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1. Introduction

1.1 Research background

--Previous works have highlighted the different quantity or quality of English vowels in
different phonetic contexts (Cebrian, 2006; de Jong, 2004; Flege & Port, 1981; Wang &
Wu, 2001).

--We followed the wait of previous investigators and chose different target vowels for
observation.

--Purposefully, we observed how Chinese speakers produced four monophthongs /i/, /e/, /u/,
/o/ and three diphthongs /a1/, /au/, /21/ in different contexts.

1.2 Significant of the study

--The current study enables us to find out whether the English sound repertoire the
participants have acquired consists of the sounds transferred from their L1, which
maintains no vowel duration contrast.

--It also allows us to realize the sound deviations the participants generate for each target
vowel.

1.3 Research questions

QI. Is there a significant difference in the participants’ correct production of the target
vowels placed in three phonetic contexts?

Q2. What are the common speech sound deviations the participants generate for each target

vowel?

2. Related literature

2.1 The distinction of tense versus lax vowels in English

--A conventional classification of tense and lax vowels in English (Ladefoged & Johnson,
2011)

Examples: beat, bit; [e1, €] as in bait, bet; [u, U] as in boot, foot of tense/lax vowels: [i, I] as



in beat, bit; [e1, €] as in bait, bet; [u, U] as in boot, foot.

--A lax vowel is shorter and slightly more centralized while a tense vowel is pronounced
with more effort and involve some tongue movement.

--Spectral and durational characteristics: Tense vowels are longer than lax vowels and are
more peripheral in the acoustic vowel space. They have lower F1 and higher F2 and F3
values relative to lax vowels (Kondaurova & Francis, 2008).

--Hillenbrand, Clark, and Houde (2000): Native speakers of North American English rely
mostly on spectral cues in discriminating the two vowel types.

--Tenseness plays a minor role in the vowel inventories of Chinese. The Chinese
equivalents to the English vowels seem to be shorter and slightly more centralized.

2.2 Context and English vowel production

--Phonologically, tense and lax vowels occur in different kinds of syllables

--Vowel length as an index: Denes (1955) and Peterson and Lehiste (1960) first identified
vowel length as an index to the perceptual distinction between voiced and voiceless
consonants.

--Brown (1990): None of the basic vowel series /1, €, &, D, U, A, 8/ can appear in a stressed
monosyllable that is not closed by a consonant.

--Flege (1988): Native Chinese speakers produced a relatively small vocalic duration
contrast between English vowels preceding /-p/ and /-b/ than native English speakers.
--Chang (1994) observed how 35 Taiwanese college students and a native speaker of
English produced vowels. The subjects read test stimuli from a production experiment with
32 English words of C(C)VC type, which end in voiced and voiceless stops, and 8 words of
CVC type, which end in voiced and voiceless fricatives.

--Findings from Chang (1994): (1) The Chinese subjects produced the vowels preceding
word-final voiced obstruents significantly longer than the vowels preceding word-final
voiceless obstruents. (2) However, they did not lengthen the vowel before voiced
obstruents in any way as long as what native speakers would do.

--Hsieh and Kuo (1999) examined how English learners in Taiwan used preceding vowel
duration as a cue to the voicing of word-final consonants.

--Findings from Hsieh and Kuo (1999): the learners did not produce enough vowel duration
contrast preceding word-final voiceless and voiced consonants.

--Wang and Wu (2001) administered two experiments to examine the effect of vowel
length on the perception of postvocalic voicing of consonant and the correlations between
vowel perception and production. Their subjects included two groups of Taiwanese English
learners with intermediate- and advanced-level proficiency and a group of native English
speakers, twenty in each.

--In the Perceptual Experiment, the subjects had to differentiate the length of vowels in

nine pairs: beet-bead, bat-bad, pot-pod, cut-cud, boot-booed, leaf-leave, calf-calve,



duff-dove, and proof-prove.

--In the Production Experiment, they had to read a short article in normal speed and clear
pronunciation.

--Findings from Wang and Wu (2001): (1) As expected, native English speakers had the
highest reading scores, followed by advanced English learners and intermediate English
learners, respectively. (2) As for the Perceptual Experiment, native English speakers
achieved the highest reading scores, followed, respectively, by advanced learners and

intermediate-level learners.

3. Instrument and method

3.1 Participants

--We selected 45 Chinese speakers in Taiwan as the participants, who were college
students majoring in English language.

--Theoretically, they were individuals who had enough linguistic experience (Flege, 1991;
Cebrian, 2006)to reach a stable state in the acquisition of English phonology.

3.2. Instrument and procedures

--The participants were randomly assigned to separate recording sessions for an experiment
of English vowel production.

--The instrument was a word list of 42 monosyllabic items that featured the contrast of four
monophthongs /i/, /e/, /u/, /o/ and three diphthongs /a1/, /au/, /o1/. (PPT)

--Each target vowel was arranged in 6 test items placed in three phonetic contexts or
environments: (1) an open syllable without a word-final coda; (2) a closed syllable ending
with a voiced consonant; (3) a closed syllable ending with a voiceless consonant.

--The software MP3 Recorder was installed to facilitate the recording and transformation of
speech signals into MP 3 files.

--The recording was carried out at a room of the Computation Center of the university
where the participants studied.

--Prior to the experiment, the participants were explained the purposes and procedures of
the experiment.

--A computer technician was arranged for each group to help with trouble-shooting,
whenever it was necessary.

3.3. Data collection and analysis

--The participants’ pronunciation responses were transcribed using the International
Phonetic Alphabet (IPA) symbols.

--Two transcribers were in charge of the transcription work. They agreed on more than
96% of agreement. Disagreements were solved through discussion.

--The scoring of each response (perfect score = 42)

(1) 1 point: a response that matches the intended pronunciation of the test item.



(2) 0.5 point: a response that involves the substitution of a target vowel with another
alternative vowel

(3) 0 point: a response that involves the substitution of a target vowel with a consonant, or
one that shows the addition or reduction of a vowel beside the target vowel.

--Quantitative paradigms of descriptive statistics and one-way ANOVA were first observed,
followed by qualitative analyses that intended to identify the common speech deviations in
the participants’ responses.

4. Results
Q1. Was there a significant difference in the participants’ correct production of the target
vowels placed in three phonetic contexts?
Table 1 Descriptive statistics of the participants’ production of target vowels
in three contexts (n =44)

Phonetic context of test items | N M SD SE
1. an open syllable 44 599 |1.04 |0.16
2. a closed syllable ending
. . 44 6.49 | 147 1022
with a voiced consonant
3. aclosed syllable ending
. . 44 6.31 (094 ]0.14
with a voiceless consonant
Total 132 6.26 |1.18 |0.10
Table 2 Summary of one-way ANOVA of the participants’ vowel production (n =44)
Sum of Mean
Squares df Square F Sig.
Between
5.636 2 2.818 2.053 133
Groups
Within
177.097 129 1.373
Groups
Total 182.733 131

Q2. What were the common speech sound deviations the participants generated for each
target vowel?

Some of the common deviations we observed, which maintains a frequency of
occurrence of 3 or bigger.
--Responses to the target vowel /i/: 1 (26), 1: (7) for plea, 1: (33), 1 (3) for plead, and 1:
(33), 1 (3) for bleach.
--Responses to the target vowel /u/: U (35) for crew, U: (33), U (4) for cruise, and U: (39),

U (9) for Bruce.



--Responses to the target diphthong /a1/: ai (31), a1: for sign, a1 (30), ar: (6), a:1 (4) for
sign, and a1 (38) for sight( ~ ” over a vowel represents an extra short duration).

Certainly there are deviations pertaining to other vocalic properties such as height or
backness, or even the addition or reduction of elements. Examples are the lowering of /e/
into /€/ as shown in the responses

--Responses to the target diphthong /av/: a (6), o (4), 9: (3) for cow and a: (17), 9: (4)

for clout

5. Conclusion and Discussion

--Our quantitative analyses revealed no significant difference in the participants’
production of the seven target vowels arranged in different conditions.

--This result may suggest Chinese speakers’ inability to accurately produce the various
variants of a specific English vowel in accordance with the phonetic environments it is
situated.

--The deviant phonetic realizations the participants created were mainly length-based,
suggesting their tendency to use durational cue as a key factor to differentiate the seven
tense vowels.

--The participants’ failure to differentiate vowel variations in different phonetic contexts is
probably due to their habitual tendency in processing Chinese vowels, which
predominantly occur in an open syllable.

--The participants’ predominant use of durational cue could be attributed to a possible
effect of an instructional bias towards a temporal interpretation of the English vowel
contrasts (Cebrian, 2006).

--We therefore suggest that Chinese speakers learning English have to be trained to become

“linguistically sensitized™ to spectral differences of English vowels.



