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Abstract: Generative Al tools such as ChatGPT are increasingly integrated into the teaching of English writing, and
previous research confirms their ability to provide personalized feedback to correct grammatical and lexical errors and
improve writing quality. However, few empirical studies have examined how ChatGPT shapes students’ argumentative
writing self-efficacy. To fill this research gap, a circular framework of writing-feedback-revision was used for three
weeks in this study. Forty-five Chinese English majors were divided into a high-level group (n = 22) and a low-level
group (n = 23) according to their vocabulary test scores, and then randomly assigned to the ChatGPT feedback group
and the teacher feedback group. The research instruments included an argumentative writing assignment, a writing
self-efficacy questionnaire, and a vocabulary assessment. This paper examines the effects of feedback at different
levels of writing on writing competence and self-efficacy. The results reveal three key findings. First, learners who
received teacher feedback (mean rank = 27.39) made greater writing progress than those who used ChatGPT (mean
rank = 19.19), with low-proficiency students showing the weakest improvement with Al feedback (mean rank = 13.63).
Second, ChatGPT significantly improved the writing self-efficacy of low-level learners, but there was no corresponding
gain in their writing performance. Third, teacher feedback had a consistent positive effect on both writing outcomes and
self-efficacy. The evidence suggests that ChatGPT cannot completely replace writing instructors, especially for low-
proficiency learners, as over-reliance on Al may inhibit writing growth. Nevertheless, ChatGPT can still be used as a
viable aid to correct errors and refine expressions to develop writing confidence, and advanced learners need teacher-
led training to develop critical and creative thinking. This study provides empirical evidence for Al-enhanced writing

instruction and provides differentiated instructional designs for learners with different proficiency levels.
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1. Introduction

ChatGPT is a generative artificial intelligence developed by OpenAl, which can realize human-computer

interactive question answering, text translation, and output personalized modification feedback. Applying
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such artificial intelligence techniques to English learning scenarios has become a new approach to language
acquisition . Al-assisted writing tools can improve learners’ writing quality by correcting grammatical
and lexical errors in their texts . In addition, such intelligent tools can also provide suggestions for word
substitution and sentence optimization ). Mahapatra " proposed that artificial intelligence tools represented
by ChatGPT have a positive effect on the improvement of students’ writing skills and writing ability, and
their influence on English writing teaching may be more prominent in the future.

When learners use ChatGPT for writing assistance, they can set different instructions for the model to
evaluate their own writing, including generating new writing ideas, providing idiom expressions, and adapting
sentence pattern references . This kind of automated and targeted feedback can guide learners to independently
explore and solve writing problems, expand creative ideas, and optimize learning outcomes "*. In addition,
ChatGPT can also be used as writing materials to help learners supplement their background knowledge and
inspire their writing .

Argumentative writing is one of the most difficult tasks for students in higher education . It has high
requirements for students’ argumentation ability, and also needs to have enough knowledge and confidence,
so as to make the argument more convincing. Therefore, it is both appropriate and feasible to test the effect of
ChatGPT on students’ writing with the task of argumentative writing ”'”. Rahman and Watanobe """ pointed
out that if learners rely too much on ChatGPT when creating texts, they may lose the opportunity to exercise
critical thinking, and it is difficult to judge whether the information given by ChatGPT is reliable. In addition,
Farhi et al. " also proposed that students may use ChatGPT to cheat in online examinations. Therefore, the
introduction of ChatGPT into the field of education may pose a threat to the traditional education system.

In order to find out whether students can deal with argumentative writing more efficiently and
confidently after using ChatGPT, this study also measured learners’ writing self-efficacy. The so-called
writing self-efficacy refers to whether students have confidence in their writing ability, and whether they
have a clear understanding of what is strong and what is weak in their writing, which is precisely a key factor
in the development of writing ability !">'*!. Students with strong self-efficacy will have greater confidence
and firmer belief in English writing. In other words, this kind of students can take the initiative to face and
solve writing problems, continue to hone their writing skills, and eventually produce higher-quality exercises.
Under the traditional teaching mode, the feedback given by teachers for students’ writing can effectively
cultivate learners’ writing self-efficacy. Relying on teachers’ revision suggestions and positive incentives,
students can express their own views and emotions more actively 5] However, as mentioned earlier,
artificial intelligence tools like ChatGPT also have the ability to provide personalized feedback to the learner.
ChatGPT can output immediate writing assistance feedback, which not only improves students’ writing level
and language ability, but also is expected to enhance their writing self-efficacy "'\

At present, research related to ChatGPT’s writing application mostly focuses on the influence of
artificial intelligence tools on writing output, such as the effect of artificial intelligence on students’ writing

""I'and ChatGPT in practice when applied to English essay writing """, Existing research has

performance
explored the change effect of ChatGPT’s assisted writing mode on students’ learning outcomes, covering the
double improvement of learners’ writing ability and writing skills. However, there are very few studies on
whether the use of ChatGPT in the writing process can effectively enhance students’ writing self-efficacy.
Only a few scholars have examined the effect of using ChatGPT on writing motivation and autonomy "'*"".

Moreover, these studies do not distinguish writing styles from learners’ English proficiency. For example,
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Kiziltas ' studied the writing self-efficacy of primary school students and pointed out that the use of
ChatGPT can promote their creative writing skills and self-efficacy. However, limited by the small sample
size and the immature thinking of primary school students, it is difficult for that study to show that ChatGPT
can have an effect on the self-efficacy of all learners. Therefore, this study intends to examine the impact
of ChatGPT on learners’ writing self-efficacy and writing performance in argumentative writing through
controlled experiments, and then provide some empirical evidence for writing teaching and practice.

2. Literature review
2.1. Writing self-efficacy

Writing self-efficacy refers to an individual’s judgment of whether he or she is capable of completing a
writing task "*). In other words, writing self-efficacy is related to learners’ subjective evaluation of their own
ability to complete writing tasks and their individual writing confidence level . This efficacy perception
can affect learners’ writing goal planning, the time and energy invested in writing, and the emotional state
generated in the writing process . It can be seen that learners’ writing self-efficacy can play a role in
predicting their subsequent learning performance and writing achievement ",

Many empirical studies have shown that learners with a high level of writing self-efficacy tend to show
more positive learning behaviors and achieve better writing scores *'***|. Relevant studies have confirmed
that learners with high writing self-efficacy are more willing to take the initiative to challenge difficult
writing tasks, have stronger persistence in the face of language expression and content conception problems,
and use more self-regulated learning strategies *****. Similarly, other scholars have proposed that learners
with high writing self-efficacy have a lower probability of negative emotions such as anxiety *; they will
show stronger learning motivation and adopt more effective writing strategies . At the same time, current
studies also state that there is a positive correlation between writing self-efficacy and writing motivation *" "),
and it is negatively correlated with writing anxiety and negative emotions """, For example, Li ** conducted
a study among 595 English major undergraduates in a Chinese university and found that high writing
self-efficacy can enhance writing motivation, thereby reducing learners’ academic pressure and negative
emotions.

In the context of the step-by-step integration of artificial intelligence into language learning and writing,
some scholars have begun to explore the impact of Al on writing self-efficacy. Many studies have found that

B3 conducted a

Al-assisted writing can effectively improve writing self-efficacy “*>*. For example, Pellas
study on 64 Greek college students and found that with the help of generative artificial intelligence, students’
writing self-efficacy has been significantly improved. Similarly, Liang et al. " pointed out in their study that
learners’ writing self-efficacy can be effectively enhanced through Al functions such as grammar checking,

[. B8 mentioned in

writing style modification, and providing personalized feedback. However, Zhang ef a
the study that not all learners can improve their writing self-efficacy with the help of artificial intelligence.
For learners with high language proficiency, the use of Al was found not to be related to the improvement
of writing self-efficacy. As revealed by Lin and Wang ", high writing self-efficacy inhibits learners’
dependence on generative artificial intelligence, which indicates that generative artificial intelligence does
not necessarily improve the writing self-efficacy of learners with strong language and logical structure ability.
Similarly, Zhang and Xu ¥, in a study of 348 Chinese college students, found that although AI improved

students’ writing self-efficacy, it also deepened their dependence on Al. Once they lost Al support, it could
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lead to a significant decline in learning efficiency and confidence in completing tasks. Therefore, it is not

clear whether Al can actually promote learners’ learning efficiency and confidence in writing activities.

2.2. Argumentative writing

Argumentative writing is a complex task for second language learners, as learners rely on a coherent logical
context and convincing evidence to provide a solid argument ">*". They need to articulate their claims,
arguments, rebuttals, counterarguments, and conclusions in turn, as well as to use rhetorical strategies and
specific expressive routines to construct claims and arguments *"**!. It is precisely because of the complexity
of argumentative writing that learners often encounter many challenges, such as the lack of background
knowledge to support the argument, and the inability to collect enough information and conduct in-depth
argumentation in a limited time “**,

As generative Al, such as ChatGPT, is increasingly used as a language learning tool in argumentative
writing, a growing number of scholars have investigated its impact on argumentative writing. On the one
hand, some researchers have observed that the use of generative Al can help learners develop their logic.
For instance, Guo and Lee ' found in their empirical study that using generative Al can enhance learners’

logical learning. Similarly, Zhang et al. !

pointed out, in a study of 15 Chinese EFL learners, that generative
Al has the potential to correct learners’ logical fallacies and help them organize their writing logic. On the
other hand, existing research has shown that the use of generative Al in argumentative learning and writing
also affects learners’ critical thinking. Minh " and Hikmah & Walida ** both noted that generative Al

1. " also found in their

plays a significant role in improving learners’ critical thinking skills. Emran et a
study that learners achieved higher scores in critical thinking after using generative Al to assist their writing.
Furthermore, an experiment by Guo et al. ®™ supported the finding that using generative Al can help learners
improve their argumentation skills during classroom debates and argumentative writing tasks.

In addition, research work has shown that the use of generative artificial intelligence in argumentative
learning and writing can also have an effect on learners’ critical thinking. Minh " and Hikmah and Walida
% have pointed out that generative artificial intelligence plays an important role in improving learners’
critical thinking ability. Emran et al. " also found in the study that learners obtained higher scores in critical
thinking after using generative artificial intelligence to assist writing. In addition, an experiment conducted
by Guo et al. ®” also supported the finding that the use of generative artificial intelligence can help learners
improve their argumentation ability in classroom debate and argumentative writing tasks.

Although these studies generally tend to support that generative artificial intelligence can help learners
and show better critical thinking and logic in argumentative writing, there are still some studies that believe
that the impact of generative artificial intelligence on argumentative writing is not so clear. For example,
Liang and Wu " found in a study of 58 students at a university in Macao that the use of Al did not bring

1. " also mentioned

about a particularly significant change in learners’ critical thinking. Similarly, Zhang ef a
that most of the previous studies in this field mainly relied on semi-structured interviews and questionnaires
to collect students’ and teachers’ opinions, which made the research results more subjective and uncertain,
and lacked sufficient evidence to prove that Al really improved learners’ writing skills and critical thinking

ability.
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3. Research question

Based on the literature review above, current research on ChatGPT-assisted writing has primarily focused
on its effects on learners’ writing performance, with relatively little exploration of its role in writing self-
efficacy.

In addition, the existing research has not been able to distinguish the learners’ writing level or writing
genre well. Therefore, this study intends to use a three-week controlled experiment to specifically look at
the impact of ChatGPT feedback on the performance of argumentative writing and writing self-efficacy of
college students with different English levels. There are several questions to be explored:

(1) Compared with teacher feedback, will ChatGPT feedback have a more significant effect on the
performance of argumentative writing of college students at different English levels (including high and
low levels)?

(2) Compared with teacher feedback, can ChatGPT feedback produce a more significant promotion effect
on the writing self-efficacy of college students with different English levels (high and low)?

(3) Which is more effective to improve learners’ writing self-efficacy and writing performance, teacher
feedback or ChatGPT feedback?

4. Methods

4.1. Participants

This study recruited 45 Chinese college students to participate in the experiment through online registration.
Throughout the process, the study fully respected the rights of each participant. All participants had a clear
understanding of the purpose and specific process of this study before the start of the experiment, and also
clearly knew that they could choose to withdraw from the study at any time without any impact.

All 45 students who participated in the experiment were from English-related majors, including 37
females and 8 males. Before the experiment began, each participant signed an informed consent form and
was told that all the tests needed to be completed, and that no search tools were allowed and no cheating was
allowed during the test. Moreover, after confirming their participation in the experiment, participants were
also asked to fill out a questionnaire to collect basic information, including gender, the frequency of ChatGPT
use (such as several times a week or every day), and the frequency of English writing (once a week, twice a

week, or more).

4.2. Instruments
4.2.1. Vocabulary test
Learners’ vocabulary level is widely regarded as the foundation of English writing and reflects learners’
writing development **. Nation ** has pointed out that learners’ writing proficiency can be assessed by
measuring their vocabulary level. In addition, a large number of studies have also shown that vocabulary
proficiency tests can measure and judge learners’ writing performance to a certain extent >, Based on this,
this study will use vocabulary tests to evaluate the writing proficiency of all participants, and then divide
them into a high-level group and a low-level group according to the results of vocabulary tests.

Before the experiment, all participants completed an online vocabulary test which took about 20 to
30 minutes (https://www.lextutor.ca/tests/levels/productive/). This test is a very reliable and effective tool
to assess learners’ vocabulary growth and English proficiency, and it helps to divide learners into different
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levels of 2k, 3k, and 5k "”. In addition, the test is particularly suitable for measuring the English proficiency

of foreign language learners "

, S0 it is very suitable for the participants of this study, that is, Chinese foreign
language learners.

The test content is the 2k-word and 3k-word level selected from the Vocabulary Test Version A. After
completing the vocabulary test, the students were assigned to the corresponding groups according to their
scores: 22 in the high-level group and 23 in the low-level group. After data screening, it was found that all
participants’ scores actually fell within the range of 2k to 3k levels, so no participants needed to enter the 5k

vocabulary level test.

4.2.2. Self-efficacy scale

This study used a writing self-efficacy questionnaire to measure participants’ writing self-efficacy. This
questionnaire has a total of 20 items, which is adapted from the Questionnaire of English Writing Self-
Efficacy by Sun and Wang /. The questionnaire divides writing self-efficacy into five core dimensions.
They are: idea generation (e.g., “I can think of many ideas for writing”), organization (e.g., “I can organize
sentences into paragraphs to express opinions”), language mechanics (e.g., “I can spell all words correctly in
writing”), grammar and syntax (e.g., “I can use verb tenses correctly in English writing”). There is also self-
regulation (e.g., “I can concentrate on writing for at least an hour”). The scoring method uses a 7-point Likert
scale, and the score ranges from 1 point (representing “I can’t do it at all””) to 7 points (representing “I can do
it at all””). In this study, the Cronbach’s a coefficient of the scale reached 0.916, which indicates that it has a

fairly good internal consistency reliability.

4.3. Procedure

The whole experiment lasted for three weeks, including three writing tasks, using a cyclic design of “writing-
feedback-revision.” The specific process is shown in Figure 1 below:

Writing Task (Students
completed an argumentative
essay of approximately 250

words following IELTS writing

requirements)
Revision (After receiving Feedback (According to the
feedback, students made previous grouping, participants
revisions based on the feedback received feedback from
content and prepared for the ChatGPT and the teacher,
next writing test.) respectively.)

Figure 1. Writing-feedback-revision process
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4.3.1. Grouping

Before the experiment, 45 participants were divided into a high-level group (n = 22) and a low-level group
(n = 23) according to their vocabulary test scores. Then, within each group, 50% of the participants were
randomly assigned to the teacher feedback group, and the remaining 50 % were assigned to the ChatGPT
feedback group. In this way, the study formed four groups: ChatGPT feedback + high-level group (n = 12),
ChatGPT feedback + low-level group (n = 12), teacher feedback + high-level group (» = 10), and teacher
feedback + low-level group (n = 11).

4.3.2. Three-round writing task

All participants took a 45-minute online writing test at the same time every week. The writing tasks and
requirements were selected from Task 2 (argumentative writing) in the IELTS writing question bank. In order
to ensure fairness and the validity of the experimental data, all participants were given the same writing task.
In the process of answering questions, they were asked to record the whole computer screen and their hand
position with additional equipment (mobile phone or computer), which was convenient for researchers to
monitor the test process.

As soon as the writing task is completed, the compositions of the participants in the teacher feedback
group will be randomly sent to two teachers for independent scoring. The scoring criteria are based on the
framework of Jacobs . The total score is set at 100 points, which is divided into five dimensions: Content
30 points, Organization 20 points, Vocabulary 20 points, Language Use 25 points, and Mechanics 5 points.
If the scores of the two teachers are too different, then ask a third teacher to evaluate the composition, and
finally determine a final score after discussion. In addition to scoring, teachers will also give suggestions on
the five aspects of content, organization, vocabulary, language use, and mechanics. In order to ensure that
the score of each composition is consistent, the intra-class correlation coefficient (ICC) is calculated after
every 10 compositions are evaluated. Once the ICC value is found to fall below 0.8, the scoring team has to
recalibrate the scoring criteria before scoring.

While the teacher writes feedback to the participants, the researcher uses the same ChatGPT account
(using the GPT-4 model) to provide revision suggestions for the participants’ compositions in the ChatGPT
feedback group. The prompts input into ChatGPT are standardized as follows: “As a writing teacher, please
provide detailed feedback on this thesis. Focus on Content, Organization, Vocabulary, Language Use, and
Mechanics. Please provide detailed suggestions on each aspect in a friendly tone.” In other words, ChatGPT
and teachers actually provide students with revision suggestions and feedback in the same dimension. After
receiving feedback from ChatGPT or teachers, participants will revise their compositions according to the
feedback, and consciously apply the points learned in the previous round of feedback when completing the
follow-up writing tasks.

5. Data analysis

All the quantitative data were analyzed using SPSS 27.0 software. The Cronbach’s a coefficient was
calculated to evaluate the internal consistency reliability of the writing self-efficacy scale. In addition,
descriptive statistics, including mean (M) and standard deviation (SD), were also calculated to describe the
characteristics of the distribution of the four groups of participants on each variable.

As the Kolmogorov-Smirnov normality test indicated that writing improvement scores, pre-test self-
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efficacy scores, post-test self-efficacy scores, and self-efficacy improvement scores did not follow a normal
distribution (P < 0.05), non-parametric tests were primarily employed for subsequent analyses. Specifically,
the Kruskal-Wallis H test was used to compare the differences among the four groups in writing improvement
scores and self-efficacy improvement scores. To further examine within-group effects, the Wilcoxon signed-
rank test was used to assess changes in each group before and after the experiment. For the writing pre-test
and post-test data, which followed a normal distribution, independent samples #-tests and paired samples z-tests
were conducted as supplementary analyses.

In the analysis, writing proficiency (high-level/low-level) and feedback type (ChatGPT feedback/teacher
feedback) were included as two independent variables to examine their main effects and interaction effects
on the dependent variables. Additionally, the relative performance of the four groups in writing improvement
and self-efficacy enhancement was visually presented by comparing the mean ranks of the improvement
scores. The significance level a for all statistical tests was set at 0.05.

5.1. Normality test

Before conducting the formal analyses, this study first performed normality tests on each dependent variable.
The Kolmogorov-Smirnov (K-S) test was used to examine whether writing pre-test (writingl), writing post-
test (writing3), writing improvement score (write_gain), self-efficacy pre-test (pre_mean), self-efficacy post-
test (post_mean), and self-efficacy improvement score (gain_mean) followed a normal distribution. The test
results are presented in Figure 2.

Variable Sample  Mean Standard K-S P Normality
Size (N) (M) Deviation Statistic (Yes/No)
(SD)

writing1 45 74.49 8.193 0.130 0.053 Yes
writing3 45 77.73 8.389 0.090 0.200 Yes
write_gain 45 3.24 7.598 0.149 0.013 No

pre mean 45 5.22 0.791 0.138 0.032 No

post mean 45 5.54 0.769 0.133 0.045 No
gain_mean 45 0.32 0.835 0.132 0.047 No

Figure 2. Kolmogorov-Smirnov (K-S) test results

As shown in Figure 2, the K-S test significance values for the writing pre-test (P = 0.053) and writing post-
test (P = 0.200) were both greater than 0.05, indicating that they met the assumption of normal distribution.
Therefore, a parametric test should be used for these two variables. In contrast, the writing progress score (P =
0.013), self-efficacy pre-test (P = 0.032), self-efficacy post-test (P = 0.045), and self-efficacy progress score (P =
0.047) all had significance values less than 0.05, which indicates that these variables do not meet the assumption of

normal distribution, so they have to be tested by a non-parametric test.
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5.2. Descriptive statistics

As shown in Figure 3, the descriptive statistics (in the form of M &+ SD) of the four groups of participants in
writing performance and self-efficacy are clearly listed.

Writing Improvement Self-efficacy Improvement

Group n_ Writing Pre-test Writing Post-test Score Self-efficacy Pre-test Self-efficacy Post-test Score
ChatGPT

Feedback +

High-level 12 78.50+7.14 80.92+7.25 24249.74 556+0.70 564+0.93 0.08+0.59
ChatGPT

Feedback +

Low-level 12 68.83£10.59 7267£14.92 3.8319.712 514£0.64 5.56+0.64 0.4210.72
Teacher

Feedback +

High-level 10 78.50£5.38 81.5016.64 3.00£849 5424035 5.72+0.55 0.30£0.67
Teacher

Feedback +

Low-level 11 68.18+8.49 71551287 3.36+14.14 4754111 524+0.88 0.49+1.27

Figure 3. Descriptive statistics (in the form of M + SD) in writing performance and self-efficacy

According to the results of descriptive statistics, participants in the four groups have improved their
writing performance and self-efficacy. Among these groups, the teacher feedback + low-level group has the
greatest gain in self-efficacy (M = 0.49), while the ChatGPT feedback + low-level group has the greatest gain
in writing performance (M = 3.8).

5.3. Pre-test equivalence test

The pre-test equivalence test is a key link to verify whether the random grouping is effective. This study
is a pre-test equivalence test from two dimensions: one dimension is to see whether grouping according to
writing level (that is, high level and low level) is effective; the other dimension is to test the randomness of
grouping according to the type of feedback (that is, ChatGPT feedback and teacher feedback). For these two
dimensions, the researchers tested the writing pre-test (writingl) and the self-efficacy pre-test (pre_mean).
Since the writing pre-test followed a normal distribution, an independent samples z-test was used. As the
self-efficacy pre-test did not follow a normal distribution, the Mann-Whitney U test was employed. The test
results are presented in Figure 4.
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Standard Test

Dimension Variable Test Method Group il Mean (M)  Deviation (SD) Mean Rank  Statistic P Result
Grouping by
Writing Independent Samples Significant difference
Proficiency writing] t-Test High-level 2 78.5 6.29 — 1=3.88 <0.001 (p<0.05)
Low-level 23 68.5 9.55 —
Significant difference
pre_mean Mann-Whitney U High-level n —_ — 21.75 U=148.50 0018 (p<0.03)
Low-level 23 — — 18.46
Grouping by Independent Samples No significant
Feedback Type writingl t-Test ChatGPT feedback 24 73.67 10.25 — =0.33 0.74  difference (p > 0.05)
teacher feedback 21 7333 8.95 —
No significant
pre_mean Mann-Whitney U ChatGPT feedback 24 — — 25.08 U=202.00 0255  difference (p>0.05)
teacher feedback 21 — — 20.62

Figure 4. Mann-Whitney U test results

Regarding the effectiveness of grouping by writing proficiency, the independent samples t-test results
showed a significant difference in writing pre-test scores between the high-level group (M = 78.50, SD = 6.29)
and the low-level group (M = 68.50, SD = 9.55), #43) = 3.88, P <0.001. The results of the Mann-Whitney U
test showed that the scores of the high-level group in the pre-test of self-efficacy (average rank = 27.75) were
significantly higher than those of the low-level group (average rank = 18.46), with the statistic U = 148.50,
P =0.018. This shows that it is effective to divide students into high-level and low-level groups according
to their writing level, and the high-level group does have a stronger sense of writing self-efficacy, which is
consistent with the direction expected before the study.

As for whether the grouping according to the type of feedback is completely random, the results of the
independent-samples ¢-test show that there is no significant difference between the Al feedback group (M =
73.67, SD = 10.25) and the teacher feedback group (M = 73.33, SD = 8.95) in the pre-test scores of writing,
#(43) = 0.33, P = 0.740. At the same time, the results of the Mann-Whitney U test also showed that there
was no significant difference between the Al feedback group (mean rank = 25.08) and the teacher feedback
group (mean rank = 20.62) in the pre-test scores of self-efficacy, U = 202.00, P = 0.255. This shows that the
participants are indeed randomly assigned to two different feedback conditions, and the experiment has good

internal validity.

5.4. Comparison of differences among the four groups
This study employed the Kruskal-Wallis H test to compare the differences among the four groups in writing

improvement scores and self-efficacy improvement scores.

5.4.1. Differences in writing improvement scores

The mean ranks of writing improvement scores for the four groups are shown in Figure S.
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Group n Mean Rank
ChatGPT Feedback

+ High-level 12 24.75
ChatGPT Feedback
+ Low-level 12 13.63

Teacher Feedback +
High-level 10 27.95

Teacher Feedback +
Low-level 11 26.82

Figure 5. Mean ranks of writing improvement scores

The Kruskal-Wallis test results for writing improvement scores are shown in Figure 6.

Test Statistic Value

Kruskal-Wallis H 8.72
Degrees of Freedom 3
Asymptotic Significanc 0.033

Figure 6. Kruskal-Wallis test results for writing improvement scores

The Kruskal-Wallis H test showed a significant difference among the four groups in writing
improvement scores (H = 8.720, P = 0.033). In terms of mean ranks, the Teacher Feedback + High-level
group had the highest mean rank (27.95), while the ChatGPT Feedback + Low-level group had the lowest
mean rank (13.63). Overall, the teacher feedback groups (High-level: 27.95; Low-level: 26.82) outperformed
the ChatGPT feedback groups (High-level: 24.75; Low-level: 13.63), and low-level students showed the
smallest writing improvement under the ChatGPT feedback condition.

5.4.2. Differences in self-efficacy improvement scores
The mean ranks of self-efficacy improvement scores for the four groups are shown in Figure 7.
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Group n Mean Rank

ChatGPT Feedback

+ High-level 12 19.13
ChatGPT Feedback

+ Low-level 12 25.75

Teacher Feedback +
High-level 10 24.1

Teacher Feedback +
Low-level 11 23.23

Figure 7. Mean ranks of self-efficacy improvement scores

The Kruskal-Wallis test results for self-efficacy improvement scores are shown in Figure 8.

Test Statistic Value

Kruskal-Wallis H 1.647
Degrees of Freedom 3
Asymptotic Significanc 0.649

Figure 8. Kruskal-Wallis test results for self-efficacy improvement scores

The Kruskal-Wallis H test results showed that there was no significant difference among the four groups

in self-efficacy improvement scores (H = 1.647, P = 0.649). Although the Al Feedback + Low-level group
had the highest mean rank (25.75), the difference did not reach statistical significance.

5.5. Pre-test and post-test comparison among the four groups

In this study, paired-sample #-tests were used for writing scores, which followed a normal distribution,

while Wilcoxon signed-rank tests were used for self-efficacy scores, which did not follow a normal

distribution, to examine the pre-test and post-test differences within each of the four groups.

The pre-test and post-test comparison for the ChatGPT Feedback + High-level group is shown in Figure 9.

Variable Test Method ~ Pre-test (M£SD) Post-test (M£SD)  Test Statistic  Significance  Conclusion

Writing Score  Paired t-test 78.50+7.14 80.92+7.25 =0.92 0.375 Not significant

Self-efficacy ~ Wilcoxon 5.56=0.70 5.64+0.93 Z=-047 0.638 Not significant

Figure 9. Pre-test and post-test comparison for the ChatGPT Feedback + High-level group
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The pre-test and post-test comparison for the ChatGPT Feedback + Low-level group is shown in Figure 10.

Variable Test Method  Pre-test (M=SD) Post-test (M+SD) Test Statistic  Significance  Conclusion

Writing Score  Paired t-test 68.83+10.59 72.67+£14.92 t=1.14 0.278 Not significant

Self-efficacy Wilcoxon 5.14+0.64 5.56+0.64 7=-2.08 0.037 significant

Figure 10. Pre-test and post-test comparison for the ChatGPT Feedback + Low-level group

The pre-test and post-test comparison for the Teacher Feedback + High-level group is shown in Figure 11.

Variable Test Method Pre-test (M+SD) Post-test (M£SD) Test Statistic  Significance  Conclusion

Writing Score  Paired t-test 78.50+5.38 81.50=6.64 t=1.79 0.104 Not significant

Self-efficacy Wilcoxon 5.42+0.35 5.72+0.55 7=-1.36 0.173 Not significant

Figure 11. Pre-test and post-test comparison for the Teacher Feedback + High-level group

The pre-test and post-test comparison for the Teacher Feedback + Low-level group is shown in Figure 12.

Variable Test Method  Pre-test (M+SD) Post-test (M£SD) Test Statistic  Significance Conclusion
Writing Score  Paired t-test 68.18+8.49 71.55+12.87 =1.07 0.307 Not significant
Self-efficacy Wilcoxon 4.75+1.11 5.24+0.88 7=-1.78 0.075 Marginally significant

Figure 12. Pre-test and post-test comparison for the Teacher Feedback + Low-level group

Therefore, the ChatGPT Feedback + High-level group showed no significant improvement in either

writing scores (¢ = 0.92, P = 0.375) or self-efficacy (Z =-0.47, P = 0.638). On the contrary, the writing self-
efficacy of the low-level ChatGPT feedback group was significantly improved (Z = -2.08, P = 0.037), and
the scores of 10 subjects increased, and only 2 subjects decreased. However, there was no significant change

in the writing scores of this group (¢ = 1.14, P = 0.278). The writing scores of 9 subjects decreased, and only

3 subjects increased.

There was no significant improvement in writing scores (¢ = 1.79, P = 0.104) and writing self-efficacy

(Z=-1.36, P =0.173) in the high-level group, and only the improvement in writing scores was close to the

marginal significant level. The edge of writing self-efficacy in the group with a low level of teacher feedback

was significantly improved (Z = -1.78, P = 0.075), and the scores of 8 subjects increased, and the scores of

3 subjects decreased. However, there was no significant change in writing scores (¢ = 1.07, P = 0.307), 7

111 Volume 10, Issue 7



subjects’ scores increased, and 3 subjects’ scores decreased.

6. Discussion

This study aimed to investigate the effects of using ChatGPT in writing on college students’ English writing
self-efficacy and writing performance. Through a three-week writing test, the study examined changes in
writing self-efficacy and writing performance among high- and low-writing proficiency college students
under two conditions: ChatGPT feedback and teacher feedback. The following discussion will address the
research questions and discuss the main findings, drawing on existing literature.

First, based on the experimental results, this study found that the use of ChatGPT provided very limited
assistance to students in argumentative writing. The Kruskal-Wallis H test results showed a significant
difference among the four groups in writing improvement scores (H = 8.720, P = 0.033). From the average
rank, the teacher feedback + high level group is 27.95, the teacher feedback + low level group is 26.82, the
ChatGPT feedback + high level group is 24.75, and the ChatGPT feedback + low level group is only 13.63.
In other words, the teacher feedback group had an average rank of 27.39, while the ChatGPT feedback group
had an average rank of 19.19. This result shows that the writing improvement in the teacher feedback group
is significantly greater than that in the ChatGPT feedback group. This difference is particularly prominent in
the group of low-level learners: the group with a low level of ChatGPT feedback has the lowest average rank
of writing improvement among the four groups, while the group with a low level of teacher feedback has
the second highest average rank of 26.82. The above results show that it is difficult for low-level learners to
effectively improve their writing ability by only relying on ChatGPT feedback. This conclusion is consistent
with the conclusion of Basi¢ et al., who also found that using ChatGPT to assist students in writing does not
improve the quality of students’ texts. The potential reason for this phenomenon is that the current feedback
output of ChatGPT focuses on grammar error correction and complete paragraph generation, which occupies
the space for learners’ independent thinking and reflection, thus hindering their acquisition of writing skills
and cultivation of critical thinking '\

In addition, although ChatGPT can provide personalized feedback, it is difficult to provide highly
targeted modification suggestions combined with learners’ unique writing style, and it is easy to make
learners lose their own writing characteristics and authentic expression experience . As a result, ChatGPT
is often difficult for learners to understand and assimilate: tweaks that don’t fit their own writing style, and
reference passages that are too complete can cost them a lot of extra time. More importantly, ChatGPT’s
feedback rarely touches on deeper issues, such as the root causes of errors or paths to critical thinking. Only
relying on grammar error correction and model essay reference cannot provide comprehensive and systematic
writing guidance for low-level learners.

Secondly, the data of this study showed that the writing self-efficacy of high-level learners was not
improved after using ChatGPT. The writing self-efficacy of low-level learners increased significantly (Z =
-2.08, P = 0.037), but their writing scores did not change significantly (¢ = 1.14, P = 0.278). This indicated
that the improvement of self-efficacy of low-level learners was not synchronized with the progress of writing
ability. As mentioned above, it is difficult for low-level learners to digest and master the modification
suggestions and model texts given by ChatGPT. However, at the same time, the grammar correction and
personalized feedback provided by ChatGPT will make low-level learners develop the psychology of relying
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on the tool to complete writing tasks "*****). Kim ez al. * also confirmed that Al can improve learners’
writing confidence. However, for high-level learners with sufficient writing experience and language reserve,
they are more likely to think that the content generated by ChatGPT is insufficient in depth, so it cannot
improve their writing self-efficacy by using this tool *°..

Finally, teacher feedback has a positive effect on the self-efficacy and writing performance of high-
level and low-level learners, while ChatGPT only raises the self-efficacy of low-level learners. High-level
learners have basically mastered language skills, and most of their writing skills, so their focus may be more
on critical thinking and creative expression. Teachers have the ability to provide more enlightening guidance
and feedback according to different learners’ needs, which ChatGPT cannot do. For low-level students,
although ChatGPT can give some “gentle” feedback and encouragement according to the instructions, it still
cannot provide emotional support, and it is difficult to give strategies that can promote students’ long-term
development. Moreover, in the face of a large number of error prompts generated by ChatGPT, although
low-level learners can realize that there are many errors in their compositions, they cannot figure out which
problems should be corrected first.

Therefore, the results of this study have some implications for writing teaching: ChatGPT cannot fully
assume the role of a teacher. Using ChatGPT to assist writing alone cannot effectively improve learners’ self-
efficacy or writing performance. Especially for low-level learners, relying solely on ChatGPT may not be
conducive to the development of their writing ability. Based on this, in the process of writing teaching and
learning, ChatGPT can be used as an auxiliary tool to help learners correct errors and improve expression,
especially to help low-level learners build the confidence needed to complete writing tasks step by step. In
addition, it is necessary for writing teaching to adopt different strategies according to the level of students.
This study shows that high-level learners’ demand for ChatGPT is actually relatively weak. On the contrary,
they need more guidance from teachers to improve their critical thinking and creative writing ability.
Therefore, high-level learners need more support and guidance from teachers. At the same time, low-
level learners can use teacher feedback to improve their writing skills. On the other hand, they can also use
artificial intelligence to complete writing tasks alone, accumulate writing experience, and gradually establish
confidence.

7. Conclusion

This study adopts a three-week experiment, including three rounds of “writing-feedback-modification”
cycles, to compare the effects of ChatGPT feedback and teacher feedback on argumentative writing
performance and writing self-efficacy of 45 Chinese English majors (divided into high-level and low-level
groups). Based on the research results, ChatGPT has a limited effect on improving argumentative writing
performance, and the writing progress of the teacher feedback group is significantly greater than that of the
ChatGPT feedback group. Low-level learners made the least progress in writing under ChatGPT feedback,
but made significant progress under teacher feedback. This shows that for learners with low writing
proficiency, relying on ChatGPT may not be conducive to the development of their writing ability. Secondly,
ChatGPT improves low-level learners’ writing self-efficacy, but does not improve their writing performance
at the same time. This enhancement of confidence has not been translated into the actual progress of writing
ability. Thirdly, teacher feedback has a sustained and stable positive effect on both writing performance
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and self-efficacy. Teachers can provide more insightful feedback based on learners’ individual differences,
while giving emotional support and suggestions for long-term development. In contrast, although ChatGPT
can generate “gentle” encouragement according to instructions, it cannot understand learners’ emotions and
difficulties, nor can it help low-level learners to identify which problems need to be corrected first among the
many error prompts.

Although some important findings have been made in this study, the following limitations still need
to be acknowledged and deserve further exploration in future studies. First, the sample size of this study is
45 people in total, which meets the basic requirements of statistical analysis, but the small sample size may
reduce the accuracy of the research conclusion. Secondly, the three-week intervention period was short, and
it was difficult to fully reveal the long-term effect of ChatGPT on learners’ writing ability and writing self-
efficacy. Follow-up studies could extend the duration of the intervention (e.g., a full semester) and conduct
follow-up tests after the intervention to further explore the lasting effects of ChatGPT feedback. Third, this
study only uses quantitative research methods. Although this method can output objective statistical data, it
is difficult to deeply explore the subjective feelings and internal cognitive processes of learners in the face of
two types of feedback. In the future, a mixed research design can be used to carry out relevant discussions by

combining qualitative methods such as semi-structured interviews and open-ended questionnaires.
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