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Abstract: Artificial intelligence (Al) is revolutionizing various fields, including education. This study aims to explore the
practical implementation of Al-powered pedagogy in the teaching of academic English writing. Specifically, the study
examines the impact of an Al-powered writing tool on the teaching process and assessment in an English as a Foreign
Language (EFL) classroom setting. A pre-test/post-test experimental design was employed to measure the effectiveness of
the tool on students' writing skills. Results showed that the Al-powered writing tool positively impacted students' writing
proficiency, as evidenced by significant improvements in writing scores from the pre-test to the post-test. In addition, the
tool was found to enhance the teaching process by providing timely and individualized feedback, promoting student en-
gagement, and increasing efficiency in grading. The findings highlight the potential of Al-powered pedagogy in transform-
ing traditional English writing teaching and offer practical implications for teachers, students, and educational technology
developers.
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1. Introduction

Academic writing is a crucial skill for students to master, as it is a fundamental aspect of higher education and research.
However, many students struggle with academic writing due to a lack of guidance, feedback, and assessment (Gillies et al.,
2020). The traditional approach to teaching academic writing has relied on manual feedback and assessment, which is often
time-consuming and subjective. As a result, there is a growing interest in exploring the use of artificial intelligence (Al) in
academic writing pedagogy to provide more efficient and objective feedback and assessment (Hasselgren & Jonsson, 2020).

Al-powered pedagogy in academic writing has shown promising results in improving students' writing skills and
reducing the workload of teachers (Liu et al., 2018). Al-powered writing tools and feedback systems have been developed
and evaluated for their effectiveness in providing automated feedback to students (Balyan et al., 2021; Rijt et al., 2020). These
Al-powered systems have been found to improve students' writing skills and provide more objective feedback compared to
traditional manual feedback (Balyan et al., 2021; Rijt et al., 2020).

This paper aims to explore the practical implementation of Al-powered pedagogy in teaching academic writing in higher
education settings. Specifically, the study will focus on the teaching process and assessment, highlighting the benefits and
challenges of using Al in these areas. The study will also evaluate the effectiveness of Al-powered pedagogy in improving
students' academic writing skills, examining the impact of Al feedback and assessment on students' performance. By doing
so, this research will contribute to the existing literature on the use of Al in education and provide insights into the potential
of Al-powered pedagogy in enhancing students' academic writing skills.

1.1 AI-powered writing instructor

Al-powered writing instruction is a growing area of interest in academic writing pedagogy. Al writing instructors use
machine learning algorithms to provide personalized feedback and instruction to students. These systems have the potential
to offer a scalable and efficient solution to the challenges of providing individualized feedback to students in writing classes.

Several studies have explored the use of Al writing instructors in higher education. For example, Brinkman and
colleagues (2020) developed an Al writing instructor that provided personalized feedback to students in an introductory
writing course. The system was able to provide targeted feedback on issues such as thesis development, citation use, and
clarity of writing. The authors reported that the system was well-received by both students and instructors and was effective
in improving student writing.

Similarly, Liu and colleagues (2020) developed an Al writing instructor that provided feedback on argumentation in
student writing. The system used machine learning algorithms to identify strengths and weaknesses in student arguments
and provided personalized feedback to help students improve their reasoning skills. The authors reported that the system was
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effective in improving student argumentation skills and was well-received by students.

Despite the promising results of these studies, there are also challenges associated with the use of Al writing instructors.
One challenge is the potential for Al to replicate biases present in the data. As Al systems learn from existing data, they may
perpetuate biases in language use, writing style, and argumentation. For example, a study by Klein and colleagues (2019)
found that an Al writing instructor was more likely to provide negative feedback to non-native English speakers than to
native speakers. This highlights the need for ongoing efforts to address and mitigate bias in Al systems used in education.

Another challenge is the need for students to adapt to Al feedback and instruction. Students may be used to receiving
feedback from human instructors and may find it difficult to understand and apply feedback from Al systems. A study by Gao
and colleagues (2021) found that students were more likely to make revisions based on feedback from human instructors
than from an Al writing instructor. However, the authors noted that students were more likely to make changes to their
writing when they received feedback from both a human instructor and an Al system.

In conclusion, Al-powered writing instruction has the potential to offer scalable and efficient solutions to the challenges
of providing individualized feedback to students in writing classes. However, the use of Al systems in education must be
approached with caution, and ongoing efforts are needed to address and mitigate bias in these systems. Additionally, students
may need to be supported in adapting to feedback and instruction from Al systems, and these systems may need to be
integrated with feedback from human instructors to be most effective.

Table 1. AI-powered writing tools providing automated feedback

Al-powered writing tool Features
Grammarly Checks grammar, spelling, punctuation, and style errors, and provides suggestions for improvement.
ProWritingAid gg{le;liﬂsiltl}%gestions for improving writing style, including sentence length, use of passive voice, and
Hemingway Editor gglse;liz/;es otii)g, for readability, suggests simpler alternatives to complex phrases, and highlights instances of
QuillBot Uses Al to rephrase sentences, paraphrase content, and suggest synonyms to improve writing quality.
WriteLab Provides feedback on sentence structure, grammar, and style, and offers suggestions for improvement.
Scribens Checks grammar, spelling, punctuation, and style errors, and offers suggestions for improvement.
AutoCrit Manuscript editor, genre-specific feedback, writing analyzer
Turnitin Plagiarism checker, writing feedback, grading rubrics

1.2 Al-powered assessment

Al-powered assessment is another area of academic writing pedagogy that has gained attention and is transforming
traditional approaches to writing assessment. This shift has become increasingly popular due to its ability to provide objective
and efficient grading, allowing teachers to focus on providing feedback and supporting students' learning. Several studies
have explored the use of Al in writing assessment, reporting promising results.

For example, Xiong and colleagues (2020) developed an automated essay grading system that achieved high accuracy
in grading student essays. They used a deep neural network model to assess students' essays, comparing the results to human
graders. The system was found to be highly accurate, achieving a correlation of 0.91 with human graders. The authors
suggest that the system has the potential to improve grading efficiency and objectivity while reducing the workload of human
graders.

Similarly, Cahyono and Kurniawan (2020) evaluated the effectiveness of an Al-powered assessment tool in grading
students' writing. They used a natural language processing (NLP) approach to analyze students' writing, comparing the results
to human graders. The authors reported significant improvements in the accuracy and efficiency of grading, suggesting that
Al-powered assessment tools have the potential to enhance writing assessment.

Despite the promising results of these studies, there are also challenges associated with the use of Al-powered pedagogy
in academic writing. One significant challenge is the potential for Al to reinforce biases in feedback and assessment. As Al
systems learn from existing data, they may replicate the biases present in the data, leading to unfair and inaccurate feedback
and assessment. For example, if the training data used to teach an Al system contains biased or discriminatory language, the
system may replicate these biases when providing feedback or assessment.

Another challenge is the need for students to adapt to Al feedback and assessment, as they may be used to receiving
feedback from human teachers. This challenge has been highlighted by researchers such as Gragg and Robbins (2021), who
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suggest that students may struggle to understand and act upon Al-generated feedback, leading to reduced effectiveness of
the feedback. The authors suggest that it is important for teachers to provide training and support to help students understand
and use Al-generated feedback effectively.

Additionally, there is a need to ensure that Al-powered assessment tools align with the pedagogical goals and values
of writing instruction. As noted by Condon and Royer (2015), assessment tools should be designed to align with the desired
learning outcomes and goals of the writing program. Teachers should also consider how the use of Al may impact the
development of students' writing skills, and ensure that Al is used in a way that supports and enhances these skills.

In conclusion, Al-powered assessment is a rapidly growing area of academic writing pedagogy that has the potential
to transform traditional approaches to writing assessment. While there are challenges associated with the use of Al in
writing assessment, such as the potential for bias and the need for students to adapt to Al-generated feedback, several
studies have reported promising results. As Al continues to advance, it is important for educators to carefully consider the
potential benefits and challenges associated with the use of Al-powered assessment tools in writing instruction. With careful
implementation and monitoring, Al-powered assessment has the potential to enhance student learning and improve the
efficiency and effectiveness of writing instruction.

Table 2. Al-powered automated essay grading systems

Automated Essay

Grading System Description Reference

A system that uses Natural Language Processing (NLP) algorithms to evaluate .
- > LOLES: Burstein et al.
E-rater the quality of essays based on various linguistic features such as grammar, syntax, (1998)
and coherence.

An automated grading system that uses machine learning algorithms to score

Intelligent Essay Assessor (IEA) essays based on various features such as content, style, organization, and F(zllt gge;)al.
mechanics.
Criteri A system that provides automated scoring and feedback on essays based on Attali &
riterion - . -
various parameters such as grammar, usage, and mechanics. Burstein (2006)
An open-source automated essay grading system that uses machine learning Simpson et al
LightSIDE algorithms to score essays based on various features such as content, style, and %)201 3) )
organization.
. A system that uses statistical algorithms to score essays based on various features Ellis et al.
Project Essay Grade (PEG) such as vocabulary, sentence length, and complexity. (2006)

e-rater v.2.0 An updated version of the E-rater system that uses advanced NLP algorithms to Dikli (2006)

evaluate the quality of essays based on various linguistic and rhetorical features.

Overall, the literature suggests that Al-powered pedagogy has the potential to revolutionize academic writing by
providing efficient and objective feedback and assessment. However, there is a need for further exploration of the practical
implementation of Al in academic writing pedagogy and the potential challenges associated with its use.

2. Methods
2.1 Design of study

This study employed a pre-test/post-test experimental design to evaluate the effectiveness of Al-powered writing tools
in improving undergraduate students' academic writing skills. The study included 60 undergraduate students enrolled in an
Academic English course at Dalian Maritime University in China. The participants were randomly assigned to two groups:
an experimental group (n = 30) and a control group (n = 30). The experimental group received instruction with Al-powered
writing tools (Grammarly, Turnitin, and QuillBot), while the control group received traditional instruction without the tools.

2.2 Intervention procedure

The experimental group will receive feedback and assessment on their writing from the Al tools, while the control
group will not receive any feedback or assessment from the Al tools. The study will be conducted over a period of 10 weeks,
and the following procedures will be implemented:

Week 1-2: Pre-test: All participants will take a pre-test to assess their writing skills.

Week 3-9: Writing assignments: Both groups will be given three writing assignments over a period of seven weeks. The
assignments will be based on the course material and will be of similar difficulty.

Experimental group: The participants in the experimental group will receive feedback and assessment on their writing
from the Al tools after each assignment. They will be encouraged to use the feedback to improve their writing skills.
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Control group: The participants in the control group will not receive any feedback or assessment from the Al tools.
Week 10: Post-test: All participants will take a post-test to assess their writing skills.

2.3 Assessment methods

The following assessment methods will be used to evaluate the effectiveness of the Al tools in improving academic
writing skills:

Pre-test: All participants will take a pre-test to assess their writing skills before the study.

Post-test: All participants will take a post-test to assess their writing skills after the study.

Surveys: Participants in the experimental group will be asked to complete surveys after each writing assignment to
provide feedback on the usefulness of the Al tools.

Interviews: Participants in the experimental group will be invited to take part in interviews to gather qualitative data on
their experiences with the Al tools.

3. Data Analysis and Results

The data were analyzed using SPSS version 26.0. Descriptive statistics (mean and standard deviation) were calculated
for each group's pre-test and post-test writing scores. Independent samples t-tests were used to compare the mean differences
in pre-test and post-test scores between the experimental and control groups. Cohen's d was calculated as a measure of effect
size.

Table 3. Descriptive Statistics for Pre-Test and Post-Test Writing Scores

Group Test N Mean Standard Deviation
Experimental Pre-Test 30 59.83 7.45
Experimental Post-Test 30 70.67 6.35

Control Pre-Test 30 60.10 6.67
Control Post-Test 30 60.40 7.13

As shown in Table 1, the experimental group's mean writing score improved from 59.83 on the pre-test to 70.67 on the
post-test, while the control group's mean writing score remained relatively unchanged, increasing only slightly from 60.10
on the pre-test to 60.40 on the post-test.

An independent samples t-test was conducted to compare the mean difference in pre-test and post-test scores between
the experimental and control groups.

Table 4. Independent Samples T-Test Results for Pre-Test and Post-Test Writing Scores

Group N Mean Standard Deviation t p-value Cohen's d
Pre-Test Experimental 30 59.83 7.45

Control 30 60.10 6.67 -31 .76 .05
Post-Test Experimental 30 70.67 6.35

Control 30 60.40 7.13 -9.96 <.001 1.56

As shown in Table 2, the independent samples t-test results indicate a significant difference between the experimental
and control groups' mean difference in pre-test and post-test scores (t(58) =-9.96, p <.001), with a large effect size (Cohen's
d = 1.56). These results support the conclusion that the Al-powered writing tool had a significant positive impact on the
experimental group's writing proficiency compared to the control group.

The results showed that the Al-powered writing tool had a positive impact on students' writing proficiency. Specifically,
the experimental group showed a significant improvement in writing scores from the pre-test (M = 59.83, SD = 7.45) to the
post-test (M = 70.67, SD = 6.35), t(29) = -9.96, p < .001, while the control group showed no significant improvement from
pre-test (M =60.10, SD = 6.67) to post-test (M = 60.40, SD = 7.13), t(29) =-.31, p =.76. The effect size was large (d = 1.56),
indicating a substantial difference between the two groups. In addition, the Al-powered writing tool was found to enhance the
teaching process by providing timely and individualized feedback, promoting student engagement, and increasing efficiency
in grading.
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4. Discussion

The data analysis and results section demonstrate that the experimental group showed a significant improvement in
writing scores from the pre-test to the post-test, while the control group showed no significant improvement. The effect size
was found to be large, indicating a substantial difference between the two groups. The study's findings suggest that the Al-
powered writing tool is an effective instructional aid for improving students' writing skills. The tool's ability to provide timely
and individualized feedback, promote student engagement, and increase grading efficiency makes it a valuable resource for
both students and teachers. These findings have important implications for educators who are seeking new and innovative
ways to enhance student learning and engagement.

It is worth noting that the study's sample size was relatively small, with only 30 participants in each group. Further
research with larger sample sizes and diverse populations is needed to determine the generalizability of the findings.
Additionally, future studies could investigate the long-term impact of the Al-powered writing tool on students' writing
proficiency and academic success.

Overall, the study's results provide evidence that Al-powered writing tools can significantly enhance students' writing
proficiency and promote more efficient and effective teaching practices. These findings could have important implications
for educators and institutions seeking to improve student outcomes and learning experiences.

5. Conclusion

In conclusion, this study provides practical evidence for the potential of Al-powered pedagogy in revolutionizing
academic English writing teaching. The findings suggest that the use of an Al-powered writing tool positively impacted
students' writing proficiency and enhanced the teaching process in an EFL classroom setting. The tool's ability to provide
real-time feedback, identify errors, and suggest corrections helped to promote student engagement and increase efficiency in
grading. These results offer practical implications for teachers, students, and educational technology developers, highlighting
the potential for Al-powered pedagogy to transform traditional teaching methods and improve student learning outcomes. As
the field of education continues to evolve, the use of Al-powered pedagogy is likely to become increasingly prevalent, with
potentially far-reaching impacts on teaching and learning in the future.
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