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<Abstract>

Effects of Experience on the Production of English
Unstressed Vowels

Borim Lee, Susan G. Guion

This study examined the effect of English-language experience on Korean- and
Japanese-English late learners’ production of English unstressed vowels in terms of four
acoustic phonetic features: FO, duration, intensity and vowel reduction. The learners
manifested some improvement with experience. The native-like attainment of a phonetic
feature, however, was related to the phonological status of that feature in the speakers’
native language. The results suggest that the extent to which the non-native speakers’
production of English unstressed vowels improved with English-language experience varied
as a function of their native language background.

* Keywords: English stress, L2 experience, Duration, FO, Intensity, Vowel quality reduction.

* This study was supported by Wonkwang University in 2005.
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1. Introduction

Non-native speakers’ accuracy in producing the prosodic features of a second
language (L2) is considered a major contributor to perceived foreign accent. Studies
have indicated that foreign accent and intelligibility could be more greatly influenced
by prosodic than segmental factors [1]{2][3][4]. English, as a stress-timed language,
uses specific acoustic cues to signal unstressed vowels. Unstressed vowels in general
are perceived to be lower in pitch, shorter in duration (‘duration’ in this study refers
to vowel length) and less loud in intensity than stressed vowels [5]. Furthermore,
unstressed English vowels tend to be reduced in terms of vowel quality: Unstressed
vowels tend to be centralized in terms of first and second formant frequencies [6].

Native language (L1) interference in L2 acquisition has long received a lot of
attention. The feature hypothesis was proposed in [7], which states that L2 phonetic
features not used to signal phonological contrasts in L1 will be more difficult to
acquire than those that are used to signal phonological contrasts in the L1. Along with
[8], it was reasoned that the difficulty in perceiving phonetic features that are not
phonologically meaningful will result in low accuracy of these features in second
language production [7]. In a recent study, the production of English unstressed vowels
focusing on age of acquisition (AOA) was investigated [9]. The study used highly
proficient Korean and Japanese speakers of English, and divided each group into early
and late groups. The early leaners had their first massive exposure to an
English-speaking environment (AOA) before the age of 6 and the late learners after
the age of 15. They found that first language effects could be found for both early
and late learners, and that, at the same time, both early and late learners showed some
sensitivity to novel second language phonetic cues. The results also indicated that late
learners were less likely to become native-like in their production in certain domains,
specifically, in the centralized production of reduced vowels.

The present study was designed as a follow-up study to [9] to investigate the
effect of amount of experience with English on the acquisition of the English
unstressed vowel in late learners. Following previous research, experience is defined as
the length of residence (LOR) in the target country, here the United States (see [10]
for a review). The role of experience in adults’ L2 acquisition has focused on
consonants and full vowels [11][12]. Recently, the effect of experience on adults’ L2
acquisition has considered prosodic aspects as well [10]. Converging results indicate
that there is a rapid improvement in L2 perception and production in the early stages,

but that additional improvement requires substantial experience with the L2, often over
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7 years of residence in the target country [12][13][14].

The purpose of the current study is to further investigate the effect of experience
on the acquisition of L2 production in adult learners. Specifically, the production of
English unstressed vowels by learners with varying LOR in the US (4 months vs. 10
years) will be studied. Additionally, the influence of the L1 background on the
acquisition of English unstressed vowels will be investigated by including groups of
learners from Korean and Japanese language backgrounds who arrived in the US after
the age of 15.

The organization of this paper is as follows. Section 2 will review the theoretical
backgrounds on the topics that are covered in this study. The detailed results of the
production experiment of English unstressed vowels by the learners will be presented
in section 3. Section 4 will provide the general discussion on the results and present

the conclusion of the study.

2. Theoretical Backgrounds

2.1. English unstressed vowels

An unstressed vowel is less prominent than a stressed vowel and is usually
characterized by three acoustic parameters: lower fundamental frequency (perceived
subjectively as lower pitch), shorter duration and weaker intensity. It is generally
agreed that the production and perception of stressed syllables cannot be attributed to
any one of the parameters [15]. Another important factor is to do with vowel quality:
unstressed vowels in English tend to be reduced to a centralized vowel which
corresponds to midrange first formant (F1) and second formant (F2) frequencies.

Relatively less attention has been paid to the effect of vowel quality in relation to
perception of stress. [16] investigated the relation between the degree of vowel
reduction and the perception of stress when other parameters such as fundamental
frequency (FO hereafter), intensity and duration were held constant and reported that
the lack of spectral reduction was a cue for perceived stress in this condition. In a
corpus study of everyday English, it was found that the difference in word-stress
location in the majority of orthographically identical word pairs was signaled by vowel
reduction as a manipulation of quality as well as acoustic differences of FO, intensity
and duration [17].
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2.2. Korean and Japanese prosody

Korean and Japanese have prosodic systems distinct from that of English in that
they are not stress-based. Korean is described as having a phrase-level pitch system in
which tones, realized as FQ patterns, are assigned to specific syllables within a
prosodic domain that might be larger than a lexical word [18]. As far as phonetic
features are concerned, there is consensus among researchers that FO patterns play an
important role in Korean prosody. Duration, intensity, and vowel reduction have not
been analyzed as part of the phonetic realization of prosody in Korean. Whereas in
some dialects of Korean vowel duration still signals a phonemic contrast, its phonemic
function has completely disappeared in modern standard Seoul dialect [19].1)

It is generally accepted that Japanese has a word-level pitch accent system where
FO patterns are the primary realization of Japanese pitch accent [20][21]. However,
there have been arguments suggesting that intensity is at least a secondary acoustic
cue in identifying Japanese accent [22][23][24]. The other features of English stress,
namely duration or vowel reduction, are not part of the phonetic realization of pitch
accent in Japanese. The phonetic property of duration, however, is used to realize the
thythm of Japanese. Japanese is described as a mora-timed rhythmic language which
exhibits phonetic properties that differentiate it from stress-timed or syllable-timed
language [25]. Short segments are analyzed as consisting of one mora, whereas long
segments are analyzed as comnsisting of two moras [26]. To summarize, Japanese

prosody utilizes the acoustic cues of duration, FO and intensity.

2.3. Previous research

The majority of previous work on second language acquisition of English stress has
focused on the acquisition of stress placement patterns. Late learners have been found
to show incomplete acquisition of the English stress patterns based on syllable
structure, and learners from non-stress language backgrounds showed little or no
acquisition [27][28][29](30][31][32]. However, both early and late learners from a
variety of language backgrounds demonstrate knowledge of English stress patterns by
lexical class [31][33][34].

Perhaps less well studied is the implementation of stressed and unstressed vowels

1) The average age of the Korean participants in this study was 31, and the oldest participant
was in the mid forties. None of the participants reported that they were distinguishing the
Korean vowel length phonemically.
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at the phonetic level. It has been claimed that prosodic errors are more closely related
to the perception of foreign accent than segmental errors. It has also been accepted
that the use of full instead of reduced vowels in unstressed syllables plays an
important role in foreign accent. It was noted that this phenomenon is extremely
typical in Spanish-accented English [35]. It was also reported that second language
learners of English made errors of incorrectly producing unstressed vowels by using
full vowels in the place of reduced vowels [36]. [37] examined stress placement and
vowel reduction through the production of English word pairs in isolation derived from
the same morpheme (e.g., able/ability) by seven English native speakers and seven
Spanish native speakers. The findings in [37] indicated that native Spanish speakers
differentiated stressed and unstressed vowels in terms of duration and intensity in most
cases, but that the Spanish learners of English showed much less vowel reduction than
the native English speakers.

There have been studies investigating patterns of English stress placement by
Korean speakers. It was found that late Korean learners of English demonstrated only
partial knowledge of English stress placement patterns and that stress placement was
not influenced by grammatical category [38]. On the other hand, early Korean learners
of English were found to have near-native knowledge of English stress patterns. Stress
placement was observed to be influenced by grammatical category.

A few studies have also investigated the phonetic implementation of stress. In a
study on English word and sentence prosody produced by Korean learners of English,
[39] used acoustic measurements and auditory judgments and reported that Korean
learners” word prosody was more similar to that of English native speakers than
sentence prosody, and that the rhythmic pattern turned out to be the most serious
problem in the Korean leamers’ sentence prosody production. [40] examined the
durational patterns of the English inter-stress interval using nonnative-speakers of
English from three Asian languages (Chinese, Japanese and Korean). It was found that
the utterances of all groups of nonnative English speakers differed significantly from
the native speaking group in both total speaking time and total number of stresses: It
was reported that Japanese speakers showed significantly longer inter-stress intervals
than the native English speakers.

In a study on stress placement for two-syllable nonwords in English, [41] found
that early Japanese English learners showed effects of grammatical category (nouns vs.
verbs) and syllable structure on both perception and production of stress, whereas late
Japanese English learners demonstrated knowledge of stress differences across

grammatical category only in the production task and did not show an effect of
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syllable structure.

The production of unstressed vowels in English was acoustically analyzed in [9] by
early and late Korean-English and Japanese-English learners with long lengths of
residence in the US. The results showed that all four learner groups were native-like
in having a lower fundamental frequency for unstressed than stressed vowels. The
early and late Korean groups made less intensity differences between unstressed and
stressed vowels than the native English speakers. The Korean groups, especially the
late learners, made less difference in duration between the two vowels than the native
English speakers. The Japanese speakers, whose native language has phonemic length
distinction, produced more native-like durational patterns. On the other hand, the
quality (F1 and F2) of the unstressed vowels of all four leammer groups was different
from the native English group’s. The difference was most pronounced in the late
Japanese learners for whom unstressed vowels were widely dispersed in the vowel
space according to their orthographic representations, probably due to no central vowels

in Japanese.

2.4. Research questions

The current study was designed as a follow-up study of [9] in order to investigate
the role of experience on the acquisition of the English unstressed vowel. Much
research has examined the role of experience on adults’ L2 acquisition and has found
that lengths of residence in the target country exceeding 7 years may positively affect
the production of the target language [12][14][15]. [12] examined the effect of English
language experience on non-native speakers’ production and perception of English full
vowels. The results supported the view that adults who learn an L2 become able to
produce and perceive certain L2 vowels more accurately as they gain experience in an
L2. {12] also found that not only the non-natives’ degree of accuracy in producing
and perceiving the English vowels but the extent to which their performance improved
with experience in English varied as a function of L1 background. Recently, they have
also found a positive effect of experience on the production of the prosodic
characteristics of English stress timing in late leamers [11].

In the current study, inexperienced and experienced late learners were compared.
Based on the findings of the previous research, late learners in the current study with
longer lengths of residence (10 years on average) are expected to demonstrate more
accurate production of the English unstressed vowel than late learners with shorter

lengths of residence (4 months on average). The inexperienced late learners were
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recruited for this study and compared to the experienced late learners whose data were
previously published in [9].

In the present study, the L1 background is also considered. Late learners from two
different .1 backgrounds, Korean and Japanese, were compared. The summary of the
two L1 backgrounds is presented in Table 1.

<Table 1> Phonological status of the phonetic features used to realize the English unstressed

vowel in Korean and Japanese.

Phonetic feature Korean Japanese
FO Yes Yes
Duration No Yes
Intensity No Yes?
Vowel quality reduction No No

As provided in the above table, Korean and Japanese vary in the phonological
status of the phonetic features used to realize the English unstressed vowel. Korean
uses FO in its phonology and Japanese uses FO, duration, and possibly intensity in its
phonology. Neither language uses vowel quality reduction. In the case where a
phonetic feature is used in the phonology of the L1, it is predicted that the learners
will be better able to acquire and effectively use this feature in English production
than a phonetic feature not used in the L1 phonology. That is, native-like production
is predicted to be more likely in phonetic features that are also used in the learners’
L1 phonology than in phonetic features that are not used in the learners’ LI
phonology. Additionally, the ability to use a specific phonetic feature is predicted to

be improved by experience with English.

3. Experiment

3.1. Method

Five groups of 10 each participated as paid subjects: native English speakers to
serve as controls, experienced Korean learners of English, inexperienced Korean
learners of English), experienced Japanese learners of English, and inexperienced
Japanese learners of English. All participants were recruited from Eugene, Oregon in

the US, and all of them reported normal hearing. The native English group spoke no
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other language in their childhood and had never lived abroad for ore than 3 months,
although many had studied a foreign language in high school or college. All of the
learners had their first massive exposure to an English-speaking environment after the
age of 15, so called late learners. The leamers were divided by the length of
residence in the US to test the effect of amount of L2 experience, which is defined in
this study as length of residence in the English speaking environment. At the time of
testing, the experienced (‘exp.’ in the table) learners had resided in the US for an
average of approximately 10 years as opposed to an average of 4 months for the
inexperienced (‘inexp.” in the table) groups. Table 2 summarizes the information on
each group’s background. All experienced learners were highly proficient in English as
measured by standardized tests [42]. There were no significant differences between the
two experienced leamer groups for the scores of the tests. On the other hand, most of
the inexperienced learners (7 and 9 each out of 10 in Korean- and Japanese-English
groups respectively) were students of the American English Institute at the University
of Oregon, and all of them were in the similar level classes (on average, level 4 out
of 7).

<Table 2> Information on the subjects

Group (th’jl) AOA® LOR® Age’ Educ.?
Native English 5/5 0.0 249 249 14.8
inexp. Korean 713 29.0 0.3 29.1 16.8
exp. Korean 7/3 214 11.0 33.6 17.3
inexp. Japanese 6/4 21.6 0.3 21.6 16.0
exp. Japanese 6/4 21.0 10.4 320 17.7

? AOA = Mean age of English acquisition as defined by the time of first massive exposure to an
English speaking environment, i.e., when the participants came to the US (in years).

® LOR = Mean length of residence in the US (i years).

¢ Age = Mean age at time of testing (in years).

Educ. = Mean years of education. A high school degree was counted as 12 years, a Bachelor’s
degree as 16 years, a Master’s Degree as 18 years, and a PhD was counted as 20 years. Partial years
studying toward a degree were counted up to the maximum for that degree.

The subjects were asked to read once real English words containing unstressed

2

vowels in a carrier frame, “I said too.” A total of 21 unstressed vowel

w——i

targets were elicited by the stimulus words in Table 3. The total number of tokens to

be analyzed was 630 (21 unstressed vowels x 30 subjects). The unstressed vowels



Effects of Experience on the Production of English Unstressed Vowels 55

used in the study are indicated in boldface and main stress is indicated with an
accent. The words were chosen to collect a fairly representative sample of unstressed
vowels with respect to position within the word (initial, medial or final) and
orthographic representation. For example, the target word ‘manage’ contained an
unstressed vowel spelled as ‘a’ in the second syllable and ‘medium’ contained an

unstressed vowel spelled as ‘u’ in the final syllable.

<Table 3> List of English words used in the experiment

agénda eléven médium
agent giraffe oOrigin
banana indicate posséss
basket introd(ice potato
calendar kangarbo spaghétti
cOmpensate machine

descént ménage

Incorrect productions, either due to wrong stress placement or simply a wrong
pronunciation, were all excluded from the analysis. Several acoustic measures were
made of the unstressed and primary stressed vowels in the test words using PCQuirer
6.3: fundamental frequency (in Hz), intensity (in dB), both measured at the peak, and
duration (in ms). The first and second formant frequencies (in Hz) at temporal vowel
midpoint were also measured for the unstressed vowels, as the first and second

formants (F1 and F2) are acoustic correlates of vowel quality.

3.2. Results

The ratio of the unstressed to the stressed vowel in a given word was calculated
for the duration, fundamental frequency, and intensity measures. The F1 and F2 were
normalized to allow for comparison across the subjects. Then, the mean ratio of
unstressed vowels to stressed vowels for the duration and fundamental frequency, the
log ratio calculated from the mean differences between them for the intensity, and
both the vowel plots of normalized F1 and F2 frequencies of the unstressed vowels
were obtained. The differences between the five groups, native English group (NE),
inexperienced Japanese group (inexpl), experienced Japanese group (expl),
inexperienced Korean group (inexpK), and experienced Korean group (expK), are

presented below.
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Figure 1 presents the mean ratio of the duration of unstressed to stressed vowels
produced by the five groups. Lower bars indicate relatively shorter duration of the
unstressed vowel. All of the groups produced unstressed vowels with shorter duration.
The English native speakers produced unstressed vowels with roughly half the duration
of the stressed vowels (the ratio = .45). An ANOVA investigating the effect of group
on the ratio of the duration of the unstressed to stressed vowels showed a significant
effect [F(4,912)=18,666, p<.01]. Tukey’s pair-wise comparisons (p<.05) revealed that
the experienced Japanese group was not significantly different from the native English
group. All the other leamner groups produced the unstressed vowels with relatively
longer durations compared with the NE group.

Significant differences between inexperienced and experienced adult learners were
found to exist in duration differences between the stressed and the unstressed vowels.
Both language groups showed significant improvement in durational control with L2
experience measured by the length of residence in the US. However, the
Korean-English learners, even the experienced speakers, did not manipulate duration in
a native-like way. They still made significantly less difference in duration between
stressed and unstressed vowels than the English native speakers. On the other hand,
the experienced Japanese-English learners demonstrated native-like manipulation of
duration in unstressed syllables. This difference may be due to characteristics of the
first language, i.e., Japanese has a phonemic vowel length contrast, whereas Korean
does not. The phonemic length contrast in Japanese may have sensitized the Japanese
learners to durational differences in English and aided their acquisition of this correlate
of English stress with increased experience with English. It may also be suggested that
the production of a phonetic feature in L2 irrespectively of its phonological status in
the learner’s L1 can become more accurate (or native-like) with experience but that
only the feature that is used to signal a phonological difference in L1 can be

produced native-like.
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<Figure 1> The mean ratio (+/- one standard error) of the duration of
unstressed vowels to stressed vowels for the five groups. Lower bars
indicate relatively shorter duration of the unstressed vowel.

Figure 2 presents the mean ratio of the fundamental frequency of unstressed to
stressed vowels for the five groups under investigation. All of the groups produced the
unstressed vowels with lower FO than the stressed vowels. However, in terms of
native-likeness, the Japanese leamer groups, once again, documented improvement from
non-native-like to native-like with experience. Specifically, the inexperienced Japanese
group used bigger FO difference between the stressed and unstressed vowels than the
native English group.

An ANOVA investigating the effect of group on the ratio of the FO of the
unstressed to stressed vowels showed a significant effect [F(4,827)=14,617, p<.01].
Tukey’s pair-wise comparisons (p<.05) revealed that all of the learner groups except
the inexperienced Japanese group were not significantly different from the native
English group. The inexperienced Japanese group produced the unstressed vowels with
relatively lower FO. The experienced group, however, produced native-like FO patterns,
to support improvement with experience. This means that this group used FO
differences to signal English stress more extensively than any other groups, although it
cannot be readily answered why they have done so. Further research and replication of
this finding will be needed before a meaningful interpretation can be made.

On the other hand, neither Korean group was significantly different from the native
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English group in FO manipulations, which means that the inexperienced Korean group
also showed a native-like performance. Though not significant, however, the
inexperienced Korean group (FO ratio: 0.94) was farther apart from the native English
group (FO ratio: 0.91) than the experienced Korean group (FO ratio: 0.92) was. This
means that the inexperienced Korean group used a slightly higher FO for the
unstressed vowels than the native English group did.

The overall ease of acquisition of fundamental frequency as a correlate of prosodic
prominence may be explained by its use in the prosodic systems of both Japanese and
Korean. Japanese has pitch pattern at the lexical level, and Korean has pitch patterns

at the phrasal level.

H
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Fundamental Frequency Ratio

0.2

0.0 1 T T T 1
NE inexpd expJ inexpK expK

<Figure 2> The mean ratio (+/- one standard error) of the fundamental
frequency of unstressed vowels to stressed vowels for the five groups.
Lower bars indicate relatively lower fundamental frequency of the

unstressed vowel.

Figure 3 presents the log ratio of the intensity for the stressed to unstressed
vowels, calculated by subtracting the intensity (in dB) of the unstressed vowel from
that of the stressed vowel. Higher bars represent a greater intensity differnce between
the stressed and unstressed vowels. An ANOVA investigating the effect of group on
the log ratio of the intensity of the stressed to unstressed vowels showed a significant
effect [F(4,928)=5.899, p<.01]. Tukey’s pair-wise comparisons (p<.05) revealed that

neither the inexperienced nor the experienced Japanese groups were significantly
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different from the native English group but that both the inexperienced and the
experienced Korean groups were significantly different from the native English group.
Although the Korean groups made some differences in intensity between stressed and
unstressed vowels, they used a significantly smaller difference than either the native
English speakers or the Japanese learners.

For intensity differences also, both learner groups display a non-significant trend to
become more native-like with experience, but the Korean groups remain significantly
different from the native English group. This difference in intensity performance
between the two language groups might be accounted for if the view is accepted that
intensity is at least a secondary acoustic cue in identifying Japanese accent
[22][23]{24]. In other words, if intensity is indeed a secondary, but important cue to
pitch accent in Japanese, familiarity with this acoustic feature might suggest that
Japanese-English leamers were able to more easily acquire the phonetic feature of

intensity in English than were Korean-English learners.

Intensity Log Ratio (dB)
-
—i

1 T - T T

NE inexpJ expJ inexpK expK

<Figure 3> The log ratio (+/- one standard error) of the intensity of
the stressed to unstressed vowel calculated by subtracting the intensity
(in decibels) of the unstressed vowel from that of the stressed vowel.
Higher bars indicate relatively greater intensity of the stressed vowel.

Figure 4 presents normalized F1 and F2 for unstressed vowels (in Hz) produced by
the five groups. The productions are presented separately for each orthographic spelling

of the unstressed vowel.
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All five different spellings for the unstressed vowel tended to converge in the
native English group, whereas the unstressed vowels diverged by orthographic
representation in all of the learner groups. In other words, all learner groups were
non-native-like in their production of the English unstressed vowels. Instead of
mid-central values of the formants, the learners produced vowels that were more
dispersed in the vowel space. In general, the English unstressed vowels were produced
with formant frequencies similar to full vowels with the same orthographic

342
1

representation. For example, English unstressed vowels spelled were produced in a
high front [i] location. Thus, none of the learner groups seem to have acquired the
reduced, i.e., centralized production of English unstressed vowels.

A comparison between inexperienced with experienced learner groups reveals that
the inexperienced groups display even greater dispersion of the unstressed English
vowels. This may suggest that the production of reduced vowel in English is a feature
that can be improved with experience but that the native-like production may not be
achieved, even after roughly 10 years of immersion experience in English. On the
other hand, the relatively smaller dispersion found for the experienced Korean learners
compared to the experienced Japanese learners might be accounted for by the Koreans’
sporadic use of their native central vowel targets, namely [i] or [2]. The fact that
Japanese has only peripheral vowels may explain the Japanese speakers’ consistently

greater dispersion than their corresponding Korean groups.
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<Figure 4> Normalized F1 and F2 for unstressed vowels

by orthographic representation for the five groups

4. General Discussion and Conclusion

This study specifically investigated the production of the English unstressed reduced
vowels by the inexperienced and experienced Korean-English and Japanese-English learners.
The acoustic correlates of the unstressed reduced vowels as opposed to the stressed vowels,
i.e., duration, FO, intensity and vowel reduction, were analyzed. Table 4 summarizes the
results of the study. The four phonetic features used to produce unstressed vowels in English
are listed. The status of these phonetic features as relevant to the phonology of Korean and
Japanese prosody is also indicated in the column labelled L1 (see also Table 1). In Table 4, NL
indicates native-like performance and NNL indicates non native-like performance for a
specific phonetic feature by either the inexperienced or experienced groups. In the column
laballed imp, the improvement between the inexperienced and experienced groups is indicated.

A V] indicates a significant improvement and a v indicates a non significant trend towards
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improvement.

<Table 4> Summary of the findings for the phonetic features used to realize the English
unstressed vowel in inexperienced and experienced Korean and Japanese learners

Korean Japanese
L1 | inexp exp imp L1 | inexp | exp imp
Duration No | NNL | NNL Yes | NNL | NL
FO Yes | NL NL v | Yes | NNL | NL
Intensity No | NNL | NNL v Yes? | NL NL v
Reduction No | NNL | NNL v No | NNL | NNL v

As can be seen in Table 4, phonetic features used to realize English unstressed vowels that
were also used in the L1 were produced in a native-like manner. It was either the case that
both inexperienced and experienced groups produced the feature in a native-like manner, or
that the only the experienced group produced the feature in a native-like way, demonstrating
learning of that feature during the long length of residence in the US. Specifically, for the
Korean learners, both groups produced FO in a native-like manner. For the Japanese groups,
both groups produced the feature of intensity in a native-like manner and the experienced
group produced the features of duration and FO in a native-like way. Thus, it seems that some
L1 features are more readily transferable to the L2 and are used in a native-like way, even with
short lengths of residence in the US. Perhaps the predominance of FO in Korean prosody
produced a high sensitivity to the use of FO in a second language among the Korean learners.
Note that the Korean learners only achieved native-like production for unstressed vowels in
the domain of FO. The other features were produced in a non native-like manner, even by the
experienced learners. Therefore, it seems that FO is the primary and most accessible cue for
prosody in the Korean language and may be transferred by learners at an early stage of L2
acquisition. However, the native-like use of intensity among the inexperienced Japanese
learners can not be explained in similar fashion. Even if intensity is feature used in producing
Japanese accent, it is not considered by any account to be a primary feature. Thus, this finding
remains unexpected and may need verified in further studies before it can be fully accepted.

Features that were not used phonologically in the native language were not produced in a
native-like way. However, experience with English did affect the production of these features
to a certain degree. In most cases, there was a non-significant trend toward native-like
production and, in one case, there was a significant improvement with experience.
Specifically, the Korean groups exhibited a non significant trend toward native-like production

for intensity and vowel reduction and a significant trend toward native-like production for the
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feature of duration. The Japanese groups exhibited a non significant trend toward native-like
production for vowel reduction, which is the only phonetic feature of unstressed English
vowels that is not used in the Japanese prosody.

From the results, we may conclude that experience can affect the acquisition of L2
phonetic features that are not in the L1 to only a small degree, with the exception of duration
in Korean learners. Although native-like production in vowel duration was not attained even
with the experienced Korean learners, a significant improvement was observed compared with
the inexperienced Korean learners, hence a [V]. It may be that vowel duration is a particularly
perceptually salient and even when it is not used phonemically in the L1, duration may be
relatively more easily acquired in the L2 than the other non-phonemic features in the L1,
intensity and vowel reduction in this study (see, e.g., [43]).

In conclusion, the results of this study supported the view that adults who learn an L2 will
come to produce the L2 phonetic features more accurately as they gain experience in the L2.
The overall results also suggest that the extent to which a non-native speakers’ production of
the English unstressed vowel improved with experience in English varied as a function of L1

background.
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