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Abstract:
This paper investigates the perception of English voiceless 
plosives (/p/, /t/, /k/) by EFL learners from Cantonese, 
Mandarin, and Changsha dialect backgrounds, addressing 
gaps in existing research. We employed a rigorous 
experimental design involving 60 participants who 
underwent perception tests using audio materials generated 
by both native speakers and artificial intelligence. The 
results revealed significant differences in perception 
patterns among the three groups, with Cantonese speakers 
exhibiting the most pronounced transfer effects. Mandarin 
and Changsha dialect speakers showed relatively similar 
perception patterns, suggesting the absence of final 
consonants may lead to uniform transfer effects. This study 
highlights the importance of considering phonetic transfer 
in language teaching, offering insights for developing 
targeted teaching strategies to improve English education 
quality in China. Our findings contribute to the theoretical 
understanding of language transfer and have practical 
implications for second language acquisition, suggesting 
future research should include broader linguistic contexts 
and longitudinal studies.

Keywords: Language Transfer, Voiceless Plosive Per-
ception, EFL, Cantonese, Mandarin, Changsha Dialect

1. Introduction
Language transfer refers to the influence of a learn-
er’s native language on the acquisition of a second 
language (L2). This influence can be either positive 

or negative. Language transfer plays a crucial role in 
the language learning process, especially in phonetic 
perception, directly affecting the learner’s ability 
to accurately understand and produce sounds in the 
target language. For learners whose native languages 
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are different Chinese dialects, the complex phonetic sys-
tem of English presents unique challenges, particularly for 
tonal languages like Cantonese, Mandarin, and the Chang-
sha dialect.
Previous research on language transfer has seen signifi-
cant development. Early studies mainly focused on theo-
retical frameworks and qualitative analyses. Researchers 
such as Dai Weidong and Wang Dong (2002) emphasized 
the importance of understanding the language transfer ex-
perienced by Chinese English learners, noting the unique 
challenges these learners face [1]. In recent years, some 
studies have attempted to quantify these effects, explor-
ing how specific phonetic features of Chinese dialects 
influence the acquisition of English. For example, Chen 
Xiaoxiang et al. (2021) investigated the prosodic features 
of Cantonese and the Changsha dialect and their impact 
on English, providing valuable insights into positive and 
negative transfer [2].
However, despite the progress made, there remain many 
gaps in our understanding of this field. Existing studies 
often limit themselves to comparing one Chinese dialect 
with English, which may lead to attribution errors. Fur-
thermore, many studies are predictive in nature and lack 
empirical validation through experimental methods. In 
English, the transfer effects are particularly evident in the 
phonetic category of voiceless plosives (/p/, /t/, /k/), as 
there are significant differences between English and Chi-
nese dialects in this aspect.
This study aims to fill these gaps by conducting a com-
parative analysis of EFL (English as a Foreign Language) 
learners from Cantonese, Mandarin, and Changsha dialect 
backgrounds. By including multiple Chinese dialects, our 
study provides a more comprehensive understanding of 
how different phonetic systems influence the perception of 
English sounds. This approach enhances the accuracy and 
reliability of our findings, making a valuable contribution 
to the field of language transfer research.
Our study employs a rigorous experimental design, using 
a set of carefully prepared audio materials. These materi-
als include sounds generated by both native speakers and 
artificial intelligence, ensuring the consistency and clarity 
of the stimuli presented to participants. Participants are 
divided into three groups based on their native language 
background and will undergo a series of perception tests. 
By analyzing their responses, we aim to identify transfer 
patterns and their impact on EFL learning.
The significance of our study lies not only in its method-
ological rigor but also in its potential applications. Un-
derstanding how learners from different Chinese dialect 
backgrounds perceive English sounds can inform the de-
velopment of targeted teaching strategies, thereby improv-
ing the quality of English education in China. Additional-

ly, our findings may have broader implications for second 
language acquisition theories, particularly concerning 
phonetic transfer and its impact on language learning out-
comes.
In this study, we systematically examine the perception 
of English voiceless plosives by EFL learners from Can-
tonese, Mandarin, and Changsha dialect backgrounds. We 
aim to provide new insights into the complex interplay 
between native language phonetics and second language 
acquisition by supporting or refuting existing theoretical 
predictions with experimental evidence.

2. Literature review

2.1 theory framework
Language transfer is a cross-linguistic influence that stems 
from the similarities or differences between the target lan-
guage and the languages the learner has already acquired 
(not limited to the first language (L1) but includes other 
learned languages as well [3] (Odlin et al. 2001)). The in-
fluences can be either positive or negative. The former 
is called positive transfer, while the latter is called nega-
tive transfer. The phonetic similarities between language 
learners’ mother tone and the target language can result in 
both kinds of language transfer, and specific research and 
analysis are needed to determine which language transfer 
will occur.

2.2 Overview of Previous Research
The field of language transfer has made significant prog-
ress, and since the last century, a large amount of research 
has been conducted around language transfer. Dai and 
Wang (2002) discussed the development process of un-
derstanding the phenomenon of language transfer and be-
lieved that special attention should be paid to the language 
transfer that occurs during the learning process of Chinese 
foreign language learners [1]. Chen et al. (2021) predicted 
the impact of the prosodic features of the Changsha dia-
lect and Cantonese on the English language production of 
speakers of these dialects [2]. They confirmed their predic-
tions through quantitative research, providing references 
and standards for studying Chinese English language 
transfer.
In the broader context, there is also a certain degree of 
theoretical inference on the influence of Chinese dialects 
as mother tongues on English voiceless plosive acquisi-
tion. Mai and Quan summarized the linguistic features 
of English and Cantonese, arguing that the three checked 
tones in Cantonese [-t] [-k] [-p] provide favorable con-
ditions for the production of English plosives [4]. On the 
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other hand, native speakers of some northern dialects may 
neglect or overemphasize the plosive sounds at the end of 
English words due to the absence of checked tones. How-
ever, the presence of checked tones can also lead to nega-
tive transfer, such as pronouncing English-voiced plosives 
as unaspirated voiceless plosives. Chen Qixuan’s article 
published in 2023 supports and develops this view [5]. The 
pity lies in neither of these essays presented quantitative 
research results, instead making predictions based on 
linguistic features and the theory of language transfer. In 
addition, the above studies only compared two languages, 
so there may be errors in attribution like the resumptive 
pronouns issue [3] addressed in Odlin’s 2001 work. Thus, 
our research will verify the credibility of previous infer-
ences through experimental methods. To avoid misattribu-

tion, we take two Chinese variants without syllable-final 
plosives (Changsha dialect and Mandarin) and Cantonese, 
which has syllable-final plosives (p, t, k) into account, 
rather than comparing merely one of these languages with 
English. This enhances the accuracy of our research re-
sults.

3. Methodology

3.1 Experiment material
18 English syllables follow the pattern /CV/, /VCV/, /VC/ 
shown as bellow:

CV pae tae kae bae dae gae
VCV api ati aki abi adi agi
VC eip eit eik eib eid eig

The syllables follow the pattern /CV/ test the perception 
of voiceless consonants at the beginning of the syllable; 
The syllables follow the pattern /VCV/ test the perception 
of voiceless consonants at the middle of the syllable; The 
syllables follow the pattern /VC/ test the perception of 
voiceless consonants at the end of the syllable.
Each syllable is pronounced by 2 speakers. Speaker 1 is 
an Australian child (male) who is 11 years old. The audios 
are acquired by high-quality recording equipment.
Speaker 2 is the speech output module of artificial intel-
ligence ChatGPT (female audio source).We acquired the 
audios by providing the language audio with the syllables 
mentioned above and input the prompts “Read each group 
of words according to the phonetic alphabet, with a 2-sec-
ond interval between each word, and read six groups”.

3.2 Subjects

3 groups of candidates with different 
mother tones (Cantonese, Mandarin, 
Changsha dialect), and 20 candidates 
in each group, totaling 60 participants.
The basic requirements of the candidates are first to 
fourth-year undergraduate students, right-handed, with 
normal (corrected) vision and hearing. Their English 
proficiency should be intermediate. Non-English major 
students are selected, ensuring participants have a certain 
level of familiarity with English phonemes but not much 
interference from English.

3.3 The main experiment
In the experiment, the candidates will be required to lis-
ten to 36 audio clips of the syllables in chapter 3.1. After 
hearing each audio, the candidates have 5 seconds to 
choose the correct answer from the 6 alternatives provided 
on the digital answer sheet.
The experiment consists of 6 parts, each containing 6 au-
dio. There is a long pause between each audio to indicate 
the end of that section, enabling the candidates to respond.
The choices candidates made embody their perception of 
the voiceless consonants p,t, and k.

4 Results and Discussion

4.1 Data Processing
All data is downloaded from Question Star, with a total of 
64 cases, all of which are valid.
The original variables include: total score, gender, grade, 
age, mother tone. The numbers represented the number of 
the choice chosen by participants. Therefore values was 
assigned to all selected answers based on the correct an-
swer for each question. If the chosen answer is correct, “1” 
is assigned and if it’s incorrect, “0” is assigned. Then all 
the answers in the table became into scores.
Secondly, we match the same questions in test papers 
A and B and organize them into a table. All the data has 
been gathered. Next, we classified different test objectives 
of the questions and marked them. Thus, we can either 
calculate the total score of every dimensions of every par-
ticipants, or average scores of participants with different 
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mother tongues.

4.2 Descriptive statistics
After data processing, we divided the total score into vari-

ables of different dimensions to reflect the different results 
of the participants under different testing objectives, in-
cluding the total performence of the perception of “p”, “t”, 
and “k” respectively. Full details are given in table 1.

Table 1: Descriptive statistics

According to the table 1, Changsha Dialect speaker has 
the highest total score, the highest score on “p” and “k” 
perception, while Cantonese speaker has the lowest on 
those dimensions. The perception of “t” is the only excep-
tion, which Mandarin speaker gets the lowest and Canton-
ese speaker is the highest.

4.3 Total Scores of Participants
This test consists of 36 questions, with 1 point for each 
question, out of a total of 36 points. Figure 1 reflects the 
distribution of the total scores of the participants, which 
ranging from 22 to 35 points.

Figure 1 Distribution of the total score of participants
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4.4 Perception of Different Word Types
By marking the questions with different test objects and 
adding it up, we get the total score of different types of 

words of each participant. By classifying the data accord-
ing to different mother tongues, the average of it can be 
calculated.

Figure 2 Score of different word types
Every type of word consist 4 questions, so the full score 
is 4. According to Figure 2, the word type “soundless plo-
sive+vowel” is higher than “vowel+soundless plosive + 
vowel” and “ vowel+soundless plosive” types, from the 
perspective of the position of soundless plosive in word. 
From the perspective of the kinds of soundless plosive, 

the perception of “p” shows a bit lower than it of “t”and 
“k”. From the perspective of the mother language of the 
participants, there is no significant difference can tell by 
this figure.

4.5 Error Analysis

Figure 3 Distribution of Error Types
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When analyzing the answer of participant, it is easy to 
find that there are mainly 2 kinds of errors. One is the par-
ticipant confuse soundless plosive with the sounded one, 
which means they confuse “p” with “b”, “t” with “d”, or 
“k” with “g”. And other errors belongs to the other kind. 
In Figure 3, all the wrong answers were marked. It was 
marked by the darker color if it is a soundless-sounded 
error; and it was marked by the lighter color if it is oth-
er errors. Thus, it can be told that in all errors, sound-
less-sounded error accounting for a large proportion. 
There is a extremely high error rate in the question “api” 
pronounced by AI, but there is no significant difference in 
the same question that pronounced by person. In addition, 
the participants’ perception of “consonant+vowel” type is 
significantly better than “vowel+consonant+vowel” and 
“vowel+consonant” type of word.

4.6 Normal Distribution

Figure 4 Quantile-Quantile Plot of Cantonese 
speakers’ total score

Figure 5 Quantile-Quantile Plot of Mandarin 
speakers’ total score

Figure 6 Quantile-Quantile Plot of Changsha 
Dialect speakers’ total score

According to Figure 4,5 and 6, the total scores of partici-
pants from Cantonese, Mandarin and Changsha Dialect all 
generally follow a normal distribution. Therefore, a t-test 
can be conducted.
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4.7 T-Test

4.7.1 Cantonese & Changsha Dialect

Table 2 T-test result of Cantonese & Changsha Dialect

According to Table 2, between Cantonese & Changsha 
Dialect, there are significant differences in the perception 

of words of type “k+vowel”.
4.7.2 Cantonese & Mandarin

Table 3 T-test result of Cantonese & Mandarin

Accoring to Table 3, between Cantonese & Mandarin, there are significant differences in the perception of words 
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of type “vowel+p+vowel” and “vowel+k+vowel”. There 
is also a significant difference in the overall perception of 

the plosive “k” between them.
4.7.3 Mandarin & Changsha Dialect

Table 4 T-test result of Mandarin & Changsha Dialect

According to Table 4, between Mandarin & Changsha Di-
alect, there are significant differences in the perception of 
words of type “vowel+p+vowel”

4.8 Discussion
Our results partially verified our initial hypotheses, but the 
difference between different speakers is less significant 
than we expected. The research may be limited by the 
scale of participants and the method of recruitment. In-
creasing the number and the diversity of participants may 
lead to better results.
We only investigated college students who have been 
learning a second language for a long time, and the degree 
to which they are influenced by their mother tongue may 
be different from what children are affected by. The nega-
tive language transfer on perception of speech sounds has 
become less pronounced after prolonged language learn-
ing, as the college students we surveyed generally have 
over ten years of English learning experience. In the fu-
ture, researchers can compare and explore the perception 
of children who speak different dialects towards certain 
specific English phonemes.
It is also possible that there still more significant differ-
ence on the pronunciation rather than perception, since 
this experiment only proves that the perception of English 
soundless plosive is a less worrying issue, but the aspect 

of oral output of them is still unknown, which is some-
thing that future research can focus on.
In addition, the produced outcome might due to the strong 
promotion of Mandarin in China. At the beginning of the 
21st century, relevant laws on language and writing sys-
tem stipulated that Mandarin is the national common lan-
guage, with Beijing dialect as the standard pronunciation 
and Northern dialects as the basic dialects. It has achieved 
great success in that over 80 percent of the population can 
speak Mandarin [6] (Lin, C., & Jackson, L., 2021). Young 
people, especially the college students, as participants 
of our research, of all mother tongues are likely to speak 
Mandarin, which may lead to the gap between participants 
narrowed.

5. Conclusion
This study provides a comprehensive analysis of the per-
ception of English voiceless plosives by EFL learners 
from Cantonese, Mandarin, and Changsha dialect back-
grounds. Our findings reveal significant differences in 
perception patterns among the three groups, confirming 
the profound impact of native language phonetic features 
on the acquisition of English sounds. Cantonese learners, 
in particular, exhibit the most pronounced transfer effects, 
likely due to the significant phonetic similarities and dif-
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ferences between Cantonese and English. In contrast, the 
perception patterns of Mandarin and Changsha dialect 
learners are relatively similar, suggesting that the absence 
of final consonants in these dialects may lead to more uni-
form transfer effects.
The highlight of this study lies in the empirical validation 
of theoretical predictions through a rigorous experimental 
approach. By including multiple Chinese dialects and em-
ploying a controlled experimental design, we enhance the 
reliability and validity of our findings. This approach ad-
dresses common attribution errors in previous studies and 
provides a more nuanced understanding of the language 
transfer phenomenon.
Our study also underscores the importance of considering 
phonetic transfer in language teaching, reflecting on the 
influence of Mandarin promotion and English instruction. 
Insights gained from our research can inform the develop-
ment of more effective teaching strategies tailored to the 
specific phonetic challenges faced by learners from dif-
ferent language backgrounds. For instance, pronunciation 
training targeted at Cantonese learners could significantly 
improve their English phonetic perception and pronuncia-
tion skills.
In summary, our study contributes to the theoretical un-
derstanding of language transfer and offers practical edu-
cational implications. Future research should continue to 
explore phonetic transfer effects in other linguistic con-
texts, potentially including a broader range of dialects and 
languages. Longitudinal studies tracking learners’ prog-
ress could provide deeper insights into the dynamics of 
language transfer and its long-term impact on second lan-
guage acquisition. By advancing our knowledge in these 

areas, we can develop more effective strategies to support 
language learners and enhance the overall effectiveness of 
language education programs.
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