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ABSTRACT

Temporal features and frequency of pauses have been studied extensively in the
literature, but the interest in the syntactic location of pauses is a more recent
development. While previous research has studied the pause patterns of L1 and L2
speakers as well as the effects of pause location on perceptions of fluency, these studies
have all utilized a binary approach the categorization of pauses as occurring either
between or within clauses or major constituent boundaries. This research attempts to take
a look at pause placement with a finer distinction of pause location, including junctures
that occur between and within phrases. To accomplish this, two experiments were
conducted. The first experiment gathered read-aloud speech samples from native, non-
native, and heritage speakers of Mandarin Chinese, which were then manipulated in Praat
to contain only a single pause that occurred either between or within phrases. The
samples were presented to native Chinese speakers to assess for perceptions of fluency as
affected by the pause location condition. Findings of this preliminary pilot study did not
find a significant correlation between pause location and perceptions of fluency at the
phrasal level. The second experiment gathered spontaneous speech samples from the
same speaker population as Experiment 1. The pauses that occurred in the samples were
coded according to a system developed by the author to account for eight different
syntactic junctions, and the percentage of pause at each location was calculated. Analysis
showed a significant correlation with pause location and percentage of pauses (p < 0.01),
as well as a statistically significant interaction between the effects of speaker status and
pause location on percentage of pause (p = 0.011). The findings of this study are limited

due to the small population size, but research in this fine-grained analysis of pause



location within a clause has implications in the fields of L2 acquisition, psycholinguistics,

and natural language processing.
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CHAPTER 1
INTRODUCTION

The inspiration for this thesis topic arose from a personal experience in my 400-
level Chinese language course. For the class, we were required to read the text aloud and
submit our recording to our professor to grade for our fluency. I struggled to say an entire
sentence through without stopping to pause for breath or regroup my thoughts and
continue to read the sentence. As such, my grades for these texts were confined to the
high B, low A range. However, I began to listen to the textbook’s audio recording and
annotated where the reader paused before marking the spot in my own textbook. I noted
every pause the reader made, and in my own read-aloud session, I would then pause at
these junctures myself. I had already been chunking sentences by punctuation points, but
clauses can be quite lengthy, and I would still struggle. This new method allowed me to
mark pauses between those punctuation points. At these non-punctual pause points, |
could stop and either take a breath, or regroup my mind enough to continue to read the
text before I hit either the next pause point or the next punctuation point. After beginning
this practice, I noticed my grades improved by half a letter grade to largely mid A’s.
Because of this experience, [ wanted to conduct a study to see if where we pause
syntactically affects how fluent we are perceived to be.

To address this topic, I developed two experiments: one which involved eliciting
spontaneous speech samples from L1 and L2 speakers of Mandarin Chinese, and coding
where their pauses occurred in the syntax; the second of which involved Mandarin
Chinese L1 speakers assessing the fluency of speech samples from L1 and L2 speakers

that were manipulated so that pauses occurred at specific syntactic junctures. The former

1



experiment was constructed to better understand if there is a pause-pattern specific to L1
speakers of Mandarin Chinese and whether L2 speakers reflect or differ from those pause
patterns if they do exist. The latter experiment is to determine whether pause placement
affects perceptions of fluency and to understand if pauses at certain syntactic junctures
are more detrimental to perceptions of fluency than other pause junctures.

My experience in my language classroom was an isolated occurrence, involving
only me and my teacher. Through this study, I hope to understand if my own experience
was an anomalous, one-off occurrence, or if there is an underlying cause to our
perception of language and fluency that interacts or even intersects with the syntax-
prosody interface. Though the sample size of this pilot study is limited, prospective
findings of this study could have implications in the fields of second language
acquisition, psycholinguistics, and natural language processing. The following paper is
thus arranged as follows: Chapter 2 provides an review of the relevant literature
regarding fluency, pause study, the syntax-prosody interface, considerations for Chinese
as a selected language, and how my study addresses the gap as well as its relevance.
Chapter 3 details Experiment 1’s research design, including the methodology, recruitment
procedure (Section 3.1), participants (Section 3. 2), and data collection (Section 3.3); and
Chapter 4 reports the results (Section 4.1) and discussion (Section 4.2). Chapter 5 covers
Experiment 2’s methodology, including participants (Section 5.1) and data collection
(Section 5.2), while Chapter 6 reports the results (Section 6.1) and discussion (Section
6.2) for Experiment 2. The thesis thus ends on Chapter 7 with final conclusions regarding

the findings as well as insights into future research possibilities.



CHAPTER 2
LITERATURE REVIEW

Because this research concerns several areas of study—that of syntax, prosody,
and fluency (both in second-language acquisition and cognitive processing)—the
following literature review is sorted into four main sections. As a quick note, I will be
referring to my participants as “L1” and “L2” Mandarin Chinese speakers in this study.
Though there is a discussion in the community as to whether people should be referred to
as “native/non-native” speakers or as L1/L2/L3 users, I will be using the terms “L1/L2
speakers” and “native/non-native speakers” interchangeably, though it is important to
distinguish that some of my participants are actually L3 Mandarin Chinese speakers,
some are heritage speakers, and some may consider themselves fully bi- or multi-lingual.
Because my study does not strictly pertain to the issue of identity in language, I will be
referring to the participants as they identified themselves to me when discussing speakers
individually.
2.1 Fluency

Fluency is a term used quite often in the field of linguistics, particularly in the
area of second-language acquisition (SLA). Despite being used frequently, what fluency
exactly is and how it functions can be unclear. In 1990, Lennon argued that fluency is
purely a performative production; that is to say, it is a judgement made by the listener of
the speaker’s speech planning and production based on the speaker’s utterance, including
factors such as speech rate, pause, and corrections (as cited in Segalowitz, 2010, and

Kahng, 2018). A good summary is to say that fluent speech is the result of planning and



executing an utterance nearly simultaneously without or with little error (Rehbein, 1987,
as cited in Segalowitz, 2010).

More specifically, however, I will be adopting Segalowitz’s (2010)
conceptualization of fluency as consisting of three main categories: cognitive fluency,
utterance fluency, and perceived fluency. The first category pertains to “the speaker’s
ability to efficiently mobilize and integrate the underlying cognitive processes
responsible for producing utterances with the characteristics they have” (Segalowitz,
2010, 48). That is to say, because fluency is the result of simultaneous planning and
execution of an utterance, one must be able to organize all the required information—the
lexical words, the grammatical words, the syntactic order, in addition to any necessary or
wanted prosodic information—in a short amount of time. Slow or disjunctive gathering
and ordering of the information will lead to a decreased cognitive fluency. Utterance
fluency pertains more to the actualization of the utterance and the more “physical”
aspects of the utterance; as such, utterance fluency factors include temporal features
(such as speech rate), pauses, hesitations, and repairs. Lastly, perceived fluency steps
outside of the speaker and into the listener who makes assessment of the speaker based
on the former two fluencies. As such, perception fluency refers to “the inferences
listeners make about a speaker’s cognitive fluency based on their perception of utterance
fluency” (Segalowitz, 2010). For my own study, Experiment 2 will directly pertain to
perceived fluency as native Mandarin speakers are asked to assess how fluent they think
the speaker is based on their audio sample, while Experiment 1 will involve a bit more of

utterance fluency as the locations of pauses in spontaneous speech samples are coded.



Acoustic fluency measurements can generally be broken into three main
categories: speed, breakdown, and repair (Witton-Davies, 2014; Pinget, Bosker, Quené,
& de Jong, 2014; Tavakoli & Skehan, 2005), the first of which is generally measured
through either the number of syllables or words per minute (Skehan 2009) or the mean
length of syllables or words per minute (Pinget, Bosker, Quené, & de Jong, 2014), the
second of which is identified through pause (both silent and filled) measurements, and the
last of which involves repetitions, false starts, replacements, and reformulations (Skehan,
2009). Previous research varies as to what measure of fluency is the strongest predictor of
perceived fluency. Several studies suggest the strongest correlations with perceptions of
fluency derive from mean length of run (Kahng, 2014; Prefontaine, 2013), while others
find speech/articulation rate (Kahng, 2014; Liu & Wu, 2016; Prefontaine, Kormos, &
Johnson, 2016; Saito et al., 2017), average pause time (Prefontaine, 2013), filled pause
frequency (Révsz, Ekiert, & Torgersen, 2014), mid-clause pause frequency (Saito et al.,
2017; Suzuki & Kormos, 2020), and clause-final pause frequency (Saito et al., 2017,
Lambert, Kormos, & Minn, 2016).

As can be seen, pause—in some form or another, through its frequencys, its length,
or its location—bears a non-negligible impact on perceptions of fluency. For my thesis, I
will be focusing on pause location as it is a representation of the syntax-prosody interface
(discussed below). While there is a growing body of research in the last few years that
shows where a pause occurs is not unlikely to impact the speakers perceptions (Saito et al
2017; Kahng, 2018; Kahng, 2020; Suzuki & Kormos, 2020) in that even clause-final
pauses may be perceived more negatively than no clause at all (see Saito et al., 2017, and
Kahng, 2018, for affirmative findings; and Suzuki & Kormos, 2020, for contradictory
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findings) and that mid-clause pauses are perceived more negatively than clause-final
pauses (Saito et al., 2017; Kahng, 2018; Kahng, 2020; Suzuki & Kormos, 2020). To date
though, no study has yet researched the importance of location within a clause or at the
phrasal level; that is to say, are there places within a clause or phrase that are considered
to be worse places to pause from a fluency perspective? This is the focus of the first
research question of this study.

Though pauses are considered part of breakdown fluency factors, there is also
research to suggest that pauses are part of natural speech prosody. Pauses can generally
be split into two realizations—*“silent” or “unfilled” and “filled” pauses (such as u/4 and
um in English)—and serve a variety of roles, such as rhetorical purposes, stylistic
choices, interjective utterances, and turn-taking indicators amongst others (O’Connel and
Kowal, 2008). Categorically, though, there are two main types of pauses: prosodic pause,
which is a part of the discourse construction and typically occurs at major constituent
boundaries, such as between clauses or between intonational phrases; and hesitation
pause, which generally occurs at minor constituent boundaries or after the first word of
an intonational phrase (Kahng, 2018; Cruttenden, 1997). As referenced above, the
research is still indecisive as to whether between-clause/clause-final pauses are
significantly negatively correlated with perceptions of fluency, though there is a general
consensus that mid-clause pauses (which would, by definition, include pauses at minor
constituent boundaries) are negatively perceived. That being said, there is something of a
double standard; O’Connel and Kowal (2008) mention pause can serve a variety of roles
and these “disfluencies” can serve a discourse or socio-pragmatic function. Despite L1

and L2 users both producing disfluencies, L1 users are generally ipso facto considered
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fluent (Davies, 2003). To better understand if there is a bias against L2 users based on
pause location, I will be using my second experiment to code where pauses occur for L1
and L2 users of Mandarin Chinese to identify if there is a significant difference in where
pauses occur syntactically for the two groups.
2.2 The Syntax-Prosody Interface

Relevant to this research is Selkirk’s pioneering work on the syntax-prosody
interface (2006, 2009b, 2011). Selkirk develops the Match Theory of syntactic-prosodic
constituency correspondence, which involves three core units of match clause (i), match
phrase (9), and match word (w), whereby a clause/phrase/word “must be matched by a
corresponding prosodic constituent ... in the phonological representation” (2011, 439).
Under this theory, the phonological domains are expected to reflect syntactic constituents
ideally; however, higher-ranked prosodic well-formedness constraints', such as
markedness constraints, may cause the two systems to differ from each other in that the
phonological domains do not sync with the syntactic constituents (ibid). Furthermore,
because Selkirk’s theory already incorporates Chomsky’s work, I will be utilizing the
minimalist program of Generative Grammar model for my analysis and parsing of syntax
for the purposes of this paper.

For this work, Selkirk (2011) adopts several syntactic definitions. The “standard”
clause can be embedded or the matrix clause, is the complement to the functional head of
C, includes an overt or implied subject, a predicate, and Tense, and sits in the CP

(Complementizer phrase) level; an “illocutionary” clause serves a more discourse-driven

! See Prince and Smolensky (1993, 2004) for their work on Optimality Theory, which addresses the
concept of constraints in phonological theory.
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function and would more currently be called a Force phrase (ForcP), which sits higher in
the tree and “looks outside of the clause [to] [indicate] mood” (vanGelderen 2013, 154).
It is worth noting that according to Selkirk (2011), an FP is more likely to correspond to
an intonational phrase than a CP, particularly when considering embedded phrases (for
example, parentheticals are more likely to be phonologically marked in English—and
proposedly in all languages—than a clause that serves as a complement). Phrases in
Selkirk’s work generally correspond to Chomsky’s X-Bar Theory, though Selkirk makes
the distinguishment that while lexical projections—Ilike NP, VP, and AP—are not
phonologically differentiated in terms of prosody, lexical phrases and functional phrases
are phonologically distinct in that lexical phrases are more likely to conform to the ¢-
domain while functional phrases are less likely to do so if at all. One can further
distinguish a maximal ¢ where the phonological phrase is undominated by any other, a
minimal ¢ where the phonological phrase does not dominate any other phrase, and a
simple ¢ for all other instances (It6 & Mester, 2007). Following that, lexical words are
parsed at the phonological w-domain while functional words are not necessarily so, hence
the common tendency for functional words to cliticize and undergo phonological
reduction. However, the claim that there is some inherent distinction between a lexical
and a functional word that affects their phonological and prosodic representation is
challenged; Kruger (2019) contends that the differing phonological realization is due to
where functional words occur in the syntax, thus making the prosodic difference not a
byproduct of some inherent quality of lexical and functional words and phrases, but is

rather an inherent prosodic result of particular syntactic constructions and configurations.



This theory is generally in line with much of the previous work, though its
detailing is more descriptive and reasoning broader. Previous phonological research has
observed the correspondences between phonological groupings and syntactic
constituents. As mentioned, Cruttenden (1997) noted that prosodic pauses usually occur
at major constituent boundaries while hesitation pauses tend to occur at minor constituent
boundaries. It also aligns with the phonological bootstrapping hypothesis that Morgan
and Demuth (1996) redefined where infants and children can extrapolate enough
linguistic information from a speaker’s phonology so as to be able to guess at their
syntactic construction even if the meaning or part of speech of a word is not otherwise
known to the child; further studies support this theory (Christophe et al., 2008;
Hawthorne & Gerken, 2014).

2.3 The Chinese Language

My study examines the Mandarin Chinese language. On the whole, Chinese
belongs to the Sino-Tibetan language family, which is alternatively known as the Indo-
Chinese language family or the Sinitic languages, all of which have tonal systems (L1,
1973). Chinese’s tonal system is lexical phonemic in that though there are certain
phonological environments and syntactic structures that can alter a tone (see Simpson,
2014, for further detail), a word’s tone is generally assigned an underlying tone (Li &
Thompson, 1976). As a language, Chinese is incredibly diverse and consists of a
multitude of varieties, some of which are incredibly distinct from each other. Overall, the
Chinese language consists of seven main dialectal groups: Mandarin, Wu, Xiang, Gan,
Hakka, Min, and Yue (Kurpaska, 2010). The differences of these languages can include
phonological variation in pronunciation, different lexical choices, and even different
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syntactical configurations. The Mandarin dialectal group has its own subsets of varieties,
including Northeastern, Jilu (Beifang), Jiaoliao, Beijing, Zhongyuan, Lanyin,
Southwestern, Jianghuai, and Unclassified (Wurm et al., 1988). These varieties then have
their own regional varieties, though due to the sheer number of varieties that would
derive from nine larger varieties, I will not list them all.

The supergroup of Mandarin includes three large groups of Northern, Eastern, and
Southwestern Mandarin, though these can be further subdivided into Northeastern
Mandarin, Beijing Mandarin, Beifang (Jilu) Mandarin, Jiaoliao Mandarin, Zhongyuan
Mandarin, Lanyin Mandarin, Southwestern Mandarin, and Jianghuai Mandarin (Wurm et
al., 1988). While there are decent and varying levels of mutual unintelligibility amongst
Southern Chinese dialects, Mandarin varieties (along with and including Taiyuan,
Beijing, and Jinan, along with the regrouped Xi’an, Hannkou, and Chengdu) are
generally mutually intelligible amongst each other at both the word and sentence level
(van Heuven & Tang, 2009). Because of this mutual intelligibility, I have opted to study

the broader category of “Mandarin Chinese.” Furthermore, the establishment of 3% 1 i%

putonghua, a variety of Chinese based off the Beijing dialect, as the national language
and language of education lead to the spread of Mandarin amongst Chinese (Xia, 2017),
leading to a world-wide speaker population of 1.12 billion speakers and serving as one of
if not the official language of People’s Republic of China, the Republic of China
(Taiwan), and Singapore (Eberhard, Simons, & Fennig, 2021).

Typologically speaking, Chinese is a mono-morpho-syllabic language in that most
morphemes contain only a single syllable, though this is not to say that most words in

Chinese are monosyllabic; many are in fact disyllabic with a fair number of multisyllabic
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words (Norman, 1988). Though originally thought to be an OV language (Li &
Thompson, 1989), the grammar of Chinese is generally agreed to be SVO, and despite
being an analytic language with little (arguably no) inflection, is a pro-dropping language
(Paul, 2014) with a heavy use of the Topic structure (Shi, 2000).

In Chinese prosody, a prosodic word is often disyllabic as many lexical words
themselves are disyllabic, and the prosodic unit often begins with a stressed, full-toned
syllable, shortening of the word-initial syllable, boundary lengthening, and pitch
discontinuity (though usually there are no pauses); however, a prosodic word? can (but
not necessarily always does) include several words that operate together, such as (1)

(Wang, 2003, as cited in Yang, 2016).

Hfh K (Reproduced from Wang, 2003)

Ta meitian

3.S everyday

A singular prosodic word can in and of itself constitute a phonological phrase, but

more often, a phonological phrase contains a small pause, pre-boundary lengthening, and
pitch reset (Yang, 2016). Above that, the intonational phrase group is offset by pre-
boundary lengthening, a pause that generally corresponds to a major constituent
boundary, and a pitch reset (Peng et al., 2005, as cited in Yang, 2016). Overall, research
has shown that silent pause is a frequent (though not required) marker of discourse
boundaries, particularly in Taiwan Mandarin (as opposed to filled pause as a marker of

discourse boundaries), and that length of pause generally corresponds with boundary

hierarchy in that a higher discourse level was more likely to have a longer pause (Fon,

2 For further reading on prosodic words in Chinese (specifically, Shanghai dialect), please see Selkirk and
Shen (1990).
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Johnson, & Chen, 2010; Xie, Xu, & Wang, 2012; Yang, Shen, Li, & Yang, 2014). And
while Chinese’s status as a tonal language can cause some phonological effects that need
to be taken into account when considering prosody? (Shen, 1990), tones do not affect
silent pauses.

Lastly, the following study considers only pause placement despite other prosodic
features—such as syllable length and pitch reset—often co-occuring as a means to
demark prosodic units such as intonational phrase or prosodic phrase. This is because
while Taiwan Mandarin uses syllable and pause duration in spontaneous speech to
distinguish discourse hierarchy, Mainland Mandarin uses only pause, indicating that
pause alone is a sufficient phonological marker (Fon, Johnson, & Chen, 2010).

2.4 The Gap

Prosody, pausology, syntax, and fluency are all well-researched areas in the field
of linguistics, but the intersection of all four is a little more scarce and yet unexplored.
Previous research has found that speakers who pause less frequently and for shorter
durations are generally considered more fluent (Bosker et al., 2013; Kormos & Denes,
2004; and Cucchiarini et al., 2002), and that learners typically pause more frequently as
compared to native speakers (who also pause, but not with as great a frequency as
language learners) (Gotz, 2013). Furthermore, pauses do not affect speaker
comprehensibility as much as perceived fluency, meaning what the speaker says is
understandable, though not phonologically fluent (Suzuki & Kormos, 2020). However,

research into the effect of pause location on pause is a little more scarce. In general, while

3 For further reading on the interaction between tone and intonation in the Chinese language, please see
Shen (1990).

12



research finds that utterances without pause were considered most fluent, utterances with
pauses between clauses were judged more fluent that pauses within clauses (Chen, 2015;
Saito et al., 2017; Kahng, 2018; Shea & Leonard, 2019; Suzuki & Kormos, 2020). Other
research furthermore has shown that increased proficiency in a language (either as a
native speaker compared to a non-native speaker, or as a comparison of proficiency
amongst language learners) generally corresponds with an increased preference for
pauses at clausal boundaries (Chen, 2015; Lambert, Kormos, & Minn, 2016; Saito et al.,
2017; Kahng, 2018; Shea & Leonard, 2019; Kahng, 2020; Suzuki & Kormos, 2020).
Within that, though, research has not yet been done on the effect of pause placement
within clause, such as at the phrasal level. From this gap organically emerges RQ1: does
various pause placement within a clause (specifically between or within a phrase) affect
perceptions of fluency? Following previous literature with between-clause and within-
clause pauses, I hypothesize that pauses within phrases are more likely to be perceived as
more disfluent than pauses between phrases. Thus, the null hypothesis (RQ1 Ho) is stated
as: pause placement (at the phrasal level) does not affect perceptions of fluency.
Additionally, the literature has found that in regards to pause patterns, prosody
research shows that intonational phrases (i) generally correspond with clauses, and that
such intonational phrases are often demarked by pause amongst other prosodic features,
such as pre-boundary lengthening and pitch reset (Peng et al., 2005, as cited in Yang,
2016; Fon, Johnson, & Chen, 2010; Xie, Xu, & Wang, 2012; Yang, Sheng, Li, & Yang,
2014). In regards to L1 and L2 pause patterns, previous research has found an increase in
the number of within-clause pauses amongst L2 speakers as compared to L1 speakers (de
Johg, 2016; Duran-Karaoz & Tavakoli, 2020). Again though, the literature does not
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distinguish all the various syntactic junctures that exist, such as the various syntactic
locations within a clause and even various syntactic locations that occur between clauses.
It is from this gap that RQ2 emerges: where are pauses likely to occur (e.g. between a
Head and Complement, or between a sentential adverb and its Head, and so on)? RQ2 Hg
is stated as: there is no predictable location of a pause within a sentence, and therefore, no
analytic measurement correlating pause location to speaker status. While Experiment 2 is
more exploratory in nature, I do still have expectations pauses at clausal boundaries will
be most common (this follows with prosodic research) while pauses between syntactic
constituents with a close relationship (such as Heads and their Complements) will be less

likely to have a pause separating them.
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CHAPTER 3
EXPERIMENT 1: METHODOLOGY
3.1 Recruitment

For this study, there were two groups of participants: speakers and raters.
Speakers were recruited through purposive sampling from Chinese language courses and
other area studies courses via email, text, or social media (see Appendix A). As speakers
were expected to give a short speech about themselves, speakers were required to either
have studied Chinese for a minimum of two years at the college level or to speak Chinese
as one of their first languages. Participants were required to be over 18, and other
protected classes were excluded from this study. Additionally, as my study was only
approved for use in America and Taiwan, all participants had to be located in either the
US or Taiwan at time of participation.

Speaker participants were asked to engage in a series of tasks, including
answering (in English or Chinese) some biographically information questions, answering
two open-ended prompts for approximately a minute (in Chinese), and to read three
sentences in Chinese aloud (simplified, traditional, pinyin, and translation provided)
(Appendix C). The length of speaker participation was participant-driven in that the
participant could spend as little or as much time providing their audio samples as they
liked. The shortest session took about 10 minutes, and the longest session took a little
under an hour as some speakers wished to practice several times or to simply chat. A full
session was expected to take around 15 minutes (and many did), and as it was expected to
be a short time, participants were made aware that they wouldn’t be compensated for
their time. These participants were made aware their participation was entirely voluntary
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and optional and that they could withdraw from the study at any point and they could opt
to have their audio samples deleted at the end of the study.

Raters were recruited by purposive and voluntary response sampling via email,
text, social media post (see Appendix B), or through English language courses taught on
Zoom, various international student organizations, personal contacts and friends of
friends, as well as several word-of-mouth participants. All participants—regardless of
how they heard of the study—were provided an overview of the study in either the form
of the email, text, or social media post. In order to participate as a rater, participants had
to be over 18 and speak Mandarin Chinese as (one of) their first language(s) in addition
to being located in either the US or Taiwan at the time of the survey. Raters were
provided a link to an online survey that took an average of 28 minutes to complete
(Appendix C). As it was known the survey would take roughly half an hour to 45
minutes, raters were offered a $5 compensation. If they lived in Taiwan at time of
completing the survey, this compensation was offered through a PayPal transfer (equal to
130-150 NTD, dependent upon exchange rate for that day); if the rater was located in the
US at time of participation, they were offered a PayPal transfer of $5, or a $5 e-gift card
to Amazon, Target, or Starbucks. Like speakers, participants were made aware that
participation was entirely voluntary and optional, that they could withdraw at any time,
and that they could opt for their responses to be deleted at the end of the survey.

3.2 Participants

For this study, there were two groups of participants: speakers and raters.
Speakers provided stimuli for Experiment 1 and speech data for Experiment 2.

3.2.1 Speaker Participants
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A total of 24 speakers were recruited, and of the 24 speakers, 5 were native
speakers of Chinese, 3 were heritage speakers (meaning they grew up in a household that
included Chinese as one of if not the sole language, but in an area or country that did not
speak Chinese), and the remaining 16 were non-native speakers. The ages ranged from 19
to 34 with an average of 24.1 and a median of 24 years old; 17 participants were female

and 7 were male (Table 1).

Table 1

Speaker Participant Demographics (Exp. 1)

Speaker Age N. Females  N. Males Total Sub.
Mean S.D.

Native 26.6 4.72 3 2 5

Heritage 20.67 1.53 3 0 3

Non-native 24 3.29 11 5 16

Total 24.13 3.75 17 7 24

Speaker refers to whether the speaker is a native, heritage, or non-native speaker. Age is presented
in Mean and Standard Deviation in years. N. Females and N. Males represent the number of each
gender present for the three speakers, while Total Subj. represents the number of subjects for each
speaker group.
Of the 19 non-native and heritage speakers (average age: 23.5), 16 identified
their first language as English, 1 as Italian, 1 as Spanish, and listed both English and

Cambodian as their first language, hence the total reaching “20” for first-languages.

Table 2
Non-Native and Heritage Speaker Language Experience (Exp. 1)
Speaker Age at Start of Learn Time at College ILR

Mean S.D. Mean S.D. Mean S.D.
Heritage 13.67 5.03 3 1 32.67 5.77
Non-native  15.5 2.71 3.5 1.05 23.88 6.17
Total 15.22 2.99 3.42 1.03 25.26 6.81

Age refers to the age (in years) at which the speaker began learning Chinese in a formal setting (re:
in a class). Time at college refers to the number of years the speaker studied or has studied the
language in college. ILR refers to the speaker’s self-assessment of their speaking ability in the
language according to the Interagency Language Roundtable.
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All 19 listed either Mandarin, Standard Mandarin, or 181 Pitonghua as their

dialect of Chinese. Table 2 addresses the non-native and heritage speakers’ language
background, including when they first began learning the language in the formal setting
of a classroom, how long they spent learning the language at the college level, and their
self-assessment of their language ability. It is worth noting that all three heritage speakers
attended formal language instruction at some point in time, but two heritage language
speakers indicated that they began learning the language from an earlier age through
family members; the third heritage speaker did not disclose from whom they first learned
the language, but that it was spoken in the home. All participants had spent a minimum of
two years studying Mandarin at the college level. Not all participants were currently
studying the language at time of this research; some no longer studied the language, some
had graduated, and others no longer studied the language in the formal sense but spoke
Chinese either in their personal life or at their job. Though perhaps not relevant, it would
have been prudent of me to ask participants to estimate when they last spoke Chinese or
the frequency they used the language. The total time spent learning Chinese was not
recorded due to the varying situations and difficulty in specifying time spent learning the
language as some heritage speakers did not necessarily consider their time speaking with
family to be study, and other speakers had non-consecutive periods of learning the
language of using the language.

Non-native speakers (including heritage speakers) were asked to self-assess their
speaking ability in Chinese based on the ILR scale (Interagency Language Roundtable,
n.d.). The scale runs 0—5 with 0 being no proficiency and 5 being native proficiency, with

the options of each number having a “+” level (e.g. 0+, 1+, 2+ and so on, though level 5
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does not have a 5+). For the purposes of data, the ILR has coded the levels with a point-
value system of 0—50, which I will adopt here. The whole numbers correspond with a
value of the level times 10 (i.e. a level 2 would code as 20, and a level 0 would code as
0), and the L+ would code as the level times 10 and plus 6 (i.e. level 4+ would code as
46, and level 0 would code as 6). It is worth noting that the ILR scale measures
communicative ability and accuracy in terms of grammar and breadth of vocabulary, not
fluency per se, in that it does not specify docked points for fluency breakdowns,
pronunciations, speech rate, and so on. It is also relevant to note that while this was
phrased as a self-assessment, some participants (to varying degrees of recency) had
actually taken proficiency and aptitude tests whose results were presented according to
the ILR scale. Who had received ILR scores and who had self-assessed their own scores

were not noted in the data.

Table 3
Study Abroad Demographics
Location N. Participants Time

Mean S.D.
Mainland 20 4.99 4.16
Beijing 5 2.2 0.45
Hainan 1 3
Hangzhou 1 5
Nanjing 1 7.67 3.77
Xiang/Shanxi 3 12
Sheng
Shanghai 4 4.5 3.79
Sichuan 1 2
Suzhou 1 1
Xi’an 2 6.38 7.96
Xiang 1 12
Taiwan 8 2.67 1.41
Tainan 1 1
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Taipei 5 3.2 1.64

Speaker Time

Mean S.D.
Heritage 11 7.55
Non-native 4.92 3.85
Total 5.88 4.87

N. Participants in the first half of the table refers to the number of participants who studied at a
particular location. Mainland and Taiwan represent the total number of participants who studied
in those locations. Time represents how long participants studied abroad in months, and it is
represented in Mean and Standard Deviation. The lower half of the table is speaker-specific and
lists the Mean and Standard Deviation of time in months each group of speakers spent studying
abroad.

Heritage and non-native speakers were additionally asked if they had spent any
time abroad and if so, where and for how long. All participants had done so, and the
results are presented above (Table 3). The table is split into two halves: the first concerns
where the participants studied abroad, and the second half concerns speakers on a more
individual level. The time is presented in months as many had done summers abroad.
Many of these times are estimated periods as several participants listed numbers that
varied by one month for the same study abroad program (e.g. participants would report 2
month and others 3 for a summer program). Several participants studied abroad multiple
times, hence why the total number of participants exceeds the 19 speakers for the first
half of the table. Notably, 3 participants did not specify a city and simply said “Taiwan,”
thus, the total number of participants who studied in Taiwan includes the 6 participants
who studied at Tainan and Taipei, as well as the 3 participants who simply listed

“Taiwan.”

Table 4
Native Speaker Dialects

1% Dialect N. Participants
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WSH G Pritonghua 3
At Béijinghua 1

16771 Béifanghua 1

V4)11iE Sichuanhua 1

2" Dialect N. Participants
IR/ R 2
Gudngdonghua/ yueyui

I TE Piatonghua 2

None 2

N. Participants refers to the number of participants who speak a particular dialect. The top
half of the table concerns the speaker’s 1% dialect(s); some speakers listed more than one 1
and 2" dialects, hence where there are a total of 6 speakers despite the sample size only
having 5 native speakers.

Of the native speakers (average age: 26.6), participants identified their native

Chinese dialect in various ways. 1 participant identified 181 Pitonghua as their
native dialect, 1 responded 1t 51 Béijinghua, 1 said Mandarin Chinese, 1 responded [
JIIiE Sichuanhua, and the last reported both ¥ i Putonghua and 1t 751 Béifanghua.
As mentioned in Xia (2017), 815 Putonghua is the language of education, and is
based off of the Beijing dialect (aka It 1% Béijinghua) (van Heuven & Tang, 2009),
and 1t 7 1% Béifanghua meaning “Northern dialect” also belongs to the Mandarin
supergroup (Wurm et al., 1988). Lastly, VU )11 Sichuanhua or “Sichuanese” is spoken in

the region of Sichuan of which Cheng-du is the capital, and is classified as part of the
Southwestern Mandarin subsection, and is considered mutually intelligible with other
Mandarin dialects, though not perfectly so; van Heuven and Tang (2009) found Beijing

speakers were able to correctly perceive 62% of words spoken by VU )I|i& Sichuanhua
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while PU)1[1 Sichuanhua speakers were able to accurately hear 98% of words spoken by
Béijinghua speakers. Furthermore, both speakers who listed PU)!|i& Sichuanhua and 3t
771 Béifanghua amongst their 1% dialects also included 1M 15 Piitonghua as their other

1% dialect. Under this analysis, the five native speakers of Chinese were determined to be
acceptable representatives of Mandarin Chinese.
3.2.2 Rater Participants

A total of 14 participants provided full biographical information, and of those, 12
completed the entirety of the fluency assessment (2 did not complete the entire section of
the fluency assessment). The general biographical information is presented in Table 5.
The age of the raters ran the gamut from early 20s to 50s, though one participant listed
“00” as their age—this is assumed to be a typo and was removed for the purposes of
calculating Mean and Standard Deviation. The raters were also asked in which country
they grew up, all of whom grew up in either China, Taiwan, or in one of the

aforementioned and the US.

Table 5
Rater Demographics
Raters Age Gender Country
Mean S.D. N. N. N. China N. N.
Females Males Taiwan US
32.85 13.01 8 6 9 5 2

The above table presents the age (in years) of raters in Mean and Standard Deviation. N. Females
and N. Males report the number of participants who identified as the above genders, and N. China,
N. Taiwan, and N. US refers to the number of participants who reported growing up in the
aforementioned countries. Some reported growing up in two countries, hence the total exceeding
14.

Raters were furthermore asked to report their native language(s) (Table 6), native

dialect(s) (Table 7). Though Mandarin, Taiwanese, and Cantonese are all branches of the
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Chinese family, the table represents how the raters chose to identify their first
language(s). Asking raters to identify their native dialect (Table 7) was an attempt to
further specify what variety of Chinese raters spoke. I categorized these answers into the
language branches (e.g. Mandarin, Min, Wu, etc) and further subsets for larger groups
(e.g. one respondent reported their native dialect was Shandong dialect, which belongs to
the Jiaoliao branch of the Mandarin supergroup, hence it was counted amongst the
Jiaoliao branch).

Several raters reported their native dialect was “Taiwanese,” which posed some
problems as this phrase can refer to the Taiwanese variety of Mandarin, the Taiwanese
variety of Hokkien (a subset of the Min and specifically Southern Min language branch),
or the Taiwanese variety of Hakka (which in and of itself constitutes its own language
branch in the Chinese language family). Based on the raters’ responses for their native
language, native dialect, and total dialects spoken, I was able to determine that one rater
most likely mean Taiwanese Mandarin, while the other three meant Taiwanese Hokkien
or Taiwanese Hakka. Hakka is the language of the Hakka people, an indigenous ethnic
group in South East Asia and, in this case, specifically Taiwan; approximately 4 million
Hakka people currently live in Taiwan, comprising 15-20% of the country’s population
(Hakka Affairs Council in Taiwan, 2019). Hokkien meanwhile is a subset of the Southern
Min language branch (part of the larger supergroup of Min Chinese), and has been
growing in popularity in Taiwan, reaching speaker population equal to 71% of the
country (Wu, n.d.). Because there are nearly 3 to 4 times more Hokkien speakers than
Hakka speakers in Taiwan, I erred on the side of surmising the other three “Taiwanese”
respondents referred to Taiwanese Hokkien (hence why “Taiwanese” is reported under
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the Min branch in Table 7); however, it is entirely possible that the respondents could
have meant Taiwanese Hakka, in which case Table 7 is not representative of the native
dialect. That being said, of the three respondents who responded “Taiwanese” (but not
Taiwanese Mandarin), each one reported being bilingual and 2 of the 3 reported
Mandarin Chinese as a native language (the 3" respondent listed “Chinese” as their other

native language).

Table 6

Rater Native Language

Reported Language  N. Participants Perc Mono Perc Multi
Chinese 6 .83 17
Mandarin 8 .625 375
Taiwanese 3 0 1.0
Cantonese 1 0 1.0

The above languages are pulled from respondent’s own self-identified first language(s). N.
Participants represents how many participants reported the language as one of their first languages.
Because some participants identified themselves as bilingual, Perc Mono and Perc Multi represent
the percentage of respondents for that language who identified themselves as a mono or bilingual.

Table 7
Rater Dialects
Language N.Part Branch Perc Perc 18t Perc 2"  Perc Perc
Branch Dialect Branch  Dialect Dialect Mono Multi
Mandarin 10 42 58 .55 45
“Mandarin” .3 .8 2 1.0
Jiaoliao 2 1.0 1.0
Jilu .3 1.0 1.0
Beijing i 1.0 1.0
Jianghuai i 1.0 1.0
Min 4 1.0 1.0
S. Min .25 1.0 1.0
Taiwanese .75 1.0 1.0
Wu 1 Shanghai 1.0 1.0 1.0
Yue 1 Cantonese 1.0 1.0 1.0
Xiang 1 Changsha 1.0 1.0 1.0
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Hakka 1 T. Hakka 1.0 1.0 1.0
“Chinese” 2 1.0 ) ) ) )
Other 2 1.0

This table details the dialects raters reported being able to speak. Language Branch categorizes the
responses into the main Chinese language while Branch Dialect specifies the subset of the language
branch (see Section 2.3). N. Participants is the total number of raters who can speak each language
branch, Perc Branch is the percentage of the language branch who speaks that specific dialect, Perc
1* Dialect is the percentage of participants who speak that dialect and language branch as their
native dialect while Perc 2" Dialect is the percentage who speak that as a non-native dialect. Perc
Mono and Perc Multi details the percentage of each language branch and dialect who are
monolingual/monodialectal in Chinese and the percentage who are multilingual/multidialectal in
Chinese.

The below table reports the raters’ experience in foreign language contexts, either
as being in a country that spoke a language other than Chinese (the Abroad section of
Table 8) or as a teacher of Chinese as a foreign or second language (the Teaching
Experience of Table 8). Of the raters who reported having been abroad, all had gone to
the US. This section does not note whether the rater was currently abroad or not, simply
whether they had gone abroad before. Additionally, teaching experience does not
distinguish between people who served as teachers in the past and people who currently
teach. Lastly, raters were asked to rank their familiarity with English-accented Chinese
on a scale of 1-9, with 1 being not at all familiar, and 9 being extremely familiar. Though
one respondent reported an unfamiliarity with English-accented Chinese (3), most

reported a moderate to strong familiarity.

Table 8
Rater Linguistic Experience
N. Participants Time
Abroad Mean S.D.
Never Been Abroad 4
Been Abroad 10 9.33 7.94
N. Participants Time

25



Teaching Mean S.D.
Experience

No Teaching 6

Experience

Teaching Experience 8 6.83 7.14
Mean S.D.

Familiarity 7.14 2.00

The above table is split into three sections that details the raters’ experience in foreign language
contexts. N. Participants reports the number of raters who have or have not been abroad and the
number of participants who do or do not have experience teaching Chinese. For those with abroad
or teaching experience, the length in years of that experience is reported in Mean and Standard
Deviation.

3.3 Data Collection

The 24 speakers provided stimuli for the first experiment and speech samples for
the second experiment. The speakers were provided instructions in both English and
Chinese and were asked to complete a series of three tasks: to answer several questions
pertaining to their background (see section 3.2); to read three sentences in Chinese aloud,
which provided the stimuli for Experiment 1; and to answer in Chinese a question about
themselves (namely what is your major? in the style of Kahng, 2018), which would serve
as the data for Experiment 2.

For the read-aloud task necessary for Experiment 1, the three sentences were
selected by me from various Chinese textbooks (see Appendix D) and were chosen for
their syntactic sentence structure. The sentences were provided in simplified characters,
traditional characters, and pinyin, with an English translation provided. For this section, I
was not testing reading ability; [ was simply attempting to gather stimuli for Experiment

1. As such, participants were encouraged to practice reading the sentence as many times

as they would like before they were satisfied that their reading was the most fluent
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rendition they could give. I then manipulated each sentence in Praat (Boersma & Weenik,
2020) by normalizing the sample to 70 dB before manually removing every pause (filled
or unfilled) greater than 70 ms as 70 ms is the average of the two lowest boundaries for
pause duration that I have found cited in the literature (=60 ms in Campione & Véronis,
2002; >80 ms Levin, Silverman, & Ford, 1967). Of the lowest boundaries for pauses,
most cite 100 milliseconds as being the lowest threshold (Kang, Rubin, & Pickering,
2010; Riazantseva, 2001); opting for a threshold just lower than the previously typical
threshold decreased the chances of a pause being perceived. I then went in and added
pauses to the sentences; a control pause of 300 ms was added to Sentence 1 and Sentence
3 at clausal boundaries as previous literature has shown that the effect of pauses between
clausal boundaries as opposed to pauses within clausal boundaries are perceived as being
more fluent (Kahng, 2018). A shorter pause of 250 ms was added to randomly assigned
to syntactic placements that corresponded with either between-phrase or within-phrase
syntactic junctures (see Appendix D for the sentences and their pause location); this
served as the independent variable. The reason for 250 ms and 300 ms pauses is because
previous literature reports that this durational range reports the highest correlation
between pause and L2 fluency (de Jong & Bosker, 2013), thus the control and weightier
syntactic point of between-clause was given a 300 ms pause, and the independent
variables of pause between-phrase and pause-within phrase were given pause durations of
250.

These specific syntactic junctures at which pauses were placed were, by and large,
distinguished by whether or not they occurred between a Head and its Complement; those

that did were labeled as “within-phrase” pauses. Appendix D details the various locations
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that were coded as either between or within phrases. Due to the number of phrase
structures, participants were not all assigned the same pause location. However, I did
attempt to equally distribute the speakers. The between-phrase condition received a
random assortment of 8 native speakers, 3 heritage speakers, and 25 non-native speakers
for a total of 36 samples; and the within-phrase condition received a total of 7 native
speakers, 6 heritage speakers, and 23 native speakers for a total of 36 samples. Though
the heritage speakers did have an disparate number between the two conditions, this was
done to try and control for native speaker disparity. Heritage and non-native speakers
together represented 28 of the 36 speakers for the between-phrase condition with 8 native
speakers; the two groups together constituted 29 of the 36 speakers for the within-phrase
condition with 7 native speakers. Thus, the between-phrase condition had 1 more native
speaker than the within-phrase (a total of 8 as opposed to 7), 3 fewer non-native speakers
(a total of 3 as opposed to 6), and 2 more non-native speakers (a total of 25 as opposed to
23).

The Random Gauss function in Praat was then overlaid over the samples to
provide a white-noise background to obscure that the audio had been manipulated
(Kahng, 2018), such abrupt silences absent of even the white noise that had been present
in several of the recordings due to the nature of the audio being gathered over Zoom.
Because the audio samples were collected via Zoom and not in a controlled environment
like a recording studio, the Random Gauss decibel ranged from 50dB to 55dB in an effort
to mask the audio such that none could tell the samples had been manipulated.

These samples were then presented to native speakers via an online survey. This

survey asked rater participants to provide some background information (see Section 3.2)
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before listening to audio samples of Chinese and assessing for fluency. Raters were asked
not to pay attention to features like pronunciation, grammar, or vocabulary and were
instead asked to focus on features such as speech rate, filled and unfilled pauses,
hesitations or corrections, and overall flow of speech (Tavakoli & Skehan, 2005), and
based on these criteria, assess the fluency of the speaker on a scale of 1 “Extremely
disfluent” to 9 “Extremely fluent.” The audio samples were presented via PhonicAi
online survey (Phonic Inc, 2021) in a double-blind randomized order using the platform’s
randomization effect (even I do not know in what order participants heard the audio
samples). The entire survey took approximately 35 minutes to complete, and rater

participants were afterwards emailed their compensation.
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CHAPTER 4
EXPERIMENT 1: RESULTS & DISCUSSION
4.1 Experiment 1: Results

Overall, pause location was not found to be significantly correlated with fluency
ratings (Fig 1), though analysis of the distribution of fluency ratings (Fig 5) and the mean
scores (Fig 6) shows a visible if not statistically significant effect of pause location
amongst heritage and non-native speakers.

This experiment had two independent variables to account for: the first being the
independent variable of interest to this study, namely where the pause occurs
syntactically (either between or within a phrase), the second being an independent
variable that needs to be accounted for, specifically the speaker themselves who were
either native, heritage, or non-native speakers. To account for this, a2 Way ANOVA in
SPSS version 27 was used to calculate the effect of the two independent variables upon
the dependent variable of fluency rating. Because a 2 Way ANOVA requires the
dependent variable be scalar rather than ordinal as a Likert scale is, I calculated the mean
fluency rating for each speech sample to create scalar data (Statistics Solutions).

With speaker status (native, heritage, and non-native) and pause placement
(between clause and within clause) as between-subject factors, the 2 Way ANOVA
showed the main effects of speaker status (f(2, 66) = 32.336, p <0.001) and of pause
placement (f(1, 66) = 0.326, p = 0.570). The interaction between these two independent
variables did not reach statistical significance (f(2, 66) = 0.156, p = 0.856) (Fig 1). That is

to say, pause location did not have a statistically significant correlation with fluency
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rating, but whether the speaker was a native, non-native, or heritage speaker did have a
statistically significant correlation.

Figure 1

Tests of Between-Subjects Effects

Dependent VariableFluency Rating

Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model 73.193% 5 14.639 13.135 <.001
Intercept 2605.067 1 2605.067 2337.439 <.001
Speaker 72.077 2 36.038 32.336 <.001
PauselLoc .364 1 .364 .326 570
Speaker * PauselLoc 347 2 174 .156 .856
Error 73.557 66 1.114
Total 3834.519 72
Corrected Total 146.750 71

a. R Squared = .499 (Adjusted R Squared = .461)

It is perhaps unsurprising that whether a speaker is a native speaker or non-native
speaker has a strong correlation with their fluency rating as the former are seen as ipso
facto fluent (Davies, 2003). What may be a tad more surprising, but still not unexpected,
is that heritage speakers were significantly correlated with fluency rating (Fig 2). A
Tukey post-hoc test showed native and heritage speakers were not statistically different in
their fluency ratings, but that non-native speakers differed statistically from both native
and heritage speakers in terms of fluency scores. To verify this, a 2 Way ANOVA was re-
run with only heritage speakers and non-native speakers as groups within the independent
variable of speaker. Though p-value of pause location unexpectedly rose and reached
0.856, the new analysis did show that speaker status (heritage or non-native) was

significantly correlated with fluency ratings (Fig 3).

31



Figure 2

Multiple Comparisons

Dependent VariableFluency Rating

 Mean 95% Confidence Interval
() Speaker (NS, HS, () Speaker (NS, HS, Difference (I-
NNS) NNS) Std. Error Sig. Lower Bound  Upper Bound
Tukey HSD  Native Speaker Heritage Speaker .36097 445121 .698 -.70630 1.42824
Non-native Speaker 2.24720° 312279 <.001 1.49845 2.99595
Heritage Speaker Native Speaker -.36097 445121 .698 -1.42824 .70630
Non-native Speaker 1.88623" .383473 <.001 .96678 2.80569
Non-native Speaker Native Speaker -2.24720° 312279 <.001 -2.99595 -1.49845
Heritage Speaker -1.88623" .383473 <.001 -2.80569 -.96678
Bonferroni Native Speaker Heritage Speaker .36097 445121 1.000 -.73248 1.45442
Non-native Speaker 2.24720° 312279 <.001 1.48008 3.01432
Heritage Speaker Native Speaker -.36097 445121 1.000 -1.45442 73248
Non-native Speaker 1.88623°  .383473 <.001 94422 2.82824
Non-native Speaker Native Speaker -2.24720° 312279 <.001 -3.01432 -1.48008
Heritage Speaker -1.88623" .383473 <.001 -2.82824 -.94422
Based on observed means.
The error term is Mean Square(Error) = 1.114.
*. The mean difference is significant at the .05 level.
Figure 3
Tests of Between-Subjects Effects
Dependent VariableFluency Rating
Type Ill Sum Partial Eta Noncent. Observed
Source of Squares df Mean Square F Sig. Squared Parameter Power
Corrected Model 28.055% 3 9.352 6.793 <.001 .278 20.378 967
Intercept 1510.701 1 1510.701 1097.306 <.001 954 1097.306 1.000
Speaker 26.072 1 26.072 18.938 <.001 .263 18.938 .990
Pauseloc .650 1 .650 472 .495 .009 472 .104
Speaker * PauselLoc .012 1 .012 .009 925 .000 .009 .051
Error 72.967 53 1.377
Total 2698.566 57
Corrected Total 101.022 56

a. R Squared = .278 (Adjusted R Squared = .237)

b. Computed using alpha = .05

While raters did have a relatively strong degree of agreement on fluency ratings

for native and even heritage speakers, the fluency ratings for non-native speakers showed

a much greater variation (Fig 4 and 5). Recalling that the data points are all averaged

scores across the 12 to 14 respondents, it is easy to see that native speakers had a

relatively high and similar fluency score: highest rating of 9 for both between- and

within-phrase pause, lowest rating of 8.417 for between-phrase and 8.538 for within-

phrase, and a standard deviation of 0.213 for both between- and within-phrase pause.
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Heritage speakers also had a relatively high and similar fluency rating (Fig 5), albeit to a
lesser extent. The highest rating was a 9 for between-phrase pause and 8.917 for within-
phrase; the lowest rating of 8.333 for between-phrase pause and 7.417 for within-phrase
pause; and the standard deviation was .371 and .616 for between- and within-phrase
pause respectively. Non-native speakers, however, varied quite a bit on scores. The
highest fluency rating for between-phrase pause was 8.583 and the lowest was 4.167,
making the standard deviation 1.238; the highest for within-phrase pause was 8.692 and
the lowest was 4.750, making the standard deviation 1.479.

Figure 4

Descriptive Statistics

Dependent VariableFluency Rating

Std.
Pause Location  Speaker (NS, HS, NNS) Mean Deviation N
Between Phrase  Native Speaker 8.67228 .213195 8
Heritage Speaker 8.57265 .370983 3
Non-native Speaker 6.58000 1.237627 25
Total 7.21100 1.413745 36
Within Phrase Native Speaker 8.73168 212747 7
Heritage Speaker 8.22222 .616141 6
Non-native Speaker 6.31454 1.243755 23
Total 7.10249 1.479234 36
Total Native Speaker 8.70000 207521 15
Heritage Speaker 8.33903 .549887 9
Non-native Speaker 6.45280 1.234588 48
Total 7.15675 1.437673 72
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Figure 5

Clustered Boxplot of Fluency Rating by Speaker (NS, HS, NNS) by Pause Location
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Despite all this, we can observe that though the effects may not be statistically
significant, there is an observed difference between pause location and fluency rating for
non-native and heritage speakers wherein a pause within a phrase is judged less fluent
than a pause between phrases (Fig 6). This does not by any means prove a correlation as
the 2 Way ANOV A shows quite strongly there is not a statistically significant effect, but
it does provide the possibility that pause location may affect fluency in some capacity

(this will be discussed further in Section 5.2).
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Figure 6

Estimated Marginal Means of Fluency Rating
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4.2 Experiment 1: Discussion

To recap, the research question for Experiment 1 was: does pause placement
(between phrases or within phrases) affect perceptions of fluency? The null hypothesis
was stated as: pause placement (at the phrasal level) does not affect perceptions of
fluency. Based on the findings, I fail to reject the null hypothesis and found that there is
no correlation between pause placement (at the phrasal level) and perceptions of fluency.
The following segment discusses in detail the results and interpretations to explain the
above statement.

As already mentioned, whether the speaker is a native, non-native, or heritage
speaker is significantly correlated with fluency scores with native and heritage speakers
being significantly different from non-native speakers, but not significantly different

from each other. We can observe from the data (Fig 5) that even the highest of the non-
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native speakers could not reach native-level proficiency. Furthermore, we can observe
that heritage speakers who had a pause within-phrases as opposed to between-phrases
were rated lower; and the lower half of the heritage speaker scores all came from the
between-phrase condition. However, there were a limited number of heritage speaker
participants, so this observation should be taken with a grain of salt. Lastly, the mean of
heritage speakers (regardless of pause location) was lower than native speakers, and same
for non-native speakers to heritage speakers (Fig 6).

Why there were no statistically significant findings for the effects of pause
location on perceptions of fluency could be due to several reasons. To start, the lack of
findings could be due to the small sample size as only 12—14 responses per stimulus; a
larger sample size may have yielded statistically significant results. Another issue could
be that the pause effect was not great enough. In my experiment, [ had inserted only 1
pause at either a between- or within-phrase juncture for each sentence. It may be that in
order to have a noticeable effect, there must be a greater threshold of frequency that
needs to be reached. Previous research that found statistically significant results with
pause location had included 5 pauses per sentence (Kahng, 2018). If this is the case, it
would suggest that pause location alone is not a strong enough effect to be observed
without being fortified by an increased pause frequency. A third reason could simply be
that there is not a significant difference in how we judge fluency based on a pause
between- or within-phrases. Though findings have shown that pauses within clauses are
less fluent than pauses between clause (Chen, 2015; Lambert, Kormos, & Minn, 2016;

Saito et al., 2017; Kahng, 2018; Shea & Leonard, 2019; Kahng, 2020; Suzuki & Kormos,
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2020), listeners may not differentiate between types of pause within a clause (namely
between- or within-phrases).

Though the findings were not statistically significant, I would like to take a
moment to address the data as it appears. We can observe from Figure 4 that though
mean fluency rating for heritage speakers in both pause conditions (8.572 for between
and 8.222 for within), the effects of the within-phrase condition may have had a greater
likelihood of decreasing fluency scores as the lowest within-phrase pause score (7.417)
was nearly a full point lower than the lowest between-phrase pause score (8.333). This
could suggest that while there may be other acoustical and fluency features that may
overcome the effects of pause location, a pause between a phrase is less likely to be
observed as disfluent as compared to a pause within a phrase. However, this theory has
the caveat that due to randomization, there were only 3 heritage speakers for the between-
phrase pause group. This is an incredibly small sample size, and a larger study would
need to address this effect.

This observation was not seen in the non-native speaker pool. The highest fluency
rating for the two groups was nearly identical (8.583 and 8.692 for between- and within-
phrase pause), and the lowest rating for the two groups unexpectedly favored the within-
phrase pause condition by over half a point (4.750 for within-phrase and 4.167 for
between-phrase). This again may be due to the idea that while pause location may have a
more aggressive disfluent effect depending upon where it occurs, pause location alone is
not enough to sway fluency judgements to the point of overcoming speech rate, pause
frequency or duration, or other such factors. Varying lower and upper bound thresholds
aside, the mean fluency rating dropped from 6.580 in the between-phrase group to 6.315
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in the within-phrase group. This is a mild but noticeable change, and one that may
become more present if more pauses are added to a sentence in order to observe the
effect.

All this being said, we must also discuss the paradoxical increase in fluency of
native speakers in the within-phrase pause group as compared to the between-phrase
group. The increase was incredibly small, less than 1/10 of a point from 8.732 to 8.672,
but it does still run against expectations. That the native speaker population trends
differently than the heritage and non-native speaker populations suggests that there are
other fluency factors affecting this population at these high levels of fluency.

To summarize, this study did not find statistically significant correlations between
fluency ratings and pause location as it set out to do. While there is a minute but
observable effect of pause location in heritage and non-native speaker populations, this
research cannot statistically show that a pause within a phrase is perceived as more
disfluent than a pause between phrases. That being said, I do believe that due to the
limitations of this study (i.e. small sample size) and short-comings of this research design
(i.e. the inclusion of only one condition pause per each auditory stimulus) lead to
inconclusive and statistically insignificant results. However, the observable effects in
Figure 5 suggest that re-testing the effects of between- and within-phrase pauses on
perceptions of fluency is worthwhile as I do not believe this study conclusively showed
that there is no correlation between the two. Rather, I believe the study’s own limitations
failed to provide enough evidence to either support or refute a correlation between

fluency ratings and pause location between and within phrases.
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CHAPTER 5
EXPERIMENT 2: METHODOLOGY

5.1 Recruitment & Participants

Participants for Experiment 2 were gathered from the same speaker pool as in
Experiment 1. As part of their tasks, speakers had been asked to answer an open-ended
prompt about their major in order to elicit a spontaneous speech sample (Kahng, 2018).
Though 24 responses were gathered for this prompt; time and resource constraints meant
only ten could be analyzed. Rather than splitting the three speaker groups as three, three,
and four, five non-native speakers were selected at random, as were three native speakers
and two heritage speakers. This was done in part because the results of Experiment 1
showed that there was no significant difference in fluency ratings of native and heritage
speakers, thus I opted for an equal distribution of five non-native speakers against a
collection of five native and heritage speakers.

The ages of the speakers ranged from 21 to 33 with an average of 24.4 years, and

a near even distribution of men and women.

Table 9

Speaker Participant Demographics—Experiment 2

Speaker Age N. Females N. Males Total Sub;.
Mean S.D.

Native 28.67 4.04 1 2 3

Heritage 21.5 0.71 2 0 2

Non-native 23 1 3 2 5

Total 24 .4 3.63 6 4 10

Speaker refers to whether the speaker is a native, heritage, or non-native speaker. Age is presented
in Mean and Standard Deviation in years. N. Females and N. Males represent the number of each
gender present for the three speakers, while Total Subj. represents the number of subjects for each
speaker group.
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Excepting one non-native speaker whose native language was Spanish and one
who spoke Cambodian as one of their two native languages (the other being English), all
the other non-native and native speakers spoke English as their native language. As with
the sampling from Experiment 1, the self-reported ILR score (see section 3.2.1 for
discussion on ILR scale) varied by approximately 10 points (equivalent to one level)

between the heritage and non-native speakers.

Table 10
Non-Native and Heritage Speaker Language Experience—Experiment 2
Speaker Age at Start of Learn Time at College ILR

Mean S.D. Mean S.D. Mean S.D.
Heritage 16 4.24 3.5 0.71 31 7.07
Non-native  14.2 1.64 3.4 0.89 21.6 4.34
Total 14.71 2.36 3.43 0.79 24.29 6.47

Age refers to the age (in years) at which the speaker began learning Chinese in a formal setting (re:
in a class). Time at college refers to the number of years the speaker studied or has studied the
language in college. ILR refers to the speaker’s self-assessment of their speaking ability in the
language according to the Interagency Language Roundtable.

Regarding native speakers, two of the three were monodialectal Mandarin
speakers who spoke Mandarin Chinese (i 1% Piitonghua one speaker specified) as
their native and sole Chinese dialect. The other native speaker spoke VU )11 Sichuanhua
as their native dialect, with Mandarin Chinese as their second dialect. As mentioned in
Section 3.2.1, the Southwestern Mandarin variety of VU )I| 1% Sichuanhua is largely
mutually intelligible with other Mandarin dialects (van Heuven & Tang, 2009).

5.2 Data Collection
5.2.1 Gathering the Speech Samples

The question about themselves was to prompt the participants to provide

spontaneous speech samples. Participants were asked to aim for about 60 seconds of
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speech (I would give them a thumbs-up to signal the time was reached) and were allowed
to think about their response for as long as they’d like. They were also allowed to decide
at the end of their response if they were satisfied with their answer or whether they’d like
to try again. The reason I allowed this was to encourage participant turnout. Several
participants in my study were not willing to participate unless they had some control over
their final speech sample. Allowing participants to re-record their responses with me (but
not allowing participants to script a response) was a means through which I tried to still
gather spontaneous speech samples from all participants. Furthermore, I was attempting
to gather authentic speech samples, not necessarily speech samples that displayed
nervousness or jitters from being recorded.
5.2.2 Analyzing the Data in Praat

For this experiment, I was focusing on researching the likelihood of a pause
occurring at a particular syntactic juncture. To gather this data, I transcribed the
spontaneous speech samples of 10 speakers (3 native speakers, 2 heritage speakers, and 5
non-native speakers) using Praat’s Annotate to Textgrid (silences) function with a
Minimum Pitch set to 60 Hz and the minimal silent interval duration set to 0.25 s
(Southee, 2020) as 250 ms has been found to be the optimal minimal silent pause
duration that best correlates with fluency measures (de Jong & Bosker, 2013). I then went
through to verify that Praat’s annotated silent pauses were indeed silent, and that the
“pause” hadn’t mistakenly captured a sustained sonorant or quieted speech. After

correcting any mislabeled silences, I transcribed the speech data and defined where each
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pause occurred syntactically* (Fig 7). Pauses that were preceded, followed, or interrupted
by filled pauses were recorded as a single silent pause for the purposes of this experiment
(Kahng, 2014).

Figure 7
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The above figure shows a sample of how I annotated and identified pauses in Praat. This segment was
selected as it does not give identifying information about the participant who provided this speech
sample. Translated, the sentence reads Then (silent [DM.CI]) I also think my (silent [Poss.NP]) major
(silent [S.VP]) gives me really good (silent [Adj.NP]) (uh) (silent) feelings. DM stands for discourse

4 When transcribing the samples and labeling where pauses occurred syntactically, I did my best to ignore
prescriptive grammar in favor of syntactic grammar. That is to say, though someone may have been
grammatically “wrong,” their utterance may still have had a clear syntactic structure. For example, “She
think good story” is grammatically incorrect because “think™ takes a CP as its Complement, not a DP, and
because “story” cannot function as a bare noun in English without a determiner of some capacity. That
being said, one can still understand that “she” operates as the subject, “think” as the verb, and “good story”
as the Complement, even if the sentence is grammatically flawed and the meaning unclear.
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marker, under which I included sentential adverbs like “then” (note, #X J5 is not operating as temporal
adverb here, more as a narrative adverb that is connecting two thoughts), Cl means clause, S means
subject, Adj adjective, and VP verb phrase. Under my analyses, the run of pauses (silent [Adj.NP])
(uh) (silent) would all be counted as one single pause.

It is worth noting that though my study is on silent pauses, for this particular
experiment, | did note in my data filled pauses that occurred without silent pause. While 1
originally kept these filled pauses separate in my original gathering of the data, with the
exception of one solo filled pause, all filled pauses occurred in syntactic locations where
the speaker had paused silently.

The co-occurrence of filled pauses with silent pauses is not surprising and is well
documented in the literature (Stenstrom, 1990 as cited in Stenstrom, 2011; Swerts, 1998;
O’Connel & Kowal, 2008). Though filled and silent pauses carry different sociolinguistic
connotations—filled pauses can serve as a bid to hold the floor in the Discourse Analysis
paradigm (Belz & Reichel, 2015), though the need to hold the floor is a little less pressing
in a one-way interview—previous research has shown that neither filled nor unfilled
pauses are significantly correlated with whether the speaker is a native of non-native
speaker. In other words, one’s speaker status does not predict the occurrence of filled
pauses nor silent pauses, and that both are significantly correlated with pause location
between and within an Analysis Speech Unit (essentially a major constituent boundary)
(de Jong, 2016) with some studies suggesting a filled pause unaccompanied by silence is
more likely to appear phrase medially (Swerts, 1998). Because of this and because my
noting of silent pauses did not differentiate between a truly silent pause and a pause that
included periods of silence and hesitation sounds (e.g. um, uh), I opted to ultimately

include these isolated filled pauses in my analysis as they speak to disfluencies through
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an interruption of speech. In total, 19 of 230 total pauses were filled pauses that occurred
without a contiguous silent pause, representing 8.26% of the pauses.

Additionally, to make the task of coding (see Section 3.2.2.3) simpler, I did not
count pauses that occurred as part of restarts and reformulations because reformulations
in particular change the syntactic environment.

5.2.3 Coding the Data

Pauses recorded, labeled, and counted, I then needed to develop a coding system
to categorize and group the pauses. Previous research that has looked at pause location
has only looked at it binarily: either between or within clauses, major constituent
boundaries, Analysis Speech Unit, and similar large-branching differences that
distinguish pauses at the clausal level and within the clausal level (de Jong, 2016; Kahng,
2018; Shea & Leonard, 2019). Ultimately, I wanted to look at pauses with a finer toothed
comb, so I created a more complex coding system than the previous binary between-
within clause one. This system was developed using Generative Grammar as an
underlying base for its model and reasoning.

In total, I organized the pauses into 10 categories: 1) between clauses, 2) between
a discourse marker or a sentential adverb and the following clause that it precedes, 3)
between coordinated phrases (this includes phrases that were coordinated without a
conjunction being present), 4) between the Specifier and the VP (for simplicity’s sake,
the TP is not noted as Chinese does not have a Tense system), 5) between a Head and its
Complement, 6) between a Modifier and its noun Head, 7) between a degree adverb and
its corresponding Adjective or Verb Stative, 8) between a Modifier and its verbal Head,

9) imparsable/unintelligible pauses, namely pauses that occurred in environments where
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what was said was unclear, or pauses that occur in locations that are either grammatically
correct or have uncertain interpretations, and lastly 10) pauses that occur in
miscellaneous locations, which were largely in connection to discourse markers.

I have several reasons for this particular categorization, which I will detail below.
For one, between-clauses was counted as a pause that follows the end of a clause and the
start of another, regardless of whether that next clause begins with a subject, a discourse
marker, a sentential adverbial (including conjunctive adverbs like “however,” temporal
adverbials like “during the meeting, he took studious notes” or “while attending high
school, she was enrolled in six AP courses,” and prepositional adverbs situated at the
sentential level like “At home, I relax and watch TV”), a clausal coordinating conjunction

(such as 1H /& danshi “but”), or a clause adverbial of reason or a temporal clause

adverbial (e.g. “I went the store because I needed milk™ provides the reason, or “My dog

woke up when she smelled bacon” provides the when adverbial). For simplicity’s sake,

“sentential adverbial” will henceforth include all sentential adverbials discussed above, as
well as clause adverbials and clausal coordinating conjunctions. The term “discourse
marker” can reasonably apply to all of the above as discourse markers refers to words or
phrases that can serve one of four functions—temporal, contingency such as cause or
reason, comparison, or expansion, such as conjunction or specification Zufferey &
Degan, 2013, as revised by Crible, 2018)—but for the purposes of my analyses, discourse

markers will refer specifically to set phrases like for example, HS5lt /& Ui najinshishuo
“that is to say,” /B4 Ui zénmeshuo “how to say,” Ay 2242 1t xiwangshishuo “speaking
hopefully,” etc). Ultimately, as the two are categorized together, distinguishing sentential

adverbials and discourse markers is not particularly relevant; the important feature they
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both have is the sit high in the syntax tree above the clause. Furthermore, previous
research supports the frequency with which a pause co-occurs before a discourse marker
(Crible, 2019).

Category 2 was identified as including pauses that occurred after discourse
markers or sentential adverbs and before the rest of the clause. One could argue they sit
in the Spec of the TP> and one could argue they sit in an adverbial position. While I am
inclined to believe the latter, I do not think determining whether it sits in the Spec or the
AP of the TP changes the analysis. Thus, a pause that occurs after a discourse marker or
sentential adverbial is coded as introducing a new clause. For this reason, a pause that
occurred between the discourse marker T LA sudyi “so” or “therefore” of a new clause
and the sentential adverb I 1t xianzai “now” of the same clause was coded as a pause
between clauses because it occurred after a discourse marker meant to introduce a new
clause.

While rare, the data did show a total of three coordinated phrases (Category 3),
two of which occurred with a coordinating conjunction 1 4¢ “and.” One of the
coordinated phrases with a conjunction was uttered by a native speaker who coordinated
two NPs for the Subject, and the other conjunction was uttered by a non-native speaker
who coordinated two VPs with the same conjunction. While this is technically

ungrammatical in Chinese as 1 hé cannot coordinate VPs, I believe this is an effect of

the speaker’s L1 as English does not specify what sorts of phrases can be coordinated by

3 Though Chinese does not have a Tense system as mentioned above, I will continue to refer to the TP
when speaking of the clausal level of Chinese in order to keep with tradition. When clause distinction is not
relevant, I will use TP and VP interchangeably. One can also use the IP/InflP for the Inflection Phrase or
AspP for the Aspect Phrase.
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the word “and.” The other coordinated phrase did not occur with a conjunction, but two
NPs that both operated as the direct object of the same verb contained a pause between
them, which I analyzed as coordination as they were both complements to the same verb.

Troublingly, this analysis of coordination being permissible even without a
coordinating conjunction led to some problems as there were 4 instances of S VP1.VPa. [
could have argued this is as two verbs of the same grammatical subject that were
coordinated with an unrealized conjunction in the style of [tp Subj [coorr VP1 [coorr Conj]
[vp VP2]]]. In fact, if this were English, I would’ve done just so. But as mentioned in
Section 2.3, Chinese is a pro-drop language. Thus, I analyzed S VP1.VP> not as two VPs
sharing the same subject, but as two separate clauses with the second clause containing
an omitted subject, such as [vp Subj [ve VP1]] (pause) [vp O [vre VP2]]. While others may
argue against this, I thus categorized these four S VP1.VP» scenarios as belonging to
Category 1’s between clause grouping rather than to the coordination of Category 3.

As for Category 4, I labeled it as Spec.VP and not Spec.TP for a couple of
reasons. One, Chinese does not have a morphological Tense system, and other than the
future Tense (which is arguably an irrealis Mood), Chinese does not have purely
grammatical words or morphemes whose function is to indicate when the verb occurs
temporally in relation to the present (past can be indicated through lexical words like
“yesterday” or “last week” and through context) (Lin, 2006). Furthermore, the
distribution of adverbs in Chinese suggests that auxiliary verbs are not realized at the
Tense/Inflectional level but instead sit in the complement of the InfIlP/TP, hence why VP-
level adverbs occur between the subject and the auxiliary (Paul, 2015) (see 1). Lastly,
according to the VPISH (Verb Phrase-Internal Subject Hypothesis), the subject originates
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in the Specifier of the VP and is left-dislocated out to the Specifier of the TP (van

Gelderen, 2017, 60).

1) X4 M. & o A ok g
Zhéme wan. [tpTa [ [t @] hai [awp néng 1ai]]] ma?
So late still  can  come QuesPart

It’s already late. Can he still come?
(Reproduced from Paul, 2014, citing Lii Shuxiang, 2000. QuesPart by author of this

paper)

2) /N PN 7/~ | I Y
Xidolan  mingtian cai hui  dao  Béijing

Xiaolan tomorrow only.then will arrive Beijing

Xiaolan will arrive at Beijing only tomorrow.

(Reproduced from Paul, 2014, citing Ernst, 1994)

Category 5 referred to pauses that occurred between a Head and its Complement.

These Heads and Complement pairs included: verbs and their Complements (including
direct objects, indirect objects, and prepositional complements), light verbs and their VP
Complements (see (3)), prepositions and their Complements (including NPs/DPs as well
as any clausal complements like the one that occurred in (3)), determiners (including
quantifiers, numerals, and demonstratives with their associated Classifiers, as well as

possessives with their associated f)) DE particle), within compound nouns or nouns that

operated as a single unit (e.g. math.class), and subordinating conjunctions and their

clausal counterparts.

3) KT o bpfAr % # 5 4
[pe Guanyd [te[r [t D]] - [yerdhé  [v> qu [vejido [te [ve dU sha]]]11]

6 All examples taken from this study that contain identifying information (i.e. information about the
speaker’s major, personalized life situations, or unique aspirations or experiences) have been omitted and
replaced with grammatically identical but lexically different words. The lexical verb and the direct object in
(3) was specific to that speaker’s major, and so I swapped the lexical verb with a verb that also can take a
reduced clause as its complement (the verb “teach” in this scenario), then exchanged the reduced clause of
a verb and an object with a different lexical verb and object (“read” and “book”). Thus, the sentence
maintains its original grammatical construction, but any identifying lexical information has been changed
to protect the identity of the participants.
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Concerning o how go  teach read book
Concerning . how to teach reading
(Taken from this a native speaker’s speech sample)

There are a couple things to note here on the topic of Category 4. One, [ am

making the claim that the subordinating conjunction [X| 4 yinwéi “because” serves as a
Head that takes a clause as its Complement but that coordinating conjunctions like {H /&

danshi “but” do not. Coordinating conjunctions can in fact serve as the Head of a CoorP,
but I would argue that the relationship between a coordinating conjunction and its clausal
Complement is not as close as a subordinating conjunction and its clausal Complement,
hence why I’ve sorted pauses between coordinating conjunctions and clauses into
Category 2 while pauses between subordinating conjunctions and clauses I have put into
Category 4. Additionally, there are some debatable scenarios that I have chosen to label

as pauses between Heads and Complements (see 4 and 5).

4y, Xt IES o (S S A ¢
Wo dui shuxué i hén gan  xingqu
IS towards math i really feel interest

I really feel interested . in math.
(Taken from a heritage speaker’s speech sample)
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TP
DP/\ Tree for Sentence 4
® T

A~
PP Vv
TE= Adv%EGP N
towards math
really
\'
B NP
feel
/\N
PP SR
/\interest
P NP
- -
towards- math-
5) Blf i Wz o #H TAE
Zuihdo DE  jihui ° zhdo gdongzud
Best DE  opportunity o look for (find) job

The best opportunity . to look for a job
Intended meaning: the best opportunity - to find (762/) a job

(Taken from a non-native speaker’s speech sample)
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DP Tree for Fragment 5

5\

o NP

/\N'

CP

N /\
VsP/Adjp C N

R i) e CP'

best DE opportunity /\
C

@ VP
/\

jz I1’E
find job

In (4),  maintained that the preposition “towards math” serves as a complement.
This is a contentious claim, and it may truthfully be an effect of my own L1 of English.
Were I to say “I have an interest in math,” I would claim that “in math” is a complement
to the noun “interest;” or if [ were to say “I am interested in math,” I would argue that “in
math” serves as a complement to “interested.” These intuitions are possibly fueled by the
ability for “interest” to serve as a verb in English. But »## xinggi can only serve as a
noun in Chinese, there’s no verbal aspect to it, hence why it must always occur with
verbs like “have” or “feel.” So for me to claim that “towards math” PP is a sister to the N
that is then shifted out of the NP to sit in an adjunct position may be overstepping my
bounds, especially as I do not truly know that the PP X} (%% dui shiixué base-generates
as a complement to the noun. Furthermore, even if it did base-generate there, there would

have to be the DE particle that would then disappear somewhere along its journey
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northward. All that being said, to simply say “I have an interest” or “I feel interested” has
a missing element as it is presumed there is something you are interested in.

As for (5), again, I have made some assumptions and claims, namely that I claim
that the relative clause “to find a job” serves as the Complement of the noun
“opportunity.” An alternative analysis of this sentence would place the relative clause as
an adjunct to the NP.

Category 6 (between a Modifier and its noun Head), Category 7 (between a
degree adverb and its corresponding Adjective or Verb Stative 8), and Category 8
(between a Modifier and its verbal Head) all are rather similar in that they all are
essentially adjuncts to their Heads. Rather than grouping them all together as
Adjuncts.Heads, I split them in this manner specifically because I wanted to compare
whether they varied in their frequency across speakers. That is to say, of the three pause
locations (Mod.NP, Advpeg.VsP/AdjP, and Mod.VP), was one more or less likely to have
a pause than another?

As for Categories 9 and 10, this was something of my catchall bag. Category 9
included pauses that occurred in environments where the surrounding speech was
unintelligible, making syntactic analysis impossible. This Category also included
“imparsable” utterances, meaning that what was said was syntactically ambiguous as in

(6) where zai may be either a repetition of the last syllable of IL7E xianzai “now,” or it

may be the progressive aspect particle. Or it may be like (7), where the intended meaning

is unclear. (7) could be read as a word error, a reformulation, or something else.
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6) WO xianzai o zai xué  ylyanxué’

IS now o 7 study Linguistics
Interpretation 1: I now . now study Linguistics.
Interpretation 2: [ now . am studying Linguistics.
(Taken from a heritage speaker’s speech sample)

7)a

W6  zai . shang . Yuyanxué xiiyao shang yi-mén yingwén
IS in . on o Linguistics must attend one-CL English
Interpretation 1, word error.: I must attend one English class in - at »
Linguistics

W6 zai . shang . Ylydnxué xiiyao shang yi-mén yingwén
IS  now . attend . Linguistics must attend one-CL English

ke
class

ke
class

Interpretation 2, reformulation: I now . attend . Linguistics must attend one

English class

(Taken from a heritage speaker’s speech sample)

As for Category 10, this included three subgroups: a) pragmatic phrases that

introduced NPs to either expand upon an earlier NP as in the first two examples, or to

hold the floor as in the last example (83 1ji.NP huozhé shuo.NP “or to say NP, Lt.un

Ui.NP birti shuo. NP “for example.NP”, and /E 4 Uit NP zénme shuo.NP “how to

say.NP”); b) pragmatic markers that provided more information (NPy. 5 /& NP> NP,

Jjiushi.NP “NPi.which is NP and NP1 £l & NP2 NPi. tébié shi NP» “NP1.especially

NP,”); and c) the uncategorizable Okay. 7] UL | Okay. Kéyile “Okay.All done.” Because

the two constituents in (¢) are so small and because I don’t know whether to parse 7] LA

| kéyile “all done” as a very, very small clause or as a discourse marker (the former

would put it in Category 1 while the later reading would put it in Category 3), I’ve put it

with the other misfits.

7 Characters are not included for these imparsable utterances in order to provide solely a phonetic

transcription so as to avoid bias in interpreting the utterance.
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CHAPTER 6
EXPERIMENT 2: RESULTS & DISCUSSION

6.1 Experiment 2 Results

Having developed a coding system for pause location, I then converted my data
into percentages. For each speaker, I recorded how many pauses occurred in each
category, then divided that number by the total number of pauses to get what percentage
of that speaker X’s pauses occurred in location Y. I input these numbers into SPSS
version 27 with speaker status (native, heritage, or non-native) as a categorical variable,
and pause location (Categories 1-10) as a categorical variable. Speaker status served as
an attribute independent variable, and pause location was another independent variable.
The dependent variable was therefore the percentage, which ran on a scale of 0-100%.

With two categorical independent variables and a scalar dependent

variable, | opted to conduct a 2 Way ANOVA and found a statistically significant
difference in the percentage of pauses by pause location ((9,70) = 36.688, p < 0.001) and
speaker and pause location both taken into effect (f(18,70) = 2.168, p = 0.011), but not by
speaker (f(2,70) = 0.000, p = 1.000) (Fig 8), though the latter is expected due to every
speaker totaling 100% for all pause locations taken together.
Figure 8

Tests of Between-Subjects Effects

Dependent Variable: Percentage of Pauses

Type Il Sum Partial Eta Noncent. ObSEWEbd
Source of Squares df Mean Square F Sig. Squared Parameter Power
Corrected Model 14663.978% 29 505.654 14.188 <.001 .855 411.439 1.000
Intercept 8709.594 1 8709.594 244.372 <.001 777 244.372 1.000
Speaker 5.233E-7 2 2.617E-7 .000 1.000 .000 .000 .050
PauselLoc 11768.307 9 1307.590 36.688 <.001 .825 330.192 1.000
Speaker * Pauseloc 1390.885 18 77.271 2.168 .011 .358 39.025 .967
Error 2494.853 70 35.641
Total 27158.791 100
Corrected Total 17158.831 99

a. R Squared = .855 (Adjusted R Squared = .794)
b. Computed using alpha = .05
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A Levene’s Test was conducted to assess for normal distribution. The Levene’s
test for equality of variances was maintained in this analysis with percentage of pauses
having a normal distribution with unequal variances in percentage of pauses based on
mean (p < 0.001) and based on mean after accounting for outliers (p <0.001) (Fig 9).

This did not hold true for the median or adjusted median (p = 0.152 and p = 0.280

respectively).
Figure 9
Levene's Test of Equality of Error Variances®?
Levene
Statistic dfl df2 Sig.
Percentage of Pauses Based on Mean 3.563 29 70 <.001
Based on Median 1.354 29 70 152
Based on Median and 1.354 29 13.928 .280
with adjusted df
Based on trimmed 3.367 29 70 <.001
mean

Tests the null hypothesis that the error variance of the dependent variable is equal across groups.
a. Dependent variable: Percentage of Pauses

b. Design: Intercept + Speaker + PauselLoc + Speaker * Pauseloc

A multiple regression analysis was conducted to see whether Speaker status or
Pause Location significantly predicted the Percentage of Pauses that occurred. The results
showed that the model explained 23.1% of variance (R% = 0.231). Though Pause
Location contributed significantly to the model (B =-2.194, p <0.001), Speaker Status
did not (B = 4.474E-5, p = 1.000). Again, this latter is expected as every speaker would
have 100% for total pause percentage due to the nature of the research design. A final
predictive model was developed as: Percentage of Pauses = 22.067 + (4.474E-5*Speaker

Status) + (—2.194*Pause Location) (Fig 10).
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Figure 10

Variables Entered/Removed?

Variables Variables
Model Entered Removed Method

1 Pause . Enter
Location,
Speaker &NS,
HS, NNS)

a. Dependent Variable: Percentage of Pauses
b. All requested variables entered.

Model Summary
Adjusted R Std. Error of

Model R R Square Square the Estimate
1 .481% 231 .216 11.65982
a. Predictors: (Constant), Pause Location, Speaker (NS,
HS, NNS)
ANOVA?
Sum of
Model Squares df Mean Square F Sig.
1 Regression 3971.544 2 1985.772 14.606 <.001°
Residual 13187.287 97 135.951
Total 17158.831 99
a. Dependent Variable: Percentage of Pauses
b. Predictors: (Constant), Pause Location, Speaker (NS, HS, NNS)
Coefficients?
Standardized 95.0% Confidence Interval for
Unstandardized Coefficients Coefficients B
Model B Std. Error Beta t Sig. Lower Bound  Upper Bound
1 (Constant) 22.067 3.873 5.697 <.001 14.380 29.755
Speaker (NS, HS, NNS) 4.474E-5 1.337 .000 .000 1.000 -2.654 2.655
Pause Location -2.194 406 -.481 -5.405 <.001 -3.000 -1.388
a. Dependent Variable: Percentage of Pauses

A Pearson’s correlation was conducted to assess the correlative effect of each
variable. Speaker status did not correlate with pause location (r = 0.00, n = 100, p = 1.00)
nor with percentage of pauses (r = 0.00, n = 100, p = 1.00), as would be expected since
every speaker was represented by a 100% of total pauses. Pause location, however, was

significantly correlated with percentage of pauses (r =—-0.481, n =100, p <0.001).
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Figure 11

Descriptive Statistics

Std.
Mean Deviation N
Speaker (NS, HS, NNS) 2.2000 .87617 100
Pause Location 5.5000 2.88675 100
Percentage of Pauses 10.0000 13.16516 100
Correlations
Speaker (NS, Pause Percentage
HS, NNS) Location of Pauses
Speaker (NS, HS, NNS)  Pearson Correlation 1 .000 .000
Sig. (2-tailed) 1.000 1.000
Sum of Squares and 76.000 .000 .003
Cross-products
Covariance .768 .000 .000
N 100 100 100
Pause Location Pearson Correlation .000 1 -.481"
Sig. (2-tailed) 1.000 <.001
Sum of Squares and .000 825.000 -1810.117
Cross-products
Covariance .000 8.333 -18.284
N 100 100 100
Percentage of Pauses Pearson Correlation .000 -.481" 1
Sig. (2-tailed) 1.000 <.001
Sum of Squares and .003 -1810.117 17158.831
Cross-products
Covariance .000 -18.284 173.322
N 100 100 100

**_Correlation is significant at the 0.01 level (2-tailed).

Figure 12 shows the percentage of pauses at each location by speaker group,
including the average of all the speakers together. The data is thus presented in
descending order from the location of the highest percentage of total speaker’s pauses to

the location of the lowest percentage of total speaker’s pauses.
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Figure 12

Estimated Marginal Means of Percentage of Pauses
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6.2 Experiment 2 Discussion

“Where are speakers (native, heritage, and non-native) likely to pause within a
sentence” served as the research question for Experiment 2, and the null hypothesis was
stated as “there is no predictable location of a pause within a sentence, and therefore, no
analytic measurement correlating pause location to speaker status.” Based on the
previously reported results, I reject the null hypothesis and found a statistically
significant correlation between the pause location and the percentage of pauses to occur
at that location, as well as a statistically significant correlation between pause location
and speaker status taken together and the percentage of pauses to occur.

Due to the nature of the study design, it is not unexpected to find p-values of 1.00
for speaker status in correlation with percentage of pause. Every speaker is represented
by 100% of percentage of pauses at the percentage of pauses across all 10 categories
totaled 100% for each speaker participant. Speaker status only becomes a truly relevant
variable when taken into consideration with pause location as not all speakers uttered the
same percentage of pauses at certain pause locations. The correlations of speaker status
alone on pause percentages will thus not be discussed in this section as lends no insights
to the research findings.

Pause location was found to correlate significantly with percentage of pauses (p >
0.001) , and pause location taken in conjunction with speaker status was also found to
have significant correlations with percentage of pauses (p = 0.011. This would suggest
that pause location’s correlation with percentage of pauses is universal to all speakers and
not specific to L1 or L2 speakers. By looking at the graph (Fig 12), we can easily see that
both the Category 1 (between clauses) and Category 5 (between Head and Complement)
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have the highest percentage of pauses across all speaker groups (native, heritage, non-
native, and total). That a pause would occur between clauses is expected as it fits with
prosody studies of pause that intonational phrase groups are offset by a pause (amongst
other phonological features) that typically corresponds to a major constituent or discourse
boundary (Peng et al., 2005, as cited in Yang, 2016; Fon, Johnson, & Chen, 2010; Xie,
Xu, & Wang, 2012; Yang, Shen, Li, & Yang, 2014). It also falls in line with studies in L2
fluency where clausal pauses are the preferred pause location, particularly at higher levels
of proficiency (Chen, 2015; Lambert, Kormos, & Minn, 2016; Saito et al., 2017; Kahng,
2018; Shea & Leonard, 2019; Kahng, 2020; Suzuki & Kormos, 2020).

That such a high percentage of pauses occurs between the Head and its
Complement is unexpected. I had expected that constituents that shared a close
relationship, such as that close relationship between a Head and its Complement, would
be less likely to have a pause interrupt the two. Some of this high percentage can be
accounted for through my choice in coding and categorizing (see Section 3.2.2.3), though
it would still be one of the top locations for pauses. According to Selkirk’s (2011)
Syntax-Phonology Interface theory, a clause would include both embedded and matrix
clauses in addition to clausal complements of functional C Heads, meaning my choice to
include pauses between subordinating conjunctions and their clausal complements
amongst pauses between Heads and Complements might have skewed this category to be
higher as Selkirk (2011) appears to argue this location as a clausal boundary. Were I to
recategorize, I think I would still avoid putting pauses between subordinating
conjunctions and clausal Complements into the between clause category, and would

instead count these pause percentages amongst those that occur between a sentential
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adverbial or discourse marker and the following clause. Thus, while we may analyze
Category 1 (between clause) pauses as being prosodic, the next highest percentage of
pauses appears to be hesitation pauses occurring at the more minor constituent boundary
between a Head and its Complement (Cruttenden, 1997).

From between clause pauses and between Head and Complement pauses, there is
a significant drop in numbers before landing at pauses between sentential adverbials and
their clauses. As mentioned just a moment ago, this number may increase if [ move
subordinating conjunction pauses over to this category, but it’s still a rather large
difference to go from 31.3% of pauses (total speakers) in Head.Complement locations to
essentially any other location. While pauses between a Specifier and its VP enjoys a peak
for non-native speakers by reaching 15.79%, all the other categories progressively get
lower and lower as a whole. This could suggest a disfluency where speakers pause at this
juncture to plan the rest of their sentence, which would stand in contrast to native and
heritage speakers who paused there so little.

Interestingly, heritage speakers have something of a spike at locations that are
otherwise unpopular, namely between modifiers and NPs and VPs (10.84% and 5.26%
respectively) where the percentage of pauses by heritage speakers is double or more than
any other speaker group. This might suggest that the two structures are mapped similarly
in their mind, though whether that similarity is a similarity in degrees of closeness
between the Heads and their modifiers or is a similarity between a need to word-search
for the Head is unclear. Additionally, that there is a 50% reduction in pauses from
between a modifier and its nominal Head to between a modifier and its verbal Head

implies a greater need for a pause before a noun than a verb, though this may be owing to
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constituency weight: several of the modifiers that received pauses before their nominal
Heads were relative clauses, making them syntactically weighty due to the greater
number of words a relative clause can hold.

Additionally, heritage speakers’ percentage of pauses (both in the between- and
within-phrase conditions) were closer to native speakers as compared to non-native
speakers at the Sadv.Clause and Spec.VP junctures only. That being said, native
speakers’ pause percentage at Sadv.Clause was not wildly different from the other two
speaker groups, indicating there may be a cross-linguistic acceptability in pauses after a
sentential adverb. This is not entirely unexpected as sentential adverbs sit above the main
clause and TP and often serve a discourse function, making it more likely for them to
offset by some pragmatic, discursive prosody. As for the pauses at Spec.VP, heritage
speakers and non-native speakers both showed a notable preference for pauses (8.82%
and 15.79% respectively) as compared to native speakers (2.78%). The current study as it
stands, however, cannot explain whether this is a disfluency feature of heritage and native
speakers, or whether it is an effect of the speakers’ L1 prosody as most of the non-native
speakers and all of the heritage speakers spoke English as their L1. That is to say, is
pausing after a specifier (which is usually a grammatical subject) and before its verbal
Head an feature of disfluent prosody, or is it a characteristic prosodic feature of the
English language? In order to understand this, the study would need to be re-conducted,
ideally using a greater population size, with other languages to see if this pattern is
observed.

The findings of this study are preliminary and still significantly limited.
Experiment 2 only had a population size of 10 speakers with 230 pauses amongst them.
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Though pause location was significantly correlated with percentage of pauses, it only
accounted for 23.1% of variance in percentages. In order to find more robust and accurate
results, this study would need to be run with a higher population sample and, depending
on the researcher, a different coding system or different choices in sorting syntactic
constructions into the established coding system.

While the graph in Figure 12 is interesting and prompts further questions—such
as why is it so unlikely to have a pause between a degree adverb and its adjective or
stative verb or between two coordinated phrases—it does not explain why one location
might be more likely to have a pause than another. Some we can gather from previous
research, such as the prosodic pause between two clauses or the hesitation pause that
seems to occur between a verb and its typically highly semantic Complement, but we
cannot tell from the data why certain more minor constituent boundaries have a higher
percentage of pauses than others. Rerunning this particular study, even with a greater
population sample, will not yield reasons for the likelihood of a pause at certain locations.
To understand the mechanisms that affect this, an entirely new study would need to be

developed and tested.
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CHAPTER 7
CONCLUSION

This study was developed and conducted to address the gap in the literature
regarding research into the interaction between pause and syntactic location at a detailed
level beyond that of the previous binary system of studying pauses between clauses as
opposed to pauses within clauses. The first experiment sought to use manipulated speech
samples to study pause location on a more minute scale (namely between phrases and
within phrases) and how it affects perceptions of fluency in Mandarin Chinese. The
second experiment aimed to analyze the syntactic distribution of authentic pauses in
spontaneous speech in order to observe trends in the likelihood of pauses occurring at
specific syntactic locations.

Though the small population size and study limitations means that the findings in
this paper are merely preliminary, the data suggests that further investigation into these
phenomena is worthwhile. Though Experiment 1 did not find a statistically significant
effect on fluency based on pause location at the phrasal level, findings did suggest that at
least amongst heritage speakers and non-native speakers, pauses within phrases did tend
to be perceived more disfluent as a whole. A reconduction of this study would benefit
from a larger sample size, and from including more condition pauses in each sentence
(Kahng, 2018) as opposed to merely one. Experiment 2, meanwhile, found statistically
significant correlations between pause location and percentage of pause as well as
between pause location and speaker status taken together and the percentage of pauses to
occur at a given location for each speaker group. However, the study as it currently

stands cannot offer suggestions as to why the pauses are distributed the way that they are.
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Some of the data fits with expectations of the literature (such as the highest number of
pauses occurring between clauses) while other findings are a bit more unexpected (such
as the second highest percentage of pauses occurring between a Head and its
Complement). A larger sample size may be able to obtain a more normalized distribution
of pause percentage, but in order to understand the cognitive mechanisms behind the
pause distribution observed, an entirely new study would need to be designed.

This paper was meant to serve as a preliminary pilot test into pauses that occur at
and within the phrasal level. The findings of this study encourage further research into
the area in order to better understand the results of these experiments, and further study is
worthwhile as this area has applications in and implications for multiple fields of research
in linguistics. A better understanding of where within clauses are acceptable locations to
pause benefits the field of Second Language Acquisition both in terms of improving
learners’ perceived fluency and in improving their understanding of the underlying
syntactic structure. Additionally, research into why people are more likely to pause at
certain phrasal boundaries than others contributes to the field of psycholinguistics to help
us understand how the brain both processes, plans, and produces prosodic features of
speech. Lastly, having a more accurate understanding of what syntactic locations can
acceptably have a pause and what syntactic locations are likely to have pause has
applications in the field of computational linguistics, specifically in natural language
processing. Further findings in this area can work to develop more naturalistic computer

speech production and improve the accuracy of computer speech processing.
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Speaker Recruitment Email
Hello,

My name is Mary “Katie” Kennedy, I am a Master’s student at ASU pursuing my
degree in Linguistics and conducting a study on Chinese fluency. You are receiving this
email because you may be eligible to participate in this study as person who speaks
Mandarin Chinese as either a first or second language. If you are learning Chinese as a
second language, a minimum of two years of study is required to join the study.
Participation is entirely voluntary and would involve answering two short-answer
prompts and reading a few sentences to gather speech samples of spoken Chinese, which
is expected to take less than 15 minutes.

The findings of this study will benefit future language learners by identifying
means to improve spoken fluency. If you are interested in participating and are over 18
and speak Chinese as either a first or second language, please contact me at (602) 538-
1030 or email me at mkkenne3@asu.edu.

Best Regards,

Mary “Katie” Kennedy
Department of English
Arizona State University

_ BIF,

F FLIGRE Mary Kennedy, B A RARIH 32 R 2ATE 5 27 R HYFE LA £ A2 /A 13T
HIFERE A, WIEAEREAT — T4 5 T Wr 8 W DA 1O DUEE = TR B 0 34
Whote BEAENCE] IXEFMRIE I IR R S8 A\ 2 5 B LLDUE A BRE 85 5 =75
. WREEHEHKRSE . BEREERPAIDGRENEIES . BT
SR AE R DRANTER ARG . S 5K 554 AR iR
BRSE5PFHTE, IR TR DGE R A2 AR P FE Y 1R R ) 53
BB T BEAERRAL) 15 Dbl WRER+ N\ 20— DUEMES S
F, TEE MR E BRI T R R R . AT HEAE 2 mkkenne3@asu.edu, F
TEEALMRE (602) 538-1030

I RAE AR S BRI, X RHR AR TR EFTE . R IR T\
%2 % UL DUB N BRESE DDGEAE SN, iE L wie a3 i i o7 R R
o FRHIHETHE 552 mkkenne3@asu.edu, HIEERLHEE (602) 538-1030,
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Speaker Recruitment Text

Hello! My name is Mary “Katie” Kennedy, and I am conducting a study to
research spoken Chinese fluency. If you are over 18 and speak Mandarin Chinese as a
first language or second language, you are invited to participate in this study. If you are
learning Chinese as a second language, a minimum of two years of study is required to
join the study. Participation is entirely voluntary and would involve answering two short-
answer prompts and reading a few sentences to gather speech samples of spoken Chinese,
which is expected to take less than 15 minutes. If you are interested, please message me
back at this number or email me at mkkenne3@asu.edu.

b | M FLIDEN . WAEFEREA T — I 5 T W 38 Xl DUE B T DOEE & WA
PRI 3BT 5T SRR T\ 2 5 DLDGE A BHEEE DIDGE AL 1B F A
ik, FRIEES SR R, EREERFFIDEEASE IES, BhT2E
R e/ DINTER 2B E . 2 5 R 5 554 B IR IR
M5, IR TUEBDGER AR S AN VRIS 504 15 R4, 0] 4537 B
BIUAAFo BAHEREKRY) 15 Dordp. MRET I\ F L2 MBS 5, EHXA
HLIE 58S (602-538-1030) 253K A S5 B LA FRATHIE . 48 o v] DUt BB 3K R 3k
(mkkenne3@asu.edu) .

Speaker Recruitment Social Media Post

Hello! I am looking to recruit people who speak Mandarin Chinese as either a first
or second language to participate in a research study! If you are learning Chinese as a
second language, a minimum of two years of study is required to join the study.
Participation is entirely voluntary and would involve answering two short-answer
prompts and reading a few sentences to gather speech samples of spoken Chinese, which
1s expected to take less than 15 minutes. If you are over 18 and are interested in
participating, please contact me at (602) 538-1030 or mkkenne3@asu.edu.

U | RAEMESE I\ 2 S DGR AN EHE S E W B SRS ER. Bl
BAER 2222 DUBE SR 386 E . B8 T 2 5 RLAE MANER A2 DOE 2
Pi. ZHARGFRSE 2B IER: UEREES 5, RN TR DGE
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PIREAR S PN R PG TR, ) B B LA A) 1o BN ISR R ZY) 15 D438
WREAN\Z Z WS 55, 158 B A ECE B 77 KRR . TR 7
K& mkkenne3@asu.edu, HES MR (602) 538- 1030,

76



APPENDIX B

RATER RECRUITMENT MATERIALS

77



Rater Recruitment Email
Hello,

My name is Mary “Katie” Kennedy, | am a Master’s student at ASU pursuing my degree
in Linguistics and conducting a study on Mandarin Chinese fluency. You are receiving
this email because you may be eligible to participate in this study as a rater of fluency.
Participation is entirely voluntary and will consist of listening to speech samples of
Chinese language learners and assessing fluency, which is expected to take less than an
hour, and for your time, you would be compensated with a $5 transfer via Paypal or a
$5.00 e-gift card to your choice of Amazon, Starbucks, or Target if you live in the US. If
you live in Taiwan, you will be compensated with a $5.00 Paypal transfer (which equates
to approximate 130—150 NTD).

The findings of this study will benefit future language learners by identifying means to

improve spoken fluency. If you are interested in participating and are over 18 and grew
up with Chinese as a first language, please contact me at (602) 538-1030 or email me at
mkkenne3(@asu.edu.

Best Regards,

Mary “Katie” Kennedy
Department of English
Arizona State University

_ BIF,

M FLIS N Mary Kennedy, FWHI SARMI 32K 1E 5 58 R BITEAR 128 /6 1 JE
HFERE A, WIEAEREAT — T4 5 T W 8 X DA HO DUETE = T B 0 734
Whote BAENE] XEFMRIE I IR R AR A\ 2 5 i LLDUE N BRE . T RER A4
MRS S5, 25400 BG4 BB, B IR B ARIE 3ok A 20 1 i
ETR 2 SR ERERE R s B DOEE S PR E B S PR h 3016 1Y
RARREE . BALRERLAE AN, IFHN TSNS, B Eh
2o WREHIEFER ERYGE , 0T DL R E] PayPal {8 5 SE S ALK sl E 1 B
I 5 REH AL, XA ALK A TSk, BEw 83 28w
Target, UREIAEAERTEINTE, BSUE PayPal fi{H 5 HEHHEKEES L H
$: 1305 150NTD),
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WA PE 25 & SOERAVE, XU RKS AR THE IEEE. WREZ TN
Z g UL DUE N EHEWMA S 55T, il iR acE mim e KRR K. RET
HR A & mkkenne3@asu.edu, HES MR (602) 538-1030.

i,
FLIG RN
PER AR
MEA SEARIH 37K~
Rater Recruitment Text

Hello! My name is Mary “Katie” Kennedy, and I am conducting a study to
research spoken Mandarin Chinese fluency. If you are over 18 and grew up with Chinese
as a first language, you are invited to participate in this study as a rater. Participation is
entirely voluntary and will consist of listening to speech samples of Chinese speakers to
assess for fluency, which is expected to take less than an hour, and for your time, you
would be compensated with a $5 transfer via Paypal or a $5.00 e-gift card to your choice
of Amazon, Starbucks, or Target if you live in the US. If you live in Taiwan, you will be
compensated with a $5.00 Paypal transfer (which equates to approximate 130—150 NTD).

If you are interested, please message me back at this number or email me at
mkkenne3@asu.edu.

Rt | M FLIDEN , FRIEFEREAT — I 5 T W38 Xl DUE B I DUEE & WA
TEEFE AT . SR\ & L B DIPGE A RHERIN . FRMG B TE 24 T
PANESHATRG . SEHARTBI R TEE AR, R R ARS8 R 40
T 18 BT RS el AR T U 56 AT S5 AR T 48 DU EVE B AR E % E B
Bl s B AR . BAEBRRA A8 —AN, JEEAT RN 25,
BEWEAME . IR EIIETESS E BE, 80T DL kB E] PayPal i 5 L& 1%
MRECEUCEIMNE 5 K8 e-fLiF, XM el kA T L, BEwsE
R Targets WUREIMAETE B IBHIE, BaUE) PayPal il 5 SE4 HIEIKCR
Z)E(HT 1302 150NTD), GREX S HHAA IR, EHX IG5 (602- 538-
1030) 25 B & 45 BUE A IRFT LG « 8t vT LLjd Ao BB R 3.

(mkkenne3@asu.edu)

Rater Recruitment Social Media Post
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Hello! I am looking to recruit people who grew up with Mandarin Chinese as a
first language to participate in a research study! Participation is entirely voluntary and
would involve listening to speech samples from people learning Chinese to assess for
fluency, which is expected to take less than an hour, and for your time, you would be
compensated with a $5 transfer via Paypal or a $5.00 e-gift card to your choice of
Amazon, Starbucks, or Target if you live in the US. If you live in Taiwan, you will be
compensated with a $5.00 Paypal transfer (which equates to approximate 130—150 NTD).
If you are over 18 and are interested in participating, please contact me at (602) 538-1030
or mkkenne3(@asu.edu.

I ! M FLIGEE, WAEEEE R S LL LB PLDGE B BHE AR 2 5 AT
Wote MRAEFT BIEE PR E %G PO U B BRI RERE . e B 155 b
B R GE. Z5ART BG4 B IR, B IR H ARSIk A2 0 58 A E
A5 Wi AR TR S R BE AT 55 2 MR TR 48 DOE TR SRR 2 %G Sk b U7
HRRAREE . ALK LAE A D, FFHA TSN 2, BaWE
FEE e AR AEBIEAESE TS, 0T LSRR PayPal fi i 5 e AIHIK B35 1L
B 5 REH e-ALA R, XA AL Rk A TSk, 2 wsE 28w
Target, UREIHAEAERTEINTE, BSUE PayPal fi{H 5 He MKk CRAEET
130 150NTD), WREKR T+ /LI HESEH5, HEElRE e B im e 75

BERE . Fony B T4 & mkkenne3@asu.edu, HLiEEFLE (602) 538-1030,
80
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Biographic Information for Speakers

*What is your age?

*What is your gender? (optional question)

*What is your first language/what are your first languages?
*[f Chinese is your first language:

—What is your native dialect?

—How many dialects do you speak? (Please list what they are)
«[f Chinese is not your first language:

—What is(are) your first language(s)?

—Are you a heritage Chinese speaker? (Meaning, did you grow up in a household
that spoke Chinese but in a country where Chinese was not the primary language)

—If you are a heritage speaker, what dialect(s) of Chinese was spoken in your
household?

—When did you start learning Chinese (in middle school, high school, or through
extracurricular Chinese language courses)

—What dialect of Chinese did you study?

—How many years have you studied Chinese?

—How many years have you studied Chinese at the college level?

—Have you ever studied Chinese abroad? If so, where did you study and for how
long?

—Based on your own assessment, how would you rate your speaking ability in
Chinese using the ILR (Interagency Language Roundtable) Scale? (Please see the official
description of the ILR scale for reference https://www.govtilr.org/Skills/IL Rscale2.htm)

*0: No proficiency

+1: Elementary Proficiency

+2: Limited Working Proficiency

*3: General Professional Proficiency
*4: Advanced Professional Proficiency
+5: Functionally Native Proficiency

“HHEHAEREZ D 2
SEHRMERRAT 42 (ATEFER )
SEHERE WA (L) 2
USRI BEE L5 DUE:
TR BRI B AT 42
BULPTTE? EE F2UNTE)
UNRDE A SR BT
BRI (L) 1E5?
BRARMEGEPE Y (WS, BRKRIERDOERRE, (R
MR EEGE S AMEEGE)
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QR SIS, RN (I —2) BUETH?

BN EIF IR D0E (HR (SRR, . RAMODGEDR) »

DR VAT ?

RAERFAADOEL DA T2

BB DB T

LRI B ANE S 2 POEG? R E, HEIFRETERE S T 2 K
MRIEEE TP, WRETEE B CUDORRE NHIIE . B4 UL AR 23
EEE ) (ILR) BUBORIFE R DGR S? (165 ILR JUBLIE A )

-0: TLFEASE

-1 FEARE ]

-2: AR TAERE

-3 Bl TAERE

4 R ERES]

-5: BEE K

Speaker Tasks

Instructions for open-ended prompts

Instructions: please do your best to talk about the following prompts for a minute. I will
let you know when 60 seconds have passed, at which point you are welcome to continue
discussing the prompts if you would like. Please take as much time as you need to think,
and when you are ready, we can begin recording.

BT A — 4 ph I ], SRR RETT IS TR . 60 bl e, FReesmrngs;
JEI, 8 AT DLERAR S E B 4R BT DU SRR I R BB B .
RIHERIRG, AT RRE -

Prompt 1:

Please tell me about your major. (E.g. what is your major, what is your major about, why
did you pick it, what do you like/dislike about it, what do you hope to do after
graduation)

HEZEENE AR,  (Femid: LlRtha, LARERTHAM, Ak
Mk, IREFERELAAIR— (L) Jrm, AERIE— (&) Jrm, Sl 59T
Ftt 4, %%

Prompt 2:
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Pease tell me about your free time activities. (E.g. what are your hobbies, what are
activities you like to do, how frequently do you get to do these activities)

EHE B AMIED . (LU B4, BRI 253, 5% Afox L
R, )

Read-Aloud:

Please read the following sentences. I have provided the sentences in Chinese (simplified
and traditional) along with their translation and pinyin pronunciation. Please practice
the sentence as much as you would like, and when you are ready, we can begin
recording.

T TREA) T IR FIRE A e ARG TIGER T (BT IE AT
BIPRS00 DIZR ) WX o), MRy, AVETTIRF

Sentences:

1) FEBCEIFBIR, BOFSCERD, Bk, LA E T S T AN SR X A
SR, BATET AR, AR T HET

B BRI, BORFSETEIRYI, BRI, INBEAE P T DU AR R AR 2y

B, EFTASTRLHISCE, AR R TR .

Zhongguo gdigé kaifang chiiqi, zhengfii xian zai Shénzhen, Zhithdi, Shantou hé Xiamén
Jjianlile si ge jingji teqii zuowéi shidian, jinxing jingji tizhi gaigé, bing fazhan shichang
jingji.

At the beginning period of China’s Reform and Opening Up Policy, the government first
established special zones in Shenzhen, Zhuhai, Shantou, and Xiamen to serve as pilot
projects, to carry out economic structural reform, and to develop market economies.
(Text reproduced from Lee et al., 2014, p. 80)

2) SR BT B AE AT Sk R REAL AT DL, AR 2 A BB RAE BRI B AL T 80 G
SR 2

SRR AR FE T BA R IR RE R 7T R, AR 2 P R AR SRR A B T B R B H
AR AL R 7

Wailai de shangpin zai jietou shangdian suichu kejian, henduo pinpadi geng shi zai méiti
de xuanchuan xia chéngwéi Zhongguorén xinmu zhong de “shijie mingpdi.”

Foreign products can be seen in street shops everywhere, and under the publicity of the
media many brands even are called “global brands™ in the eyes of the Chinese people.
(Text reproduced from Lee et al., 2014, p. 29)
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Xianzai, daxué biye shéng bu zai you guojia fenpéi gongzuo, tamen kéyi tongguo réncdi
shichang ziji zhdo gongzuo, shixian yongrén danwei hé daxuéshéng shuangxiang xudnzé.
Now college graduates are no longer assigned jobs by the state, they can search jobs
through the talent market, actualizing a two-way choice between employers and college

students.
(Text reproduced from Li & Liu, 2010, p. 83)

Biographic Information for Raters
*What is your age?
*What is your gender? (optional question)
*What is your first language/what are your first languages?
*[f Chinese is your first language:
—What is your native dialect?
—How many dialects do you speak? (Please list what they are)
*In what country did you grow up? (optional question)
*Have you spent time abroad/have you ever moved to another country?
—If you answered yes, please list which country you moved to and for how long
you lived there.
*On a scale of 1 (not at all familiar) to 9 (extremely familiar), how familiar are you with
English-accented Chinese?
*Do you have any experience teaching Chinese to a non-native speaker?

B ERAEREZ D ?
SEHMERRAT 42 (ATEFER )
SEHEHE AR (M —28) E5°
YNSRI BRE A5 DUE:
BRI BRE T B AT 42
BB DITFEGES T RUWMTE R ) SEEMRE R KRR (T
1]t )

T, BRI A R R A [ K
YREHEREX, HE TEEIMER, 05 FERRESKIET .
GHLL— (CRAMARAE) B RHBGE) 1R BERPAL O S SO I PUEAT

EZ &

85



ST AR RHEE B DOER 2k

Rater Task

Fluency Assessment:
Please listen to the following speech samples and rate how fluent they are using a 7-point

scale:

1 = extremely disfluent

2 = very disfluent

3 = somewhat disfluent

4 = neither noticeably fluent nor disfluent
5 = somewhat fluent

6 = very fluent

7 = extremely fluent

For the purposes of this study, fluency is assessed on the basis of how easily and
smoothly the speech was delivered, not on the overall proficiency of the speaker. When
rating fluency, please judge solely on:

Speech rate

Silent and filled pauses (e.g. um, uh)
Hesitations and corrections

False-starts, restarts, and repetition

Overall flow of speech

NOT on grammar, vocabulary, or pronunciation

IBITNEHIESEA] |, AR TEREFERRAME( ARERR |, 7 ARERA).

1= HRHARF

2 = JEHAHA

3=F— KA

4 = BEAS B AN A A A B . e )
5=HF— kA

6 = JEH A

7 = AR

SUA T H BT S PR PP LA DG I 2 20 ROURI R B2 6, AR
WEE SHAEHEN. WERFRAE, #HHEBMA B

T

To AR FE A (EL AN, um, uh, 1)
MBI

PRIIT IR BRI A E S
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APPENDIX D

EXPERIMENT 1 SENTENCE ANALYSES
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1) SOOI, BORFSETEVRII, BRI, LSRR P T DR RS i e [ 1
Ryl EATRET R HINOE MR TGRSR .

CHERIE D¢ W13 B % T
Zhongguo gaigé kaifang chiiqi zheéngfu xian  zai
China Reform & Opening Up early period government first at

WY ki nlsk o ED LT g4~
Shénzheén Zhthdi Shantou  hé Xiamén jianli-le si-ge
Shenzhen Zhuhai Shantou and  Xiamen establish-PERF four-CL
ZHTREIX = = AT 2
Jingji teq ZuoOwel shididn jinxing Jingji
economy special zone serve as pilot program carry out economy
ENH| B ¥ OEkRE i 2

tizhi gdigé bing fazhdn shichdng Jingji

structure reform and  develop market economy

At the beginning period of China’s Reform and Opening Up Policy, the government first
established special zones in Shenzhen, Zhuhai, Shantou, and Xiamen to serve as pilot
projects, to carry out economic structural reform, and to develop market economies.
(Text reproduced from Lee et al., 2014, p. 80)

TopP

oP Top'

wm&ﬁ's\ /\
China Reform NP o @ AspP Sentence 1 Tree
& Opening Up
e 0 % © Between Phrases:
early period | /\ *Top.Com
s . -S.AP PP VP
govt:nmen( AlP O/Asp\ S AP.PP VP
-S AP PP.VP
% .
e P O Asp +xP.CoorConj xP
P /\ +xP CoorConj.xP
=lor perf a vp
at D within Phrases:
> ruT7 *V.DO
2 o ?{embu‘sh—?znr DIP /\-r\ +Class.NP
ESIN 7&; IS B
Shenzhen, Zhuhai, Shantou CT'O[IP \ government v cr
— \ . /\
0 om0
v Qr C VP
and Xiamen \ | /\ | /\
o [ m o Vv CoorP
oq BB
f e economic NP VP Coor' CoorP?
four-CL .
special zones | /\
4
\ SEEE
economic v n NP o Coor'?

' sfvfas i;ﬁ v n NP Coor? o VP

pilot project | /\
7 . i

b2t v NP
CATY OUt o conomic reform and n |

N
i H

market economy

m

develop

2) SR AR R AE AT B IR R RE AT L, AR 2 A RS RAE R A B T R B

H i A A
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SR M TR £k WE fiti Ak

Wailai de shangpin zali  jietou shangdian suichu

Foreign DE  product at street shop everywhere

CIEY Rz 7Y I I S < SO % SO = & 3

kéjian héndud pinpai géng shi zai méiti  de xuanchuan
can-see many brand more COP at media DE  publicity
A HE A OH B R M

xia  chéngwéi Zhongguorén xinmu zhong de shiji¢ mingpai
under become Chinese people eyes within DE  globe famous brand

Foreign products can be seen in street shops everywhere, and under the publicity of the
media many brands even are called “global brands” in the eyes of the Chinese people.
(Text reproduced from Lee et al., 2014, p. 29)

AspP

DP Asp'
_
TR\ e Sentence 2 Tree
oreign products
1 ‘L oF v © Between Phrases:
= T~ “S.PPVP
PR P v S PPVP
AP &N AspP [ Within Phrases:
*QP.NP

| | | |
3 HxmE sk an QP *Rel.DE NP

h h b
at street shops everywhere be seen /\ /\ Rel DE NP
9 PDP

b::?;s /\
‘\ P

®
many
+
|

A AN

DP T cp ﬁﬁ%m
under become /\g obal brands

mmgfe Locpn ¢

publicity of the media DE
nLoc
DP 2l

within

FEALE

3) BifE, KESZEAENHHBER IR, P L A\ s 3 SR ITAE,
[ ENEEDN: Kiv I PN 20 Bz B

Xianzai, daxué biye shéng bu zai you guojia fenpei gongzuo, tamen keyi tongguo réncai
shichdng ziji zhdo gongzuo, shixian yongrén danwei hé daxuéshéng shuangxiang xuanzé.

A AT AN o EX Jric
Xianzai daxué blye sheng bu zai you  gudjia fenpéi

90



Now college graduate student no longer by the state assign
TAE Al WL ANFA T Ho #

gongzuo tamen k&yi  tongguo réncai shichang ziji ~ zhdo

job 3-PL can  through talent market self  search

TAE SEIL AL yill KEH

gongzuo shixian yongrén danwei hé daxuéshéng

job actualize employer and college students

R[] puEES

shuangxiang xudnzé

two-way choice

Now college graduates are no longer assigned jobs by the state, they can search jobs
through the talent market, actualizing a two-way choice between employers and college

students.

(Text reproduced from Li & Liu, 2010, p. 83)

Sentence 3 Tree

O Between Phrases:
*S.Aux PP AP VP

AspP *Saov.Cl
/\ -S.AP PP VP
-S APPP VP
APON -S AP PPVP
W#E Asp
Now I within Phrases:
S Aux.PP AP VP
S Aux PPAP VP
B,,P o ' S Aux PP AP.VP
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E=R
the state

AL VP

can
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ﬂl Knowledge Enterpnse
Development

APPROVAL: MODIFICATION

Elly Van Gelderen
CLAS-H: English
480/965-3535
ellyvangelderen@asu.edu

Dear Elly Van Gelderen:

On 4/21/2021 the ASU IRB reviewed the following protocol:

Type of Review: | Modification / Update

Title: | The Effect of Pause Placement on Perceptions of L2
Chinese Fluency

Investigator: | Elly Van Gelderen

IRB ID: | STUDY00012380

Funding: | None

Grant Title: | None

Grant ID: | None

Documents Reviewed: | °
IRB_Social Behavioral 2019 Kennedy Pause Study,
Category: IRB Protocol;

The IRB approved the modification.

When consent is appropriate, you must use final, watermarked versions available under
the “Documents” tab in ERA-IRB.

In conducting this protocol you are required to follow the requirements listed in the
INVESTIGATOR MANUAL (HRP-103).

Sincerely,

IRB Administrator

cc: Mary Kennedy
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Elly Van Gelderen
CLAS-H: English
480/965-3535

m' Knowledge Enterprise
Development

APPROVAL: EXPEDITED REVIEW

ellyvangelderen@asu.edu

Dear Elly Van Gelderen:

On 9/8/2020 the ASU IRB reviewed the following protocol:

Type of | Initial Study
Review:
Title: | The Effect of Pause Placement on Perceptions of L2 Chinese
Fluency
Investigator: | Elly Van Gelderen
IRB ID: | STUDY00012380
Category of
review:
Funding: | None
Grant Title: | None
Grant ID: | None
Documents | « IRB_Social Behavioral 2019 Kennedy Pause Study, Category:
Reviewed: | IRB Protocol;

» Rater Consent Form Kennedy Pause Study, Category: Consent
Form;

* Rater Recruitment Email Kennedy Pause Study, Category:
Recruitment Materials;

» Rater Recruitment Social Media Post Kennedy Pause Study,
Category: Recruitment Materials;

* Rater Recruitment Text Message Kennedy Pause Study,
Category: Recruitment Materials;

* Speaker Consent Form Kennedy Pause Study, Category:
Consent Form;

* Speaker Recruitment Email Kennedy Pause Study, Category:
Recruitment Materials;

Speaker Recruitment Social Media Post Kennedy Pause Study,
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Category: Recruitment Materials;

* Speaker Recruitment Text Message Kennedy Pause Study,
Category: Recruitment Materials;

* Supporting Documents_Tasks Kennedy Pause Study,
Category: Participant materials (specific directions for them);

The IRB approved the protocol from 9/8/2020 to 9/7/2025 inclusive. Three weeks before
9/7/2025 you are to submit a completed Continuing Review application and required
attachments to request continuing approval or closure.

If continuing review approval is not granted before the expiration date of 9/7/2025
approval of this protocol expires on that date. When consent is appropriate, you must use
final, watermarked versions available under the “Documents” tab in ERA-IRB.

In conducting this protocol you are required to follow the requirements listed in the
INVESTIGATOR MANUAL (HRP-103).

Sincerely,

IRB Administrator

cc: Mary Kennedy
Elly Van Gelderen
Mary Kennedy
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