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ABSTRACT

Among bilingual Mandarin-English children, spoken-English learners of different ages have different pronunciation

characteristics. This paper studies English vowel pronunciation errors of Chinese learners from kindergarten to 9th Grade

(K-9). We divided K-9 learners into three age groups: Kindergarten Children (KC), Primary-school Students (PS), and

Middle-school students (MS). The results show that: (1) The overall English vowel acquisition error ratio of the KC group

is higher than that of the PS group, and the PS group is higher than that of the KC group. (2) It is easier for learners to

master the phonemes that have the same pronunciation in English and Chinese, and difficult to accurately distinguish the

phonemes that have similar pronunciation in English and Chinese, and difficult to master the phonemes that do not exist in

Chinese. (3) English vowel pronunciation errors of the KC group tend to be concentrated and specific, and English vowel

errors of the PS and MS groups tend to be scattered and diverse. Understanding the English vowel pronunciation errors in

learners of different ages can be more targeted to correct learners’ pronunciation errors. According to the English vowel

mispronunciation and the Chinese mother tongue influence of different aged learners, we analyze the characteristics and

causes of learners’ errors and try to provide some references for oral English teaching.
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1. Introduction

1.1. Research Background

With the acceleration of globalization and the growth

of international communication, foreign language learners

attach more importance to clear, natural, and accurate pro-

nunciation to better communicate with native speakers and

the international community [1–5]. A large body of research

has shown that L2 speakers who begin to acquire an L2 at

a young age are better able to produce and differentiate L2

sounds than late L2 speakers who begin to acquire an L2

in adulthood [6–11]. For Chinese students learning English,

young bilingual Mandarin-English children have attracted

wide attention, as more learners hope to weaken their for-

eign language accent and make their pronunciation more

similar to that of native speakers. Pronunciation problems

of English learners are reflected in various aspects, such as

segmental or suprasegmental accuracy [12, 13], fluency [14], etc.

Among them, vowel pronunciation errors cannot be ignored.

In addition, the specific performance of pronunciation errors

of learners of different ages has differences [15]. Therefore,

exploring the characteristics of vowel pronunciation errors

of learners of different age groups is an essential link in the

study of second language pronunciation acquisition.

On the English vowel pronunciation error of Chinese

native speakers, previous studies mainly focused on the error

ratio of different phonemes and tried to analyze the errored

vowels from various aspects like the influence of native

phonology and second language learning experience [16–18].

On the acquisition of English vowels by Chinese learners

at different ages, existing studies have shown that learners

not only have differences in the acquisition difficulty of dif-

ferent phonemes but also have different pronunciation error

patterns [19–21]. Therefore, the characteristics of vowel pro-

nunciation errors of learners at different ages need to be

further explored. Understanding the extent and pattern of

vowel errors of learners in different age groups can help

learners correct vowel errors in a more targeted way.

This paper studies the vowel acquisition of Chinese

K-9 (Kindergarten to 9th Grade) English learners in three

groups: Kindergarten Children (KC), Primary-school Stu-

dents (PS), and Middle-school students (MS). We use the

intermediate corpus to analyze and summarize the charac-

teristics of English vowel pronunciation errors and combine

the native Chinese pronunciation characteristics of different

aged learners to discuss the causes of mispronunciation.

1.2. Research Status

Many studies have been conducted on the acquisition

of English vowels by Chinese learners. For children’s En-

glish learners, Zou Linlin [22] found that substitution errors

were the most likely to occur, such as the substitution of

monophthongs /i:/ with monophthongs /i/ and diphthongs

/ei/, and the confusion of monophthongs /e/ and /æ/. For ado-

lescent English learners, Hong Liu [23] believes that Chinese

middle school students are lacking in cognition and practice

in oral English learning and suggests that teachers carry out

long-term practice in pronunciation, intonation, rhythm, and

other aspects. Cheng Chunmei and HeAnping [12] found that

the error frequency of Chinese senior English learners for

loose vowels /uh/, /e/, and /i/ is much higher than that of

other vowels. Xin Yan [24] summarized the common prob-

lems of Chinese students in English vowel pronunciation,

and he found native Chinese speakers tend to have pronun-

ciation problems such as poor vowel pronunciation, stress,

and intonation in the process of English learning.

According to the common pronunciation errors of

English vowels among Chinese K-9 learners, Peng Po [25]

and Li Li [26] believe that the negative transfer of the Chi-

nese mother tongue has a great impact on the acquisition

of English pronunciation, and learners need to overcome

the influence of their mother tongue. Guo Minghua [27]

and Wang Jun [28] believe that the mother tongue has both

positive and negative influences on the process of foreign

language acquisition. Zheng Guifang [29] suggested from

the aspect of pronunciation teaching that English teachers

should initially understand the similarities and differences

between the two language systems, and they try their best

to promote the positive teaching guidance of positive trans-

fer while avoiding the influence of negative transfer on

pronunciation.

It is not difficult to find out that researchers who study

Chinese students’ English vowel pronunciation almost focus

on the analysis of learners at one stage. There is a lack of

comparative studies on adjacent age groups, and the research

on early childhood is relatively scarce. Therefore, we con-

duct a systematic analysis and research on English vowel

errors of K-9 learners in three adjacent age groups. In this

567



Forum for Linguistic Studies | Volume 07 | Issue 01 | January 2025

paper, we summarize the tendency and characteristics of En-

glish vowel pronunciation errors in different aged learners.

Based on the characteristics of learners’ English vowel pro-

nunciation errors and their native Chinese pronunciation, we

analyze the causes of learners’ English vowel pronunciation

errors at different ages and try to provide references for oral

English teaching.

2. Materials and Methods

2.1. Data Sources

All the data used in this study were collected from the

online English learning APP English Jun, and the learners

were native Chinese speakers in Beijing. According to the

age, grade, and other information filled in by the learners dur-

ing online registration, about 500 learners were divided into

three groups: Kindergarten Children (KC), Primary-school

Students (PS), and Middle-school Students (MS). Learners

in the KC group are 3–6 years old, learners in the PS group

are 6–12 years old, and learners in the MS group are 12–15

years old. The number of learners in the three groups was

relatively balanced. Since the APP can only record the regis-

tration time of learners, and the information of the starting

learning age and learning duration of learners is not recorded,

this study only analyzes the pronunciation error characteris-

tics of the three groups of learners from the perspective of

the age.

The “English Jun”APPmainly collects data from learn-

ers reading aloud or reading followed with them online. The

content of reading aloud or reading along is words, texts, and

exercises in the textbooks used by the corresponding learn-

ers’ grades. Learners mainly use smartphones to record their

pronunciations. The data sampling frequency is 16000Hz,

and the bit rate is 16bit. The data used in the experiment

were recorded by learners in a low-noise environment, with

full coverage of phonemes taken into account, gender and

grade balance of learners as far as possible, to ensure that the

data reflected the real pronunciation level of learners of all

ages as far as possible. After manual screening and deletion

of invalid phonemes, 1074 phonemes in the KC group, 1066

phonemes in the PS group, and 936 phonemes in the MS

group were finally selected.

2.2. Data Annotation

In terms of phonetic transcription, The CMU Dictio-

nary [30] was selected as the reference dictionary for data

annotation. In terms of segments, the dictionary is divided

into two parts: English vowel phonemes and consonant

phonemes, among which vowel phonemes include AA, AE,

AH, AO, AW, AY, EH, ER, EY, IH, IY, OW, OY, UH, UW.

Chinese learners are easily influenced by their mother tongue

in second language learning, and vowel pronunciation is no

exception. Chinese vowels include monophthongs and diph-

thongs, there are ten monophthongs in the Chinese language

family, including a, o, e, ê, i, u, ü, -i (the vowel i after the

Chinese initial consonants z, c, and s), -i (the vowel i after the

Chinese initial consonants zh, ch, sh and r), and er; there are

thirteen diphthongs in the Chinese language family, includ-

ing ai, ei, ao, ou, ia, ie, ua, uo, ǖe, iao, iou, uai, uei. There

are great differences in vowels between English and Chinese

languages [31]: the number of vowels in English is different

from that in Chinese, and some vowels exist in English but

do not exist in Chinese, some vowels exist in Chinese but do

not exist in English, and there are differences in phoneme,

syllable, tone, intonation, rhythm, and transition between the

two languages [32].

In the experiment, we used Praat software to mark pro-

nunciation errors in the speech data [33]. The data annotation

was completed by five graduate students majoring in En-

glish at Beijing Language and Culture University, and an

English native speaker from the United States conducted a

random check on the data of all the annotators according

to 20% of the proportion. The accuracy of the annotation

was more than 90%, which was considered qualified. All the

data taggers and quality inspectors were proficient in English

phonological structure and phonetic symbols. Before tag-

ging, the project leader conducted CMU dictionary and Praat

software training and tests for all the researchers involved

in the project tagging. The annotation interface is shown in

Figure 1.

We use Praat software to annotate pronunciation errors,

and the annotation of each audio has five layers. The first

layer is the word regularization layer, the second layer uses

the Montreal-force-Aligner tool [34] to force the phoneme

level alignment, the third layer is the phoneme error anno-

tation layer, the fourth layer is the pronunciation accuracy

layer, and the fifth layer is the comment layer. The anno-
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tation file is automatically generated by the script of Praat

software, and the generated file format is TextGrid. The core

part of annotation is the third layer, that is, the phoneme error

layer. In this paper, the pronunciation error is divided into

three types: substitution, insertion, and deletion [35, 36]. For

substitution errors, the tagger would mark the actual pronun-

ciation in the position corresponding to the third layer. For

example, in Figure 1, the speaker pronounced the vowel

AY(/ai/) instead of AE(/æ/), thus marking “AE” under “AY”.

For insertion errors, the third layer marks the “+” and the

inserted phoneme where the insertion error occurred. For

example, the “+H” in the third layer marks in Figure 1 indi-

cates that the pronouncer inserted the sound HH(/h/) at the

corresponding position of the audio. For deletion errors, the

third layer marks the “-” and the removed phoneme where

the deletion error occurred. For example, the phoneme T(/t/)

in the audio in Figure 1 is missing, so marking “-T” at the

corresponding position in the third layer.

Figure 1. Example of the marking interface.

3. Results

3.1. Vowel Errors in the KC Group

The KC group in this paper mainly refers to the 3–6-

year-old children of English pronunciation learners, which

is an important stage of speech development in human

growth [37]. Studies have shown that young children’s Chi-

nese phonological awareness develops rapidly at the age of

3–4 [36], and their English phonological awareness will grad-

ually increase with the growth of age [38]. Therefore, it is of

great significance to analyze the vowel pronunciation errors

in early childhood.

Based on the English vowel pronunciation errors of

the KC group, this study uses the phoneme error ratio (the

ratio of the error number of the target phoneme to the total

number of occurrences) to quantitatively evaluate the pro-

nunciation difficulty of each phoneme. The higher error ratio

of a phoneme indicates that it is more difficult to master the

phoneme for learners. The statistical results show the vowel

error ratios of the KC group in Figure 2.

Figure 2. Vowel phoneme error ratios in KC.

According to the statistics, the average error ratio of

vowel phonemes in the KC group is about 16.5% (variance

is 0.0062). As shown in Figure 2, the top three phonemes

in order of error ratios from highest to lowest are AH, IH,

and AE, with error ratios of about 26.3%, 25.4%, and 25.1%.

From Figure 2, we find that the error ratio of vowel phoneme

OY is 0, which does not mean that children in the KC group

have a good grasp of phoneme OY, but that there are fewer

data samples with OY phoneme in the processed data. In the

KC group, the total number of occurrences of phoneme OY is

only 3, and the number of errors of phoneme OY is 0, so the

error rate of OY is 0. We will expand the data scale to focus

on the OY phoneme errors in the KC group in subsequent

studies.

From the perspective of the error pattern, the phoneme

AH with the highest error ratio may be mispronounced as the

other 14 different phonemes, andAH is easilymispronounced

as AA, AE, and AO, with error proportions of 24.6%, 15.9%,

and 11.6%, respectively. For example, the phoneme AH in

“sun”, “run”, and “bug”, may sometimes be incorrectly artic-

ulated as AA, AE, and AO, respectively. The phonemes IH

are prone to be mispronounced by the KC group as EY, IY,

and EH. The phonemesAE are prone to be mispronounced as

AA,AH, and IY. In addition, some phonetic errors are mainly

manifested as confusion between pairs, such as AE and AH,

AY and EY, and other phonemes. For example, the KC group

may mispronounce the phoneme AE as AH when reading

the word “backpack”, and they may also mispronounce the

phoneme AH in the word “sun” as AE.
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From the perspective of the types of vowel pronun-

ciation errors, the distribution of the types of errors in the

KC group is in Table 1. For the KC group, substitution is

the main pronunciation error of vowel phonemes, and inser-

tion and deletion are less. The pronunciation errors in the

phonemes AA, OW, UH, and AO are all substitution errors,

and the KC group tends to mispronounceAA(/ɑ/) forAO(/ɔ/),

OW(/oʊ/) for AO(/ɔ/), UH(/ʊ/) for AO(/ɔ/), and AO(/ɔ/) for

AW(/ɑʊ/). In the pronunciation of the phoneme ER, 94% of

the errors are substitution type, which is most easily replaced

with AH. For example, the phoneme ER(/ər/) in “tiger” may

be mispronounced as AH(/ʌ/). In the pronunciation of the

phoneme AW, 93% of the errors are substitution type, and

the easiest replacement is AO. For example, the phoneme

AW(/ɑʊ/) in “flower” may be mispronounced as AO(/ɔ/). In

the pronunciation of the phoneme EH, 89% of the errors are

the substitution type, which is most easily replaced by AE.

For example, the phoneme EH(/e/) in “ten” may be mispro-

nounced as AE(/æ/). In the pronunciation of the phoneme

AE, 88% of the errors are the substitution type, which is most

easily replaced by AA. For example, the phoneme AE(/æ/)

in “apple” may be mispronounced as AA(/ɑ/).

Table 1. Proportion of vowel error types in the KC group.

Error Type Proportion

Substitution 86.7%

Deletion 9.7%

Insertion 3.6%

3.2. Vowel Errors in the PS Group

The PS group in this paper mainly refers to the Chinese

learners aged 6–12 years old, who have begun to use daily

speech to actively express themselves. Meanwhile, the PS

group is good at imitation and sensitive to English pronun-

ciation, intonation, and pronunciation [39]. We analyze the

characteristics of vowel errors in the PS group according to

the vowel phoneme errors.

3.2.1. VowelMispronunciation in the PSGroup

The error ratios of different vowel phonemes in the PS

group are presented in Figure 3. The mean ratio of errors in

the PS group is about 14.9% (variance 0.0109). According

to Figure 3, we find the error ratio of phoneme OY is as

high as 50%, which is much higher than that of other vowels.

Compared with the KC group, the overall vowel error ratio

of the PS group shows a downward trend.

Figure 3. Vowel phoneme error ratios in PS.

From the perspective of the error pattern, the phoneme

OY is prone to error in the four vowel phonemes of EY, AO,

ER, andAY.A comparison of the Chinese and English vowel

phonology shows that OY corresponds to /ɔi/ in the interna-

tional phonetic alphabet, while there is no exact pronuncia-

tion of the word as “ɔ” in Chinese pinyin, so the phoneme

OY may be easily mispronounced. The PS group has the

lowest pronunciation error ratio of phoneme AY, which is

about 4.9%. As the English pronunciation of the phoneme

AY(/aɪ/) sounds similar to that of the Chinese vowel “ai”,

most primary-school students can master the pronunciation

of the AY phoneme well.

From the perspective of error types (Table 2), similar

to the KC group, the PS group has the highest probability of

substitution errors, and deletion and insertion errors account

for a relatively small proportion. The PS group’s pronuncia-

tion errors in the phonemes UH and OY are all substitution

errors, and they tend to mispronounce UH(/ʊ/) for AO(/ɔ/)

or OW(/oʊ/), and they are likely to mispronounce OY(/ɔi/)

for AO(/ɔ/) or EY(/eɪ/). In the PS group, 90% of the AE

pronunciation errors are substitution types, and AE(/æ/) is

most easily pronounced as AA(/ɑ/). In the pronunciation of

the phoneme AA, 89% of the errors are substitution type,

and AA(/ɑ/) is most easily pronounced as AO(/ɔ/). Among

the substitution errors, the phoneme AH appears most fre-

quently, and the PS group tends to mispronounce AH(/ʌ/)

as ER(/ər/), AA(/ɑ/), or AE(/æ/). In the deletion errors, the

phoneme AH appears at the highest frequency, and the PS

group easily ignores the pronunciation of /ʌ/. Among the

insertion errors, the phoneme IY appears most frequently,

which shows that /i/ is more easily mixed by the PS group in

English pronunciation.
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Table 2. Proportion of vowel error types in the PS group.

Error Type Proportion

Substitution 81.7%

Deletion 9.8%

Insertion 8.5%

3.2.2. Characteristics of Vowel Errors in the PS

Group

When Chinese native primary school students learn

English vowel pronunciation, they tend to replace English

pronunciation by referring to the pronunciation of their

mother tongue through transfer learning [25]. If they en-

counter a pronunciation that does not exist in their mother

tongue, it is difficult for the PS group to master the pronun-

ciation skills. It is easy to apply the pronunciation patterns

of Chinese to English in an emergency [13], which often

leads to pronunciation errors. By analyzing the data, we

can find some rules, which can be roughly divided into the

following situations:

1. Both English and Chinese languages exist, the symbols

are the same, and the pronunciation is similar but differ-

ent, and the PS group is prone to errors;

2. Both English and Chinese languages have the same sym-

bol, but there are obvious differences in pronunciation,

which may be difficult for the PS group to identify, easily

confuse or misread;

3. It exists in English but not in Chinese, and it is difficult

for the PS group to master the pronunciation.

In the first case, the phonemes exist in both English and

Chinese, the symbols are the same, and the pronunciation

is similar but different. The common error situations are as

follows: the symbol is “a”, and the English pronunciations

/ʌ/ and /ɑ:/ are easily confused with the pronunciation of

“a” in Chinese Pinyin; the symbol is “u”, and the English

pronunciations /u:/ and /u/ are easily confused with the pro-

nunciation of “u” in Chinese pinyin; the symbol is “o”, and

the English pronunciations /ɔ:/ and /ɔ/ are easily confused

with the pronunciation of “o” in Pinyin [25]. English vow-

els are usually divided into long vowels and short vowels,

but there are no existing long and short vowels in Chinese,

so the PS group is prone to errors. The second case is that

the phonemes exist in both English and Chinese, and they

have the same symbol, but there are obvious differences in

pronunciation. For example, the symbol “e” corresponds to

/e/ in the English phonetic alphabet and corresponds to the

phoneme EH, but the pronunciation of “e” in the Chinese

pinyin corresponds to the English phonetic alphabet of as /ʌ/,

the corresponding phoneme is AH, which may be difficult

for the PS group to identify, easily confuse or misread. In the

third case, the phonemes exist in English but not in Chinese.

For example, if the phonemes OY, ER, and IH do not have

the same or similar pronunciation in Chinese pinyin, then

the PS group will try to transfer learning with the help of the

vowel pronunciation that indicates similar symbols in their

mother tongue, it is easy to appear inaccurate pronunciation

and confusion, so it is difficult for the PS group to master

such pronunciation.

3.3. Vowel Errors in the MS Group

The MS group in this paper mainly refers to English

learners aged 12–15. Although most middle-school students

in China have been learning English for many years, they

are generally unable to use English flexibly in oral English,

and there are still problems with oral pronunciation.

3.3.1. Vowel Mispronunciation in the MS

Group

The error ratios of vowel phonemes in the MS group

are shown in Figure 4. The average error ratio for the MS

vowel phonemes is 9.9% (variance 0.0012). According to

Figure 4, the phoneme AA has the highest error ratio of

16.6%, followed by UH, OY, and ER, which have higher

error rates of 16.0%, 13.3%, and 12.5% respectively.

Figure 4. Vowel phoneme error ratios in MS.

From the perspective of the error pattern, for the

phonemes AA with the highest error ratio, the MS

group tends to error AA(/ɑ/) as AO(/ɔ/), such as reading
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was(/wɒz/) as /wɔz/ and reading dot(/dɒt/) as /dɔt/. For the

phonemes UH, OY, and ER with high error ratios, the MS

group tends to mispronounce UH as OW or UW, for exam-

ple, to pronounce look(/lʊk/) as /loʊk/ or /luk/. The MS

group is easy to pronounce OY(/ɔɪ/) as AO(/ɔ/), for exam-

ple, boil(/bɔɪl/) is pronounced as /bɔl/, misread voice(/vɔɪs/)

as /vɔs/. And the MS group is prone to mispronounce

ER(/ər/) as AH(/ʌ/), for example, misread water(/ˈwɔːtər/)

as /ˈwɔːtʌ/.

From the perspective of error types (Table 3), similar to

the KC group and the PS group, the MS group has the highest

probability of substitution errors, followed by deletion and

insertion errors. Among the substitution errors, the top three

phonemes with the highest error ratio were AH(/ʌ/), IH(/ɪ/),

andAA(/ɑ/). In insertion errors, the top three phonemes with

the highest error ratio were AH(/ʌ/), UW(/u/), and ER(/ər/).

In the deletion error, the top three phonemes with the error

ratio are AH(/ʌ/), IH(/ɪ/), and ER(/ər/). It can be found that

the MS group has a poor mastery of the phoneme AH(/ʌ/),

and all three types of errors are likely to occur.

Table 3. Proportion of vowel error types in the MS group.

Error Type Proportion

Substitution 79.6%

Deletion 10.8%

Insertion 9.6%

3.3.2. Characteristics of Vowel Errors in the

MS Group

In the MS group, the overall error ratio of vowel

phonemes was lower than in the PS group, but the same

vowel phoneme could be mispronounced as more other

phonemes. The error ratio of most vowel phonemes in the

MS group is less than or equal to 0.1, but the error ratios of

AA, UH, OY, and ER are more than 0.1, and the error ratio

is 0.166, 0.160, 0.133, and 0.125. The total frequency of AA,

UH, OY, and ER phonemes in the corpus is 494, 144, 15, 607.

The frequency of these four phonemes being mispronounced

into other phonemes is in Tables 4–7.

Common mispronunciations include the phoneme AA

being substituted with AO, OW, or AH; the phoneme UH

being replaced with UW or OW; the phoneme OY being

pronounced as AO; and the phoneme ER being articulated

as AH, AO, or R. Among them, since the total occurrence

number of the phoneme OY in the corpus is small and the

frequency of errors is also low, the statistical results may

be accidental. We find the MS group generally has a good

mastery of most phonemes. For individual phonemes with

a high error ratio, the MS group needs to pay more atten-

tion to them and correct them with the help of standardized

pronunciation recordings.

Table 4. Vowel phoneme AA error distribution.

Mispronounced Phonemes Error Frequency

AO 47

OW 7

AH 6

AE 3

EY 2

IH 2

L 2

NG 2

AW 1

EH 1

ER 1

N 1

R 1

UH 1

Table 5. Vowel phoneme UH error distribution.

Mispronounced Phonemes Error Frequency

OW 11

UH 8

AH 1

AW 1

Table 6. Vowel phoneme OY error distribution.

Mispronounced Phonemes Error Frequency

AO 2

Table 7. Vowel phoneme ER error distribution.

Mispronounced Phonemes Error Frequency

AH 24

AO 9

R 8

EH 3

UH 3

AA 2

AY 2

B 2

IH 2

L 2

N 2

EY 1

S 1

W 1
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4. Discussion

4.1. Comparison of Vowel Errors

The vowel phoneme error ratios of the KC group, the

PS group, and the MS group are shown in Figure 5. On the

whole, except for some individual phonemes, the phoneme

error ratio of the KC group is generally higher than that of the

PS group, and the phoneme error ratio of the PS group is gen-

erally higher than that of the MS group. With the growth of

age, the accumulation of learning time can improve learners’

ability to correctly pronounce vowel phonemes.

Figure 5. Vowel phoneme error ratios in different age groups.

The error ratios of phonemes AY, EY, and UH in the

MS group are higher than that of the PS group, indicating

that learners need to pay attention to these phonemes with

age. The phoneme OY has an unusually high error rate in the

PS group. We speculate that the phoneme OY does not have

the same or similar pronunciation in Chinese pinyin, and the

PS group will try to apply it harshly with the help of Chinese

pronunciation, which is prone to negative transfer of pronun-

ciation errors [32]. The error ratio of phonemeAA in all stages

is not low, which shows that English learners at the three

stages find it difficult to master the pronunciation ofAA, and

learners need to strengthen targeted practice. The error ratio

of phoneme OW in the three stages is low, indicating that

learners of all ages have a good mastery of the pronunciation

of phoneme OW. In addition to the pronunciation error ratio

of phonemes, we analyze the error types of vowel phonemes

in the three stages, as shown in Table 8.

Table 8. Proportion of vowel error types in different ages.

Error Type KC Group PS Group MS Group

Substitution 86.7% 81.7% 79.6%

Deletion 9.7% 9.8% 10.8%

Insertion 3.6% 8.5% 9.6%

By comparing the error types of vowel phonemes in

the three periods, the substitution type is the core error type

of learners in each stage, and the deletion type occupies the

least proportion in each stage. With the increase of age, the

proportion of substitution errors gradually decreases, and

the proportion of deletion and insertion errors both show

an increasing trend. We speculate that through continuous

learning, learners will gradually improve the accuracy of

pronunciations, but there may be an increasing trend of swal-

lowing or adding pronunciations when reading sentences.

Learners at different stages have different pronuncia-

tion errors on the same phoneme. Figure 6 shows the number

of wrong phonemes that learners at different stages mispro-

nounce the same vowel phoneme into other wrong phonemes.

If learners mispronounce the same consonant phoneme into

more wrong phonemes as they grow, it indicates that learners’

mispronunciation of this consonant tends to be dispersed and

diversified. For example, according to our statistics, for the

phonemeAH, the KC group mispronounces the phonemeAH

into fifteen wrong phonemes, the PS group mispronounces

the phoneme AH into eighteen wrong phonemes, the MS

group mispronounces the phoneme AH into twenty-three

wrong phonemes. Therefore, learners tend to have diversi-

fied pronunciation errors in the phoneme AH with age. As a

whole, the KC group may have fewer objects of errors for

the same vowel phoneme, and the errors tend to be concen-

trated and specific. The PS and the MS may have more error

objects for the same vowel phoneme, and the errors tend to

be diversified and dispersed. This phenomenon may also

have a certain correlation with the development of learners’

first language phonetic accuracy, which is only explained

from the perspective of speculation.

Figure 6. The number of wrong phonemes in learners.

4.2. Characteristics of Vowel Errors

The Chinese native language system of the PS group

is not mature and stereotyped, it is easy to have vowel errors
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when learning a second foreign language, and the reasons

are complex and various. When learning English vowels,

the PS group will consciously imitate the pronunciation that

is slightly similar to Chinese vowels for transfer learning,

so the average correct ratio is improved compared with that

of the KC group, but there are also errors caused by rote [32].

Compared with the KC group and the PS group, the average

error ratio of vowel phonemes in the MS group is smaller.

We can see that the MS group generally has a good mastery

of vowel pronunciation and needs to pay attention to the

pronunciation of individual phonemes.

WhenChineseK-9 learners learn English vowel sounds,

they learn faster when they encounter English sounds that are

the same as Chinese vowel sounds [36]. When encountering

English pronunciations that are similar to Chinese vowels,

refer to the “Native Language Magnet Model (NLMM)”

proposed by Kuhl. The magnetic effect of the phonetic pro-

totypes in Chinese will interfere with learners’ second lan-

guage learning [40], so it is difficult to distinguish similar

pronunciations in Chinese and English. When English vowel

pronunciations are missing in the Chinese language family,

Chinese people learning English lack relevant pronunciation

experience [41], which makes it difficult to learn [42] and slow

to learn.

Based on the above analysis, the characteristics of pro-

nunciation error in three age groups are summarized:

1. The overall English vowel acquisition error ratio of the

KC group is higher than that of the PS group, and the PS

group is higher than that of the MS group;

2. Due to the influence of the native Chinese language, it is

easier for learners to grasp the phonemes with the same

pronunciation in English and Chinese, but difficult to

accurately distinguish the phonemes with similar pro-

nunciation in English and Chinese. For phonemes that

are absent in Chinese pronunciation but exist in English

pronunciation, it is difficult for learners to master pro-

nunciation skills;

3. The English vowel errors of the KC group tend to be more

focused and specific, while the English vowel errors of

the PS group and the MS group tend to be more scattered

and diverse.

5. Conclusions

With the help of the speech data information of the

intermediate corpus, this paper analyzes the rules of English

vowel errors in the three adjacent stages of the KC group,

the PS group, and the MS group. With the increase in age,

learners’ vowel error ratios showed an overall decreasing

trend. The cases of vowel errors in the KC group tend to

be more focused and specific, and the situations of vowel

errors in the PS group and the MS group tend to be more

scattered and diverse. Among the different types of mistakes,

learners of various ages are most likely to make substitution-

type English vowel pronunciation errors. Combined with

the influence of the mother tongue of Chinese, we discuss

the partial causes of English vowel errors and summarize

the characteristics of English vowel errors in Chinese K-9

learners. During learners’ growth, the construction of bilin-

gual space and the characteristics of native pronunciation

will influence English vowel pronunciation. In the future,

we plan to use the research data to train the English vowel

automatic detection model to provide a more intelligent and

accurate platform for Chinese K-9 learners to learn English

vowels. We will develop various phonetic models for learn-

ers of different ages and add targeted language acquisition

strategies and teaching methods on the intelligent learning

platform according to the characteristics of pronunciation

errors of age groups to help learners correct English vowel

pronunciation errors more quickly and accurately. We hope

that our future research can provide reference information

for the theory and practice of multilingual education and

contribute to the field of applied linguistics and language

education.
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