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Abstract

Traditional research focuses on the single application of artificial intelligence
(AD) in language writing, ignoring the potential in personalized learning and
teaching model innovation. This paper is based on ChatGPT (Chat Generative
Pre-trained Transformer) to improve English writing skills and analyze the
opportunities and challenges for language learners and educators. Natural
language processing techniques are used to analyze students’ writing char-
acteristics, and machine learning models such as GPT-4 are used to score
writing dimensions. Collaborative filtering algorithms are then used to cus-
tomize personalized push tasks for students. Finally, feedback mechanisms
are optimized in conjunction with deep reinforcement learning. The outcomes
suggested that total quality score on student A increases from 5 to 7.25 after
using ChatGPT, indicating the significant role of ChatGPT in improving
students’ writing ability, boosting learning motivation, and improving the
teaching effectiveness, providing a new model of Al-assisted English writing
teaching model.
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1 Introduction

The development of technology is rapidly changing, and artificial intelligence
(Al is gradually integrated into the field of education. To this end, Al is being
used to help improve the writing skills of language learners, especially native
English speakers [1, 2]. Existing education models have difficulty overcom-
ing various obstacles, including limited resources, providing personalized
learning assistance, and slow feedback intervals [3]. The application of Al
technology has opened up new possibilities for English writing teaching [4,
5]. As a state-of-the-art natural language processing technology, ChatGPT
has demonstrated excellent capabilities in text creation and conversation
context understanding [6, 7]. However, there is currently insufficient research
on its practical application and effectiveness in improving English writing
skills. The academic community needs to strengthen the depth and breadth of
exploration to more fully evaluate its potential educational value and impact.
This paper aims to explore the potential of ChatGPT in English writing
education and analyze how it can solve some problems in current teaching.

At present, many scholars have studied the application of artificial intel-
ligence in English writing teaching. Early studies such as Im H J [8] and
Shang H F [9] mainly focused on grammar correction and spelling checking.
These studies provided learners with instant feedback to help them reduce
language errors. In addition, Fyfe P [10] and Huang X [11] also received
widespread attention for their use of Al in writing scoring and writing task
design. Nunes A [12] and Link S [13] studied automatic scoring systems,
which could effectively evaluate the language ability of students’ essays
and provide teachers with more writing assessment support. Tlili A [14]
and Mukhtar M [15] discussed the potential of combining mobile learning
with Al but pointed out that excessive reliance on technology may reduce
students’ active learning ability. However, most of these studies are limited
to the application of a specific function and lack a discussion on the multi-
level impact of Al in the overall improvement of writing skills. In addition,
existing studies generally lack a comprehensive analysis of the challenges
that may arise in the application of Al, especially dependency issues, misuse
of technology, and ethical issues.
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There are some methods in the literature that attempt to address the above
issues. For example, Polamuri S R [16] and Faresta R A [17] used Al-assisted
personalized learning paths and real-time feedback mechanisms to improve
students’ writing motivation and participation. AI’s personalized support can
alleviate the limitations of traditional teaching to a certain extent [18, 19].
Rizkiani S [20] and Fedoriv Y [21] studied Al-assisted writing platforms
and found that Al can not only provide help with writing structure, but also
improve the logic and orderliness of students’ writing through optimization
suggestions of language models. However, these methods still face some
problems in practical applications, such as the reliability of technology, the
adaptability of teachers and students, and whether Al can truly provide per-
sonalized support effectively [22]. Liu C [23] and Kim J [24] pointed out that
Al can provide instant feedback and corrections, but it needs to be combined
with teacher guidance and students’ independent thinking to prevent Al feed-
back from being too mechanical and affecting students’ autonomous learning
and critical thinking. Therefore, this paper adopts a multi-method integrated
research design, combining qualitative analysis with empirical research, to
explore how ChatGPT can more comprehensively improve English writing
skills and overcome the shortcomings of existing research.

The purpose of this study is to comprehensively analyze the role of
ChatGPT in improving English writing skills and explore the opportunities
and challenges faced by language learners and educators in the process
of applying this technology. By combining literature review and empirical
analysis, this paper adopts case study and experimental methods to evaluate
how ChatGPT can help in grammatical correction, writing feedback, per-
sonalized support, etc., and analyze its potential impact on writing teaching
models. Through these studies, this paper hopes to provide an effective
technology application framework for future English writing teaching, and
provide teachers and students with specific strategies and suggestions for
using Al technology in practice.

2 Personalized Application and Teaching Design of
ChatGPT in English Writing

2.1 Opportunities and Challenges of Using ChatGPT

ChatGPT provides language learners with an unprecedented personalized
learning experience. Unlike traditional classroom teaching, ChatGPT can
provide customized feedback and suggestions based on the needs of each



386 Jing He

learner [25, 26]. In addition, ChatGPT can provide real-time feedback, allow-
ing learners to find and correct errors in the writing process in a timely
manner, avoiding the formation of long-term writing misunderstandings. This
instant feedback greatly improves students’ learning efficiency and reduces
anxiety during the learning process.

For many language learners, writing is a complex and anxiety-prone pro-
cess, especially for non-native English students. ChatGPT can help students
generate writing materials, provide ideas, and give revision suggestions [27,
28], thereby enhancing learners’ writing confidence. In the interaction with
ChatGPT, students can more smoothly conceive the structure of the article,
and discover and use a richer vocabulary, thereby improving writing fluency.

ChatGPT can provide strong support for teachers, especially when cor-
recting a large number of writing assignments, which can greatly improve
teaching efficiency. With Al assistance, teachers can quickly identify com-
mon errors in students’ writing, especially grammar, spelling, and expression
problems, thus saving time for correction. Because students’ writing levels
and learning needs vary, traditional writing teaching often faces the dilemma
of “one size fits all”. ChatGPT can help teachers provide tailored writing
suggestions for students at different levels, thereby achieving differentiated
teaching.

ChatGPT plays an indispensable role in writing assistance, but continued
reliance on such Al technologies may also have a negative impact on stu-
dents’ critical thinking development. This makes students overly dependent
on Al’s automatic editing guidance and optimization suggestions, thereby
reducing their opportunities for self-exploration and independent revision of
articles. Especially for learners whose basic knowledge is not solid enough,
over-reliance on Al may hinder them from understanding the complex rules
and subtleties of language through personal efforts, resulting in less think-
ing and practice in the creative process. This may affect their interest and
motivation in writing in the long term, weaken their confidence in their
ability to write well, and weaken their determination to challenge themselves
to improve. This is particularly detrimental to students who have not yet
developed good learning habits and autonomous learning ability.

Although ChatGPT can reply instantly and provide writing suggestions,
its feedback is mainly calculated by algorithms and may not reach the
depth and emotional connection that human teachers provide in personalized
teaching. Therefore, the role of teachers in educational environments is still
crucial. They can provide students with in-depth thinking inspiration and
creative guidance, which is difficult for Al to fully replicate at present. When
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teachers consider using Al systems such as ChatGPT in teaching, they may
face technical adaptation issues. Teachers’ familiarity with Al varies, limiting
their ability to fully use these tools. To overcome this obstacle, teachers can
be provided with specialized training on how to effectively integrate Al into
course design and teaching activities, and learn to use Al to assess the quality
of student writing. As a result, teachers can not only take better advantage
of Al tools, but also ensure that they are used appropriately to support and
enhance the learning experience, rather than replacing teachers’ professional
judgment and intuition.

2.2 Personalized Writing Support Based on ChatGPT

Providing customized help in English writing education plays a key role
in enhancing students’ writing skills. Traditional teaching methods strug-
gle to meet individualized needs because they are often unable to quickly
adapt to each student’s unique learning challenges. To improve this situ-
ation, this paper proposes a personalized writing tutoring solution using
ChatGPT-like technology. The system uses a series of advanced deep learning
algorithms to provide feedback and suggestions tailored to each student’s
writing characteristics.

The ChatGPT system uses advanced NLP technology [29, 30] to auto-
matically identify grammatical problems in students’ writing and provide
detailed improvement guidance. In this process, students’ essays are pre-
analyzed through NLP technology. According to the GPT-4 architecture
model, the system can not only identify various grammatical errors such
as subject-verb agreement, improper tense use, and complex sentence struc-
ture, but also optimize sentence structure according to the context, thereby
improving the fluency and naturalness of expression. When the assignment is
submitted to the system for writing assignments, the grammatical analysis
component comprehensively evaluates the written text and automatically
makes targeted modifications. To quantify the frequency of grammatical
errors, a specific mathematical formula is provided to represent the frequency
of such errors.

Etotal
E = 100 1
Jred Wtotal 8 % ( )

Ereq is the percentage of errors; Eyuq is the total number of errors; Wigta
is the total number of words in the writing.

This module uses advanced language models including GPT-4 to improve
the understanding of text context, and implement grammar checking,
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structural optimization, and expression rewriting of sentences written by
students, making sentences more standardized, concise, and clear. Regarding
sentence improvement, the system recommends sentences of appropriate
complexity based on the student’s current language level, and provide a
variety of expression options to ensure that each student can get grammar and
sentence guidance that suits their needs. Furthermore, by integrating GPT-4-
driven automated evaluation tools, the system can perform weighted synthesis
based on multiple evaluation dimensions to obtain an overall score for writing
quality.

Qscore =w1 -G +we - F+w3-C+wy- L ()

In addition to grammatical correction, the diversification of vocabulary
use is also an important aspect of improving writing quality. Students often
use a single vocabulary expression in their writing, which makes the language
boring. By analyzing the context, ChatGPT can suggest multiple vocabulary
replacement schemes to help students enrich their expressions and improve
language diversity. ChatGPT identifies repetitive vocabulary based on the
content of each student’s writing and provides multiple alternative options.
For specific academic writing tasks, the system recommends more profes-
sional academic vocabulary based on the topic of the task to help students
use more precise expressions in their writing. Figure 1 shows the number of
errors made by five students before and after using ChatGPT.

According to the data in Figure 1, after applying ChatGPT, students’
grammatical errors, spelling errors, vocabulary selection, and sentence struc-
ture problems in English writing have been significantly reduced. Specifi-
cally, the error frequency of the four categories shows a downward trend
after using the Al tool, which shows that artificial intelligence technology can
effectively improve the precision and fluency of students’ writing. By provid-
ing instant feedback and customized suggestions, ChatGPT helps students
find and correct problems in their writing more quickly, especially in terms
of grammatical rule compliance and sentence structure optimization.

The feedback framework uses deep learning and pattern recognition tech-
nology to instantly identify the unique challenges each student encounters
in writing and provide targeted optimization suggestions. First, the system
uses NLP to evaluate common problems in students’ essays, including gram-
matical errors, spelling errors, inappropriate vocabulary choices, monotonous
sentence structure, etc. In response to these problems, the system generates
personalized reports based on ChatGPT’s technology, which not only points
out the highlights of students’ writing and areas for improvement, but also
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Figure1 Comparison of the number of errors in each indicator before and after students used
ChatGPT. (a): Number of grammatical errors before and after using ChatGPT. (b): Number of
spelling errors before and after using ChatGPT. (c): Number of vocabulary usage errors before
and after using ChatGPT. (d): Number of sentence problems before and after using ChatGPT.

provides practical suggestions for improvement. For example, if a student
is found to have difficulty using English tenses, the system reminds the
student to pay attention to tense consistency and gives some relevant practice
suggestions, aiming to automatically analyze multiple aspects of students’
homework, such as fluency of expression, grammatical accuracy, and log-
ical coherence. These results are then matched with manual modifications
based on traditional teaching techniques to measure the quality improvements
brought about by technologies like ChatGPT. In addition, as students continue
to improve, the system is able to dynamically adjust the complexity and
depth of the feedback content to ensure that the guidance provided is both
in line with the current learning stage and appropriately challenging, thereby
promoting the continuous improvement of students’ writing skills. To achieve
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this goal, the system adopts specific strategies to optimize the design of the
feedback mechanism. The optimization target of the feedback strategy is
calculated by the following formula:

R=Y 4'r 3)

In Formula 3, R is the total reward of the feedback strategy; 1" represents
the total number of feedback time steps; ~* is the discount factor; r; is the
immediate reward obtained by the student at time step t.

By integrating deep learning algorithms, ChatGPT can detect and cor-
rect errors in real-time during students’ writing, rather than just providing
feedback after the writing is completed. During the process of writing
articles, ChatGPT analyzes the text content in real-time and immediately
provides modification suggestions when grammatical errors, spelling errors
or inappropriate expressions are detected. The error correction rate is:

Ebefore - Eafter

x 100% 4)
Ebefore !

Ecorrected =

Ecorrected 18 the error correction rate; Epe rore represents the number of errors
made by students before using ChatGPT, E, f., represents the number of
errors made by students after using ChatGPT.

2.3 Writing Quality Using Machine Learning Model

This study combines NLP techniques and machine learning models [31, 32],
using deep learning methods such as GPT-4 (Generative Pre-trained Trans-
former 4) and BERT (Bidirectional Encoder Representations from Trans-
former) [33, 34] to evaluate the quality of students’ writing. In this way, how
advanced artificial intelligence technologies can help educators understand
students’ works more effectively and provide immediate feedback is ana-
lyzed, thereby promoting the development of students’ writing skills. This
approach can not only reduce the workload of teachers but also ensure that
each student can receive targeted guidance based on their individual writing
characteristics. To properly evaluate the quality of students’ writing, the
architecture of GPT-4 is used for automatic scoring.

The GPT-4 model, which has been pre-trained on large-scale text infor-
mation, provides the ability to understand complex language usage patterns
and generate excellent texts. GPT4 can be further fine-tuned according to
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specific needs to effectively evaluate the quality of students’ papers, their
accurate scores, and constructive feedback. This approach uses the power
of GPT-4 to ensure consistency and objectivity in scoring by aggregating
its results, while allowing students to receive immediate and personalized
feedback to help guide their strengths and areas of development in writing.
The grammar scoring formula is:

Cs ntax
S = Y x 100% 5)
syntaz Csynta;t + Esyntaz

Esyntar means the number of grammatical errors in the writing; Csyntar
means the number of correct sentences; Sgyntqar Means the grammatical
accuracy score.
First, the student’s composition is input into the pre-trained GPT-4 model.
To enhance the model’s accuracy, text preprocessing is performed first,
including removing redundant words, standardizing text format, and sentence
processing. The scoring mechanism based on GPT-4 divides the composition
into several dimensions for scoring: grammatical accuracy, content depth,
structural rationality, fluency, and innovation. The overall structural scoring
method is as follows:
Sstructure = o + pC (6)

Among them, o and 5 represent weight coefficients; 7" and C respectively
reflect the impact of the transition between the content of the article and the
clarity of the sentence on the structural score.

The model outputs the score of each dimension by comparing the sim-
ilarity between the input composition and the high-quality writing sample,
as well as the contextual consistency of the text. The scoring adopts a 0-10
score standard, where 10 points represent perfect performance and 0 points
represent extremely poor performance. In addition to scoring, GPT-4 also
generates detailed feedback, points out grammatical problems, ambiguous
expressions, and unreasonable structures in the writing, and give optimization
suggestions. This feedback is achieved through the model’s generation abil-
ity, which can provide targeted improvement plans. The average paragraph
score is:

1 N
Scontent = N Z; Dz (7)

Among them, the total number of paragraphs is N; the depth score of each
paragraph is represented by D;; Scontent 18 the content depth score.
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The BERT model is used to analyze the grammatical structure of students’
writing. Unlike traditional unidirectional models, BERT uses a bidirectional
training method, which can better understand the contextual relationship
between words, so it has higher accuracy in grammatical error correction and
structural analysis. BERT is used for syntactic analysis to generate syntactic
trees in writing. By analyzing the lexical features and syntactic structure of
sentences, BERT can precisely identify common grammatical problems, such
as subject-verb agreement, tense errors, and unclear pronoun reference.

The BERT model can evaluate the natural fluency of students’ writing
and find inefficiencies such as long sentences or repeated expressions. By
analyzing the complexity of the text’s syntactic structure and the degree of
coherence between sentences, specific fluency improvement suggestions are
given. The scoring criteria for the fluency of the entire article is:

M
1
Sfluency = M § Fsentencei 3
=1

M is the total number of sentences in the article; Fiseptence; means the fluency
score of the i-th sentence; Sfjyency means the overall fluency score of the
article.

To improve students’ writing ability, this paper applies reinforcement
learning algorithms to build a dynamic feedback system. The system can
provide immediate and adaptive guidance during students’ writing process.
When students submit their first drafts, the system automatically evaluates
the grammatical accuracy, sentence structure, and logical consistency of the
text, and gives preliminary feedback immediately. When students respond
to this feedback and make revisions, the reinforcement learning model can
adjust its feedback strategy according to the students’ progress. For example,
if students perform well in specific writing skills, the system recommends
more complex writing tasks to challenge their abilities; conversely, if stu-
dents encounter difficulties, the difficulty of the tasks is adjusted to focus
on strengthening their weak links. In addition, the system continuously
optimizes the design of writing exercises based on the interaction between
students and the system to ensure that each student can get the most suitable
practice content for them. The final total feedback score is:

k

R, = Z (ri — pi) 9

=1
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Among them, k is the number of feedback items; r; and p; are positive
feedback rewards and negative penalties, respectively. Through multiple feed-
back adjustments, the reinforcement learning model continuously optimizes
the feedback strategy, so that the students’ writing level gradually improves.

2.4 Personalized Writing Task Pushing

To enhance students’ engagement in writing activities, stimulate their learn-
ing motivation, and improve their writing skills, this paper proposes a
solution for customized writing exercises using advanced Al technology
and machine learning models [35]. This method selects writing topics that
match each student’s current needs based on their past writing, academic
progress, and personal skill profile. In this way, it can not only support the
continuous improvement of students’ writing level, but also help improve
their enthusiasm and self-motivation for learning.

First, the system uses each student’s past writing samples to analyze their
writing style and growth trajectory. The collected information covers writing
errors, grammatical structures, word probability, and text coherence. With the
help of natural language processing technology, this information is deeply
analyzed to identify students’ recurring challenges and shortcomings in writ-
ing. Subsequently, based on the insights obtained from the above analysis,
machine learning algorithms (such as collaborative filtering algorithms) are
used to tailor writing exercises for each learner to suit their individual needs.
In this way, not only can students’ weaknesses be improved in a targeted
manner, but their overall improvement of writing skills can also be effectively
promoted. These tasks are carefully designed in terms of difficulty, theme,
and style to ensure that they can maximize the improvement of students’
writing skills. The collaborative filtering algorithm formula is as follows:

ZS/GNS (TS’,T — 775'/) . Sim(S, S/)
ZS’GNS |sim(S, 5")|

Among them, 7gr is the score of task 7" predicted by student S; g
is the average score of all tasks given by student S; sim(S,S’) represents
the similarity between student S and student s’ Secondly, task push is
performed. According to the current writing level of the students, the sys-
tem pushes tasks that meet their level. Students with weaker foundations
are recommended simpler tasks, and students with stronger foundations are
recommended more advanced and complex tasks. Through this mechanism,
students are not troubled by overly complex tasks, and can also avoid learning

PsT =Tg + (10)
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stagnation caused by overly simple tasks. The task recommendation difficulty
adjustment formula is:

E F;
v (i) (n) o

Dg 7 is the recommended difficulty adjustment factor of task 7" for student .S;
Es 1 represents the number of errors; Ng 7 is the total number of words
or sentences; Fg 7 is the fluency score; Lg 1 is the writing structure clarity
score; #; and 65 are the weight coefficients for adjusting the difficulty,
reflecting the impact of different dimensions on the difficulty calculation.

The system also pushes writing tasks related to students’ interests based
on their interests and writing history. This recommendation is based on
the keywords, topics of interest, and feedback information that appeared in
students’ past writing tasks to ensure that the task content can stimulate
students’ writing interest and motivation, as shown in Figure 2:

Participation level (%) JiGS] Participation level (%)
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Figure 2 Heat map of student participation and interest preference.

Figure 2 shows the heat map ratio of student participation and interest
preference in different subjects. Through the heat map, the differences in
student participation and interest preference for different writing topics can
be intuitively observed. The first set of data shows that students have a higher
interest and participation in science and technology and social issues topics,
which may be related to the reality and timeliness of these topics. Another
set of data shows that content with sports as the topic can stimulate higher
student interaction and interest, which reflects that students have a stronger
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focus and investment in topics close to their daily experiences. These obser-
vations verify the value of personalized writing activity recommendations and
highlight the key role of designing exclusive tasks based on students’ interests
and enthusiasm for participation. In English writing guidance, incorporating
Al tools such as Tongyi to design customized exercises can enhance students’
enthusiasm, learning motivation, and the quality of articles, thereby improv-
ing the overall teaching effectiveness. In this way, teachers can better meet
the needs of each student and promote a more effective learning experience.

After students complete the task, the system instantly evaluates the
students’ writing and gives scores and feedback. It carefully analyzes the
advantages and disadvantages of the article and gives specific improvement
suggestions for the problems found. Based on the data generated by these
interactions, the platform can flexibly adjust the complexity and type of future
tasks to ensure that they are both challenging and in line with the students’
current ability level. In addition, the rhythm of task release also changes
accordingly according to the individual’s learning pace and the development
of writing skills. The adjustment mechanism is designed to optimize the
learning path and ensure that each student has the most suitable practice
opportunities. This process uses a specific algorithm to achieve dynamic
adjustment to adapt to each student’s unique learning curve.

Q(S,T) = R(S,T) + - max Q(S", T') (12)

Among them, Q(S,T) is the quality of the task 7" recommendation for
student S; R(S,T) is the immediate reward, which can be feedback after
the task is completed; v represents the discount factor; maxys Q(S’,T”) is
the maximum future reward predicted based on the similarity of the current
students.

For students who are progressing faster, the system increases the fre-
quency and difficulty of task push; while for students who are progressing
slower, the frequency of task push is reduced accordingly to ensure that
students have enough time to reflect and digest what they have learned.

2.5 Real-time Feedback and Automatic Correction

The system analyzes students’ writing content in real-time through the
ChatGPT model. After the student completes each input sentence, the sys-
tem immediately performs text analysis and identifies grammatical errors,
spelling errors, improper use of vocabulary, and unsmooth sentence structure
based on the trained GPT-4 model. Grammar correction uses the following
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method to check errors:
n
E(S,G) =Y _ 1(Mismatch(S;,G;)) (13)
i=1

Among them, S;, G; represent the i-th word or phrase in the student text
and standard grammar respectively; 1 is the knowledge function; n represents
the sentence length.

ChatGPT generates modification suggestions for these problems and
feeds them back to the student. This process is not just a simple grammar
check, but provides appropriate alternative suggestions based on the context
to help students optimize the text content. To further improve the accu-
racy and personalization of feedback, the system uses a deep reinforcement
learning (RL) algorithm to optimize the feedback mechanism. Q-learning in
the reinforcement learning algorithm can be used to optimize the feedback
mechanism of ChatGPT [36], making it more personalized and real-time. The
formula is as follows:

Q(s¢,at) < Q(s¢,at) + afregpr + ’YmgXQ(StH, a) — Q(s¢,a)]  (14)

« represents the learning rate; ~y is the discount factor; Q(s¢, a;) represents
the expected reward of hanging the action in the current state.

3 Evaluation

To evaluate the improvement effect of ChatGPT on grammar and spelling
errors in students’ writing, this paper compares and analyzes the error rates
of students before and after using ChatGPT. Table 1 shows the reduction in
error rates of different students in grammar, spelling, vocabulary use, and
sentence problems. According to the data in Figure 1 and Formula (4), the
error rate reduction of different problems is obtained, as shown in Table 1.
According to the data in Table 1, it can be seen that after using Chat-
GPT, students’ problems in grammatical accuracy, phonetic correctness,
vocabulary selection, and sentence structure have improved. Specifically, the
frequency of grammatical errors of student A drops to 58.33%, while that of
spelling errors drops to 75%; for student B, the proportion of grammatical
errors drops to 60%, and that of spelling errors drops to 90.91%. In addition,
the error rate of student D in vocabulary usage drops to 80.95%, and the
problem of sentence construction also drops to 66.67%. These improve-
ments show that ChatGPT has a significant role in improving students’
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Table 1 Error rate reduction of different problems encountered by students in English
writing

Decrease in Decrease in Decrease in Decrease in
grammar error  spelling error vocabulary usage  sentence structure
Student id rate rate error rate problems
A 58.33% 75.00% 76.00% 64.71%
B 60.00% 90.91% 61.29% 84.21%
C 87.50% 82.35% 57.89% 62.50%
D 64.29% 83.33% 80.95% 66.67%
E 70.00% 79.17% 70.59% 61.11%

Table 2 Comparison of scores of different students on the four dimensions of writing quality

Quality rating dimension Using ChatGPT/Studentid A B C D E F
Grammar accuracy Before 4 5 6 3 6 17
After 7 7 8 6 8 9
Diversity of sentence structures Before 5 4 5 4 6 5
After 7 6 7 6 8 8
Fluency of the article Before 6 6 7 5 7 6
After 8§ 8 9 7 9 9
Logical Before 5 5 6 4 7 6
After 7 7 8 6 8 8

writing quality and effectively helps them reduce various types of language
erTors.

To evaluate the impact of ChatGPT on students’ writing quality, mul-
tiple aspects are considered, including grammatical correctness, richness
of sentence structure, coherence of text, and rationality of argumentation.
These indicators help construct a comprehensive scoring system to com-
pare the changes in students’ abilities before and after using ChatGPT to
assist writing. Table 2 summarizes the changes in students’ scores in these
key areas, intuitively reflecting the differences before and after ChatGPT
intervention.

According to the statistical results in Table 2, after the application of
ChatGPT, students show significant progress in different aspects of writ-
ing. This proves the high efficiency of ChatGPT in improving grammatical
errors. It not only greatly reduces grammatical and structural errors, but also
enhances the overall quality and readability of the article. To deeply compare
the changes in the overall writing level before and after the intervention of
ChatGPT, a specific scoring formula is used to calculate the total score to
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evaluate the degree of improvement in writing quality.

n
Stotat = ZZ—}L—“’S (15)
i=

Among them, S; represents the score under a single evaluation criterion;
w; is the weight value of the corresponding evaluation criterion, which is
used to reflect the importance of the criterion in the overall writing quality
assessment. n represents the total number of all evaluation criteria, and their
weights are the same, all 1. The overall quality score is calculated based
on the data provided in Table 2, and Figure 3 is produced based on this to
intuitively display the evaluation results.

Figure 3 shows the changes in the total score of students’ writing quality.
For example, student A’s initial score is 5, and after using ChatGPT, the
score increases to 7.25; student D’s score also increases from 4 to 6.25.
These changes show that Al-assisted tools have a positive effect on improving
writing skills. From the overall trend, all participating students show different
degrees of growth in their scores. It can be seen that ChatGPT not only
helps to enhance students’ writing skills, especially in terms of grammatical
accuracy, article structure, and clarity of expression, but also has a significant
effect on improving the overall quality of English writing.

-Befure using chat gpt -Aﬂer using chat gpt |
T T T T T T T T

Student id

0 1 2 3 4 5 8 7 8 9
Total score

Figure 3 Total score of student quality change.
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Figure 4 Comparison of students’ efficiency speed before and after using ChatGPT.

(a) Comparison of students’ writing time before and after using ChatGPT. (b) Comparison
of students’ writing speed improvement after using ChatGPT.

To explore the role of ChatGPT on students’ writing efficiency, this study
conducts a comparative analysis of the time required before and after using
ChatGPT, and calculates the growth rate of writing speed after applying
ChatGPT for each student, as shown in Figure 4:

The analysis of Figure 4(a) shows that the time taken by student A to com-
plete the writing task is shortened from 20 minutes to 15 minutes, while that
of student B is reduced from 32 minutes to 20 minutes. These changes show
that the application of ChatGPT helps to reduce the time required for students
to write, indicating the effectiveness of Al-assisted tools in improving writing
efficiency. Figure 4(b) provides specific differences in the improvement of
each student’s writing speed. For example, after using ChatGPT, student C’s
writing speed increases by 40.74%, while student D’s speed increases by
39.29%. This shows that with the support of ChatGPT, their writing efficiency
has been significantly improved. In summary, ChatGPT can not only speed
up the writing process, but also enhance students’ enthusiasm and satisfaction
in participating in writing. This phenomenon reveals the great potential of Al
technology in promoting personalized learning experience and innovation in
educational models.

To measure students’ level of interaction and satisfaction with the Chat-
GPT assisted writing tool, this paper implements a follow-up study on the
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Table 3 Analysis of students’ participation and satisfaction after using ChatGPT

Duration of Total usage Writing
each use time feedback Feedback Overall

Student id (minutes) (minutes) effect practicality  satisfaction
A 20 80 4.2 44 4.7

B 17 45 4 4.3 4.3

C 25 125 4.3 4.5 4.1

D 19 60 4 4.2 4

E 23 108 4.1 4.3 4.6

usage experience of five students. The study records the length of time
each student interacted with the system and evaluated their feelings about
the effectiveness, practicality, and overall satisfaction of writing suggestions
through a Likert scale (rating range from 1 to 5). These feedback data
are crucial to understanding how students accept this tool and the help it
provides in their daily learning, and also reveal students’ views on the quality
of feedback. Such analysis provides valuable insights for the subsequent
optimization of the system, as shown in Table 3.

Table 3 shows the results of students’ participation and satisfaction after
using ChatGPT. Among them, the total usage time of students A and E is
80 minutes and 108 minutes, respectively, indicating that they have a strong
dependence on the system. At the same time, the feedback effect and practi-
cality scores are also high, 4.2, 4.1 and 4.4, 4.3, respectively, indicating that
their feedback helps students’ writing more significantly. Although student
C has the longest total usage time of 125 minutes, his overall satisfaction
is slightly lower at 4.1 points, which may be related to his longer usage
time and frequent interaction needs. The participation of students B and D
is relatively low, especially student B, whose total usage time is only 45
minutes, indicating that there may be a certain lack of willingness to use.
In summary, the students’ participation time is positively correlated with
satisfaction, and students who use it for a long time generally have more
positive feedback effects.

4 Conclusions

This paper explores the application of a personalized writing support system
based on ChatGPT in English writing teaching by combining deep learn-
ing and reinforcement learning algorithms. Through automated grammatical
correction, sentence optimization, vocabulary replacement, and real-time
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feedback mechanism, ChatGPT significantly improves the accuracy, fluency,
and writing efficiency of students’ writing. Empirical studies have shown
that after using Al to assist writing, students’ grammatical and spelling error
rates have significantly decreased; writing quality and writing speed have
been effectively improved; student participation and satisfaction have also
significantly increased. In addition, the task push and feedback optimiza-
tion mechanism based on machine learning enhances learning motivation
and personalized learning experience. However, this paper still has certain
limitations, mainly reflected in the fact that differentiated support for dif-
ferent student groups has not been explored in depth, and the feedback of
the Al system still needs to be further refined. Future research can further
expand the applicability of Al among students of different language levels,
improve the intelligence of personalized feedback, and explore multimodal
assisted writing systems to further improve educational effects and student
participation.
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