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I. Introduction

A Korean-speaking English learner inevitably encounters the prosodic difference 
between the presence of stresses in the target language and their absence in the native 
language. Stress is a core factor causing rhythmic differences in languages; linguists 
have classified some languages, such as French and Spanish, as “syllable-timed” 
languages, because timing in these languages seems to be counted in syllables rather 
than stresses. In contrast, English and other Germanic languages have been called 
“stress-timed,” in that it tends to be stresses, and not syllables, that recur at regular 
intervals of time.1 Leaving aside for now the disagreements on whether or not there 
are acoustic correlates of speech rhythm2, this study examines the developmental 
change of L2 prosodic cues in relation to speech rhythm. In particular, we shall 
observe Korean-English prosodic transfer among Korean-speaking English learners 
acquiring the stress-timed rhythm of the target language.

1.1 Learnability issues regarding speech rhythm

In producing an L2 utterance, an L1 speaker of a syllable-timed language who is 
learning a stress-timed language such as English may opt for either syllable-timing or 
stress-timing, or for trying to bridge the gap between the two. A difficulty arises 
because the L2 system has variable word stress, as in English, while the L1 system has 
fixed L1 prominence by word, as in Czech, Polish, or Swahili, or by phrase, as in 
French.3

Korean is a syllable-timed language (Kim, Flynn and Oh, 2007; Nolan and Jeon, 
2014), and L1-Korean learners of L2 English often insert an extra vowel or substitute 

  1 For discussions on contrastive speech rhythm in relation to timing, see Nolan and Jeon (2014) and 
Ladefoged and Johnson (2015: 261-264)
  2 See Ramus, Nespor and Mehler (1999) for the positive side and Roach (1982) for the negative side.
  3 See Ladefoged and Johnson (2015: 259) for different types of prominence in languages.
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a full vowel for an English reduced vowel. By inserting a vowel, learners may divide 
a longer English syllable into two syllables to keep similar duration between these 
two, and end up producing something close to the familiar rhythm of their L1. 
Similarly, by substituting a full vowel for a reduced vowel, learners may lengthen a 
shorter English syllable to keep its duration close to that of the syllables around it. 
Once the target stress-timed prosody is lost by such an insertion or substitution, 
learners may try to compensate for the lost target prosody using their existing L1 
prosody. This leads to our overarching research question: Will learners try to 
compensate for lost target prosody using their existing L1 prosodic properties, and 
how?

1.2 Prosodic cues of duration and pitch in speech rhythm

  To see if learners will try to compensate for lost target prosody in the L2 using 
their existing L1 prosody, we chose to investigate Korean-speaking English learners. 
Their L1 and L2 have sharply contrasting prosodic features, in that while duration is 
an important prosodic property in English to differentiate between two consecutive 
vowels (Grabe and Low, 2002)4, pitch is crucial in the same way in Korean, an 
intonational language (Jun, 2005: 201-29).5 In Korean prosodic phonology, pitch rises 
at the end of the accentual phrase (Jun and Oh, 2000); in contrast, fundamental 
frequency (F0) lends little to prominence in most varieties of English (Kochanski et 
al., 2005). Therefore, a Korean-speaking English learner may choose one prosodic cue 
(F0), based on its role in the L1, to compensate for another (duration) derived from 

  4 This rule is called the stress-clash avoidance rule or the rhythm rule that renders the alternation of 
stressed and unstressed syllables (Carr, 2008: 75, 167; Hayes, 1984). For example, the number thirteen is 
stressed on the second syllable teen in phrases such as she’s only thirteen, but on the first syllable thir when 
followed by another stressed syllable as in thirteen men. As a result, the stress pattern alternates the strong 
and weak syllables as in SWS, instead of having the stress clash as in WSS.
  5 Note that Magen and Blumstein (1993: 387) suggest that the vowel length distinction is being lost in 
Korean and is no longer a productive contrast.
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the L2. In the later sections of this paper, we investigate whether such a prosodic 
transfer (F0 for duration) occurs in adult language learning among our participants.6

  Figure 1 is a schematic presentation of prosodic contrasts in English and Korean, 
respectively.

Figure 1. Prosodic properties in accordance with speech rhythm. English, as a stress-timed language, has 
duration variability, while Korean, as a syllable-timed language, does not. Korean and English may 
or may not have a contrast in pitch variability.

  In Figure 1, “duration variability” represents contrast in time duration for speech 
rhythm across syllables. Korean, as a syllable-timed language, is expected to have 
similar time duration for each syllable, that is, a smaller amount of variability; 
English, as a stress-timed language, is expected to have a larger amount of variability 
in syllable length, as  stressed and unstressed syllables alternate regularly in the speech 
stream.
  While duration is a key prosody feature determining speech rhythm, pitch is not 
directly related to rhythm, because rhythm, by definition, refers to regular timing of 
beats: Stress-timed rhythm repeats each stressed syllable in regular time, while 
syllable-timed rhythm repeats each syllable at regular intervals.

  6 See Major (2008) for L1 transfer in L2 learning in general.
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1.3 Research questions

  Given the prosodic differences in duration and pitch and their use between English 
and Korean, we may wonder whether learners from an L1 background with no 
duration cues, like Korean, would use an available prosodic cue (for Korean speakers, 
F0) to compensate for the unavailable duration cue. That is, will learners in general 
use the L2 cue (duration), the L1 cue (F0), or both, to express prosodic variation in 
the target language? Will learners in general ever acquire a new prosodic cue at all? 
Many studies have in fact argued that it is very difficult for an adult learner to acquire 
L2 phonology (Scovel, 1988; Ioup, 2008; Guion, Harada and Clark, 2004: 224), which 
presumably includes new prosodic cues. Accordingly, the research questions address 
three issues of L2 prosody: transfer, acquisition, and development. We refine these 
three issues into measurable terms as laid out in (1), through the experiment conducted 
in this study.

(1) Research questions
 a. PROSODIC TRANSFER: Will Korean-speaking English learners use pitch (as measured by 

F0 (Hz)) to express duration variability in English?
 b. PROSODIC ACQUISITION: Will Korean-speaking English learners use duration (as 

measured by time (ms)) to express duration variability in English?
 c. PROSODIC DEVELOPMENT: Will Korean-speaking English learners increasingly use the 

duration cue (as measured by time (ms)), the pitch cue (as measured by F0 (Hz)), or both 
to express duration variability in English?

  In (a), we question whether L1 prosody of pitch in Korean can or cannot be 
TRANSFERRED to express L2 prosody of duration variability in English that is not 
available in L1. In (b), we question whether L2 prosody of duration variability can or 
cannot be ACQUIRED by a L1 Korean speaker, whose L1 does not have this prosodic 
property. In (c), we question whether L1 Korean speakers do or do not DEVELOP 
duration variability in L2 English.
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II. Methods

  This investigation uses recordings of learners’ oral pre- and post-tests, evaluated by 
native English-speaking listeners and acoustically measured for duration and pitch. The 
characteristics of the subjects, speech materials, procedure, and analysis are carefully 
controlled to ensure methodological validity and reliability, as described in more detail 
at the end of this section.

2.1 Participants

Learner participants and native English-speaking controls each read and recorded a 
set of five sentences for recording; also participating were native listeners who 
evaluated the recorded speech. There were two sets of sentences; each set was read by 
different groups of participants. The participants’ demographic information is given in 
Table 1.

Table 1. Speaker information by group

Set A Number 
(Male/Female)

Mean 
Age Set B Number 

(Male/Female)
Mean 
Age

Korean Learners 
for L2 English 

Production
39 (6/33) 22.7†

Korean Learners 
for L2 English 

production
42 (16/26) 21.5†

Ns Controls 
for L1 English 

Production
19 (7/12) 23.1

Ns controls 
for L1 English 

production
17 (5/12) 22.4

Ns Listeners 
for Rating L2 
English Speech

13 (4/9) 22.9
Ns listeners 

for rating L2 
English speech

6 (2/4) 22.2

Notes: Ns=Native speaker, L1=Native language, L2=Target foreign language†Approximation based on their college attendance history

  All participants were college educated and had no hearing or speaking impairment. 
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Native speakers were allowed to participate in both production and listening tasks, if 
they wished.

2.2 Speech materials

  Speech materials included recorded speech of the learners and native speakers, who 
read the lists presented below as (2) and (3). These two lists were taken from an open 
source, so that other researchers would be able to easily cross-check them and share 
their own results and interpretations.

(2) Reading list A from Low, Grabe and Nolan (2000) and Jian (2004a)7

a. John was sick of Fred and Sandy.
b. Don was across at Jonathan’s.
c. Paula passed her trial of courage.
d. Jane has four to last the winter.
e. Grace was tired of Matthew Freeman.

(3) Reading list B from AESOP corpus (See Visceglia (2009:62))8

1. If the birthday party wasn’t for Mary, then who was it for?
2. Jane saw a picture of the boy she was fond of.
3. John went to visit the woman he had written to.
4. I can run faster than you can.
5. He was invited to a costume party as a guest, but what did he dress as?

  Each sentence in the reading list (2) is composed of eight syllables, while the 
sentences in the list (3) contain a varied number of syllables. Syllables in (2) usually 
show alternation of one strong syllable and one weak syllable, while in (3) sentences 
contain two or more possibly weak syllables in a row due to the adjacent function 

  7 These five sentences were used for the measurement of syllable duration contrast in Lee and Kim 
(2005). The current paper uses several new methods of investigation, in that the measuring unit is now 
vowels instead of syllables, the prosodic features include pitch, evaluation methods include native listener 
perception of pronunciation goodness, and the research subjects include native speaker controls.
  8 These five sentences are from stressed and unstressed function words in AESOP (Asian English Speech 
cOrpus Project).
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words, as in was it [WW], picture of the [SWWW], woman he had [SWWW], faster 
than [SWW], invited to a [WSWWW], party as a [SWWW], did he [WW].
  From the reading lists in (2) and (3), the adjacent pairs of strong and weak vowels 
in which native speakers made a statistically significant difference in duration were 
chosen in (4) and (5) for acoustic analysis in this study.9 We eliminated the final word 
of each sentence in order to avoid the phrase-final lengthening effect (Turk and 
Shattuck-Hufnagel, 2007). The chosen vowels are 14 pairs from the sentences in (2) 
and 13 pairs from the sentences in (3).

(4) Vowel pair set A, chosen from the sentences in (2)
a. J[o]n:w[a]s, s[i]ck:[o]f, Fr[e]d:[a]nd
b. D[o]n:w[a]s, acr[o]ss:[a]t
c. P[au]:l[a], p[a]ssed:h[er], tr[ia]l:[o]f
d. J[a]ne:h[a]s, f[our]:t[o], l[a]st:th[e]
e. Gr[a]ce:w[a]s, t[ir]ed:[o]f, M[a]t:th[e]w

(5) Vowel pair set B, chosen from the sentences in (3)
1. [i]f:th[e], b[ir]th:d[ay], p[ar]:t[y], [wa]sn’t:f[or]
2. j[a]ne:s[aw]
3. J[oh]n:[we]nt, v[i]:s[i]t, [wo]:m[a]n
4. [I]:c[a]n, f[a]:st[er]
5. inv[i]:t[e]d, c[o]:st[u]me, p[ar]:t[y]

2.3 Procedure

  Broadly, the data acquisition procedure consisted of recording, listening evaluation, 
and acoustic measurements; it is laid out in more detail in (6).

(6) Procedure
a. Learners listened and repeated after native English speech before pre-test.
b. Learner speech was recorded twice before and after 5 weeks’ instruction.10

  9 Approximants were combined with vowels for measuring accuracy. The selection of data was based on the 
presence of statistically significant duration contrasts in such combined forms in the native speech.
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c. Native speech was recorded once without practice.
c. Seven native English-speaking listeners rated English proficiency of recorded speech on a 

scale of 1-7.
d. Recorded speech was measured for duration (ms) and pitch (F0).

During the time gap of five weeks between the two recordings, learners (but not the 
native speakers) practiced mimicking native speech audio samples. A total of 5342 
individual vowel tokens were measured for both learner speech and native controls (= 
28 vowels in set A * (39 learners * 2 recording sessions + 19 native speakers) + 26 
vowel pairs in set B * (42 learners * 2 recording sessions + 17 native speakers)). Six 
native speakers of English evaluated the speech proficiency of the randomized 
recordings for set B on a seven point Likert-type scale (1=very poor, 7=definitely 
native).11 For set A, 16 native speakers of English volunteered to do the rating. 
Stimuli were presented using the software “Paradigm Stimulus Presentation,” the rating 
screen of which is depicted in Figure 2.12 A complete rating session took an average 
of 35 minutes per person.

Figure 2. Screen for L2 pronunciation proficiency evaluations by native English-speaker listeners.

  10 We chose read speech over conversational speech in order to reduce the emotional variation in the 
speakers.
  11 Randomization of speech samples ensures blind testing.
  12 www.paradigmexperiments.com



190 Jong-mi Kim

  Native English-speaking listeners were asked to choose one out of the eight ratings 
on a computer screen after listening to a randomized recording of the given sentence, 
that were spoken by either a native or a non-native speaker. The listeners were told 
that the numbers represented a relative scale of pronunciation goodness, and that “Not 
BAD” meant “mediocre” or “neutral.” The shaded cell with the number “0” was used 
for the different reading from the given text, and excluded when evaluating the score 
for pronunciation goodness.

2.4 Analysis

  The pre-test recordings were used for the cross-sectional analysis, while the paired 
pre- and post-test recordings were used for the longitudinal analysis.

The duration and fundamental frequency of vowels were measured using the 
software “WaveSurfer.” Then, duration difference and F0 difference of adjacent vowels 
within each foot were computed. Next, this difference was divided by the mean 
duration of each pair. The final vowels were excluded due to the phrase-final 
lengthening phenomenon. This is expressed mathematically in (7).13

(7) Pairwise Variability = 2 (ds - dw) / (ds + dw) * 100
         (where: Pairwise Variability = normalized Pairwise Variability between a stressed syllable 

and the following unstressed syllables within a foot, ds = the duration of the 
stressed syllables in a given foot, 
dw = duration of unstressed or weak syllables in a given foot)

  The resulting value was multiplied by 100 so as to avoid fractional values for 
duration.14 Pairwise variability is useful to account for speech rhythm in different 
languages (Ladefoged and Johnson, 2015: 263).

  13 See Lee and Kim (2005) for details of the expression.
  14 For pitch, the value is multiplied by 1000 so as to avoid fractional values.
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2.5 Methodological validity and reliability

2.5.1 Validity

  We ensure methodological validity — that the method measures what it purports to 
measure and answers the research questions — in the following manner. First, we 
recorded native speech as a control group for the learner speech in the experimental 
group. Second, we assessed validity both through cross-sectional study by pre-test and 
through longitudinal study by pairing pre- and post-tests. Third, we used native 
listeners’ evaluations of learner speech to see how acoustic pairwise variability 
correlates to perceived pronunciation goodness. Fourth, we used a blind method for 
native listener evaluation by randomizing recorded sentences by both natives and 
learners. Fifth, we compared pairwise variability of both duration and pitch, reflecting 
the respective prosodic features of the native and target languages (duration for 
English and pitch for Korean and possibly English).

2.5.2 Reliability

  We ensure methodological reliability — that repeating the same research method will 
yield the same results — in the following manner. First, we limited the subjects to the 
most homogeneous group possible: college educated, adult learners who were native 
speakers of Korean learning English as the target language. Their proficiency levels 
ranged from 1.63 to 5.33 as evaluated by our native English-speaking listeners on a 
scale of seven: 23 Low-level learners in the range of 1.63-2.97, 40 Mid-level learners 
in the range of 3.03-3.97, 18 High-level learners in the range of 4.00-5.33. Second, we 
used an open-access sentence list to facilitate replication studies by other researchers. 
Third, we used only read speech in order to minimize intonational and durational 
influence by conversational (conventional or emotional) emphasis. Fourth, we checked 
that inter-rater reliability among native-English speaker listeners was good, using 
Cohen's Kappa: k=.74 for 16 raters in Set A (95% CI = .320 to .889, p<.001), k=.87 
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for 6 raters in Set B (95% CI = .450 to .926, p=.002).

III. Results

The results showed that the learners substituted fundamental frequency difference 
for duration difference of adjacent vowels in a foot. Learners showed far less 
durational variability but far more pitch variability than native speakers did.

3.1 Duration variability

  The duration variability of vowel pairs from (4) and (5) is shown in Table 2.

Table 2. Pairwise variability of duration 
(n=2671, p<.001, df=2, F(2,2668)=139.6, by ANOVA for the group differences)

Speakers
Pre-test
Learner 
Speech

Post-test
Learner 
Speech

Native 
Speech

Pairwise Variability :
Mean (STD)

20.0*** 
(44.9)

28.0*** 
(50.0)

61.6*** 
(39.8)

Number of Vowels Measured 2184 2184 974
Percentage of Vowel Pairs with Significant 

Duration Difference 
(p<.05)

63%
(=17/27)

63%
(=17/27)

100%
(27/27)

Note: ***p<.001 by a one-way t-test between the duration values of stressed and reduced vowel 
pairs in metrical feet.

 
  In Table 2, the pairwise variability of duration in learner speech improved in the 
post-test (28.0 on average) compared to the pre-test (20.0 on average), and yet did not 
reach more than 46% of the level of native speech variability (28.0/61.6 on average). 
The group difference was statistically significant by ANOVA (p<.001) among learner 
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speech in pre-test, learner speech in post-test, and native speech. Comparisons using 
Tukey’s contrasts found clear statistical differences between all pairs among the three 
groups: between the pre- and post-test learner groups (mean difference = –8.0, 95% 
CI = -12.7 to -3.4, p<.001), between post-test learners and native controls (mean 
difference = –33.6, 95% CI = -39.5 to -27.6, p<.001), and between pre-test learners 
and native controls (mean difference = –41.6, 95% CI = -47.5 to -35.7, p<.001). This 
indicates that the learner speech developed a bigger difference in duration between the 
strong and weak vowel pairs in the post-test, which became closer to the values of 
native speech — but not especially close (only 46%).
  The cross-sectional results among the different proficiency levels (Native, High, 
Mid, Low) are shown in Figure 3.

Figure 3. Duration difference between stressed and reduced pairs of vowels in metrical feet. The pairwise 
variability increases with time and proficiency level ( F(3,1575)=113.0, p<.001 by ANOVA in 
pre-test; F(3,1575)=59.7, p<.001 by ANOVA in post-test.)

  Figure 3 compares pairwise variability in duration between the strong vowels and 
the weak vowels that immediately follow with the corresponding variability in native 
speech. Average pairwise variability in learner proficiency group is expressed as a 
percentage of native variability. Pairwise variability increases as learner proficiency 
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does in pre-test (cross-sectionally), and it increases after practice for post-test 
(longitudinally). The results were statistically significant by ANOVA (mean variability 
16.6, 26.9, 22.7, 9.8 for pre-test; 61.6, 32.4, 28.0, 21.3 for post-test).

3.2 Pitch variability

  The pitch variability of vowel pairs from (4) and (5) is shown in Table 3.

Table 3. Pairwise variability of pitch (F0) 
(n=2671, p<.001, df=2, F(2,2668), by ANOVA for the group differences)

Speakers Pre-test
Learner Speech

Post-test
Learner Speech Native Speech

Pairwise Variability :
Mean (STD) 24.3*** (169.0) 53.0*** (155.8) 14.4*** (219.4)

Number of Vowels Measured 2184 2184 974
Percentage of Vowel Pairs with 

Significant Pitch Difference 
(p < .05)

37% (=10/27) 56% (=15/27) 15% (=4/27)

Note: ***p<.001 by a one way t-test between the pitch values of stressed and reduced vowel 
pairs in metrical feet.

  As seen in Table 3, the majority of vowels in native speech show insignificant 
contrast in pitch difference between pairs of strong and weak vowels: in the lowest 
cell to the right, only 15% (4/27) of the native vowel pairs show significant pitch 
difference, leaving the majority statistically insignificant (85% = 23 out of 27 vowel 
pairs). 
  As Kochanski et al. (2005) claimed, fundamental frequency in English does little to 
account for prominence. Here, however, the pairwise variability of learner pitch 
increased drastically in post-test (53.0 on average) in comparison with pre-test (24.3 on 
average), and the difference became significant in 56% of the 27 vowel pairs, an 
increase from 37%.
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  Comparisons using Tukey’s contrasts found a statistical difference between the pre- 
and post-test learner groups (mean difference = -28.7, 95% CI = -46.2 to 11.23, 
p<.001), and between the post-test learners’ and the native control groups (mean 
difference = 38.7, 95% CI = 16.4 to 60.9, p<.001), but not between the pre-test 
learners and the native controls (mean difference = 9.9, 95% CI = -12.3 to 32.2, p 
=.55). This indicates that the learners produced a noticeable difference in pitch height 
between the strong and weak vowel pairs in the post-test, which was neither automatic 
in their pre-test before instruction nor learned from the native speech.
  The cross-sectional results among the different proficiency levels are shown in 
Figure 4.

Figure 4. Pitch difference between strong and reduced vowel pairs in metrical feet. The pairwise variability 
in L2 is larger than that in native speech by high-level learners in pre-test and by all levels of 
learners in post-test. (F(3,1575)=1.06, p=.36 by ANOVA in pre-test; F(3,1575)=5.45, p=.001 by 
ANOVA in post-test.)

  Figure 4 shows pairwise variability of pitch (F0) between strong vowels and the 
weak vowels that immediately follow compared to that in native speech (with the 
former expressed as a percentage of the latter). The pairwise variability in learner pitch 
(F0) was drastically higher in the high-level learners compared to the other groups at 
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pre-test, and increased for all levels at post-test. The majority of learners made greater 
distinctions in pitch than the native controls. Only the post-test results were 
statistically significant by ANOVA (mean variability 14.4, 39.3, 18.0, 23.4 for pre-test; 
14.4, 54.1, 49.5, 58.9 for post-test).
  Comparisons using Tukey’s contrasts found statistical differences between native 
speech and every level of learner speech in the post-test (mean difference = –39.7, 
95% CI = -71.5 to -8.0, p=.007 for High-level learners; mean difference = –35.1, 
95% CI = -64.3 to –6.0, p=.01 for Mid-level learners; mean difference = –44.5, 
95% CI = -81.1 to -8.0, p=.01 for Low-level learners), but not between any of the 
learner groups. This indicates that learner groups after practice invariably produced a 
noticeable difference in pitch height between the strong and weak vowel pairs  —
strengthened drastically from pre-test. This strengthening in pitch height was not 
learned, as it did not appear in the native speech.
  Overall, pairwise variability of prosodic cues shows that native speakers of English 
used only the duration feature to express prominence or speech rhythm, while L1 
Korean learners came to use the pitch feature excessively to compensate for slowly 
developing duration contrasts. For both sets of data (in Tables 2 and 3 as well as 
Figures 3 and 4), however, the learner speech shows drastic improvement in pitch 
variability but much less in duration variability. In other words, greater F0 variability 
compensates for lower duration variability at post-test.

IV. Discussion

This study provides interesting insight on how one prosodic cue (F0) is used to 
compensate for another (duration) in L2 English produced by L1 speakers of Korean. 
Comparisons with L2 speakers at different levels as well as with an L1 control group 
give good information about the development of prosodic proficiency at different 
learning levels. The three research questions in (1), on prosodic transfer, acquisition, 
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and development, respectively, are answered below.

4.1 Prosodic transfer

  The first research question in (1), on prosodic transfer, asked whether 
Korean-speaking English learners use pitch (as measured by F0) to express duration 
variability in English. Our research results answer this question in the affirmative, as 
shown in Table 3 and Figure 4. In Table 3, we see that learner speech showed 
drastically increased pairwise pitch value difference (from 24.3 at pre-test to 53.0 at 
post-test, with statistically significant distinction increasing from 37% to 56% of the 
27 vowel pairs). This feature is not learned from the native speech samples, because 
fundamental frequency in native speech lends little to prominence in English: Only 
15% (4 out of 27 pairs) of native speech showed significant pitch difference. 
  In Figure 4, every learner proficiency group demonstrated substantial pitch 
variability at post-test, even greater than the native speakers did. This intensive use of 
pitch variability was also found in the L2 speech of the high-level learners at pre-test. 
We, therefore, conclude that Korean-speaking English learners used a prosodic cue 
(F0) from their L1 to compensate for imperfect acquisition of another prosodic cue 
(duration) needed in the L2, despite the fact that the L1 prosodic cue lends little in the 
target language.
  This finding of “prosodic transfer” is new, to the best of our knowledge. However, 
a previous study by the author (Kim, 2005) is in line with this new finding, in that 
Korean learner subjects after practice made greater distinction of pitch differences in 
compound nouns and noun phrases in English than native speakers did. 
  Our result is also in line with Kochanski et al. (2005), who claimed that 
fundamental frequency lends little to prominence in English. Although pitch (F0) is a 
prosodic cue that is also present in English,15 it is not used by L1 English speakers 
in Table 3 and Figure 4 to express prominence in speech rhythm.

  15 See Beckman and Pierrehumbert (1986), Beckman and Ayers (1997), and Jun (2000, 2005), who 
convincingly claim that language-particular phonological pitch patterns exist in many languages, including 
English and Korean.
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4.2 Prosodic acquisition

  The second research question in (1), on prosodic acquisition, asked whether 
Korean-speaking English learners use duration (time in milliseconds) to express 
duration variability in English. Our results answer this question, too, affirmatively, as 
seen in Table 2 and Figure 3. In Table 2, learner speech shows a pairwise duration 
value difference from pre- to post-test (mean=20.0, p<.001, for pre-test; mean=28.0, 
p<.001, for post-test). In Figure 3, duration variability at pre-test is seen to increase 
with proficiency: low < mid < high, as grouped by native perception. We, therefore, 
conclude that Korean-speaking English learners do acquire the duration cue as a 
prosodic feature to express stress alternation in English. However, the value difference 
is rather small, as seen in Figure 3, where only 52.6% of the native duration 
variability was achieved even by the highest-level learners at post-test (i.e., after 
instruction 32.4/61.6).
  This result is in line with previous findings in which Spanish-speaking English 
learners could not correctly place stress in English (Guion, Harada, and Clark, 2004: 
224). It is also in line with studies by Scovel (1988) and Ioup (2008), in that a 
foreign language is difficult to learn.

4.3 Prosodic development

  The third research question in (1), on prosodic development, asked whether 
Korean-speaking English learners increasingly use the duration cue (time in milliseconds) 
to express duration variability in English. Our research results answer this question 
affirmatively, as seen in Table 2 and Figure 3. In Table 2, learner speech showed an 
increase in pairwise duration value difference from pre- to post-test (20.0 < 28.0), which 
is statistically significant (mean difference = –8.0, p<.001, by Tukey’s contrast).
  As seen in Figure 3, duration variability at pre-test increased with proficiency, low < 
mid < high (16.0 < 36.9 < 43.7), as grouped by native perception. The low-level 
learners showed the biggest improvement among all groups at post-test (16.0 < 34.6 for 
low level; 36.9 < 45.5 for mid-level; 43.7 < 52.6 for high level). We, therefore, 



Prosodic transfer of speech rhythm  199

conclude that Korean-speaking English learners underwent prosodic development in L2 
in using the duration cue as a prosodic feature.
  This positive result for prosodic development supports previous findings in the 
literature showing that adult learners may learn a new language (Prator and Robinett, 
1985; Kim, 2005; Kim, Flynn, and Oh, 2007), with varying degrees of difficulty for 
acquisition of different prosodic cues. Our study adds to these findings because no one 
has previously determined precisely how prosodic cues are used in prosodic development 
in L2 speech (Scovel, 1988; Jian, 2004a&b; Low, Grabe, & Nolan, 2000). To our 
knowledge, no one has negated the possible development of different prosodic cues, 
either.

4.4 Theoretical implications

  Other issues raised by previous studies are also informed by our findings, as follows. 
The first issue to be mentioned is the disagreement on whether or not there is speech 
rhythm contrast between stress-timed and syllable-timed languages. Our findings support 
the existence of such a contrast, as claimed by Ramus, Nespor, and Mehler (1999); 
therefore, the findings contradict Roach (1982) who suggests that there seems to be no 
acoustic correlate of speech rhythm distinguishing stress-timedness from 
syllable-timedness.
  In our study, the learner speech after practice (at post-test), in Table 2, did not reach 
even half of the native level of duration variability (46%=28.0/61.6). In Figure 3, the 
highest proficiency group reached up to only 53% (32.4/61.6) of the native variability 
even after the instruction and practice of 5 weeks. The rest of learners reached at a 
smaller variability. These results suggest that native English speech does show a 
stress-timed rhythm, while Korean-speaking English learners show L1 interference from a 
syllable-timed rhythm.
  The second issue is whether or not prominence is expressed through pitch. Our 
findings support the view that it is not, in English, as claimed by Kochanski et al. 
(2005). This view is different from the fairly common assumption expressed in some 
textbooks that English stress is expressed in pitch as well as in duration (Roca and 
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Johnson, 1999: 390; Clark, Yallop and Fletcher, 2007: 350). As seen in Table 3, the 
native speakers of English hardly showed a statistically significant difference; that is, only 
15% of 27 vowel pairs were different in pitch between stressed and unstressed pairs 
(15%=4/27 pairs). This result suggests that native English speech does not use pitch to 
render prominence.

4.5 Application

  The results can be applied to instruction in speech rhythm in class and to the 
development of Computer Assisted Language Learning (CALL) software. Our results 
suggest that incorrect L2 speech rhythm can be detected by the presence of a full 
vowel in the place of a reduced vowel, and that correct rhythm can be taught by 
focusing on producing difference in duration rather than pitch.

4.6 Future work

  To add richness to the theoretical treatment in this study, future work is desired 
about the cross-linguistic evidence on acquisition and substitution of prosodic cues, for 
learners of English with L1s other than Korean, Koreans learning languages other than 
English, or cases where neither English nor Korean is involved.
  A study is underway by the author on the prosodic transfer in the L2 Korean 
speech by L1 English learners. The new study explores the same topic, with the L1 
and L2 reversed.
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