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Pause－Tonic Stress Interaction in English L2 Speech of 
Korean Talkers with Different Proficiency Levels1

*

In Young Yang
(Seoul National University)

Yang, I. Y. 2018. Pause－tonic stress interaction in English L2 speech of Korean 
talkers with different proficiency levels. Korean Journal of English Language and 
Linguistics 18-1, 1-29. This study reports on the interaction of pause and tonic 
stress production in L2 English speech. Pause and tonic stress are important 
prosodic manifestations of information structures that are crucial in facilitating 
listeners’ speech comprehension. Examinations were conducted on the placement of 
tonic stress and pauses within each tonality of read speech by 35 Korean adult 
learners. The participants were separated into three groups based on their speech 
comprehensibility and foreign-accent scores, using a Hierarchical Cluster Analysis. 
Each cluster revealed distinctive－both quantitative and qualitative－uses of tonic 
stress and pauses. As pronunciation proficiency increased, learners produced more 
accurate tonic stress and less frequent pauses within a tonality. In particular, 
participants with lower proficiency levels frequently placed pauses before less 
informative words. It is recommended that pronunciation be taught in a way that 
incorporates information structure, with a focus on pauses and tonic stress.
Keywords: English pronunciation, tonic stress, pauses, information structure

  
1. Introduction
With the emergence of the communicative language teaching paradigm, language 
researchers and practitioners have become more concerned with how learners 
can improve their communicative ability (Jang 2010, Park and Chang 2017). In 

*Parts of this research were originally conducted for the author’s doctoral 
dissertation.
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line with this expectation, the focus of teaching and researching pronunciation 
has been on improving learners’ speaking fluency/intelligibility than accuracy, 
leading to the neglect of segmental aspects of pronunciation in favor of an 
increased focus on suprasegmentals (Celce-Murcia, Brinton and Goodwin 
2010). This change in interest has been based on assumptions and empirical 
evidence suggesting that intonation has pragmatic power in communicative 
circumstances (Celce-Murcia et al. 2010, Hirschberg 2004). 

In English, the intonation of a specific sentence, a tonality, is composed of 
tonic stress and its subsidiaries (“non-tonic syllables” in Davenport and 
Hannahs 2010, p. 87). The compositional pattern of these elements patternizes 
the prosody of the specific stream of speech (Wells 2006). In other words, 
the pitch variations in a string of words are determined by the location of the 
tonic syllables. Of more importance is the fact that the choice of tonic syllable 
mirrors the informativeness of the statement (Halliday 1967); it has a critical 
effect on the ease or difficulty listeners experience in comprehending the 
speech in question (Birch and Clifton 1995, Bock and Mazzella 1983; Cutler 
and Fodor 1979). 

Another critical feature of speech comprehension is the use of pauses. A 
substantial volume of documentation has included pauses as variables that 
affect L2 speech comprehensibility for listeners. Most studies have focused on 
the quantitative aspects of pauses, such as pause frequency and length (Isaacs 
and Trofimovich 2012, Kang 2010, Park and Lee 2013, Trofimovich and Baker 
2006). Only a handful of studies have addressed the placement of pauses, 
focusing on the coincidence of pauses and syntactic boundaries (Isaacs and 
Trofimovich 2012). 

Some have argued that pause occurrences within a tonality create the type 
of speech perceived as stuttering, while those that coincide with tonal/clausal 
boundaries (in more accurate terms, “phonemic clauses,” (Boomer 1965, 1978 
as cited in Laver 1994, p. 536) give an impression of fluent speech (Laver 
1994).

However, it also has long been assumed that pauses result from the 
execution of speech planning (Goldman-Eisler 1958), where one run unit 
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generally makes up a tonal unit that does not always correspond to a syntactic 
unit (Davenport and Hannahs 2010, Halliday 1967, Roach 2009). In addition, 
the placement of pauses is known to interact with the placement of tonic 
stresses within a tonality (Hahn and Dickerson 1999). 

This background information legitimizes the examination of tonic stress and 
pause interrelation (as information within a tonality domain) to fully understand 
the factors relevant to L2 speech. With this purpose in mind, this study 
addresses the following research questions: 

1. How does the way in which Korean learners produce English tonic stress 
and pauses interrelate with their pronunciation proficiency? 

2. What are the characteristics of Korean learners’ production of pauses in 
relation to informativeness within a tonality?

2. Background
2.1 Tonic Stress and Tonality 

English speech is composed of a series of tone units (tonality) (Kreidler, 
1997). It is difficult to define tonality in syntactic terms, because it does not 
always correspond to a specific syntactic unit (Roach 2009). According to 
Halliday and Greaves (2008), “the flow of discourse in English is organized 
primarily by the systems of TONALITY and TONICITY” (p. 97). The 
following is the description of tonality and tonicity in relation to the 
information structure. 

Tonality systems are the choices concerned with how the discourse unfolds as 
a succession of units of information. A ‘unit of information’ is a quantum of 
discourse that is organized into some configuration of ‘given’ and ‘new’ 
material. ... The tone unit is a unit of English phonology, and it can be defined 
as one melodic contour – one line of spoken melody. ... The information unit, 
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on the other hand, is a unit of lexicogrammar; it is defined (from below) as 
that grammatical unit that is realized by one tone unit. Thus the two units, 
the phonological ‘tone unit’ and the grammatical ‘information unit’, correspond 
one to one; ... Whereas tonality concerns the organization of discourse into 
quanta of information, tonicity refers to the internal organization of each one 
of these information quanta. This is called ‘tonicity’ because it revolves around 
the location of the tonic, the prominent portion of the tone unit (Halliday and 
Greaves 2008, pp. 98-101).

According to Halliday (1967), a string of words builds up units of 
information. These information units are not always organized within 
grammatical syntactic boundaries. A single item in an information unit requires 
a special focus that is prosodically realized as an accent to new information. In 
sum, tonality prosodically mirrors the information unit of a given speech; the 
assignment of the tonic syllable is determined within each information unit. 
Tonic stress is essential in composing a tone unit, which may consist of a 
single syllable, more than one syllable, or a full sentence (Roach 2009). In 
ordinary speech, a short sentence is produced as one tone unit, as shown in 
the material used in this study (presented in Appendix). 

Tonic stress is usually assigned to the last lexical item in a tone unit, which 
is said to be unmarked tonic stress (Halliday and Greaves 2008). The location 
of tonic stress generally falls on an informative content word that provides 
new information. Sometimes, it falls on a function word that creates new 
meaning in a given context (Hahn and Dickerson 1999). The assignment of 
tonic stress interacts with the givenness and contrastiveness of the items in a 
tone unit and across tone units; the speaker may place tonic stress in the 
earlier position (i.e., marked tonic stress) in a tone unit (Halliday and Greaves 
2008). 

It has been actively documented that the appropriate placement of tonic 
stress facilitates speech comprehension (Birch and Clifton 1995, Bock and 
Mazzella 1983, Cutler 1976, Cutler and Fodor 1979, Terken and Nooteboom 
1987). The accentuation of items of new information and the deaccentuation of 
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given information directly benefits listeners’ speech comprehension. Inaccurate 
use of this system confuses listeners, making it difficult for them to evaluate 
the information provided by the speech. 

In English, the assignment of tonic stress requires learners to know a 
language-specific rule: when all of the items in a tone unit are new, the 
sentence-level accent moves to the last content word (Davenport and Hannahs 
2010). Korean does not have such a rule; instead, it frequently employs 
syntactic or morphological mechanisms (Choi 1997, Jun 2013, Kim 2014, 2016, 
Sohn 1999). This difference predicts the difficulty that Korean learners tend 
to experience when acquiring and producing tonic stress and tonality. 

 
2.2 Pause and Information Structure

Halliday (1967) was the first to define “information structure,” a term that 
had a more technical meaning in Lambrecht (1994), where it was the “formal 
expression of the pragmatic structuring of a proposition in a discourse” (p. 5). 
As mentioned in the previous section, English tonic stress is used to manifest 
the informativeness of words. Speakers and listeners within given discourse 
consistently evaluate the informativeness of speech. 

Pauses are inevitably related to the information structure of speech. The 
placement of pauses has been investigated from different perspectives, by 
focusing on syntactic terms, the coincidence of pauses and syntactic boundaries 
(Hawkins 1971), and semantic terms (O’Connell, Kowal and Hörmann 1969). 

Goldman-Eisler (1958) has investigated within-sentence pauses, focusing on 
word information. She has hypothesized that a pause within a sentence 
“anticipates the increase of information in subsequent speech and involves acts 
of choice” (p. 96). Her investigations have revealed that within-sentence 
pauses differentiate between old and new items in a given speech, 
corresponding to “well organized” and “now organizing” speech (p. 105). More 
specifically, pauses have been observed mostly before lexical words with high 
semantic content, indicating an interrelation between pauses and content words. 
The present study will limit its focus to the informativeness of words in a 
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given context.

2.3 Pause and Tonic Stress in the Development of L2 Information Structure
As mentioned in the previous section, the appropriate use of tonic stress 

critically contributes to speech comprehension in the English language (Cutler 
1976). Tonic stress inevitably places prosodic emphasis on new information 
and unmarked tonic stress marks the end of a prosodic boundary. The 
attention of listeners is directed more effectively toward important pieces of 
information when they are aided by tonic stress and tonality (Halliday 1967). 
Hahn and Dickerson (1999) have claimed that the production of pauses and 
tonic stress are interrelated. A brief pause is placed before or after a certain 
word with tonic stress when a speaker wants listeners to pay particular 
attention to it. 

 Research on the production of English tonic stress has revealed that Korean 
learners produce too many tonic stresses in a sentence, creating an equal 
prosodic emphasis on lexical words (Um, Lee and Kim 2001). This may result 
from an over-use of pauses within a sentence as indicated in Han and Lee 
(2008). This will impair the comprehension of listeners by hindering their 
ability to effectively evaluate the information structure of L2 speech. 

Little is known about the interrelated production of pause and tonic stress in 
terms of information structure in the development of L2 pronunciation 
proficiency. As mentioned in the previous sections, pause and tonic stress 
share the same application domain, information structure. The two necessarily 
make use of the degree of informativeness of lexical items in a given speech. 
This study therefore explores the interaction between pauses and tonic stress 
in this respect to shed new light on the teaching of L2 pronunciation.
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3. Method
3.1 Participants 

A total of 35 graduate and undergraduate students from a university in Seoul 
participated in this study on a voluntary basis; they were paid for their 
participation. The gender of the participants was controlled; to avoid any 
confounding variables, all participants were female. Their ages ranged from 19 
to 39. Among the 35 participants, 18 had lived in an English-speaking country 
for periods ranging from 6 weeks to 20 years (Length of Residence: LOR). 
Their age of arrival (AOA) in the country varied from 0 to 35 years. The 
participant with an AOA of 0 was born in an English-speaking country but 
was raised by a Korean family; presumably, her first language was Korean, 
giving rise to her somewhat low foreign-accentedness score. Taking 
everything into consideration, she was included as a participant. Of the 
participants, 11 had English-related majors, and the rest had other majors, 
including social sciences, natural sciences, nursing, medicine, engineering, food 
& nutrition, arts, humanities, French, and Korean language. 

For this study, participants were recruited without controlling for their 
language proficiency, LOR, AOA, major, or age. The acquisition of L2 
pronunciation is distinguished from that of other language skills because the 
developmental patterns of L2 pronunciation should be addressed considering the 
learners’ age and the relation between production and perception (Fraser 1999 
as cited in Kennedy and Trofimovich 2017). In other words, none of those 
variables alone can predict the pronunciation proficiency of L2 learners. This 
study adopted pronunciation-rating procedures to measure the participants’ 
pronunciation proficiency levels. They were grouped solely according to their 
pronunciation abilities. Participants’ profiles are presented in more detail in 
Table 1 in section 4.1, along with their overall pronunciation scores. 
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3.2 Procedures 
3.2.1 Recording

Recordings were made in a sound-attenuated room using a SONY PCM-M10 
recorder with a built-in microphone. A dialogue with nine turns was used in 
this study, as proposed by Kreidler (2004, pp. 149-151); the dialogue is 
presented in Appendix. This dialogue was chosen for its simple and easy 
vocabulary, to ensure that participants did not hesitate while reading due to 
difficult or unfamiliar vocabulary. In addition, an explicit explanation of tonic 
stress and tonality was included in the reference book, exempting the author 
from any possible subjectivity in determining tonic stress and tonality. 
Although the locations of tonic stress and tonality are marked in the dialogue 
in Appendix, the participants received a version of the dialogue that did not 
provide information on the placement of tonic stress or tonality. 

The 35 participants were given a dialogue to record. A male native speaker 
of American English also participated in the recordings as an interlocutor. The 
participants were given enough time to familiarize themselves with the text so 
as to elicit the most natural pronunciation possible. They were first asked to 
read the dialogue following the lead of the male speaker. The first reading 
allowed participants to get used to the dialogue and overcome any effect of 
unfamiliarity. They then read 34 other (very short, thus not affecting the 
participants’ fatigue) dialogues for another experiment. After that, the 
participants were asked to read the target dialogue again, this time taking on 
the opposite role. Thus, the female participants read the parts that the male 
speaker had read during the first reading. The second recording was used for 
the analysis. These procedures were designed to overcome any unfamiliarity 
effect of the text, as were the direct repetition and imitation of the male 
native speaker’s reading. 

Ideally, spontaneous speech would be more appropriate for examining pause 
and tonic stress interaction, especially if the pauses were a by-product of 
speech planning. However, it is challenging to observe both pauses and tonic 
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stress because tonic stress is a more subjective phenomenon, making it 
difficult for the author to determine the appropriate location of tonic stress 
within a given context. It is the speaker in spontaneous speech who 
determines the location of tonic stress to convey an appropriate meaning. This 
study therefore achieved a compromise by using read speech as its 
experimental material. O’Connell et al. (1969) have also used some read 
speech, showing that pauses also occur in read speech. The pauses were 
essentially the same as in spontaneous speech. Goldman-Eisler (1972) has 
compared the pause production of English speakers in read and spontaneous 
speech, and found that the length of the pauses was different. In read speech, 
speakers manifest more fluency, with shorter pauses. She has examined any 
silence longer than 0.25s as pauses. In the production of pauses within 
clauses, relatively long pauses, such as one lasting 0.75s, disappear in read 
speech while continuing to occur in spontaneous speech. My study has 
resolved this issue by defining a pause as any silence longer than 0.1s. A 
pause is a very short silence that is nevertheless longer than any silence 
needed for speech production (such as stop closures), following previous 
research (Kang 2010). 

Although pauses in read speech may not be the same, or as natural, as those 
in speech planning, the underlying composition of the tonality of given strings 
of words is the same in read and spontaneous speech. More proficient 
speakers are presumably more proficient readers, pausing less frequently. In 
reading, the informativeness of each word can affect the ease or difficulty of 
reading a passage aloud. To my knowledge, there has been little empirical 
research done on the developmental patterns of tonic stress/tonality and pauses 
with relation to information structure in L2 English. This study therefore 
provides a significant observational starting point. Future research should adopt 
a more elaborate experimental design to address this issue in spontaneous 
speech. 
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3.2.2 Scoring
The recorded dialogues have been scored by native English listeners for 

their comprehensibility and foreign-accentedness. This procedure has been 
used to divide the participants into the appropriate levels of overall 
pronunciation proficiency. 

Compared with other language skills, such as reading, writing, and 
vocabulary, which usually correspond to a general proficiency level, the 
pronunciation of learners often varies within one proficiency level, because 
many factors interact in pronunciation development. L2 pronunciation develops 
from interaction with various factors such as age, LOR, AOA, and overall 
language proficiency. Therefore, none of these factors are direct indications of 
the participants’ pronunciation levels (Fraser 1999 as cited in Kennedy and 
Trofimovich 2017). For example, L2 pronunciation research sometimes shows 
mixed results from the effect of those variables (e.g., comparisons of 
experienced and inexperienced learners in Flege, Munro and Skelton 1992, 
Kang 2007). To avoid this complexity of pronunciation developmental patterns, 
the present study has divided participants into groups using a Hierarchical 
Cluster Analysis (HCA) based on their pronunciation comprehensibility and 
foreign-accentedness scores. The present study assumes that such factors, 
which determine learners’ proficiency, are all incorporated into the 
comprehensibility and foreign-accentedness scores, bypassing the need to rely 
on a specific set of criteria. 

Comprehensibility means “a listeners’ perception of the degree of difficulty in 
understanding an utterance” (Munro, Derwing and Holtby 2012, p. 233). 
Foreign-accentedness refers to the degree of deviation from native 
pronunciation norms (Munro and Derwing 1994, 1995a, 1995b). Both measures 
have been used to assess the effects of accuracy and speech comprehension 
on the participants’ pronunciation proficiency. A total of 10 native American 
English speakers, with varying degrees of experience in Korea, were recruited; 
they were instructed, as listeners, to rate the comprehensibility and 
foreign-accentedness of each speech sample on a 7-point Likert scale. They 
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were given five practice scoring examples to familiarize themselves with the 
process. 

3.2.3 Analysis
The recorded materials were analyzed to assess tonic stress accuracy and 

pause frequency within a tonality. To calculate the accuracy of each 
participant’s tonic stress, the following procedures were used. First, we 
recruited four American English speakers with linguistic backgrounds (and thus 
an understanding of sentence level prominence). They listened to the recorded 
materials, indicating prominent words. This procedure was necessary because 
tonic stress is a perceptual phenomenon; its placement must be discerned by 
native listeners. They listened to each sentence of the dialogue separately, in 
a randomized order, to avoid predicting the location of prominence. The 
prominence perceived by three or more native listeners was counted as the 
prominence produced by the participant. Prominent words with the appropriate 
placement of tonic stress were counted and divided by 13, the total number of 
expected tonic stress placements in the dialogue. 

More frequently, the Tone and Break Indices (ToBI) transcription 
(Silverman, Beckman, Pitrelli, Ostendorf, Wightman, Price, Pierrehumbert and 
Hirschberg 1992) has been used to indicate the location of tonic stress. This 
study has adopted the method used by Mo (2010), who has shown that 
untrained native listeners’ perception of prominence is no different from the 
perception of trained native listeners using ToBI. It would be ideal to employ 
as many native listeners as possible, but this study has used only four native 
listeners with an understanding of sentence level prominence, due to 
restrictions in the Korean environment.

In the pause analysis, adopting a technique used in previous research (Kang 
2010), all silent pauses longer than 0.1s were counted, using Praat speech 
analysis software, and examined in relation to their distribution. First, the 
number of pauses within a tonality was counted. The type of words used after 
the pause (whether function or content words) was then investigated, referring 
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to the results of Goldman-Eisler (1958).

3.3 Statistical Design
This study has adopted three procedures, using SPSS 24 for the statistical 

analysis. As a first step, to optimally divide participants into groups based on 
their pronunciation proficiency, a Hierarchical Cluster Analysis (HCA) was 
carried out, using two pronunciation scores (comprehensibility and 
foreign-accentedness). The clusters created by HCA were used as groups to 
show the different proficiency levels (thus, presumably indicating 
developmental stages) of pronunciation. More often, K-means is used with 
group participants, but this method requires an exact number of expected 
divisions, based on a theoretical background. Since there was no way to know 
how many divisions to expect among the participants in this study, HCA was 
used instead. Second, the accuracy of tonic stress and the number of pauses 
were compared among the three clusters, and a MANOVA was conducted to 
examine whether the differences among the groups reached statistical 
significance. Finally, a Poisson log-linear distribution was used to test the 
distributional difference between groups, to see whether the frequency of 
pause occurrence would have different patterns, reflecting the word types that 
provided different degrees of information. 

4. Results and Discussion
4.1 Hierarchical Cluster Analysis

The participants in this study were divided into groups based solely on 
pronunciation quality, using a Hierarchical Cluster Analysis. Table 1 presents 
the profiles of the participants. The analysis resulted in three partitions, based 
on participants’ comprehensibility and foreign-accentedness levels. The cluster 
scores are listed from high to low; additional participant information (LOR, 
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AOA, age, and major) is also summarized. 

Table 1. Participants’ Information in the Three Clusters
Cluster Case no. Compre-

hensibility
Foreign 
Accent

LOR 
(month)

AOA 
(years) Age Major

A 3 6.6 6 228 0 23 -
(N=14) 24 6.6 5.9 12 23 37 English

27 6.4 5.9 12 14 26 English
1 6.3 6.2 24 5 22 English
35 6.3 6.5 168 5 20 -
5 6.7 6.3 192 3 19 -
33 6.6 6.3 168 11 25 English
34 6.8 6.6 156 6 19 -
32 6.6 6.9 240 2 31 English
10 6.3 5.4 156 4 26 -
14 6.2 5.5 0 - 24 English
7 5.9 5.2 0 - 23 -
21 6 5.1 0 - 23 -
29 5.8 5 123 18 35 English

Mean 　 6.4 5.9 105.6 - 25.2 -
B 2 4.9 4.5 7 21 23 -
(N=16) 16 4.9 4.9 24 12 27 -

17 5.3 4.3 0 - 21 -
20 5.2 4.4 0 - 22 English
15 5.4 4.4 1.5 35 39 English
30 5.3 4.8 5 21 22 -
31 5.4 4.8 18 26 37 English
4 5.5 4.7 0 - 22 -
22 4.6 3.8 0 - 20 -
26 4.6 3.8 3 23 23 English
13 4.4 3.7 0 - 26 -
19 4.4 3.4 0 - 22 -
12 4.8 3.7 0 - 23 -
28 5 3.7 0 - 19 -
23 5 4.1 11 26 27 -
8 4.3 4.2 0 - 22 -

Mean 　 4.9 4.2 4.3 - 24.7 -
C 6 3.6 2.9 0 - 19 -
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Cluster A consisted of 14 participants with average scores of 6.4 and 5.9 in 
their comprehensibility and foreign-accentedness ratings, respectively. 11 
participants of them had experience in English-speaking countries, and eight 
reported a long residence. Half of them had arrived in those countries at early 
ages. The three participants with short LORs (12-24 months) were all 
majoring in English-related fields. The main feature of this cluster was the 
fact that the early learners with long LORs were perceived as native speakers 
by themselves and others. 

Cluster B consisted of 16 participants with intermediate-level scores for the 
two criteria (4.9 and 4.2). Seven of them had spent a short period of time in 
an English-speaking country, and most were late learners. . 

Cluster C included the five participants with the lowest scores (3.2 and 2.6). 
All of the Cluster C participants were non-English majors with no experience 
in English-speaking countries. The Figure 1 dendrogram shows the grouping 
results from the HCA. 

(N=5) 18 3.4 2.7 0 - 23 -
25 3.6 2.6 0 - 21 -
9 2.6 2.5 0 - 21 -
11 2.9 2.4 0 - 19 -

Mean 　 3.2 2.6 0.0 - 20.6 -
Note. Comprehensibility 7: Very easy to comprehend, 1: Very difficult to comprehend  

Foreign-Accentedness 7: Native-like accent, 1: Very strong foreign accent 
LOR: Length of Residence, AOA: Age of Arrival.
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Figure 1. Dendrogram of the HCA 

Along the 7-point Likert scale, the participants in this study displayed a 
high score skew, confirming that they had a relatively high degree of 
pronunciation proficiency. The MANOVA revealed that differences between the 
three clusters were significant (F=36.261, p<.001). Tests of between-subject 
effects showed significant differences for both comprehensibility (F=145.194, 
p<.001) and foreign-accentedness (F=91.014, p<.001). Pairwise comparisons 
and post hoc tests (Scheffe) indicated that the significance was relevant to all 
three clusters. The results of multiple comparisons of any of the two clusters 
reached a level of significance for both comprehensibility and 
foreign-accentedness. The rest of this paper will focus on the differences 
between these groups, exploring this statistically meaningful difference.

4.2 The Production of Tonic Stress and Pause
4.2.1 Quantitative differences

The main purpose of this work has been to examine whether different 
learners with varying levels of pronunciation proficiency show different 
patterns of pause and tonic stress production in relation to tonality reflecting 
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information unit. The three clusters have been tested on the accuracy of their 
tonic stresses and the number of pauses within the tonality. This process has 
attempted to discover whether or not the three clusters manifest quantitatively 
distinctive productions of pause and tonic stress, thus revealing whether the 
acquisition of pause and tonic stress are interrelated phenomena in L2 
pronunciation development. 

Table 2 presents the three clusters’ tonic stress accuracy and the number of 
pauses, along with means and standard deviations. In general, as the 
pronunciation quality rating scores dropped, the accuracy of tonic stress 
production also decreased. At the same time, pause production increased within 
a tonality, as pronunciation quality decreased. The relatively low accuracy of 
tonic stress shows that the production of appropriate tonic stress was difficult 
for the participants in this study. This may have resulted from the fact that 
the task required the participants to evaluate the overall discourse information 
to produce both unmarked and marked tonicity appropriately. 

Table 2. Tonic Stress Accuracy and the Number of Pauses 

   
Figure 2 reveals the patterns of pause and tonic stress production in relation 

to the development of pronunciation proficiency. 

　 　 Tonic Stress Accuracy N of Pauses
Clusters N Mean S.D. Mean S.D.
A 14 0.32 0.14 1.86 1.88
B 16 0.23 0.11 4.38 2.47
C 5 0.08 0.05 7.60 3.21
Total 35 0.24 0.14 3.83 3.01
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Figure 2. The Interaction of the Number of Pauses and Tonic Stress Accuracy

In sum, as proficiency increases, the production of pauses of the participants 
decreases within a tonality, while the accuracy of tonic stress production 
increases in the opposite situation.  

A MANOVA was conducted to verify whether the differences among the 
clusters were meaningful for tonic stress accuracy and the number of pauses. 
The statistical results confirmed the differences between clusters at the 
statistical level (F=9.872, p<.001) as shown in Table 3. 

Table 3. Results of MANOVA: Multivariate Tests

Table 4 presents the results of the tests of between-subject effects. As the 
table indicates, there were significant differences among the clusters in both 
tonic stress accuracy (F=8.314, p=.001) and the number of pauses within a 
tonality (F=11.669, p<.001).

Effect Value F Hypothesis df Error df Sig. Noncent. 
Parameter

Observed 
Powerd

Intercept Wilks' Lambda .176 72.337b 2.000 31.000 .000 144.674 1.000
Clusters Wilks' Lambda .373 9.872b 4.000 62.000 .000 39.486 1.000
a. Design: Intercept + Clusters
b. Exact statistic
c. The statistic is an upper bound on F that yields a lower bound on the significance 

level.
d. Computed using alpha = .05
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Table 4. Results of MANOVA: Tests of Between-Subjects Effects

Post hoc tests (Scheffe) of the number of pauses revealed that the 
differences between each pair of clusters reached statistical significance. The 
results of tonic stress accuracy showed that the differences were significant 
only for Cluster A and C.

4.2.2 Distributional differences
This section presents the distribution of pauses in relation to the 

informativeness of words. Specifically, comparisons were conducted on the 
distribution of pauses preceding function and content words within a tonality, 
based on the findings of Goldman-Eisler (1958). This analysis aims to more 
directly examine differences in pause-tonic stress production among the 
clusters. The differences found in the previous section may be by-products of 
pronunciation development, which do not necessarily suggest that the two are 
related. To confirm that pauses and tonic stress are interrelated in the 
acquisition of pronunciation, it is important to prove that the two are related 
within the acquisition of the L2 information structure. This study has 

Source Type III Sum 
of Squares df Mean 

Square F Sig. Noncent. 
Parameter

Observed 
Powerc

Corrected 
Model

Tonic Stress .229a 2 .114 8.314 .001 16.627 .945
N of Pauses 130.307b 2 65.154 11.669 .000 23.339 .989

Intercept Tonic Stress 1.170 1 1.170 84.976 .000 84.976 1.000
N of Pauses 572.961 1 572.961 102.621 .000 102.621 1.000

Clusters Tonic Stress .229 2 .114 8.314 .001 16.627 .945
N of Pauses 130.307 2 65.154 11.669 .000 23.339 .989

Error Tonic Stress .441 32 .014 　 　 　 　
N of Pauses 178.664 32 5.583 　 　 　 　

Total Tonic Stress 2.734 35 　 　 　 　 　
N of Pauses 822.000 35 　 　 　 　 　

Corrected 
Total

Tonic Stress .670 34
N of Pauses 308.971 34

a. R Squared = .342 (Adjusted R Squared = .301)
b. R Squared = .422 (Adjusted R Squared = .386)
c. Computed using alpha = .05
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hypothesized that systematic differences in pause location within a tonality will 
support, in part, the interconnected pattern of pause and tonic stress in L2 
pronunciation development, since both pauses and tonic stress require learners 
to evaluate the informativeness of items within the tonality. The distribution of 
pauses in relation to word information has therefore been examined. 

It was predicted that learners would pause less frequently before function 
words as their pronunciation (and thus tonic stress accuracy) improved. In 
counting the number of pauses before function and content words, a problem 
arose regarding contracted forms, such as don’t and doesn’t. Such words 
combine a function word with an adverb (or negative particle). In this study, 
such words are considered content words. This decision has been based on the 
following two assumptions. First, negative contractions have both “syntactic and 
semantic salience”, which generally indicate a stressed form (Celce-Murcia et 
al. 2010, p. 210). Second, this study has hypothesized that the pauses before 
function words will decrease as the learners’ pronunciation proficiency 
improves. Learners with lower proficiency levels produce more pauses; 
contracted forms that include not have therefore been categorized as content 
words to avoid exaggerating the distributional pattern of pauses. 

Table 5 compares pause occurrences before function and content words 
among the three clusters. The use of read speech in this study allowed the 
researcher to compare the frequency of pauses in each position since the 
possible distributional locations were the same for all speakers. The number of 
pauses and their ratios in each location are presented below, grouped by 
cluster. 

Table 5. Pause Frequency and Ratio Before Function and Content Words

1 Total means a total number of pauses that the participants in each group produced 

Clusters N Function Words (ratio) Content Words (ratio) Total1
A 14 3 (0.12) 23 (0.88) 26
B 16 18 (0.26) 52 (0.74) 70
C 5 11 (0.29) 27 (0.71) 38
Total 32 102 134
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Using the ratio data in Table 5, Figure 3 more clearly shows the extent to 
which, as pronunciation proficiency decreases, more frequent pauses are found 
before function words. Pauses occur more often before content words than 
function words in all three groups. The differences are generally similar to 
those revealed in the previous quantitative analysis. However, the difference 
between clusters B and C is not as evident as in the previous analysis.

Figure 3. Pause Occurrence Ratio Before Function and Content Words

In a more detailed investigation, a statistical analysis has been used to map 
differences in pause location. The Poisson log-linear distribution has been 
used to analyze distribution data. Systematic differences among the three 
groups have statistical significance for both positions: before function words 
(Wald χ2=11.805, p=.003) and before content words (Wald χ2=12.904, 
p=.002). 

Table 6. Results of Poisson Log-linear Distribution Before Function Words: 
Tests of Model Effects 

as a whole. 

Source Type III
Wald Chi-Square df Sig.

(Intercept) .760 1 .383
Clusters 11.805 2 .003
Dependent Variable: Before Function Words 
Model:(Intercept),Clusters
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Table 7. Results of Poisson Log-linear Distribution Before Content Words: 
Tests of Model Effects

Cluster C was set zero in parameter estimates. For function words, there is 
a significant difference between Clusters A and C (Wald χ2=11.595, p=.001) 
and the difference between B and C didnot reach significance (Wald χ2=2.785, 
p=.095). For content words, there is also a significant difference between 
Clusters A and C (Wald χ2=12.874, p<.001). The difference between Clusters 
B and C did not reach significance (Wald χ2=3.354, p=.067). 

Within the general categories of function and content words, each 
grammatical category was compared. The following three investigations were 
noteworthy. For function words, pauses before prepositions were found only 
among Cluster C participants, with the lowest level of proficiency. Pauses 
before auxiliary verbs were distributed across Clusters B and C. For content 
words, the relatively low-level learners in Cluster C paused most frequently 
before nouns, implying that learners retain first and most easily the 
informativeness of nouns. 

The analyses in this section are summarized as follows. First, as learners 
develop their pronunciation, they produce less frequent pauses and more 
accurate tonic stresses within a tonality. Second, the location of pauses differs 
with the development of L2 pronunciation: as their pronunciation proficiency 
improves, learners come to prefer pauses before content words that are more 
informative or cannot be predicted from the context. In other words, with an 
increased awareness of tonality, learners come to eliminate pauses before 
function words that are less informative and usually predictable from the 
context. 

Source Type III
Wald Chi-Square df Sig.

(Intercept) 82.928 1 .000
Clusters 12.904 2 .002
Dependent Variable: Before Content Words
Model: (Intercept),Clusters
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4.3 General Discussion
This study has addressed two questions about Korean learners’ production of 

pauses and tonic stress. Question 1 involves the quantitative aspects of pause 
and tonic stress production in relation to pronunciation development reflected 
in the different proficiency levels. 

The developmental progress associated with rising proficiency levels shows 
that tonic stress accuracy is inversely related to the number of pauses. As 
learners increase their pronunciation proficiency, they produce fewer pauses 
within a tonality (thus an information unit) and increase the accuracy of their 
tonic stress production. The different proficiency levels (clusters) revealed 
quite systematic change toward more prosodically accurate and fluent (without 
pauses) speech. It can therefore be deduced that the accuracy of tonic stress 
is inversely related to the number of pause productions at least in part.

It has been assumed that the appropriate placement of tonic stress requires 
the awareness of a tone unit in the given string of words. Being able to 
perceive a tone unit means that learners can recognize the string of words as 
a continuous unit that is produced within a melody. It seems natural that the 
internalization of a tone unit would accompany the more accurate location of 
tonic stress, leading to a more fluent production of the unit, without pauses. 

The second question addresses the distribution of pauses in relation to 
information. Previous research has shown that native English speakers almost 
always produce (within-sentence) pauses before lexical words with high 
semantic content, because they are less predictable, and therefore more 
informative (Goldman-Eisler 1958). Tonality and tonic stress are interrelated 
with information structure. Tonality mirrors the information structure of a 
string of words, and tonic stress moves to the last informative (“new”) word 
within an information structure (Halliday 1967, Laver 1994). The learners in 
this study paused less frequently before function words, as their pronunciation 
proficiency developed. 

This result of pause distributional change confirms, in part, that a learner’s 
awareness of tonality includes an ability to evaluate the information load of 
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particular words. In this analysis, the difference between Clusters A and C 
showed distinctive patterns of tonic stress accuracy and pause frequency data. 
The distinctive pause distribution of the participants with the different 
proficiency levels confirms the finding that evaluating the informativeness of 
words is interrelated with acquiring tonic stress production with an awareness 
of tonality. As learners’ pronunciation proficiency increases, they become 
aware of tone unit and information structure. This, in turn, improves the 
accuracy of their tonic stress placement, leading to a tendency to pause before 
highly informative words.

However, the differences in pause distribution patterns before function words 
were not evident between Cluster B and C unlike the quantitative observations 
in the first analysis. The reason for this discrepancy may be the skewed 
distribution of participants’ proficiency in this study. Future research into wider 
ranges of pronunciation proficiency will reveal more systematic progress in the 
production of pauses and tonic stress.

With the investigation of each grammatical category, lower-level learners 
paused more frequently before prepositions and auxiliary verbs within the 
function word category. These pauses were almost unobservable in the speech 
of high-level learners (Cluster A). This result suggests that learners develop 
syntactic knowledge along with prosodic awareness. A more in-depth study is 
needed to support this claim. 

As for pauses before content words, participants in Cluster C paused more 
frequently before nouns than any of the other clusters. This suggests that 
learners become accustomed to the information structure of English through 
frequent use. Tonic stress is often assigned to the last lexical item in a tone 
or information unit; these words are usually nouns in the object position of the 
sentence, since English has SVO word order and tends to move highly 
informative words to the end of a sentence (Halliday and Greaves 2008). It is 
therefore easier to understand the informativeness of nouns than other 
grammatical words. Future research on this topic should uncover fruitful 
aspects of second language acquisition.

The investigation of pause and tonic stress in relation to information is 
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significant because they both directly affect listeners’ speech comprehension 
(Cutler 1976, Hahn and Dickerson 1999). In particular, in L2 English teaching 
that uses a fluency-based paradigm, comprehensible speech is of particular 
importance. In this trend in English education, teaching pronunciation should 
help learners improve their speech comprehensibility. 

The information structure is primarily realized with prosody in English 
speaking. This prosodic realization requires the appropriate understanding of 
new and given information. Thus, L2 learners should learn about pauses and 
tonic stress production in relation to information structure to make their 
speech better understood. In addition, this ability is closely related with the 
effective organization of information in communication, both spoken and written, 
which has great implications for English language teaching in general. 

5. Conclusion
The experiments in this study have shown that the development of 

pronunciation proficiency improves tonic stress assignment and eliminates 
pauses within a tonality, leading to more fluent and comprehensible speech. In 
addition, when pauses occur within a tonality, learners grow accustomed to the 
informativeness of words in the tonality, as they develop better pronunciation. 
This indicates that learners internalize the information structure of the target 
language, which is manifested by tonality and tonic stress with more natural 
pause locations. 

This study has several limitations. First, it has relied on read speech for its 
analysis, which may have affected the results, especially in relation to pause 
occurrences. A more in-depth study, using spontaneous speech samples, is 
needed to advance future research. This study has also included participants 
with a relatively high level of English pronunciation proficiency in that the 
majority of the participants obtained scores over 3.5 along the 7-point Likert 
scale. In addition, in dividing the participants into groups with different 
proficiency levels, HCA yielded five participants for Cluster C, which is 
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relatively small in number for statistical analysis. Future research with wider 
ranges of pronunciation proficiency will be able to develop more comprehensive 
patterns of pause and tonic stress interaction in pronunciation development. 

Even with these methodological limitations, this study has significance; it is 
the first attempt to investigate pause-related phenomena with a focus on 
information structure reflected in tonic stress and tonality. The results of this 
study reveal the potential value of integrating pause lessons into pronunciation 
and speaking instruction. 
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Appendix
A Recording Material 

From Kreidler (2004, pp. 149–151)
(The locations of tonic stress and tonality are underlined and separated with 

slashes)
Female: / Have you taken your family to the zoo yet, / John? /
Male: No, but my kids have been asking me to. I’ve heard this city has a pretty big 

one.
Female: / Yes, / it doesn’t have a lot of animals, / but it has quite a variety of 

animals2. / I think3 your kids  / would enjoy seeing the pandas./
Male: I’m sure they would. I’d like to see them, too.
Female: / Also, / the tigers are worth looking at. /
Male: Is it okay to feed them?
Female: / No, / they’re not used to being fed. /
Male: What bus do you take to get there?
Female: / Number Twenty-eight. / But don’t you have a car? /
Male: We used to have one, but we had to sell it.

2 “animal” is also accentable in this context, if we assume that the speaker is 
planning the speech, according to Wells (2006). 

3 “think” is also accentable, according to Kreidler (2004).
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