had at least two turns in the 60 seconds of their performance in a 

dialogue. To interpret silence, particularly in the between-turn pauses, the context in 

which it had occurred was also considered, e.g. whether the speaker paused to look for 

a lexical item or to signal the end of their turn (Kurzon 2013).  

In terms of interruptions, overall there were not many interruptions in the data. Most 

participants did not interrupt their interlocutor frequently (mean=4); only three 

participants interrupted their interlocutors more frequently (mean=13). A qualitative 

examination of the data suggested that intĞƌƌƵƉƚŝŽŶƐ ǁĞƌĞ ŵĂŝŶůǇ Ă ƐŝŐŶ ŽĨ ͚ŚŝŐŚ 
ŝŶǀŽůǀĞŵĞŶƚ͛ (Tannen 1994) rather than dominance in the dialogue. A large number of 

these interruptions (70%) were non-lexical filled pauses (mhm) or short back channels 

ůŝŬĞ͕ ͚ǇĞĂŚ͛͘ TŚĞ ƌĞƐƚ ŽĨ ƚŚĞ ŝŶƚĞƌƌƵƉƚŝŽŶƐ ;ϯϬйͿ ǁĞƌĞ ĞŝƚŚĞƌ ůĞǆŝĐĂů ƉŚƌĂƐĞƐ ůŝŬĞ ͚ǇŽƵ͛ƌĞ 
ƌŝŐŚƚ͕͛ Žƌ ƚŚĞ ďĞŐŝŶŶŝŶŐ ŽĨ Ă ŶĞǁ ƚƵƌŶ ƐƵĐŚ ĂƐ ͚ďƵƚ ǁŚĞŶ ǇŽƵ͙͛͘ Aůů ƚŚĞ ůĞǆŝĐĂů 
interruptions or short back channels were considered as overlapping speaking time 

which was considered to belong to both participants, and as such were included in the 

measurement of fluency for both speakers.  

Kurzon (2013) argues that there are three types of conversational silence in informal 

situations: a) a short silence or pause where the speaker does not respond immediately, 

b) a voluntary silence where one of the speakers is asked a question but s/he 

intentionally keeps quiet, and c) a silence in a multiparty conversation where one of the 

participants chooses to remain silent while others are conversing. A qualitative 

examination of the data suggested that the unclaimed between-turn pauses did not 

ďĞůŽŶŐ ƚŽ ĂŶǇ ŽĨ KƵƌǌŽŶ͛Ɛ ;ϮϬϭϯͿ ĐĂƚĞŐŽƌŝĞƐ͘ TŚĞƐĞ ǁĞƌĞ ƚǇƉŝĐĂůůǇ ůŽŶŐ ƉĂƵƐĞƐ ĂĨƚĞƌ ŽŶĞ 
speaker came to the end of their utterance and remained silent, while the other speaker 

also kept ƋƵŝĞƚ ďĞĐĂƵƐĞ ƚŚĞǇ ǁĞƌĞ ĞŝƚŚĞƌ ƵŶĐĞƌƚĂŝŶ ŝĨ ƚŚĞ ĨŝƌƐƚ ƐƉĞĂŬĞƌ͛Ɛ ƚƵƌŶ ǁĂƐ 
complete, or not prepared to speak. Given that it was difficult to attribute such pauses 

to individual speakers, one way to deal with the unclaimed between-turn pauses was to 

exclude them from the analysis. A second option, deemed suitable for this study, was to 
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divide the pauses equally between the two speakers7.  The data analysis below includes 

data from both ways of measuring these pauses. 

 

5. Results 

 

In order to see whether there were significant differences between fluency measures in 

monologic and dialogic task performance, a number of t-tests were run to compare the 

ƉĂƌƚŝĐŝƉĂŶƚƐ͛ ĨůƵĞŶĐǇ ĞůŝĐŝƚĞĚ ďǇ ƚŚĞ ŵŽŶŽůŽŐƵĞ ĂŶĚ ĚŝĂůŽŐƵĞ ƚĂƐŬƐ͕ ĂŶĚ CŽŚĞŶ͛Ɛ ;ϭϵϵϴͿ 
definitions of effect size used. Table 1 shows the results of the t-tests for these 

comparisons. The measures shown here, as noted in the Methodology Section above, 

are identified by the relevant literature as the core measures tapping into utterance 

fluency. 

Table 1. Results of t-tests comparing fluency measures in monologic and dialogic 

performance (between-turn pauses excluded) 

Temporal Measures Monologue 

mean (SD) 

Dialogue 

mean (SD) 

T P Cohen 

d 

Articulation rate 192.65 

(23.96) 

225.08 

(26.77) 

6.81 .001* 1.27 

Speech rate 143.25 

(23.33) 

175.23 

(22.16) 

8.40 .001* 1.37 

Mean length of pause (in 

seconds) 

.67 (.15) .51 (.08) 6.35 .001* 1.33 

Number of pauses clause-

internal 

13.85 (5.27) 13.46 (6.68) .29 .773 .06 

Number of pauses clause-

external 

8.86 (3.26) 8.37 (3.47) .73 .471 .15 

                                                           
7 One may argue that a third option was to use the principles of Conversation Analysis to analyse the data to 

determine who the unclaimed pauses could be attributed to. However, given the lack of a shared L1 among the 

participants and the possibility of different conversational norms and practices among them, this option was ruled 

out. 
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Repairs  7.34 (3.60) 5.48 (4.11) 2.19 .04 .48 

Filled pauses  12.80 (4.80) 15.88 (8.82) 2.01 .05 .43 

Mean length of run 6.62 (2.61) 7.95 (2.74) 2.99 .005* .50 

Phonation time ratio 74.48 (6.93) 80.37 (8.17) 3.82 .001* .78 

All temporal measures are per 60 ƐĞĐŽŶĚƐ ŽĨ ĞĂĐŚ ƐƉĞĂŬĞƌ͛Ɛ ƚĂůŬ͘ 

The results indicate that there were significant differences between many of the fluency 

measures in the two modes of task performance favouring dialogic speech with the 

participants producing longer runs (t=2.99; p= .005; d=.50), shorter pauses (t=6.35; p= 

.001; d=1.33), higher phonation time ratios (t=3.82; p= .001; d=.78), and faster 

articulation rate (t=6.81; p= .001; d=1.27) and speech rate (t=8.40; p= .001; d=1.37) in 

dialogic task performance. All these significantly different measures showed medium to 

large effect sizes (Cohen 1998). The participants also produced more filled pauses 

(t=2.01; p= .05; d=.43) and fewer repair measures (t=2.19; p= .04; d= .48) in the dialogic 

task with noticeable effect sizes (Cohen 1998). However, these two p values should be 

interpreted with care because when a Bonferroni adjusted alpha level is considered a 

significance level of p< .005 is set, suggesting p values of .04 and .05 should not be taken 

as statistically significant in this context. As for number of pauses, although there were 

more pauses both in the middle of clauses and at clause boundaries in monologic task 

performance, the differences between the two modes were generally small and 

negligible. Apart from pausing, the results clearly support existing findings that speakers 

are more fluent in dialogue than in monologue, using standard measures. 

As discussed above, there are a number of measurement decisions that can affect the 

results of fluency measures in dialogic task performance. The first important aspect that 

can affect measurement of fluency is the way the between-turn pauses are 

operationalized, i.e. a) whether the pauses are included in the measurement of different 

aspects of fluency, and b) if so, who is responsible fŽƌ ƚŚĞ ƉĂƵƐĞƐ ďĞƚǁĞĞŶ ƚǁŽ ƐƉĞĂŬĞƌƐ͛ 
turns. This is an aspect of fluency measurement that has not been discussed in fluency 

studies before. In the analysis presented in Table 1 above, the between-turn pauses 

were excluded from the measurement. This is to say, all the silent pauses made 

between the different turns were not attributed to either of the two speakers engaged 

in the dialogue.  

 

The current study was concerned that the significant differences observed in different 

fluency measures between the two modes could (at least partly) be explained by 
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excluding the between-turn pauses. As such, alternative analyses were needed in which 

a) the pauses were included in the new measurement, and b) the pauses were equally 

divided between the two speakers. Consequently, a second set of measurements was 

used to calculate all temporal aspects of fluency with the pauses divided between the 

two speakers and included in the measurement. For example, if there was a two-second 

ƵŶĐůĂŝŵĞĚ ƉĂƵƐĞ ďĞƚǁĞĞŶ ƚǁŽ ƐƉĞĂŬĞƌƐ͛ ƚƵƌŶƐ͕ Ğach speaker was credited for one 

second of the pause. It is important to note that when these pauses are included in the 

measurement, mean length of run and articulation rate will not be affected as they do 

not involve pause duration or pause frequency. Given that the between-turn pauses 

happen at clause boundary, the number of clause-internal pauses will not change either. 

Hence, these measures are excluded from the next set of t-tests. Table 2 demonstrates 

the differences between the temporal measures of fluency where pauses were excluded 

from the analysis as shown in Table 1 above compared with the new measures in which 

they are included in the analysis and divided between the speakers. 

 

Table 2. Results of t-tests comparing fluency measures in dialogic performance with the 

between-turn pauses included and excluded 

Temporal Measures Dialogue 

measures when 

pauses 

excluded (as in 

Table 1 above) 

mean (SD) 

Dialogue 

measures 

when pauses 

included and 

divided 

between 

speakers 

mean (SD) 

T P Cohen 

d 

Speech rate 175.23 (22.16) 170.62 

(22.16) 

5.45 .001* .21 

Mean length of pause (in 

second) 

.51 (.08) .54 (.10) 3.47 .001* .33 

Mean number of pauses 21.83 (8.19) 23.54 (7.93) 6.48 .001* .21 

Number of pauses clause-

external 

8.37 (3.47) 10.09 (3.72) 6.48 .001* .48 

Phonation time ratio 80.37 (8.17) 76.65 (7.72) 5.56 .001* .47 

Aůů ƚĞŵƉŽƌĂů ŵĞĂƐƵƌĞƐ ĂƌĞ ƉĞƌ ϲϬ ƐĞĐŽŶĚƐ ŽĨ ĞĂĐŚ ƐƉĞĂŬĞƌ͛Ɛ ƚĂůŬ͘ 
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The results indicate that when the between-turn pauses are included in the analyses 

and divided between the two speakers, performance in dialogic tasks, previously seen as 

more fluent on most measures than monologic performance, became significantly 

poorer, or less fluent, compared to dialogic scores in the previous analysis ʹ i.e. when 

ƵŶĐůĂŝŵĞĚ ƉĂƵƐĞƐ ďĞƚǁĞĞŶ ƚŚĞ ƚǁŽ ƐƉĞĂŬĞƌƐ͛ ƚƵƌŶƐ ǁĞƌĞ ĞǆĐůƵĚĞĚ͘ TŚŝƐ ŝŵƉůŝĞƐ ƚŚĂƚ ƚŚĞ 
way fluency measures are defined and operationalised has had significant effects on the 

results obtained from fluency measures. This may mean that the main differences 

achieved between monologic and dialogic task performance (Table 1 above) might have 

in effect been caused by the way they are measured. Therefore, a new set of t-tests 

were run to find out whether with this new measurement, i.e. including the between-

turn pauses in the analysis, the significant differences between fluency in monologic and 

dialogic modes still persisted.   

Table 3. Results of t-tests comparing fluency measures in monologic and dialogic 

performance (between-turn pauses divided between the speakers and included in the 

analysis) 

Temporal Measures Monologue 

mean (SD) 

Dialogue 

mean (SD) 

T P Cohen 

d 

Articulation rate 192.65 (23.96) 225.08 

(26.77) 

6.81 .001* 1.28 

Speech rate 143.25 (23.33) 170.62 

(22.16) 

7.61 .001* 1.20 

Mean length of pause (in 

second) 

.67 (.15) .54 (.10) 4.97 .001* 1.02 

Number of pauses clause-

internal 

13.85 (5.27) 13.46 (6.68) .29 .773 .06 

Number of pauses clause-

external 

8.86 (3.26) 10.09 (3.72) 1.91 .064 .35 

Mean length of run 6.62 (2.61) 7.95 (2.74) 2.99 .005* .50 

Phonation time ratio 74.48 (6.93) 76.65 (7.72) 1.60 .117 .30 

Aůů ƚĞŵƉŽƌĂů ŵĞĂƐƵƌĞƐ ĂƌĞ ƉĞƌ ϲϬ ƐĞĐŽŶĚƐ ŽĨ ĞĂĐŚ ƐƉĞĂŬĞƌ͛Ɛ ƚĂůŬ͘ 
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The results demonstrate that even when the between-turn pauses are included in the 

analyses, there are still significant differences between monologic and dialogic task 

performance with most temporal measures demonstrating more fluent performance in 

a dialogue. Phonation time ratio is the only temporal measure in which the difference 

does not reach a statistically significant level with the new analysis (t=1.60; p= .117; d= 

.30). Although the differences between the two modes are now larger for the number of 

clause-external pauses, they are not statistically different in monologic and dialogic task 

performance (t=1.91; p= .06; dс ͘ϯϱͿ͘ TŚĞƐĞ ƌĞƐƵůƚƐ ƐƵŐŐĞƐƚ ƚŚĂƚ ƉĂƌƚŝĐŝƉĂŶƚƐ͛ ƐƉĞĞĐŚ ŝŶ 
dialogues was more fluent than that in monologues for some, but not all, fluency 

measures. 

 

6. Discussion 

 

The study confirms findings of previous research (Michel 2011; Witton-Davies 2014) that 

performance in dialogic tasks is more fluent than that in monologic tasks in terms of 

speed, length of pause and repair measures. The analysis indicates that composite 

measures, e.g. mean length of run and speech rate are also higher in dialogic task 

performance. With regard to break-down aspect of fluency, while mean length of pause 

is statistically shorter in the dialogues, there is little difference between performance in 

the monologues and dialogues in terms of number and location of pauses. In line with 

the findings of previous research (Tavakoli 2011), the participants in this study paused 

more frequently in the middle of clauses consistently across the two modes. These 

findings suggest that while being engaged in a dialogue encourages speed and shortens 

length of pause, it has little impact on how often and where L2 speakers pause. This 

finding suggests that speakers use pauses to monitor their speech production process 

(de Jong et al. 2013; Kormos 2006; Michel 2011), and to pay attention to form in terms 

of accuracy of their performance (Tavakoli et al. in print).  

It is possible to argue that the collaborative and interactive nature of a dialogue makes it 

more convenient for the L2 speakers to produce a more fluent performance. Previous 

research reports that the collaborative nature of a dialogue allows interlocutors to use 

ƚŚĞŝƌ ƉĂƌƚŶĞƌ͛Ɛ ƚƵƌŶ ƚŽ ƉůĂŶ ĨŽƌ ƚŚĞŝƌ ƵƚƚĞƌĂŶĐĞƐ ;LŽĐŚďĂƵŵ ϭϵϵϴ͖ WĞďďĞƌ ϮϬϬϴͿ͘ TŚŝƐ 
may mean ƚŚĂƚ ŚĂǀŝŶŐ ͞ůŝƐƚĞŶŝŶŐ ƚŝŵĞ͟ ŚĞůƉƐ ƐƉĞĂŬĞƌƐ ǁŝƚŚ ǁŚĂƚ LĞǀĞůƚ ;ϭϵϴϵͿ ĐŽŶƐŝĚĞƌƐ 
the conceptualisation phase (where the preverbal message is generated) and 

reformulation phase (where the preverbal message is converted into a phonetic plan for 

speech) of speech production. But beyond this individual aspect of improving 

performance, the interactive nature of having a partner in dialogue may genuinely 
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encourage speakers to show greater willingness to communicate interactively, and take 

ƚŚĞ ŝŶƚĞƌůŽĐƵƚŽƌ͛Ɛ ŶĞĞĚƐ ŝnto account by producing fewer hesitations and repetitions 

and faster speech. The frequent use of filled pauses in the dialogues, compared to those 

ŝŶ ŵŽŶŽůŽŐƵĞƐ͕ ŝƐ ĂŶ ŝŶƚĞƌĞƐƚŝŶŐ ĞǆĂŵƉůĞ ŽĨ ƚĂŬŝŶŐ ƚŚĞ ƉĂƌƚŶĞƌ͛Ɛ ŶĞĞĚƐ ŝŶƚŽ ĂĐĐŽƵŶƚ͘ 
More qualitative research, e.g. stimulated recall protocols, is needed to provide a better 

understanding of factors that encourage a more fluent speech in an interactive task 

such as a dialogue versus a monologic performance such as retelling of a story. 

Another important finding of the study is that the decisions researchers make about the 

measurement of fluency in a dialogue may affect the different temporal aspects of L2 

fluency. For instance, the data analysis on Table 2 demonstrates that the way between-

turn pauses are defined and operationalised affected measures of phonation time ratio, 

speech rate, mean length of pause and number of pauses. This may mean that the 

reliability of such measures across the two modes depends on the way they are 

operationalised. Whereas previous research (Tavakoli et al. in print; Mora and Valls-

Ferrer 2012; Witton-Davies 2014) suggests that pause length, pause location, mean 

length of run, speech and articulation rates, phonation time ratio, and repair measures 

are the most reliable measures of fluency in a monologue, this study indicates that the 

same measures may not be the most reliable representatives of fluency in a dialogue 

since they may be affected by the decisions about overlap speaking time and between-

turn pauses. Further research is needed to investigate reliability of the measures SLA 

researchers employ when examining fluency in a dialogic mode. 

 

Finally, in respect to the cognitive construct of fluency itself, de Jong et al. (2013) 

reported that while all measures of utterance fluency were at least to some extent 

related to cognitive fluency, measures such as mean length of pause were only 

marginally linked to cognitive fluency implying that pausing can be better explained by 

other factors, e.g. individual differences (de Jong et al. 2013). The findings of the current 

ƐƚƵĚǇ ĂďŽƵƚ ƚŚĞ ĚŝĨĨĞƌĞŶĐĞƐ ďĞƚǁĞĞŶ ƐƉĞĂŬĞƌƐ͛ ƐƉĞĂŬŝŶŐ ƉĂƚƚĞƌŶƐ ŝŶ Ă ĚŝĂůŽŐƵĞ ƐƵŐŐĞƐƚ 
that further research is also needed to examine the extent to which task mode and 

ƐƉĞĂŬĞƌ͛Ɛ ĐŽŶǀĞƌƐĂƚŝŽŶĂů ƐŬŝůůƐ ĐĂŶ ĞǆƉůĂŝŶ ĐŽŐŶŝƚŝǀĞ fluency. 

 

7. Conclusion 

 

Measuring fluency in monologic and dialogic L2 performance seems to raise both 

theoretical and methodological issues. At a theoretical level, the findings of the current 

study raise the question of whether fluency represents the same construct in a 

monologue compared with a dialogue. In a monologue, where the sole responsibility of 
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speech is on one speaker, fluency is predominantly characterised by the flow of speech, 

its speed and a lack of dysfluency measures. In a dialogue where speakers rely on one 

another to produce connected speech, however, fluency is more than flow and speed, 

ĂƐ ƚŚĞ ŝŶƚĞƌůŽĐƵƚŽƌ͛Ɛ ĐŽŶǀĞƌƐĂƚŝŽŶĂů ƐŬŝůůƐ ĂŶĚ ƚĂŬŝŶŐ ĐĂƌĞ ŽĨ ƚŚĞŝƌ ŶĞĞĚƐ ŐĂŝŶ ƐŝŐŶŝĨŝĐĂŶĐĞ͘ 
FŽƌ ƚŚŝƐ ƌĞĂƐŽŶ͕ ƚŚĞ ƐƉĞĂŬĞƌƐ͛ ĂƚƚĞŶƚŝŽŶ ŝƐ ŶŽƚ ĨŽĐƵƐĞĚ Žn flow and speed only, but it is 

distributed to other factors such as producing fewer repairs and more filled pauses to 

provide a smoother interaction with the interlocutor. This may often be demonstrated 

through turn-taking, overlap, negotiating meaning and other characteristics of 

interactive discourse.  The findings of this study encourage researchers to take the 

important aspects of interactive speech into account not only in defining and 

conceptualising fluency but in modelling speech production. At a methodological level, 

using the same measures may not be the most reliable and effective way of measuring 

fluency in both modes. If careful decisions are not made about operationalisation of 

between-turn pauses, any measure that includes those pauses may be challenged for 

their consistency and reliability.  
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A qualitative analysis of perceptions of fluency in second 

language French 
 

YVONNE PREFONTAINE AND JUDIT KORMOS 
 

 

 

Abstract 

 

In the field of second language (L2) fluency, there is a common adherence to 

quantitative methods to examine characteristics and features of speech. This study 

extends the field by reporting on an investigation that analyzed native-ƐƉĞĂŬĞƌ ůŝƐƚĞŶĞƌƐ͛ 
perceptions of L2 fluency in French from a qualitative perspective. Three untrained 

ũƵĚŐĞƐ ƌĂƚĞĚ ƐƚƵĚĞŶƚƐ͛ ƉĞƌĨŽƌŵĂŶĐĞ ŽŶ ƐƉĞĞĐŚ ƚĂƐŬƐ ǀĂƌǇŝŶŐ ŝŶ ĐŽŐŶŝƚŝǀĞ ĚĞŵĂŶĚ ĂŶĚ 
provided justifications for their perceptions of fluency. The goal of the research was to 

examŝŶĞ ƚŚĞ ĨĂĐƚŽƌƐ ƚŚĂƚ ĂĨĨĞĐƚ ƌĂƚĞƌƐ͛ ĞǀĂůƵĂƚŝŽŶƐ ŽĨ ĨůƵĞŶĐǇ ŝŶ ƌĞƐƉŽŶƐĞ ƚŽ ƚŚƌĞĞ ŽƌĂů 
performances from 40 adult learners of French of varying proficiency. Qualitative 

analysis ƌĞǀĞĂůĞĚ ƚŚĂƚ ƚŚĞ ŵĂŝŶ ƐƉĞĞĐŚ ĨĞĂƚƵƌĞƐ ƚŚĂƚ ŝŶĨůƵĞŶĐĞĚ ŶĂƚŝǀĞ ůŝƐƚĞŶĞƌƐ͛ 
perceptions of L2 fluency were speed, rhythm, pause phenomena, self-correction and 

efficiency/effortlessness in word choice, but also in target-like rhythm and prosody. The 

results of using such qualitative methodology highlights the important role that rhythm 

plays in fluency judgements in syllable-timed languages such as French, a factor which 

has not always been given much prominence in previous L2 fluency quantitative 

research. 

 
Keywords: L2 fluency; language assessment; fluency judgements; second language 
learning; speech production and perception 
 
1. Introduction 
 

While a number of cross-linguistic studies have used a systematic research approach to 
evaluate L2 fluency, using temporal variables and native-speaker judgements within the 
quantitative paradigm (Derwing et al. 2004; Freed et al. 2004; Ginther et al. 2010; 
Kormos and Dénes 2004; Lennon 1990; Riggenbach 1991; Towell et al. 1996), an 
approach to investigate perceptions of fluency using qualitative data can provide 
important insights to account for the complexity of how L2 fluency is perceived by 
native speakers. Such methods thus complement both mixed-methods research (Bosker 
et al. 2013; Préfontaine et al. 2015) and the aforementioned purely quantitative studies. 
In the present study, we extend the scope of fluency research in several directions by 
ĞǆĂŵŝŶŝŶŐ ŶĂƚŝǀĞ ƐƉĞĂŬĞƌƐ͛ ƉĞƌĐĞƉƚŝŽŶƐ ŽĨ ƚŚĞ ĨůƵĞŶĐǇ ŽĨ LϮ ƐƉĞĞĐŚ͘ TŚŝƐ ƌĞƐĞĂƌĐŚ 
proposes a novel alternative methodology to enquire into the nature of L2 fluency and 
advocates adopting an introspective approach to account for the complexity of L2 
perceptions of fluency.  
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2. Perceptions of fluent speech production  

 
In the second language acquisition (SLA) and language testing literature, definitions of 
fluency are generally linked to qualitative features of ease, naturalness and 
appropriateness but more often make mention of more quantitative temporal aspects, 
such as pause phenomena, speed and the ability to produce fluent runs of speech 
(Brumfit 1984,2000; Ejzenberg 2000; Fillmore 2000; Kormos 2006; Pawley and Syder 
1983; Sajavaara 1987; Schmidt 1992; Segalowitz 2010). With these considerations in 
mind and for the purposes of this study, L2 fluency will be defined as L2 skilled 
ƉĞƌĨŽƌŵĂŶĐĞ͕ ƌĞĨĞƌƌŝŶŐ ƚŽ ͞ƌĂƉŝĚ͕ ƐŵŽŽƚŚ͕ ĂĐĐƵƌĂƚĞ͕ ůƵĐŝĚ͕ ĂŶĚ ĞĨĨŝĐŝĞŶƚ ƚƌĂŶƐůĂƚŝŽŶ of 
thought or communicative intention under the temporal constraints of on-line 
ƉƌŽĐĞƐƐŝŶŐ͟ (Lennon 2000: 26). This definition is appropriate because it considers the 
automaticity of both speech production and perception processes between speaker and 
listener. With regard to perceived fluency, we refer to Segaloǁŝƚǌ͛Ɛ (2010: 48) definition 
of this within his three-ƉĂƌƚ ŵŽĚĞů ŽĨ ĨůƵĞŶĐǇ͕ ĂƐ ƚŚĞ ͞inferences listeners make about a 
ƐƉĞĂŬĞƌ͛Ɛ ĐŽŐŶŝƚŝǀĞ ĨůƵĞŶĐǇ ďĂƐĞĚ ŽŶ ƚŚĞŝƌ ƉĞƌĐĞƉƚŝŽŶ ŽĨ ƵƚƚĞƌĂŶĐĞ ĨůƵĞŶĐǇ͘͟ WŚŝůĞ 
cognitive and utterance fluency are not the subject of this article, the former refers to 
ƚŚĞ ůŝƐƚĞŶĞƌ͛Ɛ ͞ĂďŝůŝƚǇ ƚŽ ĞĨĨŝĐŝĞŶƚůǇ ŵŽďŝůŝǌĞ ĂŶĚ ŝŶƚĞŐƌĂƚĞ ƚŚĞ ƵŶĚĞƌůǇŝŶŐ ĐŽŐŶŝƚŝǀĞ 
ƉƌŽĐĞƐƐĞƐ͟ ;Ɖ͘ ϰϴͿ ǁŚŝůĞ ƚŚĞ ůĂƚƚĞƌ ƌĞĨĞƌƐ ƚŽ ƚŚĞ ͞ŽƌĂů ĨĞĂƚƵƌĞƐ ŽĨ ƵƚƚĞƌĂŶĐĞƐ ƚŚĂƚ ƌĞĨůĞĐƚ 
ƚŚĞ ŽƉĞƌĂƚŝŽŶ ŽĨ ƵŶĚĞƌůǇŝŶŐ ĐŽŐŶŝƚŝǀĞ ƉƌŽĐĞƐƐĞƐ͟ ;Ɖ͘ ϰϴͿ͘ 

Regardless of which definition one subscribes to, there is a common feature 
underlying most, but not all, characterizations of L2 fluency. There is a widely held 
notion of speech rate or speed being the main qualifier of L2 fluency. In other words, 
the faster you speak, the more fluent you are. While the intent of this study is not to 
review the extensive quantitative L2 fluency research using temporal variables, we 
argue that these measures do not take full account of the range of differences L2 
speakers show in the fluency of their speech and do not offer detailed insights into the 
wide variety of impressions listeners hold about fluent performance.  

Examining issues of L2 fluency in speech production involves the detailed 
analysis of quantitative and qualitative features that correspond to the intuitive and 
subjective perceptions of listeners. Speech perception is inherently tied to speech 
production because human listeners are sensitive to articulation and speech sounds and 
they process this information to understand language. In the context of L2 perception, 
rhythmic and prosodic aspects interfere with how listeners process speech (Delattre 
1961; Freed 2000; Pell 2001; Wennerstrom 2000, 2001). In particular, stress patterns in 
the L2 speech stream play a critical role in crosslinguistic speech perception and in the 
encoding and decoding of sounds whereby speech perception processes dynamically 
adjust to L2 output. Thus, in the context of L2 fluency, it is vital to understand the 
ŝŶƚĞƌƌĞůĂƚŝŽŶ ďĞƚǁĞĞŶ ůŝƐƚĞŶĞƌƐ͛ ƉĞƌĐĞƉƚŝŽŶƐ ŽĨ ƐƉĞĞĐŚ ĂŶĚ ĂƐƉects of production, with 
ǀĂƌǇŝŶŐ ĚĞŐƌĞĞƐ ŽĨ ĨůƵĞŶĐǇ ŝŶǀĂƌŝĂďůǇ ŝŶĨůƵĞŶĐŝŶŐ ĐŽŵŵƵŶŝĐĂƚŝŽŶ ĂŶĚ ŽƚŚĞƌƐ͛ ĞǀĂůƵĂƚŝŽŶ 
of speech competence.   

Qualitative studies of L2 speech production and perception exploring French 
fluency are scarce within the SLA research literature. In fact, the only study to 
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investigate L2 fluency in French from both a speech production and a perception 
perspective was conducted by Freed (2000). Seeking empirical support for the belief 
that students who study abroad make more fluency gains, Freed analyzed two groups of 
French learners, one that went to study in France and another that studied at home. In 
ƚŚŝƐ ƐƚƵĚǇ͕ Ɛŝǆ ŶĂƚŝǀĞ FƌĞŶĐŚ ƐƉĞĂŬĞƌƐ ƌĂƚĞĚ ϯϬ FƌĞŶĐŚ ůĂŶŐƵĂŐĞ ůĞĂƌŶĞƌƐ͛ ƐƉĞĞĐŚ 
samples for fluency on a Likert scale of one (not fluent at all) to seven (extremely 
fluent). The speech samples were based on data collected from oral proficiency 
interviews (OPIs) in a pretest and posttest format. The results show that the study 
abroad students increased their OPI scores between Time 1 and Time 2. The untrained 
raters were asked to justify their observations and to rank the importance of the 
features of fluency specified, namely, amount of speech, rate of speech (pruned), 
unfilled pauses, frequency of filled pauses, length of fluent speech runs, repairs and 
clusters of dysfluency. More thĂŶ ŚĂůĨ ŽĨ ƚŚĞ ƌĂƚĞƌƐ ĐŚŽƐĞ ͚ƌĂƚĞ ŽĨ ƐƉĞĞĐŚ͕͛ ͚ƐŵŽŽƚŚĞƌ 
ƐƉĞĞĐŚ ǁŝƚŚ ĨĞǁĞƌ ĨĂůƐĞ ƐƚĂƌƚƐ͕͛ ͚ĨĞǁĞƌ ƉĂƵƐĞƐͬŚĞƐŝƚĂŶĐŝĞƐ͛ ĂŶĚ ͚ďĞƚƚĞƌ ŐƌĂŵŵĂƌ ĂŶĚ 
ǀŽĐĂďƵůĂƌǇ͛ ;Ɖ͘ ϮϱϰͿ ĂƐ ĐƌƵĐŝĂů ƚŽ ƚŚĞŝƌ ƉĞƌĐĞƉƚŝŽŶƐ ŽĨ FƌĞŶĐŚ ĨůƵĞŶĐǇ͘ FƌĞĞĚ ĂůƐŽ ĨŽƵŶĚ 
that the raters sometimes did not use fluidity as the basis for their fluency evaluations, 
but rather individual speaker attributes, such as tone of voice, accent, confidence in 
speech and richness of vocabulary. Although overall fluidity was the most noticeable 
characteristic observed by the raters, L2 fluency ratings were also influenced by factors 
beyond temporal and hesitation phenomena. 
 TŚĞ ŐŽĂů ŽĨ ŽƵƌ ƐƚƵĚǇ ǁĂƐ ƚŽ ĐŽŵƉŝůĞ ĂŶĚ ĂŶĂůǇǌĞ ƚŚƌĞĞ ƌĂƚĞƌƐ͛ ƋƵĂůŝƚĂƚŝǀĞ 
perceptions of fluent performance produced by L2 learners of French on a set of oral 
narrative tasks. The research aimed to uncover the linguistic processing experience of 
listeners when they evaluate L2 speech. Our study sought to answer the question: What 
ĂƌĞ ƚŚĞ ĨĞĂƚƵƌĞƐ ŽĨ LϮ ůĞĂƌŶĞƌƐ͛ ŽƌĂů ƉƌŽĚƵĐƚŝŽŶ ƚŚĂƚ ŝŶĨůƵĞŶĐĞ ƉĞrceptions of L2 fluency 
in French? As the research in perceived fluency in L2 French is sparse, our study sought 
to contribute to the existing literature by focusing on perceived fluency with regard to 
speech features of rhythm particularly, as well as speed, pauses, lexical retrieval, self-
correction and efficiency/effortlessness. The study thus offers a novel methodology for 
gathering qualitative data as a means of providing a framework for understanding the 
source of fluency perceptions in planning and encoding L2 speech. 
 

3. Method 

 

3.1. Participants 

 
The context for the study was a 5-week French immersion programme at a large 
francophone university in Québec, Canada. The L2 speaker participants were 40 
volunteer undergraduate and graduate learners registered in beginning, intermediate 
and advanced French courses. There were approximately 13 participants per level, 
ranging in age from 18 to 69 years (M = 26 years, SD = 10.57). The participants 
comprised 26 Canadian, 13 American and one British student, of whom 21 were female. 
The sample was not homogenous in order to allow for sufficient variation and to 
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characterize the different skill levels in spoken French. The participants were all native 
speakers of English and varied in their exposure to French language study and the 
francophone world. They had an average of six years of French instruction in a regular 
classroom setting with the exception of 10 participants who had attended for an 
average of nine years in a French immersion setting in another Canadian province 
outside Québec. While there are several different options of French immersion 
programmes available in Canada, the 10 participants aforementioned started in 
Kindergarten and completed in Grade 12. 

The rater participants were three native speakers and French language 
instructors from the same university who were recruited to judge L2 speech production 
qualitatively. Although the raters had many years of experience in teaching French to 
non-francophone students, none had previously been involved in any L2 fluency rating 
projects. The three raters had no contact with the speaker participants inside or outside 
the classroom and all the L2 speech production was effectively anonymous to the raters. 
 

3.2. Instruments 

 

The study design sought to employ different task types and degrees of task difficulty by 
varying the cognitive processing load, as Segalowitz (2010) suggests as L2 fluency varies 
according to task. Thus, the L2 speaker participants were asked to respond to three 
narrative speech tasks ranging in task complexity, demand and scope. In the first task, 
participants narrated a story based on six random pictures. The second task, a story 
retell, entailed retelling a story based on a short text in English about a horseback riding 
accident. In the final task, participants narrated a story based on an 11-frame cartoon 
strip presented in chronological order (for more details on the tasks see Préfontaine and 
Kormos (2015).  

Next, the three raters listened to each of 120 speech performances and gave 
their written qualitative impressions in which they described the features that most 
influenced their perceptions of L2 fluency in French. In the qualitative research 
conducted, the raters were intentionally untrained and were not provided with a 
definition of fluency to serve as a guide. This procedure was implemented in order to 
avoid imposing a particular self-fulfilling construct of L2 fluency on the raters. Rather, 
they were informed of the overall goal which was to reveal what native speakers 
͞ƉĞƌĐĞŝǀĞ ŝŶ ƚŚĞ ƌĞĂů ǁŽƌůĚ ĂƐ Ă ůŝƐƚĞŶĞƌ͟ ǁŚĞŶ ƚŚĞǇ ŚĞĂƌ LϮ ƐƉŽŬĞŶ FƌĞŶĐŚ ĂŶĚ ǁŚĂƚ 
personally influences their perceptions from both qualitative and quantitative 
perspectives. This open-ended approach allowed the raters to make their own 
judgments about what constitutes L2 fluency in French, while still providing 
considerable qualitative detail. 
 

3.3. Procedure 

 
During a one-hour face-to-face data-collection meeting, the speaker participants 
completed three different narrative speech tasks, for each of which they were allotted 
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three minutes of planning time. Their speech production lasted from two to five 
minutes. In order to manipulate the task effects on L2 production, the three tasks were 
administered in a counter-balanced design to control for task-order effects. 
 The speech-rating project was conducted online using Google Drive. Each 
ƉĂƌƚŝĐŝƉĂŶƚ͛Ɛ ƚŚƌĞĞ ƐƉĞĞĐŚ ƉƌŽĚƵĐƚŝŽŶƐ ǁĞƌĞ ƵƉůŽĂĚĞĚ ŝŶ Ă ƌĂŶĚŽŵŝǌĞĚ ŽƌĚĞƌ ƚŽ ĞŶƐƵƌĞ 
that the raters refrained from rating the same student equally across tasks. The raters 
provided written qualitative comments describing the fluency features that most 
influenced their evaluations of perceived fluency. All the qualitative comments were 
provided in an Excel spreadsheet in French and translated into English by the first 
author. 
 
3.4. Data analyses  

 
Impressions of fluency were analyzed to identify the speech features that most 
influenced their evaluations of L2 fluency. FŽůůŽǁŝŶŐ ‘ƵďŝŶ ĂŶĚ ‘ƵďŝŶ͛Ɛ (2005) 
guidelines, we took a miner approach to code, extrapolate and analyze the qualitative 
data. 
 

4. Results and discussion 

 
4.1. Speech features influencing perceptions of L2 fluency  

 

Table 2 shows the major themes that emerged from the qualitative analysis. Although a 
number of important issues pertaining to L2 speech perception were identified, such as 
the expressivity and grammatical competence of L2 speakers and their native-like use of 
oral discourse features, in our detailed analysis, we focus on the speech features of 
speed, pauses, lexical retrieval, self-correction, efficiency/effortlessness, and rhythm. 
These features thus provide data to compare with previous studies and also signal the 
influence of perception issues arising from French prosody specifically. An examination 
of the themes indicates that a combination of quantitative and qualitative fluency 
features appears to be at work when native speakers evaluate the fluency of L2 speech. 
AƐ ƚŚĞ ĚĂƚĂ ƌĞǀĞĂů͕ ůŝƐƚĞŶĞƌƐ͛ ƉĞƌĐĞƉƚŝŽŶƐ ĂƌĞ ĚĞƚĞƌŵŝŶĞĚ ďǇ Ă ŶƵŵďĞƌ ŽĨ ĚŝŵĞŶƐŝŽŶƐ͕ 
not all of which are merely temporal.  
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Table 2. LϮ PĞƌĐĞƉƚŝŽŶ FůƵĞŶĐǇ TŚĞŵĞƐ͕ DĞƐĐƌŝƉƚŝŽŶƐ͕ FƌĞƋƵĞŶĐǇ ĂŶĚ RĂƚĞƌƐ͛ CŽŵŵĞŶƚƐ 
across Tasks  

 

Theme Description Frequency 

Speed Rapidity or rate of speech 81 
Pause 
Phenomena 

Temporary interruption to the stream of speech 
 

172 

Lexical 
Retrieval 

Accessing words or expressions in the mental lexicon 60 

Self-
correction 

PĞƌĐĞŝǀĞĚ ĚĞĨŝĐŝĞŶĐŝĞƐ ŝŶ ŽŶĞ͛Ɛ ŽǁŶ language output 
(Dörnyei and Kormos, 1999) 

48 

Efficiency/ 
Effortlessnes
s 

Reference to speaking ease or difficulty and underlying 
speech planning and processing efficiency in L2 
communication 
 

406 

Rhythm 
 
 
Expressivity/ 
Psychological 
state 

The regular, patterned beat of stressed and unstressed 
syllables and pauses in an utterance. 
 
Expressivity or inner psychological state of the interlocutor 
conveyed in the voice 
 

201 
 
 

190 

Grammatical  
competence 

Reference to the structural and syntax rules that govern a 
language 
 

 
140 

Native-like 
oral 
discourse 
features 

Native-like speech manifestations in spoken discourse 136 
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4.2. Speech rate 

 

Previous cross-linguistic research has shown the importance of speech rate and mean length 
of run as predictors of L2 fluency and as a means to differentiate between proficiency levels 
(Bosker et al. 2013; Cucchiarini et al. 2002; Derwing et al. 2004; Freed 2000; Freed et al., 
2004; Ginther et al. 2010; Iwashita et al. 2008; Kormos and Dénes 2004; Lennon 1990; 
Préfontaine 2013; Préfontaine et al. 2015; Riggenbach 1991; Towell et al. 1996). In these 
studies faster speech rate and longer length of run was consistently found to be related to 
higher fluency scores and levels of proficiency. Compatible with these findings, the 
qualitative data revealed that speed is a salient quality of speech perception, but it also 
showed that relationship between perceived fluency and speed might be more complex 
than indicated in previous quantitative research. 

 
The speed of delivery (you can hear a machine gun) and uncertain pronunciation 
make the message almost completely incomprehensible. She is not aware that her 
message will not be understood. (Rater 1, Participant 1) 

 
While speech rate is an important feature of L2 fluency, for these listeners, the faster the 
speech rate, the lower the comprehension (see also Schwab and Grosjean 2004). The 
ĐŽŶŶĞĐƚŝŽŶ ďĞƚǁĞĞŶ ƐƉĞĞĐŚ ƌĂƚĞ ĂŶĚ ƌĂƚĞƌƐ͛ ŝŵƉƌĞƐƐŝŽŶƐ ŽĨ LϮ ĨůƵĞŶĐǇ ŝƐ ĨƵƌƚŚĞƌ ĞǆĞŵƉůŝĨŝĞĚ 
below, where we see that speaking too slowly is not without its problems either: 

 
Her slow speech puts me to sleep. This candidate wants to perform well but at the 
expense of a normal speech rate. (Rater 3, Participant 6)  

 

From a speech-perception perspective, the raters report slow speech as problematic 
ďĞĐĂƵƐĞ ŝƚ ĚŽĞƐ ŶŽƚ ĐĂƚĐŚ ƚŚĞ ůŝƐƚĞŶĞƌ͛Ɛ ĂƚƚĞŶƚŝŽŶ͘ TŚĞƐĞ ĐŽŵŵĞŶƚƐ ĂƌĞ ŝŶ ůŝŶĞ ǁŝƚŚ LĞŶŶŽŶ 
(2000)͕ ǁŚŽ ĂƌŐƵĞƐ ƚŚĂƚ ͞Ă good touchstone of acceptable fluency is the degree to which 
listener attention is ŚĞůĚ͛͛ ;Ɖ͘ ϯϰͿ͘ IŶ Ă ƐƚƵĚǇ ŽĨ E“L ůĞĂƌŶĞƌƐ͕ MƵŶƌŽ ĂŶĚ DĞƌǁŝŶŐ (2001: 455) 
ƌĞƉŽƌƚ ƚŚĂƚ ͞ƚŚĞ ƌĞůĂƚŝŽŶƐŚŝƉ ďĞƚǁĞĞŶ ƐƉĞĂŬŝŶŐ ƌĂƚĞ ĂŶĚ ŽƚŚĞr L2 dimensions of speech may 
ďĞ ĐƵƌǀŝůŝŶĞĂƌ͕ ƌĂƚŚĞƌ ƚŚĂŶ ůŝŶĞĂƌ͘͟ In other words, optimal comprehensibility is related to a 
moderate speech rate. Clark (2002) argues that the most effective messages are delivered 
͚ŽŶ ƚŝŵĞ͕͛ ŝ͘Ğ͘ ǁŝƚŚ ƌĞƐƉĞĐƚ ƚŽ ƚŚĞ ƚĞŵƉŽƌĂůŝƚǇ ƌĞƋƵŝƌĞŵĞŶƚƐ ŽĨ ƚŚĞ ůŝƐƚĞŶĞƌ͘  

Moreover, perceptions of fluency are formed not only in relation to speed, but also 
based on the number of words between pauses. For example: 

 
Sometimes his word choice managed to impress me (ŝů Ɛ͛ĞƐƚ ƌĞŶĚƵ instead of il est 

alléͿ ͚he travelled͛ instead of ͚ŚĞ ǁĞŶƚ͛, and the same for his speech rate. He tells a 
part of the story pretty quickly, pauses, then another part, then pauses. The 
information relayed between pauses is fairly quick and the words seem to come 
easily. (Rater 1, Participant 17)  

 

TŚĞ ƐƚƵĚĞŶƚ͛Ɛ ƐƉĞĞĐŚ ŝƐ not really spirited: it is staccato (3-4 words, a pause; 3-4 
words, a pause), ums ... a lot of ums ... that allow her to find the time to invent a 
sequel. I noticed a long pause in which she seeks ƚŚĞ ǁŽƌĚ ͚ƌŝŶŐ͕͛ I ƚŚŝŶŬ͘ She chose 
to break her rhythm of narration to try to meet a criterion for correctness of 
vocabulary.  (Rater 2, Participant 34) 
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As mentioned previously, research has also confirmed the importance of mean length of 
runs measured quantitatively (Freed et al. 2004; Raupach 1980, 1987; Towell 2002; Towell 
et al. 1996). It is noteworthy that our data also show how listeners qualitatively describe 
speech features that are quantitative in nature. Furthermore, the comments reveal that the 
temporal measures of speech rate and fluent runs are closely observed by the raters, and 
that they often consider these measures jointly rather than in isolation. 
 
4.3. Pause phenomena 

 
Whether in L1 or L2, pausing is an observable and natural occurrence in spontaneous 
speech and fulfils an important linguistic processing and social function (Clark and Fox Tree 
2002). Depending on their place, length and frequency in the L2, pauses can be seen as 
psycholinguistic indicators of planning processes and speech encoding difficulties (Kormos 
2006)͘ TŚĞ ƌĂƚĞƌƐ͛ ŽďƐĞƌǀĂƚŝŽŶƐ ŝŶ ŽƵƌ ƐƚƵĚǇ ǁŝƚŚ ƌĞŐĂƌĚ ƚŽ ƉĂƵƐŝŶŐ ĐĂŶ ďĞ ĚŝǀŝĚĞĚ ŝŶƚŽ ƚǁŽ 
major groups: comments related to filled pauses and unfilled pauses.  

In relation to filled pauses, the raters identified the use of the French filler ͞ĞƵŚ͟ ĂƐ 
contributing to more native-like language use and perceptions of fluency, for example: 

 
Of course, this students hesitates, makes a lot of ͚ƵŚ͛ ƐŽƵŶĚƐ, but he often adds a 
conjunction (et, euh, mais, alors, doncͿ ͚and, um, but, so, therefore͛ to ensure the 
link with the preceding sentence. His hesitations seem normal because francophones 
use the same filler trick. (Rater 2, Participant 9)  
 

TŚĞ ƵƐĞ ŽĨ ĨŝůůĞƌƐ ƐƵĐŚ ĂƐ ͚ĞƵŚ͕ ĞŶĨŝŶ͕ Đ͛ĞƐƚ ă ĚŝƌĞ͕ ďŽŶ͕ ĂůŽƌƐ ĞƚĐ͛͘ ŝŶ ůĞĂƌŶĞƌƐ͛ ƐƉĞĞĐŚ 
production is highly idiomatic and enhances the degree of L2 fluency because these same 
fillers are associated with L1 use (Raupach 1980). As demonstrated by the comments, the 
use of French fillers leaves a favourable impression on L1 listeners. In relation to problem-
solving mechanisms, the use of fillers as a communication strategy can compensate for 
resource deficits in L2 processing (Dörnyei and Kormos 1998). As this rater comments, 
actual speech planning can be inferred: 

 
I think she is trying to form sentences in her head before saying them, which is why 
she hesitates so much. (Rater 1, Participant 33)  

 

Disfluent speech, as indicated by excessive pausing, has previously been reported as being 
one of the major impediments to L2 intelligibility and a source of negative perceptions of 
French speech performance (Olynyk et al. 1990). The data reveal that hesitations, especially 
at inappropriate junctures, tend to be viewed unfavourably: 

 
The discourse organization is ok and I can follow the story quite well, but some of 
the pauses are not in the right place. (Rater 2, Participant 19)  

 
Previous L2 fluency perception research in English has also reported that frequent speech 
hesitations, especially in the middle of a clause rather than at the end, sound disfluent to 



 

 

85 

native speakers (Ejzenberg 2000; Pawley and Syder 2000; Riggenbach 1991; Wennerstrom, 
2001).  
As regards unfilled pauses, the data show that in some cases unfilled pauses are seen as 
natural and acceptable to the listener: 

 
The pauses sound natural ... like he is looking for his thoughts rather than searching 
for words or checking grammar. (Rater 3, Participant 17)  

  
TŚĞ ƌĂƚĞƌƐ͛ ĐŽŵŵĞŶƚƐ ƌĞǀĞĂů ƚŚĂƚ ƚŚĞǇ ĂƌĞ ƐĞŶƐŝƚŝǀĞ ŶŽƚ ŽŶůǇ ƚŽ ƚŚĞ ůŽĐĂƚŝŽŶ ŽĨ ƉĂƵƐĞƐ ďƵƚ 
also to their purpose. If pauses are used by L2 speakers to plan their messages and if they 
are placed at appropriate junctions, they are not evaluated as signs of dysfluency. 

NĞǀĞƌƚŚĞůĞƐƐ͕ ƚŚĞƌĞ ǁĞƌĞ ĂůƐŽ ĐŽŵŵĞŶƚƐ ǁŚŝĐŚ ƌĞĨůĞĐƚĞĚ ƚŚĞ ƌĂƚĞƌƐ͛ ƵŶĐĞƌƚĂŝŶƚǇ 
ĂďŽƵƚ ƚŚĞ ƐƉĞĂŬĞƌ͛Ɛ ŝŶƚĞŶƚ ďĞŚŝŶĚ ƉĂƵƐŝŶŐ͘ IŶ ƚŚĞ ƋƵŽƚĞ ďĞůŽǁ ƚŚĞ ƌĂƚĞƌ ĚĞƐĐƌŝďĞƐ ŚĞƌ ŽǁŶ 
internal debate as she tried to evaluate the purpose of pausing.   

 
 I ĚŽŶ͛ƚ ŬŶŽǁ ŝĨ this student is interrupting his narrative to search for words in French 
or to organize his thoughts. (Rater 3, Participant 6) 

 
This indicates that raters may not always be able to judge whether pauses are associated 
with difficulties in lexical retrieval or if, rather, the speaker is in the process of 
ĐŽŶĐĞƉƚƵĂůŝǌŝŶŐ ƚŚĞ ƐƚŽƌǇůŝŶĞ͘ TŚĞ ĚĂƚĂ ƉƌĞƐĞŶƚĞĚ ŚĞƌĞ ĂďŽƵƚ ƌĂƚĞƌƐ͛ ƉĞƌĐĞƉƚŝŽŶƐ of L2 
ůĞĂƌŶĞƌƐ͛ ƉĂƵƐŝŶŐ ďĞŚĂǀŝŽƵƌ ŵŝŐŚƚ ĞůƵĐŝĚĂƚĞ ǁŚǇ ƚŚĞ ĨŝŶĚŝŶŐƐ ŽĨ ƉƌĞǀŝŽƵƐ ƋƵĂŶƚŝƚĂƚŝǀĞ 
studies on the role of the frequency of pauses in fluency judgements are contradictory. For 
example, Kormos and Dénes (2004) found no link between fluency ratings and the 
ĨƌĞƋƵĞŶĐǇ ŽĨ ƵŶĨŝůůĞĚ ƉĂƵƐĞƐ ŝŶ LϮ EŶŐůŝƐŚ͕ ǁŚĞƌĞĂƐ LĞŶŶŽŶ͛Ɛ (1990) ĂŶĚ FŽƐƚĞƌ ĂŶĚ “ŬĞŚĂŶ͛Ɛ 
(1999) studies demonstrate the existence of such a relationship.  
 

4.4. Lexical retrieval 

 
Closely related to pause phenomena is the issue of lexical retrieval in speech processing. As 
Lennon (2000) emphasizes, efficient lexical retrieval is one of the most important factors in 
L2 fluency. In the data collected, the raters commented on topics pertaining to the ease and 
difficulty of lexical retrieval and the communication strategies used to overcome problems 
with lexical access. First, tŚĞ ƌĂƚĞƌƐ͛ ƌĞƉŽƌƚƐ ŝŶĐůƵĚĞ ƐŽŵĞ ĐŽŵŵĞŶƚƐ ĂďŽƵƚ ƚŚĞŝƌ ƉĞƌĐĞƉƚŝŽŶƐ 
with regard to the ease of lexical retrieval:  

 
The very few hesitations sounded natural, as if he were catching his breath. It didn't 
sound as if he was looking for words or didn't know what to say. (Rater 3, Participant 
37) 

 
As the excerpt shows, inherent to perceptions of lexical retrieval is the notion of pausing. 
Therefore, not only ease of lexical retrieval but also apparent stability in lexical knowledge 
in language processing is paramount to perceptions of L2 fluency.  
 
Second, comments in relation to reduced skills in word retrieval generally pertain to overall 
difficulty in lexical encoding:  
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She is looking for words and good structures but unfortunately this makes her errors 
even more noticeable! (Rater 2, Participant 18) 

 
Thus, obvious searching for words and expressions does not go unnoticed and marks their 
unavailability in the mental lexicon (Levelt 1989). In these examples, difficulties with 
efficient lexical retrieval might have been managed by deploying lexical problem-solving 
strategies (Dörnyei and Kormos 1998; Poulisse 1993). TŚĞ ƌĂƚĞƌƐ͛ ƋƵĂůŝƚĂƚŝǀĞ ĐŽŵŵĞŶƚƐ ĂůƐŽ 
highlight the importance of reverting to communication strategies as an alternate means to 
convey the intended message:   

 
She is searching for words and structures but does not use strategies to circumvent 
these difficulties. (Rater 3, Participant 35) 
 

Whether for self-correction or as fillers or paraphrasing, using successful communication 
strategies was very much appreciated by the raters: 

 
I really appreciated his strategy ĨŽƌ ŐĞƚƚŝŶŐ ĂƌŽƵŶĚ ƚŚĞ ǁŽƌĚƐ ͚ƚŽ ůĂŶĚ͛͘ HĞ ƵƐĞƐ Ă 
paraphrase, and although it contains errors, it illustrates well the action of landing a 
plane (aller en bas et mettre son avion la où il doit allerͿ ͚go down and put the plane 
ƚŚĞƌĞ ǁŚĞƌĞ ŝƚ ŵƵƐƚ ŐŽ͛. (Rater 1, Participant 7) 
 

4.5 Self-corrections 

 
The inclusion of self-corrections in this study was psycholinguistically motivated, because 
they are often regarded as a marker of dysfluency (Tavakoli and Skehan 2005). Self-
corrections, a type of problem-ƐŽůǀŝŶŐ ŵĞĐŚĂŶŝƐŵ ƌĞůĂƚĞĚ ƚŽ ŽŶĞ͛Ɛ ŽǁŶ ŽƵƚƉƵƚ͕ ĨĂůů ǁŝƚŚŝŶ 
the realm of communication strategies (CS) (Dörnyei and Kormos 1998). As the term implies, 
self-corrections are self-initiated and are deployed to help the learner repair a problem 
arising in their own speech-production processes (Kormos 2000). Three main themes 
relating to self-ĐŽƌƌĞĐƚŝŽŶƐ ĂƌĞ ŝĚĞŶƚŝĨŝĞĚ ŝŶ ƚŚĞ ƌĂƚĞƌƐ͛ ĐŽŵŵĞŶƚƐ͘ FŝƌƐƚ͕ when perceiving L2 
fluency in French, the raters reacted favourably to learners who made an effort to self-
correct in their oral performances, whether this was effective or not, for example: 

 
In terms of self-corrections, yes, he makes a lot, but they are not the right ones (nous 

avons découvré? nous avons découru?) and even he seems to doubt his own 
corrections. He is conscious of his grammatical errors and the fact that he puts so 
much effort into correcting them makes him instantly likeable. (Rater 2, Participant 
21) 
 

TŚĞ ƌĂƚĞƌƐ͛ ĐŽŵŵĞŶƚƐ ŝŶĚŝĐĂƚĞ ƚŚĂƚ ŶĂƚŝǀĞ ƐƉĞĂŬĞƌ ůŝƐƚĞŶĞƌƐ ĂƌĞ ƐĞŶƐŝƚŝǀĞ ƚŽ ƐĞůĨ-correction 
efforts and appreciate them in L2 spoken French.  
 
Second, the raters detected oral performances in which no effort to self-correct was made. 
As a consequence, perceptions of L2 fluency in French were often unfavourable:  

 
Pauses are strangely long. She stocks up on ideas then outputs it all out, leaving no 
room for self-corrections. This student could have easily corrected « il était soif  ͩ ͚ŚĞ 
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ǁĂƐ ƚŚŝƌƐƚǇ͛ and « il faisait de l'éclairage » ʹ ͚ƚŚĞƌĞ ǁĂƐ ůŝŐŚƚŶŝŶŐ͛. (Rater 1, 
Participant 5) 
 

Thus, self-corrections are not only valued and appreciated, but were also expected by the 
native-speaker raters. Previous research shows that by raising awareness of communication 
strategies such as self-ĐŽƌƌĞĐƚŝŽŶƐ͕ ůĞĂƌŶĞƌƐ ŶŽƚ ŽŶůǇ ƐŵŽŽƚŚ ŽƵƚ ͚ƚƌŽƵďůĞ ƐƉŽƚƐ͕͛ ďƵƚ ĂůƐŽ 
improve their confidence and self-efficacy and control their speech performance better in 
oral testing (Dörnyei 1995; Lam 2006; Nakatani 2005, 2010).   
 
Third, the findings also seem to suggest that self-corrections are not a specific L2 marker, 
and may not negatively impact on perceptions of fluency. In fact, in several cases, the data 
indicate the view that self-correction sounds more native-like: 
 

There are false starts, reformulations to reorganize ideas, and self-corrections, and 
they are all fine. We do the same in our first language. (Rater 2, Participant 38) 

 
These findings are consistent with the results of Lennon (1990), who found that the ability 
to self-correct is an important aspect of fluency because it resembles native-speaker 
performance. Other studies have also demonstrated that the presence of repairs per se is 
not indicative of a lack of fluency (Freed 2000; Olynyk et al. 1990). 

Although there exist four major types of self-correction (see the taxonomy Dörnyei 
and Kormos 1998), the raters did not make specific comments pertaining to them. Rather, 
they generally acknowledged the fact that L2 speakers who initiated repairs were more 
favourably perceived. Therefore the use of a number of repairs as a dysfluency marker may 
be problematic in terms of the operationalization of fluency. As the results suggest, a higher 
frequency of repairs might not be indicative that speakers are perceived to be less fluent. 
Rather, repairs seem to support perceptions of fluency.  

 
4.6. Efficiency and effortlessness 

 
TŚĞ ƌĂƚĞƌƐ͛ ĐŽŵŵĞŶƚƐ ĐŽŶƐŝƐƚĞŶƚůǇ ŚŝŐŚůŝŐŚƚ ƚŚĞ ĨŝŶĞ ďĂůĂŶĐĞ ƚŚĂƚ ŵƵƐƚ ďĞ ƐƚƌƵĐŬ ďĞƚǁĞĞŶ 
speech rate, rhythm, pausing and lexical retrieval, as these are central to perceptions of 
ĞĨĨŝĐŝĞŶĐǇ ĂŶĚ ĞĨĨŽƌƚůĞƐƐŶĞƐƐ ŝŶ FƌĞŶĐŚ͘ IŶ ƚŚĞ ĐŽŶƚĞǆƚ ŽĨ ƚŚĞ ƌĂƚĞƌƐ͛ ŽďƐĞƌvations, the 
psycholinguistic processes of speech planning and encoding are particularly salient because 
their efficiency, or whether they operate easily and effortlessly, seem to have a direct 
ŝŵƉĂĐƚ ŽŶ ůŝƐƚĞŶĞƌƐ͛ ƉĞƌĐĞƉƚŝŽŶƐ ŽĨ LϮ ĂƵƚŽŵĂƚŝĐŝƚǇ ĂƐ ĚĞŵŽŶƐƚrated by the qualitative 
perceptions.  

With regard to perceived efficiency and effortlessness, four kinds of pattern emerge 
from the qualitative data. First, a key notion qualifying L2 efficiency and effortlessness in 
French is continuity, meaning the abilŝƚǇ ƚŽ ͚ŬĞĞƉ ŐŽŝŶŐ͛ Žƌ ƚŽ ͚ŚŽůĚ ƚŚĞ ĨůŽŽƌ͕͛ ĨŽƌ ĞǆĂŵƉůĞ͗ 

 
There was continuity ... and the whole story was coherent from start to finish. I 
wanted to keep listening. He did more than share a story, he shared an experience. 
(Rater 3, Participant 36) 

 
IŶ ƚŚĞ ĂďŽǀĞ ĞǆĂŵƉůĞ͕ ƚŚĞ ƌĂƚĞƌ ĚĞƐĐƌŝďĞƐ ƚŚĞ ƐƉĞĂŬĞƌ͛Ɛ ƌĞŵĂƌŬĂďůĞ ĞĂƐĞ ŽĨ ůŝŶŐƵŝƐƚŝĐ 
expression in delivering L2 speech. As we have seen, speakers who are evaluated favourably 
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are able to deliver longer messages with efficiency and without effort and are successful at 
ĐĂƚĐŚŝŶŐ ƚŚĞ ůŝƐƚĞŶĞƌ͛Ɛ ĂƚƚĞŶƚŝŽŶ͘ TŚĞƐĞ ĨŝŶĚŝŶŐƐ ĂƌĞ ƌĞŵŝŶŝƐĐĞŶƚ ŽĨ FƌĞĞĚ (2000) where 
ƌĂƚĞƌƐ ŶŽƚĞĚ ͚ĞĂƐĞ͕͛ ͚ĐŽŶĨŝĚĞŶĐĞ ŝŶ ƐƉĞĞĐŚ͛ ĂŶĚ ͚ĐŽŵĨŽƌƚ ŝŶ ƚŚĞ ĂďŝůŝƚǇ ƚŽ ĐŽŶǀĞƌƐĞ͛ ĂƐ ƐƉĞĞĐŚ 
qualities representative of higher fluency ratings.  
 
Second, efficiency and effortlessness are represenƚĞĚ ŝŶ ƚŚĞ ƌĂƚĞƌƐ͛ ĐŽŵŵĞŶƚƐ ŝŶ ƚĞƌŵƐ ŽĨ 
overall spontaneous language processing, for example: 

 
Her anecdote was clear and she was able to include all the pictures in her story. She 
didn't hesitate, nor correct herself. She was quick to synthesize the information. She 
was a competent speaker. She sounded spontaneous. (Rater 3, Participant 25)  
 

FƌŽŵ ƚŚĞ ƌĂƚĞƌƐ͛ ĐŽŵŵĞŶƚƐ ŝƚ ĂƉƉĞĂƌƐ ƚŚĂƚ ƐƉŽŶƚĂŶĞŝƚǇ ŝŶ ƐƉŽŬĞŶ ĚŝƐĐŽƵƌƐĞ ŝƐ ƚŚĞ ƐƉĞĞĐŚ 
feature underlying perceptions of effortless language processing. The data also illustrate the 
opposite effect of spontaneity on speech perception, despite apparent fluency features in 
ƚŚĞ ůĞĂƌŶĞƌƐ͛ ƐƉĞĞĐŚ͗  

 
She's fluent, but lacks spontaneity ... sounds as if she's looking for the right words 
rather than just speaking. (Rater 1, Participant 30)  

 
For these raters, the emphasis on a lack of spontaneity is perceived as disengagement on 
the part of the speaker. Thus different degrees of efficiency and naturalness in linguistic 
ƉƌŽĐĞƐƐŝŶŐ ŝŶ ƚŚĞ ƐƉĞĂŬĞƌ͛Ɛ ŽƌĂů ƉĞƌĨŽƌŵĂŶĐĞƐ ĂƌĞ ĚĞƚĞĐƚĞĚ ŝŶ ůŝƐƚĞŶĞƌƐ͛ ƉĞƌĐĞƉƚŝŽŶƐ͘  
 
Third, the listeners also attend to naturalness as another beacon of efficiency and 
effortlessness, for example: 

 
Very fluent speaker. She's clearly very comfortable speaking and using French. She 
speaks almost like a native. I felt she was sitting in front of me, she was not just a 
recording. (Rater 3, Participant 43)  
 
 

In these references, naturalness is suggestive of authenticity and consistent with giving 
ŽŶĞ͛Ɛ ĨƵůů ĂŶĚ ƵŶĚŝǀŝĚĞĚ ĂƚƚĞŶƚŝŽŶ ƚŽ ƚŚĞ ƉĞƌƐŽŶ Žƌ ŵĂƚƚĞƌ Ăƚ ŚĂŶĚ͘  
 
Finally, excerpts referring to the overall organization of speech were another feature the 
raters considered when reflecting on efficiency and effortlessness, for example: 

 
While the student may be able to speak French, there was no story as such, just a 
string of elements put together in a narrative which lacked relevance. He was just 
filling time and his story was incoherent. (Rater 3, Participant 13)  

 
According to our data, demonstrating spontaneity, naturalness and organization of speech, 
or coherence seem to be critical to perceptions of L2 efficiency and effortlessness. 
Interestingly, these three qualifiers often appear as descriptors on various qualitative L2 
speaking-ability scales. For example, the Common European Framework (CEF) (Council of 
Europe 2001) ŝŶĐůƵĚĞƐ ƚŚĞ ĨŽůůŽǁŝŶŐ ĚĞƐĐƌŝƉƚŽƌƐ ŽĨ ƐƉŽŬĞŶ ĨůƵĞŶĐǇ͗ ͞CĂŶ ĞǆƉƌĞƐƐ him/herself 
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ĨůƵĞŶƚůǇ ĂŶĚ ƐƉŽŶƚĂŶĞŽƵƐůǇ͕ ĂůŵŽƐƚ ĞĨĨŽƌƚůĞƐƐůǇ͟ ;CEF TĂďůĞ ϯ͕ ƉƉ͘ Ϯϴʹ29). The Canadian 
Language Benchmarks (CLB) (2012) also take a similar stance by placing emphasis on 
ůĞĂƌŶĞƌƐ͛ ĂďŝůŝƚǇ ƚŽ ͞ŐŝǀĞ ĚĞƐĐƌŝƉƚŝŽŶƐ ŝŶ ĐŽŚĞƌĞŶƚ ŶĂƌƌĂƚŝǀĞƐ͟ ;Ɖ͘ ϳϯͿ͘ The American Council 
on the Teaching of Foreign Languages (ACTFL) (2012) proficiency guidelines qualify a 
distinguished level speaker aƐ ͞ĂďůĞ ƚŽ ƵƐĞ ůĂŶŐƵĂŐĞ ƐŬŝůůĨƵůůǇ͕ ĂŶĚ ǁŝƚŚ ĂĐĐƵƌĂĐǇ͕ ĞĨĨŝĐŝĞŶĐǇ͕ 
ĂŶĚ ĞĨĨĞĐƚŝǀĞŶĞƐƐ͟ ;Ɖ͘ ϰͿ͘ 
 
4.7 Rhythm 

 
Rhythm is generally understood as the regular, patterned beat of stressed and unstressed 
syllables and pauses in an utterance. The three raters consistently displayed sensitivity to 
this specific acoustic quality of speech from different perspectives. A regular rhythm seems 
to have considerable impact on perceived fluency in general, in terms of catching and 
ŵĂŝŶƚĂŝŶŝŶŐ ƚŚĞ ůŝƐƚĞŶĞƌ͛Ɛ ĂƚƚĞŶƚŝŽŶ͗  

 
This ƐƚƵĚĞŶƚ͛Ɛ ƐƉĞĞĐŚ ƐĂŵƉůĞ ƌĞĂůůǇ ŝŶƚĞƌĞƐƚĞĚ me, not her story, but specifically her 
rhythm and lack of hesitation. (Rater 2, Participant 31) 

 
 

Second, from a cross-linguistic perspective, it is widely acknowledged that the rhythmic 
patterning in English and French differ substantially (Abercrombie 1967; Pike 1945; Vaissière 
1991; Walker 2001). Contrary to the stress-timed language of English, French is often 
described as a syllable-timed language (Abercrombie 1967; Vaissière 1991; Walker 2001). In 
French, all syllables within one rhythmic group have approximately the same duration, 
excluding the final syllable, which gets lengthened but without an increase in loudness 
(Wenk and Wioland 1982). In English, the accented syllable is towards the beginning of the 
rhythmic group and has variable lengthening, but there is an increase in loudness. This 
contrast in the duration of sounds is a major contributor to the impression of musicality and 
perception of rhythm in French as there are no stress marks on words, but rather on the 
rhythmic group (Price 2005).  The substantial rhythmic difference between English and 
French and the acoustic targetlike correctness ŽĨ ƚŚĞ ƐƉĞĂŬĞƌƐ͛ ƌŚǇƚŚŵ ǁĂƐ Ă ŶŽƚŝĐĞĂďůĞ 
feature, as this rater explains:  

 
HĞƌ ƌŚǇƚŚŵ ŝƐ ŶŽƚ FƌĞŶĐŚ͖ ƐŚĞ͛Ɛ ƚĞůůŝŶŐ ŚĞƌ ƐƚŽƌǇ ǁŝƚŚ ĂŶ EŶŐůŝƐŚ ƌŚǇƚŚŵ͕ ďƵƚ ƵƐŝŶŐ 
French. (Rater 3, Participant 5) 

 

 

5. Conclusion and implications 

 
Understanding fluency within the context of L2 speech production and perception is a 
critical challenge facing language assessment and second language acquisition research. The 
goal of this study was to demonstrate the extent to which certain factors impact on speech 
perception and aĨĨĞĐƚ ƌĂƚĞƌƐ͛ ƋƵĂůŝƚĂƚŝǀĞ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ĨůƵĞŶĐǇ ŝŶ LϮ FƌĞŶĐŚ͘ Aůů ŽĨ ƚŚĞ 
accounts chosen have a common goal: they try to explain how the auditory system of 
native-speaker listeners perceives speech output and how they try to match it to the input 
stored in their internal language representation of French. The data suggest that a fine 
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balance must be struck between speed, pausing, lexical retrieval, self-correction, 
efficiency/effortlessness, and particularly rhythm, to qualify as a fluent L2 French speaker. 
However, as the excerpts from the qualitative comments indicate, these speech features 
and concepts are inherently intertwined and cannot easily be distinguished from each other. 

While numerous comments refer to speed of delivery, in general it is mentioned less 
often than rhythm, indicating that it might be secondary to rhythm in L2 French. In principle, 
ĂĐĐŽƌĚŝŶŐ ƚŽ ƚŚĞ ƌĂƚĞƌƐ͛ ƌĞĂĐƚŝŽŶƐ͕ ĂŶ LϮ ƐƉĞĂŬĞƌ ŝƐ ĐŽŶƐŝĚĞƌĞĚ ĨůƵĞŶƚ ǁŚĞŶ ƚŚĞǇ ĐĂŶ 
combine all these features to speak easily, relatively quickly and with pauses at appropriate 
junctures. While all these factors together weave an intricate pattern in the fabric of L2 
fluency, the speech features that were most frequently commented on by the raters in this 
dataset were speech rhythm, efficiency and effortlessness. This may be due to the fact that 
speech rhythms and efficiency/effortlessness are easily perceived features, and given the L2 
French immersion context to which the raters are accustomed, they may be more conscious 
of these speech characteristics in L2 learners. Nonetheless, speech rhythm appears to be an 
overarching characteristic of fluent L2 speech in French. This one very pertinent comment 
summarizes well the essence of the powerful effect of rhythm as the underlying quality that 
must be achieved for favourable perceptions of fluency in French:  

 
This student borrows words from the language of Molière and sings them with the 
music of the English language. The melody of French spoken by a francophone is 
very different, not only in the melody, but also on the stress placed on the word. She 
speaks like an anglophone. 

 

The conclusion here is that the language of Molière must not be spoken as if it is the 
language of Shakespeare. In other words, it is not enough simply to produce French 
utterances, learners also need to learn the rhythm of the language. Like in music, speech 
rhythm in French is structured and anticipatory. In this regard, teaching students what 
constitutes a French rhythm could facilitate both the timing of speech production and its 
perception. A further conclusion from the qualitative analysis might also be that rhythm in 
French is a continuum, and that special attention must be paid to the durational properties 
of syllables.  
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