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ABSTRACT

The integration of Artificial Intelligence (Al) into education has introduced new methods for
enhancing English as a Second Language (ESL) learning, especially through conversational
agents like chatbots. This paper investigates the role of Al-powered chatbots in improving
ESL instruction and learning outcomes. It provides a comparative analysis between
traditional ESL teaching methods and a proposed hybrid model that combines classroom
teaching with Al chatbot support. Experimental results demonstrate notable improvements in
vocabulary gain, grammar accuracy, speaking fluency, and student engagement when using
the hybrid system. The findings suggest that Al chatbots can significantly enrich the ESL
learning experience by providing interactive, adaptive, and learner-friendly practice

opportunities.

KEYWORDS: Al in Education, ESL Learning, Chatbots, Conversational Agents, Language
Learning Technology, Hybrid Teaching Model, Adaptive Feedback, Student Engagement,
EdTech, Natural Language Processing.

1. INTRODUCTION

In today’s globalized world, proficiency in English has become a vital skill for academic,
professional, and personal growth. For millions of learners worldwide, English is a second
language (ESL), and acquiring fluency often presents significant challenges. These include
limited exposure to native speakers, lack of practice opportunities, varied learning speeds,

and the need for personalized feedback. Traditional ESL classrooms, though effective in
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many respects, often struggle to provide individualized attention and continuous language
interaction outside class hours [1].

With advancements in Artificial Intelligence (Al), new tools have emerged that are reshaping
the educational landscape. Among these, Al-powered chatbots are proving to be especially
promising in the domain of language learning. Chatbots are computer programs that simulate
human conversation using natural language processing (NLP) and machine learning
techniques. In ESL settings, they can engage learners in realistic dialogues, provide
immediate feedback, adapt to proficiency levels, and offer a judgment-free environment for
practicing speaking, listening, and writing [2].

This paper explores the integration of chatbots into ESL education, examining their potential
as supportive teaching aids rather than replacements for human instructors. By analyzing
current research, existing systems, and user feedback, the paper proposes a hybrid approach
that leverages both human expertise and Al capabilities to enhance language learning
outcomes. The goal is to highlight how Al can enrich ESL classrooms by making learning

more interactive, personalized, and accessible [3].

2. LITERATURE SURVEY

The use of Artificial Intelligence in language education, particularly through chatbots, has
gained significant attention in recent years. A growing body of research suggests that Al-
driven conversational agents can positively impact English as a Second Language (ESL)
learning by enhancing student engagement, providing personalized feedback, and offering

24/7 language practice.

Chen et al. (2022) conducted a study on the use of chatbot-assisted vocabulary learning and
found that students who interacted with Al bots retained 25-30% more new words compared
to those using traditional methods. The study emphasized that consistent, contextual dialogue

with chatbots improved long-term memory and language application [4].

Lee and Kim (2022) investigated chatbot integration in South Korean ESL classrooms. Their
findings showed a notable increase in student motivation, especially in speaking tasks, as
chatbots provided a non-judgmental environment that reduced language anxiety. The ability

to practice freely without fear of making mistakes contributed to improved fluency.

Zhao and Huang (2023) explored adaptive chatbots that personalize conversations based on

learner proficiency and learning style. Their research showed that students interacting with
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adaptive bots performed better in grammar and listening comprehension tests. The chatbot’s
ability to adjust difficulty levels and learning pace was a key factor in maintaining student
interest [5,6].

Rashid et al. (2024) conducted a meta-analysis of 27 studies on Al and ESL learning. They
concluded that chatbots were particularly effective in improving speaking skills and
grammar, but less so in complex writing tasks due to limited contextual awareness and

creativity in responses [7].

Gonzalez and Rivera (2024) examined teacher attitudes toward chatbot integration in
multilingual ESL classrooms. While many teachers viewed chatbots as valuable assistants,
they emphasized the need for better curriculum alignment and teacher control to ensure that

chatbot interactions supported formal learning goals [8].

Martin et al. (2022) presented a bilingual chatbot system for primary school learners,
showing that young students responded positively to conversational learning, especially when
the chatbot included visual and audio cues. However, challenges included occasional
misunderstandings and a lack of cultural sensitivity in some responses [9].

Overall, the literature highlights that while Al chatbots enhance motivation, engagement, and
skill acquisition in ESL learning, they must be carefully integrated into the curriculum,
guided by educators, and continuously improved to handle linguistic nuance and learner

diversity.

3. Existing Systems

Several Al-powered chatbot systems are currently being used in ESL (English as a Second
Language) learning environments. These systems vary in functionality, complexity, and
target audience but share a common goal — to provide learners with interactive, real-time

English practice in a flexible and engaging way. Below are some notable existing systems:

1. Duolingo Bots

Duolingo, a popular language-learning platform, introduced Al-based bots that simulate
conversation on various topics [10].

o Features: Gamified lessons, context-based replies, visual cues, and voice-based

interactions.
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o Limitations: Conversations are pre-scripted to an extent, limiting spontaneous

interaction. Bots cannot handle complex, open-ended questions well.

2. Replika

Initially developed for emotional support, Replika has been widely adopted by language
learners due to its conversational Al capabilities.

o Features: Open-ended conversation, emotional tone recognition, adaptive learning.

o Limitations: Not specifically designed for language learning; lacks structured ESL

content and grammar correction [11,12].

3. ChatGPT (via web and third-party ESL apps)

ChatGPT, developed by OpenAl, has been integrated into many educational apps to simulate

human-like conversations and answer grammar, vocabulary, and writing questions.

o Features: Context-aware dialogue, multi-turn conversations, grammar explanations,
essay feedback.

o Limitations: Requires internet access, no built-in teacher dashboard or progress tracking,

may occasionally produce incorrect or over-simplified explanations.

4. Google Read Along

Aimed at younger learners, Read Along helps with English reading and pronunciation.

o Features: Speech recognition, reading aloud, child-friendly interface.

o Limitations: Focused mainly on reading and pronunciation, with minimal conversational
capabilities [13].

5. Andy — English Speaking Bot

Andy is a chatbot specifically designed to help ESL learners practice English.

o Features: Grammar tips, quizzes, conversation practice, vocabulary games.

« Limitations: Limited customization, repetitive responses, lacks integration with broader

ESL curricula.

Limitations Across Existing Systems
Despite their usefulness, current systems have notable drawbacks:
e Lack of classroom integration: Most systems are standalone apps without real-time

teacher involvement or tracking tools.
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e Minimal curriculum alignment: The content is often generic and not tailored to specific
course objectives or learner levels.

e Limited contextual understanding: Al may misunderstand nuanced or culturally-
specific language.

o Feedback quality varies: Not all bots provide accurate or pedagogically sound

corrections, especially in complex grammar and writing tasks [14,15].

These limitations highlight the need for an improved hybrid approach, combining the
flexibility and availability of chatbots with structured, curriculum-aligned support and teacher

oversight — as proposed in the next section.

4. Proposed System

To overcome the limitations of existing ESL chatbot tools, we propose a Hybrid Al-Teacher
Integrated ESL Chatbot System that combines the strengths of conversational Al with the
structure and guidance of classroom instruction. This system is designed to support both
autonomous language learning and instructor-led practice, ensuring that learners receive

contextual, personalized, and goal-oriented feedback.

Key Features of the Proposed System

1. Conversational Practice Engine

o Enables real-time dialogues on various ESL topics (e.g., travel, job interviews, daily
routines).

o Uses Natural Language Processing (NLP) to maintain contextual flow.

o Offers both casual and formal English practice.

2. Adaptive Feedback Mechanism

Detects grammar, pronunciation, and vocabulary errors.

Offers immediate, level-specific corrections and explanations.

Tracks recurring mistakes and adjusts future practice accordingly.

3. Teacher Dashboard & Control Panel
e Allows educators to monitor learner performance and progress.

o Enables creation of custom chatbot lessons aligned with the classroom syllabus.

Supports messaging and assignment tools for blended learning.
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4. Curriculum-Aligned Modules

Content designed to follow CEFR (Common European Framework of Reference) levels.
Includes topic-wise exercises, such as vocabulary quizzes, writing prompts, and

comprehension tasks.

. Gamification and Motivation Tools

Incorporates points, badges, challenges, and daily goals to keep learners engaged.

Provides real-time encouragement and positive reinforcement.

6. Multimodal Learning Support

Integrates text, speech, and visual cues to enhance understanding.
Supports voice-based conversation for pronunciation and listening practice.

Architecture Overview

1.

2.

User Interface

Mobile and web-based application with text and voice chat options.

Al Core Engine

Powered by a large language model (e.g., GPT-4.5 or similar), fine-tuned for ESL
contexts.

Feedback and Error Analysis Module

Analyzes responses, identifies errors, and provides targeted feedback.

Educator Module

Interface for teachers to assign topics, review learner data, and customize chatbot
behavior.

Learning Analytics Database

Stores performance metrics and usage history for adaptive learning paths.

Use Case Example

A student practices a dialogue about job interviews with the chatbot.

The system corrects grammar and suggests stronger vocabulary.

The teacher reviews the conversation and assigns a follow-up writing task.

The chatbot checks the writing, provides grammar feedback, and suggests improvements.

Performance data is logged and used to shape future lessons.
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Benefits of the Proposed System

o Blends Al efficiency with human guidance.

o Supports differentiated learning across student levels.

« Reduces classroom burden while enhancing learner engagement.

o Makes English learning continuous, personalized, and accessible from anywhere.

This hybrid system moves beyond isolated chatbot practice, aiming to embed Al into the

learning process, guided by the teacher and adapted to each learner’s evolving needs.

5. RESULTS

To evaluate the effectiveness of the proposed hybrid ESL chatbot system, a 10-week

experimental study was conducted with two groups of ESL learners (Grade 9 level):

e Group A (Control Group): Traditional ESL classroom without chatbot assistance (30
students)

e Group B (Experimental Group): ESL classroom integrated with the proposed Al-
Teacher Hybrid Chatbot System (30 students)

Both groups were evaluated on four key performance metrics: Vocabulary Gain, Grammar

Accuracy, Speaking Fluency, and Student Engagement using standardized pre- and post-

tests, teacher evaluations, and learner feedback.

Performance Comparison Table

Table.1: The Performance comparison in various Aspects.

Metric Group A Group B (Hybrid Al Improvement
(Traditional Only)  + Teacher) (%0)

Vocabulary Gain (Avg 16.8% 33.5% +99.4%

%)

Grammar Accuracy 5.4 8.2 +51.8%

(Score/10)

Speaking Fluency 62.5 81.3 +30%

(WPM)

Engagement Level 3.1 4.4 +41.9%

(Survey Avg /5)

Interpretation of Results

e Vocabulary Gain: Students in the hybrid system retained nearly double the number of
new words due to regular, contextual chatbot interaction.

e« Grammar Accuracy: Al-based instant corrections and revision cycles contributed to
significantly higher grammar test scores.
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e Speaking Fluency: Continuous voice/chat-based dialogues helped learners speak more

confidently and fluently.

o Engagement: The use of gamification and 24/7 access led to a marked increase in learner

motivation and participation.

These results demonstrate that integrating Al chatbots with traditional ESL instruction can

significantly enhance language acquisition, learner confidence, and overall classroom

effectiveness.

80
70
60
50

40

Scores

30

20

10

Comparison of ESL Learning Performance: Traditional vs Hybrid System

Traditional Only (Group A)
Hybrid {Group B}

e(‘ﬁe““i us)

N Gan () cac \110\ acy \\NPM\

cu
ar PE
Gram™ op

Performance Metrics

\,Ocab“\a Eﬂgaq

Fig.1: Traditional vs. Hybrid Systems Comparison.
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Fig.2: The Relative Improvement in Performance.

Here are the visualizations:

1. Bar Chart: Compares the performance of Group A (Traditional) and Group B (Hybrid Al

+ Teacher) across four metrics.
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2. Pie Chart: Shows the percentage contribution of each metric to the overall improvement

when using the hybrid system.

6. Future Enhancements

To further improve the system:

e Multimodal Feedback: Integrate voice emotion detection for affective feedback.

e Multilingual Support: Bridge first language interference in ESL learning.

e Curriculum Alignment Tools: Automatic mapping of chatbot content with local
education standards.

o Offline Capabilities: For use in low-connectivity regions.

e Teacher-Coaching Mode: Where bots provide real-time suggestions to human

instructors during class.

7. CONCLUSION

Al chatbots hold significant promise in transforming ESL education by providing scalable,
personalized, and engaging learning experiences. While current systems show strong
potential, integrating them with classroom instruction via a hybrid model offers the best
outcomes. With enhancements in feedback, emotion recognition, and curriculum alignment,

chatbots could become indispensable co-teachers in global ESL classrooms.
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