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AbstractAbstract

This study focuses on a comparative analysis of phonetic errors in Chinese language education, specifically tonal 
variations in the words ‘ 一 ’ (yī) and ‘ 不 ’ (bù), between Mandarin Chinese learners and ChatGPT. The research 
aims to assess the pronunciation errors made by learners, evaluate ChatGPT’s ability to recognize and correct 
these errors, and explore the implications for language education and the integration of AI-driven language 
learning tools.
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1. Introduction1. Introduction

Language education, especially the acquisition of proper pronunciation and tone, plays a pivotal role 
in mastering a foreign language. For learners of Mandarin Chinese, the challenge of mastering tones can be 
particularly daunting, as the Chinese language employs tonal variations to convey meaning. Mandarin Chinese 
has four distinct tones and one neutral tone, each of which can drastically alter the meaning of a word.

In recent years, there has been significant progress in the field of Natural Language Processing (NLP), 
leading to the development of advanced AI language models, such as ChatGPT. ChatGPT, powered by deep 
learning algorithms, has shown remarkable capabilities in understanding and generating human-like text. This 
raises the intriguing possibility of employing ChatGPT as an educational tool for language learners, including 
those studying Mandarin Chinese.

This comparative study seeks to investigate and compare the performance of Mandarin Chinese language 
learners and ChatGPT in recognizing and correcting speech errors related to tonal variations in two commonly 
used words: ‘ 一 ’ (yī) and ‘ 不 ’ (bù). Tonal errors in the pronunciation of these words can lead to significant 
miscommunication, making them ideal candidates for this research. The study aims to answer the central research 
question: Can ChatGPT effectively identify and correct speech errors in the tonal variations of ‘ 一 ’and ‘ 不 ’ 
made by Mandarin Chinese learners? To answer this question, we will collect speech samples from learners and 
employ ChatGPT to analyze and compare their performance in recognizing and rectifying tonal errors. This 
research not only sheds light on the potential applications of ChatGPT in Mandarin Chinese language education 
but also contributes to our understanding of the challenges faced by learners in mastering the nuances of tonal 
pronunciation. The findings have implications for improving Mandarin Chinese language education and the 
development of AI-driven language learning tools.

1.1. Objectives

To identify and analyze the common tonal mispronunciations of ‘ 一 ’and ‘ 不 ’ by Mandarin Chinese 
learners, pinpointing specific patterns and types of errors in their pronunciation. To assess ChatGPT’s capability in 
accurately recognizing, categorizing, and correcting these tonal pronunciation errors, determining its effectiveness 
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as a supportive tool in Mandarin Chinese language education.

1.2. Research Questions

How effectively can ChatGPT recognize and categorize the tonal pronunciation errors of Mandarin Chinese 
learners when they use ‘ 一 ’and ‘ 不 ’?

What specific types of tonal errors in the pronunciation of ‘ 一 ’and ‘ 不 ’ are most frequently recognized 
and corrected by ChatGPT? 

These research questions aim to comprehensively investigate the comparative analysis of speech errors 
in Mandarin Chinese language education between learners and ChatGPT, focusing on the specific case of tonal 
variations in ‘ 一 ’and ‘ 不 ’.

2. Literature review

2.1. Application of ChatGPT 

In the realm of education, ChatGPT is frequently employed for conducting question-and-answer tests. Users 
harness the capabilities of ChatGPT to facilitate their learning process by seeking, comparing, and validating 
answers spanning a diverse array of subjects, including physics, mathematics, and chemistry, as well as more 
abstract and conceptual topics like philosophy and religion. Furthermore, ChatGPT accommodates open-ended 
and analytical inquiries, allowing users to explore and grasp the full extent of its capabilities and functionalities (Liu 
et al., 2023).

To investigate how ChatGPT performed when writing university assessments compared to students, they 
use ChatGPT to produce answers to the questions, and let student to assess the answers (Ibrahim et al., 2023b).

2.2. Tonal variations in the words ‘ 一 ’ (yī) and ‘ 不 ’ (bù)

Xu and Mao (2017) examined the arrangement of content explaining the tone changes of yi (‘ 一 ’) and 
bu (‘ 不 ’) in textbooks for teaching Chinese as a foreign language. Through a comparative analysis of the 
relevant content in ten authoritative Chinese language textbooks, they analyzed how the tone changes of yi and 
bu were presented and put forward targeted suggestions to address existing problems in the arrangement. Cai 
and Lynch (2017) used a questionnaire and found that the error rates for yi (‘ 一 ’) and bu (‘ 不 ’) among Thai 
students learning elementary Chinese were 28.47% and 14.29%, respectively. They further analyzed the causes 
of these errors from the perspectives of teaching materials, teachers, and students. Amodei et al. (2016) used a 
questionnaire to summarize the types of tone errors produced by Thai students, including errors related to tone 
value, tone contour, and duration, and proposed corresponding teaching suggestions. Yang and Yang (2018) 
argued that the tone changes of yi (‘ 一 ’) and bu (‘ 不 ’) have become a challenge in Chinese language teaching 
because students tend to memorize the rules mechanically rather than develop an awareness of tone changes.

2.3. Comparative Analysis for Chat GPT performance

In Huang et al. (2023), the performance of GPT-3.5 and GPT-4 was compared with that of medical residents 
using the formative Progress Test in the University of Toronto’s Family Medicine program. The aim was to assess 
the utility of these language model-based chatbots in medical education. The study used a sample of questions 
from various categories and employed statistical analysis to evaluate their performance. GPT-4 demonstrated 
higher accuracy, while GPT-3.5 was faster in generating responses. Importantly, GPT-4 frequently provided 
rationales for its response choices. The findings suggest that language model-based chatbots can effectively 
support medical learning and offer a cost-effective means for generating relevant case scenarios. This research 
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underscores their potential in medical education.

Roos et al. (2023) conduct a comparative study, the performance of three large language models (LLMs) 
- GPT-4, GPT-3.5-Turbo, and Bing - was evaluated in the 2022 German Medical State Examinations. A dataset 
of 630 questions from both spring and fall exams, with and without media content, was analyzed. Statistical 
analyses, including one-way ANOVA and independent samples t tests, were conducted to assess the LLMs’ 
performance compared to medical students. Notably, GPT-4 and Bing demonstrated advantages by outperforming 
GPT-3.5-Turbo and students in overall performance, particularly without media content, and in the fall 2022 
exam. Conversely, GPT-3.5-Turbo exhibited disadvantages with lower performance in various categories. The 
study’s findings emphasize the potential of LLMs in medical education.

Rao et al. (2023) employ a methodology where successive portions of 36 standardized clinical vignettes 
were presented to ChatGPT. The process involved ChatGPT initially generating possible differential diagnoses 
based on patient information, including age, gender, symptoms, and emergency status. Subsequently, additional 
information was provided, and ChatGPT was tasked with making management decisions and delivering a final 
diagnosis, simulating the entire patient assessment process. The research assessed ChatGPT’s accuracy in terms 
of differential diagnosis, diagnostic testing, final diagnosis, and clinical management through a structured blinded 
process, awarding points for correct responses and using linear regressions to analyze the relationship between 
ChatGPT’s performance and vignette demographics. In comparative analysis with a real physician, ChatGPT 
achieved approximately 72% overall accuracy, excelling in providing final diagnoses (77% accuracy) but 
performing less well in differential diagnoses (60% accuracy) and clinical management decisions (68% accuracy). 
Notably, the study found that ChatGPT’s responses were devoid of gender bias, and its performance remained 
consistent across both primary and emergency care scenarios.

We can see that in education field ChatGPT to answer the question and in medical field they compare the 
test result about ChatGPT 3.5 with Chat Gpt4.0 and ChatGPT with student. But no one use it to test the accuracy 
in the fileld of teaching Chinese.So this research will focus on the 2 things (1) to test the accuracy about ChatGPT 
to answer the Chinese tonal questions (2) to compare the ChatGPT and students’ performance in order than will 
improve the utility about ChatGPT to serve our teaching activity. 

3. Methodology

About research method:

Papineni et al. (2002) proposed BLEU (Bilingual Evaluation Understudy), an algorithm for evaluating the 
quality of machine-translated text by comparing it with one or more reference translations. Quality is considered 
as the correspondence between machine translation output and human translation output: ‘The closer the machine 
translation is to professional human translation, the better the quality’ - this is the core idea behind BLEU. So this 
article will use part of BLEU method to compare the result of ChatGPT. Below is the research process:

•	 Showing how to setting the question about tonal variations in ‘ 一 ’ (yī) and ‘ 不 ’ (bù)’

•	 Comparing the result about student and ChatGPT answer the question.

•	 Cause analysis of the results of students and ChatGPT answering questions.

•	 Using multiple times test to check the accuracy of ChatGPT questions can be improved.   
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Figure 1. ChatGPT generate 10 questions

So we can see that when I let ChatGPT give 10 choose answer questions and I even give the example. But 
it thinks I need multiple choose so every question shows me 4 chooses. Actually in Tonal Variations in ‘ 一 ’ (yī) 
and ‘ 不 ’ (bù)’ we have these two table:

Table 1. Tonal in ‘ 一 ’ (yī) and ‘ 不 ’ (bù)’

First Tone Second Tone Third Tone Fourth Tone

‘ 一 ’ (yī) √（一 yī 百） √（一 yí 个） √（一 yì 起）

‘ 不 ’ (bù)’ √（不 bú 去） √（不 bù 好）

Table 2. Tonal Variations in ‘ 一 ’ (yī) and ‘ 不 ’ (bù)

+First Tone +Second Tone +Third Tone +Fourth Tone

‘ 一 ’ (yī) 一天（yì tiān） 一条（yì tiáo） 一体（yì tǐ） 一栋（yí dòng）

‘ 不 ’ (bù) 不吃 (bù chī) 不然 ( bù rán) 不好 ( bù hǎo) 不怕（bú pà）

According these two table we can know that for ‘ 一 ’ (yī) has 3 tones 'yī','yí' and 'yì'.About ‘ 不 ’ (bù) 
we have two tones ‘bú’ and ‘bù’. Table 2 is two show the tonal variations in ‘ 一 ’ (yī) and ‘ 不 ’ (bù)’ for ‘ 一 ’ 
(yī) when combine with First Tone, Second Tone and Third Tone words will change to (yì) with Forth Tone will 
change to (yí). For ‘ 不 ’ (bù) with First Tone, Second Tone and Third Tone will not change but for Fourth Tone 
words will change to (bú).

Figure 2. ChatGPT answer question about Tonal Variation
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From ChatGPT I ask the same question but it doesn’t know the tonal variations in ‘ 一 ’ (yī) but it know the 
tonal variations about ‘ 不 ’ (bù).So that why form Figure 1 when I setting the question it gives multiple choice 
like ABCD but I give the example just A. and B. 

Figure 3. ChatGPT to answer 10 question which setting by its own

This Figure I let ChatGPT to answer 10 question which setting by its own we can see many errors about this 
answer I use red box to mark. For answer have 6 wrong and for questions have 2 wrong. As a Chinese teacher I 
choose these question use it in my Chinese class final exam to test my students.

Table 3. Final exam question for Tonal Variations

1. A. bù dǒng B. bú dǒng
2. A. bù xiǎnɡ B. bú xiǎnɡ
3. A. bù hǎo B. bú hǎo
4. A. bù cuò B. bú cuò
5. A. bù yònɡ B. bú yònɡ
6. A. yí qǐ B. yì qǐ
7. A. yì bǎi B. yí bǎi
8. A. yí yàng B. yì yàng
9. A. yí xià B. yì xià
10. A. yì tiān A. yí tiān

I teach 3 course in Southeast Bangkok University: 2 course are about Chinese communication and 1 course 
for Chinese conversation totally I have 23 students and they already learned the regulation about tonal variations 
in ‘ 一 ’ (yī) and ‘ 不 ’ (bù)’. So I use this 10 questions for their Final exam.

Table 4. Final exam score

Score 10 9 8 7 6 5 4 3 2 1

Number 3 2 7 5 2 1 2 1 0 0
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According to table 4 we can see that about tonal variations in ‘ 一 ’ (yī) and ‘ 不 ’ (bù) most of student get 
it. If we setting band 6 is the score for pass this exam we know that in 19 student pass and 4 student no pass. And 
we classy their error like Table 5. 

Table 5. tonal variations in ‘ 一 ’ (yī) and ‘ 不 ’ (bù) student error
Wrong about ‘ 不 ’ (bù)’ Wrong about ‘ 一 ’ (yī) Wrong both ‘ 一 ’ (yī) and ‘ 不 ’ (bù)

3 4 13

For table 5 we know that we totally have 20 students make error. In these error only wrong about tonal 
variations ‘ 不 ’ (bù) have 3 students and wrong about tonal variations wrong about ‘ 一 ’ (yī) have 4 students but  
wrong both ‘ 一 ’ (yī) and ‘ 不 ’ (bù) is the most in all have 13 students.

Now we compare the answer between ChatGPT and students we can see that in Figure 3 ChatGPT have 3 
wrong answer about tonal variations’ 不 ’ (bù) and 3 wrong answer about tonal variations ‘ 一 ’ (yī). Also have 2 
question wrong about tonal variations ‘ 一 ’ (yī) and ‘ 不 ’ (bù).So we can classify ChatGPT in the group name of 
Wrong both ‘ 一 ’ (yī) and ‘ 不 ’ (bù).

Figure 4. ChatGPT correcting errors

Table 6. Compare Answer about Figure 3 and Figure 4

Q2 Q3 Q4 Q7 Q9 Q10

Questions Which tone 
should be used 
for ‘ 不想 ’ (bù 
xiǎng)?
A. bú xiǎng
B. bù xiàng
C. bù xiāng
D. bú xiàng

What is the 
correct tone 
variation for 
‘ 一百 ’ (yī bǎi)? 
A. yí bāi 
B. yì bài 
C. yì bāi 
D. yí bài

How should 
‘ 不好 ’ 
(bù hǎo) be 
pronounced? 
A. bù hào 
B. bú hào 
C. bù háo 
D. bú háo

Which tone 
variation is 
accurate for ‘ 一
天 ’ (yī tiān)? 
A. yí tiān 
B. yì tiān 
C. yí tián 
D. yì tián

Choose the 
appropriate 
tone for ‘ 一起 ’ 
(yī qǐ). 
A.yí qǐ 
B. yì qí 
C. yì qǐ 
D. yí qí

Which tone 
variation is 
correct for ‘ 不
懂 ’ (bù dǒng)? 
A. bú dòng 
B. bù dòng 
C. bú dóng 
D. bù dóng

First Time  A.bú xiǎng B. yì bài A. bù hào A. yí tiān A. yí qǐ A. bú dòng

Second Time  A.bú xiǎng A. yí bāi B. bú hào A. yí tiān A. yí qǐ A. bú dòng
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In Table 6 we can find the problem is in Q2, Q3, Q4 and Q10 actually don’t have the correct answer so even 
ChatGPT do it again still is the wrong answer. But for Q7 and Q9 it has correct answer which ChatGPT don’t 
choose. Q7 correct answer is B. yì tiān and Q9 correct answer is C. yì qǐ.

Figure 5. ChatGPT correcting errors

In figure 5 I try to let ChatGPT fix its’ own wrong answer but it doesn’t work.

Figure 6. ChatGPT error

I point out question 2 and want AI to fix it but no use. We can see the ‘ 不 想 (bù xiǎnɡ)’ in question is 
correct but in the answer is still wrong is ‘ 不想 (bú xiǎnɡ)’.

4. Results and Discussion

4.1. Results

From Figure 1 I let ChatGPT to give me 10 questions about ‘tonal variations in ‘ 一 ’ (yī) and ‘ 不 ’ (bù)’. 
We can see that before I training ChatGPT, it doesn’t know what is tonal variations but according to the output 
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this AI knows about 4 tonal in ‘Piyin’. So it give me 4 choices in each questions. Then I let ChatGPT to tell me 
about the knowledge ‘tonal variations in ‘ 一 ’(yī) and ‘ 不 ’ (bù)’ in Figure 2. The answer shows that it doesn’t 
know the tonal variations in ‘ 一 ’(yī) but it know the tonal variations about ‘ 不 ’ (bù). Then I let it try to answer 
each question which setting by itself. And I use red box to mark the wrong questions and wrong answers that we 
see it have 2 wrong questions and 6 wrong answers.

After test by AI, I use the same questions but some worthless answer just keeps 2 choices (Table 3) to 
test my Thai students so we can see the score in Table 4. If we setting band 6 is the score for pass this exam we 
know that in 19 student pass and 4 student no pass. So we classy their error in Table 5. In these error only wrong 
about tonal variations ‘ 不 ’ (bù) have 3 students and wrong about tonal variations wrong about ‘ 一 ’ (yī) have 4 
students but wrong both ‘ 一 ’ (yī) and ‘ 不 ’ (bù) is the most in all have 13 students.

Finally, I choose the wrong questions and answers to ask ChatGPT to correct by itself. I use Figure 4 and 
Table 4 to describable this. Some answers can be fixed but some still wrong. So I try to let them corrected again 
but it doesn’t work（in Figure 6）.

4.2. Discussion 

While the potential of ChatGPT in education is widely recognized (Liu et al., 2023), its specific application 
in language pedagogy—particularly in Chinese tonal variations (‘ 一 ’and ‘ 不 ’)—remains an emerging field. In 
the medical domain, researchers have already begun benchmarking AI against human experts; for instance, Huang 
et al. (2023) compared the performance of GPT-3.5 and GPT-4 against medical residents in the University of 
Toronto’s Family Medicine program. This study aims to bridge that gap by applying similar comparative logic to 
the language teaching field.

However, our exploration also revealed practical challenges in AI-assisted assessment. It should be noted 
that some of the generated test items contained flawed or ambiguous answer options, which may have affected 
both ChatGPT’s and students’ performance. Consistent with Su et al. (2016), who found that both AI and humans 
are prone to errors in questionnaire contexts, these issues are viewed as a limitation of the test construction rather 
than a reflection of the participants’ actual linguistic competence. Moving forward, more efficient and accurate 
ways to validate AI-generated content are needed to fully support daily Chinese language teaching.

5. Conclusion 

ChatGPT can use it to help us setting the midterm and even the final exam questions. It is useful but when 
it finishes need human to debug it because it minds not so deep in every aspect. It just like a Wikipedia not a 
Dictionary for professional fields.

About professional fields knowledge it knows a little bit so when we ask this AI this kind of question like 
‘Tonal variations in the words ‘ 一 ’ (yī) and ‘ 不 ’ (bù)’. we’d better to look up the dictionary of book to do 
double-check just like me when I finish the question I need check by myself again to do double-check. 

My research provides that when it does work use ChatGPT to do the Chinese language teaching. So I hope 
more and more research can do this try to explore the ChatGPT to compare with human and AI mind in the aspect 
of Chinese language field.  

6. Contributions and Limitations

6.1. Contributions
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This study makes several significant contributions to the field of AI-integrated Chinese language pedagogy. 
First, it provides a specialized comparative benchmark between human learners and Large Language Models 
(LLMs) specifically regarding the tonal variations of ‘ 一 ’ (yī) and ‘ 不 ’ (bù), a known ‘difficulty zone’ in 
Mandarin acquisition. Second, while existing literature often focuses on AI in medical or general education 
(Huang et al., 2023; Liu et al., 2023), this research extends the comparative methodology to the specific nuances 
of Chinese phonology. Finally, the findings underscore the ‘Wikipedia-like’ nature of current AI tools—useful for 
broad inquiries but requiring expert ‘human-in-the-loop’ verification for professional linguistic accuracy and test 
construction.

6.2. Limitations

Despite the insights gained, this study has limitations that should be acknowledged. Primarily, certain test 
items in the experimental design contained flawed or ambiguous answer options. As identified during the post-test 
analysis, these ambiguities may have influenced the performance consistency of both ChatGPT and the student 
participants. Consistent with Su et al. (2016), who noted that both AI and humans are susceptible to errors in 
assessment contexts, it is important to emphasize that this issue pertains to the technicalities of test construction 
rather than a reflection of the participants’ actual linguistic competence or the inherent capabilities of the AI. 
Additionally, the sample size of 23 students from a single university provides a focused case study but may not 
represent the diverse error patterns of all Mandarin learners globally. Future research should implement more 
rigorous validation of AI-generated assessment tools to ensure higher construct validity in comparative linguistic 
studies.
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