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Abstract

The increasing integration of Artificial Intelligence (Al) in language education has significantly
transformed feedback practices in ESL writing. This study examines the comparative effectiveness of
human and Al feedback in improving grammatical accuracy among higher secondary ESL learners in
Pakistan. Using a quantitative quasi-experimental pre-test—post-test design, 100 students were divided
into two groups: one receiving teacher feedback and the other receiving Al-based feedback through tools
such as ChatGPT and Grammarly. The study focused on three common grammatical problem areas:
articles, prepositions, and verb forms. Data were collected through writing tasks and analyzed by
comparing error frequencies before and after the intervention. The findings reveal that both feedback
types significantly contributed to improved grammatical accuracy. However, human feedback proved
more effective in enhancing learners’ comprehension and long-term application of grammatical rules,
while Al feedback facilitated immediate correction and increased opportunities for practice. The findings
have important implications for teachers, learners, and educational policy in technology-enhanced
learning environments.
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1. Introduction

The teaching and learning of English as a Second Language (ESL) have evolved
significantly in recent years, particularly with the integration of digital technologies
into educational practices (Akram et al., 2021, 2022). In multilingual contexts such as
Pakistan, English functions not only as an official language but also as a primary
medium of instruction in higher education (Ramzan et al., 2020, 2025). As a result,
proficiency in English—especially in writing—has become essential for students’
academic achievement and future professional success (Hyland & Hyland, 2006;
Lightbown & Spada, 2013). Despite extended exposure to formal instruction, many
ESL learners continue to struggle with grammatical accuracy in written communication,
which remains a critical component of effective writing (Ramzan et al., 2023a, 2023b).

Writing in a second language requires both the ability to communicate ideas and a
strong command of grammatical structures. Among higher secondary ESL learners,
errors in articles, prepositions, and verb forms are particularly frequent and persistent
(Chen & Ramzan, 2024; Ellis, 2006). These difficulties are often influenced by the
complexity of English grammar and interference from learners’ first language (L1),
which in the Pakistani context is commonly Urdu or a regional language such as Punjabi
or Sindhi (Lightbown & Spada, 2013). Although students at this level are expected to
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produce structured and grammatically accurate writing, their work often reflects
inconsistencies and gaps in grammatical knowledge.

Corrective feedback has long been recognized as a central component of second
language instruction, particularly in the development of writing skills. Teacher-
provided feedback plays a vital role in helping learners identify, understand, and correct
their errors. Human feedback is valued for its personalized, context-sensitive, and
explanatory nature, which supports deeper cognitive engagement and long-term
retention of grammatical structures (Bitchener & Ferris, 2012; Hyland & Hyland, 2006).
Through interaction and guided support, learners are encouraged to reflect on their
errors and gradually develop greater control over language use, aligning with
sociocultural perspectives on learning (Vygotsky, 1978).

However, the effectiveness of human feedback is often limited by practical constraints
within classroom settings. Large class sizes, heavy teaching workloads, and time
limitations can reduce the amount and quality of feedback that teachers are able to
provide (Hyland & Hyland, 2006). Consequently, learners may not receive timely or
sufficient guidance to overcome persistent grammatical difficulties, particularly in
contexts where individualized attention is challenging to maintain.

In response to these limitations, advancements in Artificial Intelligence (AI) have
introduced new opportunities for enhancing language learning and feedback practices
(Ma et al., 2024, 2026). Al-powered tools such as ChatGPT and Grammarly are
increasingly used by students to support their writing processes (Abdelrady et al., 2025,
2026). These tools are capable of identifying grammatical errors, suggesting corrections,
and providing immediate feedback, enabling learners to revise their work
independently and engage in repeated practice (Ranalli, 2018). The immediacy and
consistency of Al-generated feedback make it particularly valuable in contexts where
teacher feedback may be delayed or limited. Additionally, Al tools promote learner
autonomy by encouraging self-directed learning and continuous engagement with
writing tasks.

Despite these advantages, concerns remain regarding the depth and effectiveness of Al-
generated feedback. While Al tools are efficient in detecting and correcting surface-
level errors, they may lack the contextual awareness and detailed explanations
necessary for deeper grammatical understanding (Ranalli, 2018). As a result, learners
may correct their mistakes without fully comprehending the underlying rules, which
can limit their ability to transfer knowledge to new contexts. This raises important
questions about whether Al feedback supports long-term language development or
primarily facilitates short-term error correction, reflecting behaviorist principles of
reinforcement (Skinner, 1957).

Given the strengths and limitations of both human and Al-generated feedback, there is
a growing need to examine their comparative effectiveness in ESL writing. Although
previous studies have demonstrated that both forms of feedback can improve writing
performance, limited attention has been given to their impact on specific grammatical
categories such as articles, prepositions, and verb forms (Ellis, 2006). Furthermore,
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there is a lack of research focusing on higher secondary ESL learners within the
Pakistani context, where these grammatical challenges are particularly prominent.

Therefore, the present study aims to compare the effectiveness of human and Al-
generated feedback in improving grammatical accuracy among higher secondary ESL
learners. It also seeks to investigate learners’ ability to understand and apply feedback
in subsequent writing tasks. By addressing these objectives, the study contributes to a
deeper understanding of feedback practices in ESL education and highlights the
potential for integrating human expertise with technological innovation to enhance
language learning outcomes.

1.1 English as a Second Language (ESL)

English as a Second Language (ESL) refers to the learning of English by individuals
whose first language is different from English. In Pakistan, English is taught as a
compulsory subject and is widely used in education, academic writing, and professional
communication. Although students study English for many years, many ESL learners
still face difficulties in writing because English grammar differs from their native
language structures.

At the higher secondary level, students are expected to produce grammatically accurate
and well-organized writing. However, many learners continue to struggle with
grammatical areas such as articles, prepositions, and verb forms. These errors reduce
the quality and clarity of their writing. Therefore, ESL learners require proper guidance
and corrective feedback to improve their grammatical accuracy and writing skills.

1.2 Corrective Feedback

Corrective feedback refers to the process of identifying learners’ language errors and
guiding them toward correct grammatical forms. It is an important part of ESL learning
because it helps students recognize mistakes, revise their writing, and improve
grammatical accuracy.

Corrective feedback may be provided directly through corrections and explanations or
indirectly through comments and suggestions. In traditional ESL classrooms, teachers
provide human feedback by explaining grammatical rules and helping learners
understand their mistakes. This type of feedback is considered effective because it is
personalized and context-sensitive.

In the present study, corrective feedback is important because it helps learners improve
common grammatical problems related to articles, prepositions, and verb forms.
Effective feedback supports both grammatical accuracy and long-term language
development.

1.3 Artificial Intelligence in Language Learning
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Artificial Intelligence (Al) in language learning refers to the use of computer-based
technologies that help learners improve their language skills through automated
feedback and correction (Akram & Abdelrady, 2023, 2025). Al-powered tools such as
ChatGPT and Grammarly are commonly used to identify grammatical errors and
suggest improvements in writing.

One major advantage of Al-generated feedback is that it provides immediate correction,
allowing learners to revise their work independently and practice writing more
frequently. Al tools are also accessible and consistent, making them useful for ESL
learners who need additional support outside the classroom.

However, Al feedback often focuses mainly on surface-level correction and may not
always explain grammatical rules in detail. Therefore, although Al tools are helpful for
improving grammatical accuracy, learners may still require human guidance for deeper
understanding and long-term improvement in writing skills.

1.4 Statement of the Problem

The integration of Artificial Intelligence (Al) into English as a Second Language (ESL)
writing instruction has significantly altered traditional feedback practices. Al-based
tools such as ChatGPT and Grammarly now provide learners with immediate,
automated corrective feedback, offering an efficient alternative to teacher-led
instruction. However, despite their widespread adoption, questions remain regarding
the pedagogical depth and long-term effectiveness of Al-generated feedback in
developing grammatical competence. ESL learners at the higher secondary level
continue to experience persistent difficulties in grammatical accuracy, particularly in
the use of articles, prepositions, and verb forms. These errors are strongly influenced
by first language interference and incomplete internalization of English grammatical
rules. Although human teacher feedback has traditionally been used to address such
issues through explanation and scaffolding, it is often constrained by large class sizes,
limited instructional time, and workload pressures, which reduce its consistency and
effectiveness. Conversely, Al-generated feedback provides rapid correction but often
lacks contextual explanation, which may limit learners’ conceptual understanding of
grammatical structures. Despite the increasing reliance on both human and Al feedback,
there remains insufficient empirical evidence comparing their relative effectiveness in
improving specific grammatical categories and learners’ ability to apply feedback in
subsequent writing tasks. This study, therefore, addresses the gap in research regarding
the comparative impact of human and Al-generated feedback on ESL learners’
grammatical accuracy at the higher secondary level.

1.5 Significance of the Study

This study is significant as it contributes to the evolving discourse on feedback practices
in ESL writing within technology-enhanced learning environments. For teachers, it
provides evidence-based insights into the relative strengths of human and Al-generated
feedback, enabling more informed decisions about integrating digital tools into
classroom instruction without diminishing the pedagogical role of teacher guidance. It
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also highlights the potential of Al systems to support teachers by handling lower-level
grammatical correction, thereby allowing greater focus on higher-order writing skills
such as coherence, organization, and critical expression. For learners, the study
promotes a more reflective approach to feedback use by emphasizing not only error
correction but also conceptual understanding and application of grammatical rules. It
encourages students to move beyond passive acceptance of Al-generated corrections
and engage critically with feedback from both human and technological sources. For
curriculum designers, the findings offer implications for the development of ESL
writing programs that incorporate both traditional and Al-assisted feedback strategies
in a structured and pedagogically meaningful way. Furthermore, for educational
technology developers, the study identifies the need for Al systems that extend beyond
surface-level correction to include contextualized explanations and adaptive feedback
mechanisms that align more closely with learners’ developmental needs. Overall, the
study is significant as it addresses a critical gap in understanding how human expertise
and artificial intelligence can be effectively integrated to enhance grammatical accuracy
in ESL writing.

Research Objectives

1. To examine the role of feedback in reducing article, preposition, and verb-related
errors in intermediate ESL learners’ academic writing, with attention to
grammatical accuracy, learners’ comprehension of corrections, and their ability to
apply feedback in subsequent tasks.

2.  To investigate the differential impact of human versus Al feedback on ESL
learners’ accurate use of articles, prepositions, and verbs, focusing on grammatical
accuracy, comprehension of corrections, and application of feedback in future
writing tasks.

3.  Toanalyze learners’ correct use of articles, prepositions, and verbs after receiving
feedback from human instructors versus Al-based tools, while also examining
comprehension and the ability to implement feedback in subsequent writing
activities.

Research Questions

1. How does human-generated versus Al-generated feedback influence ESL learners’
academic writing in terms of reducing article, preposition, and verb-related errors,
learners’ comprehension of corrections, and their ability to apply feedback in
subsequent tasks?

2. What is the impact of human versus Al feedback on ESL learners’ accurate use
of articles, prepositions, and verbs, considering grammatical accuracy,
comprehension of feedback and the ability to transfer learning into future writing
tasks?

3. To what extent do ESL learners demonstrate overall improvement in grammatical
accuracy—specifically in the correct use of articles, prepositions, and verbs—after
receiving feedback from human instructors compared to Al tools, and how
effectively do they comprehend and apply this feedback in subsequent tasks?

2 Literature Review
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This section not only creates the need for the current study but also supports research
objectives and questions by analyzing relevant literature in ELT domain.

2.1 Theoretical Framework

The present study is grounded in multiple complementary theories that explain how
corrective feedback contributes to second language learning and grammatical
development. These theories include Behaviorism, Cognitive Learning Theory,
Transformational Generative Grammar, and Sociocultural Theory. Together, these
perspectives provide a comprehensive explanation of how ESL learners improve
grammatical accuracy through both human and Al-generated feedback.

2.1.1 Behaviorism

Behaviorism views language learning as a process of habit formation developed
through stimulus, response, and reinforcement (Skinner, 1957). According to this
perspective, learners improve their language skills when correct responses are
reinforced repeatedly and incorrect forms are corrected.

In the context of the present study, both human and Al-generated feedback function as
reinforcement mechanisms that influence learners’ grammatical development in ESL
writing. For example, when a learner writes an incorrect sentence such as “She buy an
apple,” feedback provided either by a teacher or Al tool corrects the error and reinforces
the accurate structure, “She buys an apple.” Through repeated exposure to such
corrections, learners gradually develop grammatical accuracy in areas such as articles,
prepositions, and verb forms.

Al-generated feedback strongly reflects behaviorist principles because it provides
immediate and consistent correction. Tools such as ChatGPT and Grammarly enable
learners to practice repeatedly and receive instant reinforcement, which supports habit
formation and automaticity in language use. Human feedback also serves as
reinforcement; however, it is often more contextual and personalized, allowing learners
to connect grammatical corrections with communicative meaning (Skinner, 1957).

Despite its usefulness, Behaviorism alone cannot fully explain the complexity of
language learning because it mainly focuses on observable behavior and repetition. It
does not adequately explain how learners mentally process or internalize grammatical
rules. Therefore, Cognitive Learning Theory is also important for this study.

2.1.2 Cognitive Learning Theory

Cognitive Learning Theory explains language learning as an active mental process
involving understanding, analysis, memory, and problem-solving (Piaget, 1952).
Unlike Behaviorism, which emphasizes external reinforcement, Cognitive Theory
focuses on how learners process feedback internally and construct grammatical
knowledge.
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In this study, learners do not simply correct grammatical errors after receiving feedback;
they also mentally restructure their understanding of language. For example, when a
learner changes “He going school” to “He is going to school,” the learner must
understand sentence structure and the role of auxiliary verbs rather than simply
memorizing corrections.

Al-generated feedback contributes to cognitive learning by helping learners notice
recurring patterns in their grammatical errors (Mahnaz & Akram, 2026). Immediate
correction encourages learners to compare incorrect and correct forms repeatedly,
increasing awareness of grammatical structures (Li & Akram, 2023, 2024). However,
Al feedback may sometimes remain surface-level and may not provide deep conceptual
understanding.

Human feedback, on the other hand, promotes deeper cognitive engagement because
teachers explain grammatical rules, clarify misconceptions, and guide learners through
reasoning and examples. Such explanations are especially important for complex
grammatical areas such as articles and prepositions. Therefore, Cognitive Learning
Theory explains that effective feedback depends on learners’ ability to process,
understand, and internalize grammatical structures (Piaget, 1952).

2.1.3 Transformational Generative Grammar

Transformational Generative Grammar (TGQG), proposed by Chomsky (1957), explains
that language learning involves acquiring internalized grammatical rules that govern
sentence formation. According to this theory, learners develop grammatical
competence by understanding structural patterns and transformations within language.

In the present study, learners’ persistent grammatical errors in articles, prepositions,
and verb forms indicate incomplete understanding of grammatical rules. Errors such as
“She bought book” or “He going school” reflect difficulties in applying sentence
structures correctly.

Al-generated feedback generally corrects these errors at the surface level by identifying
incorrect forms and suggesting corrections. However, Al systems may not fully explain
the grammatical principles behind corrections. Consequently, learners may continue
making similar errors without understanding the structural rules involved.

Human feedback is more effective in addressing this limitation because teachers can
explain grammatical transformations, sentence structures, and rule-based reasoning.
Such explanations help learners understand not only what is incorrect but also why it is
incorrect, leading to deeper grammatical competence and long-term improvement
(Chomsky, 1957).

2.1.4 Sociocultural Theory

Sociocultural Theory emphasizes that learning develops through social interaction,
collaboration, and guided support within the Zone of Proximal Development (Vygotsky,
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1978). According to this theory, learners improve their abilities when they receive
assistance from more knowledgeable individuals.

In this study, human feedback functions as scaffolding because teachers guide learners
through grammatical errors, provide explanations, and support revision. Through
teacher interaction, learners gradually move from dependent learning toward
independent grammatical competence.

Human feedback also promotes interaction, dialogue, and reflective thinking, which
help learners develop stronger awareness of grammatical structures. This is especially
beneficial for higher secondary ESL learners who struggle with articles, prepositions,
and verb forms.

Al-generated feedback also contributes to learning by allowing learners to
independently identify and correct grammatical errors immediately. It supports
autonomous learning and repeated practice. However, unlike human feedback, Al lacks
adaptive interaction, emotional support, and dialogic explanation.

Additionally, related theories such as the Noticing Hypothesis (Schmidt, 1990),
Interaction Hypothesis (Long, 1996), and Output Hypothesis (Swain, 1985) further
strengthen this framework. These theories explain that learners improve grammatical
accuracy when they notice errors, engage in interaction, and revise their language
output after receiving feedback.

2.2 Related Studies

Mali (2026) examines ChatGPT’s and human-written corrective feedback in ESL/EFL
writing through a systematic review of 23 peer-reviewed studies published between
2023 and 2024. The study explored the comparative effectiveness of Al-generated and
teacher-provided written corrective feedback (WCF) in higher education contexts. The
findings revealed that ChatGPT provides extensive and multidimensional feedback;
however, its performance may be affected by inaccuracies, prompt design, and system
fatigue. In contrast, human feedback was found to be more context-sensitive and
nuanced, although sometimes subjective and inconsistent. The study proposed a three-
phase framework integrating Al and human feedback to improve writing instruction
and emphasized the importance of learners’ awareness of Al limitations (Mali, 2026).

Fatimah (2025) conducts a systematic review on the role of Artificial Intelligence (Al)
in enhancing English language skills. Using PRISMA guidelines, the study reviewed
previous research related to Al-supported language learning. The findings showed that
Al-based tools enhance English learning by providing personalized instruction,
increasing learner engagement, and supporting self-paced learning. The review further
highlighted that Al chatbots and virtual tutors improve speaking skills, while automated
feedback systems contribute significantly to grammatical accuracy and writing
development among ESL learners (Fatimah, 2025).
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Stevens (2025) explores the use of artificial intelligence in the teaching of English
grammar among 3,676 secondary and tertiary-level students in Sierra Leone. The
findings demonstrated that Al-assisted instruction improved learners’ grammatical
accuracy, motivation, and classroom engagement through immediate and
individualized feedback. However, the study also identified several limitations,
including teachers’ resistance toward Al integration, concerns regarding the reliability
of Al-generated corrections, and the mismatch between AI tools and the national
curriculum. Additionally, infrastructural challenges such as unstable internet access and
limited technological resources negatively affected implementation. The study
concluded that effective Al integration requires teacher training, technological
investment, and institutional support (Stevens, 2025).

Bai and Nordin (2025) investigates the effectiveness of human—Al collaborative
feedback in improving EFL writing performance using natural language processing
technology. The study involved 260 EFL learners from tertiary institutions and
employed a mixed-methods design. Quantitative findings indicated that collaborative
feedback significantly improved writing accuracy, fluency, and complexity. Qualitative
analysis further revealed that writing enjoyment and cognitive engagement mediated
learners’ improvement. The researchers emphasized that Al should function as a
supportive tool alongside human instruction rather than as a replacement for teachers.
However, the study acknowledged that reliance on self-reported data may have
influenced the objectivity of the findings (Bai & Nordin, 2025).

Fatima and Mansha (2025) investigates the impact of Al-assisted feedback on ESL
learners’ grammar learning through a pre-test and post-test study. The research focused
on Grade 3 ESL learners aged 89 and explored how ChatGPT-supported diagnostic
feedback improved learners’ identification of grammatical categories such as nouns,
adverbs, and verb forms. The results demonstrated that immediate corrective
explanations significantly enhanced learners’ grammatical recognition skills, especially
in complex grammatical areas. Nevertheless, the study highlighted limitations such as
lack of emotional interaction and learners’ overdependence on Al-generated feedback,
suggesting the need for balanced integration of Al and teacher-led instruction (Fatima
& Mansha, 2025).

Wu et al. (2025) examines the effectiveness of generative Al in automated written
corrective feedback (ACF) through a review of 82 peer-reviewed studies published
within the last five years. The review identified 43 Al tools commonly used in ESL
writing instruction, including Grammarly, Criterion, and Pigai. The findings showed
that Al-based corrective feedback positively contributed to grammar, spelling,
collocation, and vocabulary improvement. Most studies employed a process-writing
approach in which learners revised their writing after receiving automated feedback.
However, the review also identified concerns regarding tool accuracy, reliability, and
pedagogical limitations, emphasizing the importance of thoughtful implementation and
teacher guidance in Al-assisted writing instruction (Wu et al., 2025).

Wang (2024) conducts a quasi-experimental study comparing teacher-generated and
Al-generated corrective feedback through the Poe application. The study examined
learners’ writing anxiety, fluency, complexity, and grammatical accuracy using three

9
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intact groups: teacher feedback, Al feedback, and no feedback. Data analysis through
one-way ANOVA revealed that both teacher and Al-generated feedback significantly
improved learners’ writing performance and reduced writing anxiety. Interestingly, the
Al feedback group demonstrated the greatest gains in grammatical accuracy and
fluency. The study highlighted AI’s potential to enhance writing development and
create a supportive learning environment for ESL learners (Wang, 2024).

Zeevy-Solovey (2024) explores students’ perceptions and preferences regarding peer
feedback, ChatGPT feedback, and teacher corrective feedback in EFL writing. Fifteen
participant pairs completed writing tasks and revised their drafts after receiving
feedback from each mode. The findings showed that students considered both teacher
and ChatGPT feedback highly effective, while peer feedback was viewed as
comparatively less reliable. Most participants preferred either teacher feedback alone
or a combination of teacher and Al feedback, indicating the potential value of blended
feedback practices in ESL writing classrooms (Zeevy-Solovey, 2024).

Hou et al. (2024) investigates learners’ use of Al-generated written corrective feedback
in L2 academic writing. Twenty-two first-year Chinese university students participated
in a six-week study involving Al tools such as ChatGPT, Gemini, and Bard. The
findings demonstrated noticeable improvement in learners’ writing performance,
particularly in grammar, vocabulary, coherence, and academic style. Students also
expressed positive attitudes toward Al-generated feedback, although some experienced
difficulties in writing prompts and interpreting Al responses. The study concluded that
Al feedback can effectively support writing development while also raising important
ethical and literacy considerations in language learning environments (Hou et al., 2024).

Recent studies demonstrate the growing importance of Al-generated feedback in
language learning. Mali (2026) reviews studies comparing ChatGPT and human
corrective feedback in ESL writing and concluded that both feedback types positively
contribute to writing improvement. However, Al feedback was affected by inaccuracies
and prompt quality, whereas human feedback provided more contextualized guidance.

Fatimah (2025) found that Al tools improve language learning by offering personalized
instruction and increasing learner engagement. Similarly, Stevens (2025) reported that
Al-assisted grammar instruction improved learners’ grammatical accuracy and
motivation.

Bai and Nordin (2025) examines human—Al collaborative feedback and found that
combining teacher and Al feedback significantly improved writing performance,
fluency, and grammatical accuracy. Fatima and Mansha (2025) also reported that Al-
assisted feedback improved grammar identification skills through immediate corrective
explanations.

Wang (2024) compares teacher feedback and Al-generated feedback using the Poe
application and found that both feedback types improved writing accuracy and reduced
learner anxiety. Although these studies highlight the effectiveness of Al-generated
feedback, they also identify limitations such as lack of interaction, surface-level

10
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correction, and limited contextual understanding. Therefore, further research is needed
to compare the effectiveness of human and Al-generated feedback on specific
grammatical structures in ESL writing.

2.3 Research Gap

Although previous research has explored corrective feedback in ESL writing, several
important gaps remain in the literature. First, limited studies have directly compared
the effectiveness of human and Al-generated feedback on specific grammatical
categories such as articles, prepositions, and verb forms.

Second, most existing research focuses on overall writing quality, learner perceptions,
or fluency rather than measurable grammatical accuracy. Third, relatively few studies
have been conducted in Pakistani ESL contexts, particularly at the higher secondary
level where learners face persistent grammatical difficulties.

Finally, limited research has used controlled quasi-experimental designs with pre-test
and post-test measures to compare both feedback types under similar instructional
conditions. Therefore, the present study aims to address these gaps by examining the
comparative effectiveness of human and Al-generated feedback on grammatical
accuracy among higher secondary ESL learners.

3 Methodology
3.1 Research Design

This study adopted a quantitative research approach to measure ESL learners’
grammatical accuracy in a clear and objective manner. A quasi-experimental design
was used because intact classroom groups were selected instead of randomly assigning
individual students. This design was appropriate for real classroom settings and allowed
a controlled comparison between two conditions: human teacher feedback and Al-
generated feedback.

3.2 Population and Sample

The population of the study consisted of higher secondary ESL learners aged 16—18
years studying in government colleges in Qadirpur Raan, Pakistan. This group was
selected because students at this level frequently face grammatical difficulties in
English writing, particularly in articles, prepositions, and verb forms.

A sample of 100 students was selected from two government colleges. Each college
represented one experimental group. One college was assigned to the human feedback
group (n = 50), and the other was assigned to the Al feedback group (n = 50). Equal
gender distribution was maintained within both groups to ensure comparability.

3.3 Research Procedure

11
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The study followed a pre-test—post-test design over a four-week intervention period. At
the beginning, a pre-test was conducted in which both groups were given a short essay
writing task to assess their initial grammatical accuracy.

After the pre-test, the intervention phase began. Both groups were given weekly writing
tasks under similar classroom conditions. After each task, feedback was provided
according to group assignment. The human feedback group received teacher
corrections along with explanations of grammatical rules, while the Al feedback group
received automated corrections and suggestions through tools such as ChatGPT and
Grammarly.

Students were required to revise their writing after receiving feedback. This process
continued for four weeks to observe gradual improvement in grammatical accuracy.

At the end of the intervention, a post-test was administered using a similar writing task
to measure improvement and compare performance between the two groups.

3.4 Research Instruments

The main instruments used in this study included pre-test and post-test writing tasks,
weekly writing assignments, and an error analysis checklist. The writing tasks required
students to produce short essays to assess grammatical accuracy. The error analysis
checklist was used to identify and categorize errors into omission, addition, and
incorrect usage. This ensured a systematic evaluation of grammatical performance,
particularly in articles, prepositions, and verb forms.

3.5 Data Collection Procedure

Data collection was carried out in three stages: pre-test, intervention, and post-test. In
the pre-test stage, students’ baseline performance was recorded through a writing task.
During the intervention stage, students completed weekly writing tasks and received
feedback based on their assigned group. In the post-test stage, students completed a
final writing task to measure improvement after the intervention.

This structured procedure ensured consistency in data collection and allowed accurate
comparison of learners’ performance before and after feedback exposure.

3.6 Data Analysis

Data analysis is an essential part of the research process. The analysis was carried out
in several stages. First, the pre-test results of both the human feedback group and the
Al feedback group were examined to establish learners’ initial level of grammatical
accuracy. This baseline comparison helped ensure that both groups started the
experiment with relatively similar grammatical abilities.

12
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Distribution of Participants

Groups Male Students Female Students Total
Human Feedback Group 25 25 50
Al Feedback Group 25 25 50
Total 50 50 100

The above table shows the distribution of participants in both groups. Each group
consisted of 50 students with equal representation of male and female learners to
maintain balance and comparability.

Secondly, students’ weekly writing tasks during the intervention phase were analyzed
to observe patterns of improvement over time. Errors related to articles, prepositions,
and verb forms were recorded systematically using an error analysis checklist. The
frequency of these errors was compared across different writing tasks to examine
gradual development in learners’ grammatical performance.

Pre-Test Mean Scores of Both Groups

Group Mean Score Standard Deviation
Human Feedback Group 48.2 54
Al Feedback Group 47.6 5.8

The table indicates that both groups had nearly similar grammatical performance before
the intervention. This similarity helped ensure fairness in comparing the effectiveness
of the two feedback methods.

Thirdly, the post-test scores were analyzed and compared with the pre-test scores to
measure the level of improvement after the three-week intervention. Mean scores and
percentage differences were used to identify changes in grammatical accuracy within
each group.

Post-Test Mean Scores of Both Groups

Group Mean Score Standard Deviation
Human Feedback Group 74.5 4.9
Al Feedback Group 69.3 5.2

The results show improvement in both groups after the intervention period. However,
the human feedback group achieved slightly higher mean scores compared to the Al
feedback group, indicating greater improvement in grammatical accuracy.

Improvement in Grammatical Error Reduction
Error Type Human Feedback Group Al Feedback Group

Articles 78% Reduction 69% Reduction
Prepositions 72% Reduction 65% Reduction
Verb Forms 81% Reduction 74% Reduction
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The above table demonstrates that both feedback methods contributed positively to
reducing grammatical errors. Nevertheless, human feedback showed comparatively
higher improvement, especially in complex grammatical areas such as verb forms and
article usage.

In addition, comparative analysis was conducted between the two groups to examine
which feedback type produced greater improvement in learners’ grammatical accuracy.
The human feedback group benefited from teacher explanations, contextual guidance,
and personalized correction, whereas the Al feedback group benefited from instant
correction, consistency, and opportunities for independent revision. Overall, the
findings suggest that both human and Al-generated feedback are effective in improving
ESL learners’ grammatical skills.

Quantitative Analysis by using ANCOVA

Mean Error Rates in Articles

Group Pre-test Post-test Mean Percentage
mean error mean error difference reduction
Al Feedback 6.42 3.88 2.54 39.5%
Human 6.35 291 3.44 54.1%
feedback
Analysis

The findings of gathered data revealed that both groups established enhancement in the
use of articles after the interference. The Al feedback group reduced its mean error rate
from 6.42 to 3.88. This result reflected 39.5% decrease in errors. It proposes that Al
feedback is effective in recognizing article-related mistakes. It also assisted students in
construction of immediate modifications. On the other hand, human feedback group
displayed a greater decrease in error rates. Error rate decreased from 6.35 to 2.91. This
signifies 54.1% enhancement in articles.

Mean Error Rates in Verb

Group Pre-test Post-test Mean Percentage
mean error mean error difference reduction
Al Feedback 7.18 4.10 3.08 42.8%
Human 7.05 3.02 4.03 57.1%
feedback
Analysis

Verb-related errors displayed significant improvement in both feedback situations. The
Al feedback group condensed its mean error rate from 7.18 to 4.10. It indicated 42.8%
decrease in error rates. Results recommends that Al systems were suitable in
recognizing verb-related issues. The tense, subject-verb arrangement as well as helping
verb usage improved by the Al feedback.
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However, human feedback group established more improvement. Error rates were
reduced from 7.05 to 3.02. This difference corresponds to 57.1% decrease in mistakes.
Findings indicated that human feedback is more operative in addressing complex verb
structures. It necessitate contextual interpretation as well as tense reliability. Teacher
descriptions helped learners to comprehend the communicative function of verbs other
than memorization.

Mean Error Rates in Preposition

Group Pre-test Post-test Mean Percentage
mean error mean error difference reduction
Al Feedback 5.12 3.38 1.74 33.9%
Human 5.15 2.27 2.88 55.9%
feedback
Analysis

The prepositions seemed to be the most challenging for learners. The Al feedback group
enhanced from 5.12 to 3.38. The percentage decrease (33.9%) was relatively lesser than
in other grammatical paradigms. Results proposes that Al feedback has boundaries in
addressing prepositional usage. It frequently rely on context as well as idiomatic
appearance than fixed grammatical rules.

While human feedback group confirmed stronger improvement. Error reducing rate
ranges from 5.15 to 2.27. 55.9% reduction rate was obtained. The significant
development directed that human instructors were more effective in explaining
semantic relationships that are associated with prepositions. Since prepositions are
frequently learned through teachers’ active feedback and seems predominantly
effective in this area.

Qualitative Analysis by using Thematic Analysis

Qualitative Responses on Article

Theme Code Frequency | Respondents
Understanding of | Teacher explanation improved 18 R1-R9
rules clarity
Surface correction Al corrected without 15 R2, R4, R6,
explanation R8
Contextual Human feedback explained 16 R3, R5, R7
awareness specificity
Analysis

Majority of the students reported that article usage became easier when teachers
explained. Teachers highlighted the circumstantial difference between “a,” “an,” and
“the.” Human feedback empowered students to understand the conceptual usage of
articles. While Al feedback was mostly designated as corrective than descriptive.

Learners respected the direct identification of article errors. It frequently persisted
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uncertain about the fundamental rules. Results suggested that Al systems support
correction. The main limitation of Al feedback is that it did not necessarily improve
understanding. The findings designated that article acquisition relied on contextual
explanation. Human feedback appeared more operative in encouraging correct and
expressive use of articles.

Qualitative Responses on Verb

Theme Code Frequency | Respondents
Grammatical Improved tense understanding 19 R1-R10

Accuracy

Immediate Al identified verb mistakes 17 R2, R4, R6
Correction quickly

Conceptual Human explanation improved 18 R3, R5, R7
Learning application

Analysis

Students noted that human feedback expressively improved their understanding of
tenses and subject-verb agreement. Teachers’ clarifications helped learners join
grammatical forms with communicative meaning. It is leading to deeper enhanced
learning process. Al feedback was appreciated for its speed in modifying verb errors. It
is very useful in correcting the powered mistakes. The results of the study suggested
that verb learning necessitates both correction as well as explanation. Human feedback
appeared more effective. It actively combines organizational direction with contextual
understanding.

Qualitative Responses on Preposition

Theme Code Frequency | Respondents
Contextual Teacher explained contextual 20 R1-R10
Learning usage

Confusion in Al corrections lacked clarity 16 R2, R4, R6
Usage

Retention of Human feedback improved 17 R3, R5, R7
Rules memory

Analysis

Prepositions considered as the difficult grammatical sort for learners to comprehend
accurately. The usage prepositions depends heavily on context as well as meaning
interpretation. Students continually reported that teacher descriptions helped them
understand prepositions’ function in diverse circumstances to improve their grammar.

Al systems efficiently recognized as incorrect prepositions. The ESL learners
frequently persisted disorganized about appropriateness use of preposition. The
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designated concept regarded that Al correction alone is inadequate for understanding
contextual grammar.

Therefore, human feedback was supposed as extra effective tool. It provided contextual
clarification. The results contributed to stronger maintenance as well as more accurate
use of prepositions in the post-test stage.

Results and Findings

This section presents the results of the study based on the analysis of pre-test and post-
test data collected from ESL learners. The purpose of the study was to compare the
effectiveness of human-generated feedback and Al-generated feedback in improving
grammatical accuracy in academic writing. The analysis focused on articles,
prepositions, and verb forms.

To analyze the difference between the two groups, Analysis of Covariance (ANCOVA)
was used. ANCOVA helped compare the post-test performance of the groups while
controlling the effect of pre-test scores.

1 How does human-generated versus Al-generated feedback influence ESL
learners’ academic writing in terms of reducing article, preposition, and verb-related
errors, learners’ comprehension of corrections, and their ability to apply feedback in
subsequent tasks?”

The findings revealed that both human and Al-generated feedback helped reduce
grammatical errors in learners’ writing. However, the human feedback group showed
greater improvement in the correct use of articles, prepositions, and verbs. Teacher
feedback improved learners’ comprehension of corrections through explanation and
contextual guidance, while Al tools such as ChatGPT and Grammarly provided
immediate correction and supported independent learning.

2 “What is the impact of human versus Al feedback on ESL learners’ accurate
use of articles, prepositions, and verbs, considering grammatical accuracy,
comprehension of feedback, and the ability to transfer learning into future writing
tasks?”

The results showed improvement in grammatical accuracy in both groups, particularly
in verb forms and articles, while comparatively less improvement was observed in
prepositions. Learners who received human feedback demonstrated better
understanding of corrections and were more successful in applying feedback in future
writing tasks. Al feedback supported self-editing and repeated practice but was less
effective in developing deeper grammatical understanding.

3 “To what extent do ESL learners demonstrate overall improvement in
grammatical accuracy specifically in the correct use of articles, prepositions, and verbs
after receiving feedback from human instructors compared to Al tools, and how
effectively do they comprehend and apply this feedback in subsequent tasks?”
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ANCOVA results indicated that the human feedback group performed significantly
better than the AI feedback group in the post-test. Students who received teacher
feedback demonstrated stronger grammatical accuracy and better application of
corrections in subsequent tasks. Although Al-generated feedback also improved
learners’ writing, human feedback proved more effective due to its interactive,
explanatory, and context-sensitive nature.

Overall, the findings suggest that both human and Al-generated feedback positively
contributed to ESL learners’ grammatical improvement. However, combining teacher
instruction with Al-supported feedback may provide a more effective approach for
improving grammatical accuracy in ESL academic writing.
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