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Abstract—The escalating global demand for English language
proficiency, particularly for high-stakes evaluations such as the
International English Language Testing System (IELTS), has
necessitated the development of accessible, personalized learning
tools that transcend traditional pedagogical methods. This paper
presents Verba-L, an advanced multimodal AI platform engi-
neered to bridge the gap between theoretical linguistic knowledge
and functional communicative fluency within an adaptive digital
environment. By integrating a sophisticated suite of Natural
Language Processing (NLP) models—including a fine-tuned
TS Transformer for real-time, text-to-text grammar correction,
Blenderbot for low-latency conversational engagement via the
Al persona “Felix,” and BERT for automated comprehension
scoring—the system provides a holistic preparation ecosystem.
The technical architecture follows a robust microservice frame-
work, utilizing a Node.js backend for seamless user management
and a Flask-based API to host computationally intensive Al
tasks, supported by MongoDB Atlas for real-time progress
tracking. Experimental results demonstrate significant model
efficacy, characterized by a sharp decline in error rates during
the training phase and the attainment of a grammatical accuracy
of approximately 75 percent over 3,500 training steps. Ultimately,
Verba-L offers a scalable, cost-effective, and interactive solution
that empowers students to achieve the technical skills and con-
fidence necessary for global academic and professional success.

Index Terms—Natural Language Processing, TS5 Transformer,
IELTS, Blenderbot, Adaptive Learning, Educational Technology.

I. INTRODUCTION

In the modern digital world, rapid technological growth
has significantly changed the way education and learning
take place. The easy availability of smartphones, high-speed
internet, and online platforms has allowed students to access
learning resources anytime and from anywhere, without de-
pending only on traditional classrooms. Among all academic
skills, proficiency in the English language plays a crucial role
in shaping students’ academic performance, career prospects,
and ability to communicate at a global level. Even so, many
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learners continue to struggle with issues such as correct
grammar usage, clear pronunciation, listening comprehension,
and confident communication, particularly in regions where
English is not widely used in daily life.

Most traditional English learning approaches depend heavily
on textbooks and limited classroom interaction, which may
not fully meet the individual needs of learners. Many students
feel hesitant to speak in English because they fear making mis-
takes, lack personalized guidance, or do not receive immediate
feedback. In addition, conventional learning methods usually
involve delayed assessments, making it difficult for students
to regularly monitor their progress. These challenges indicate
the necessity of intelligent, interactive, and adaptive learning
systems that can effectively support learners in improving their
English language skills.

With advances in Artificial Intelligence (AI), Natural Lan-
guage Processing (NLP), and speech processing technolo-
gies, computer systems are now capable of understanding,
analyzing, and responding to human language in a more
meaningful and practical way. NLP techniques help machines
process grammar, sentence structure, and context, while speech
processing technologies convert spoken language into text that
machines can interpret. Such technologies are already used
in applications like virtual assistants, chatbots, and digital
learning tools, proving their ability to make language learning
more engaging and personalized.

Inspired by these technological developments, this pa-
per presents a conceptual design for an Al-assisted English
learning platform aimed at supporting learners in improving
grammar, reading, listening, and conversational abilities. The
proposed system is planned as a web-based platform that
integrates grammar checking, conversational interaction, and
IELTS-style assessment modules. The objective is to offer
personalized feedback and adaptive learning paths based on
individual performance. Since this work focuses on a proposed
model, the discussion is limited to system design, method-
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ological concepts, and expected outcomes rather than practical
implementation results.

A. Background and Motivation

The growing use of Al-based applications in everyday life
highlights users’ preference for systems that provide ease
of use, efficiency, and personalization. Intelligent tools such
as chatbots and virtual assistants demonstrate how language-
based interaction can simplify tasks and increase user involve-
ment. In the field of education, these systems have the potential
to go beyond simple information delivery and function as
interactive learning companions.

Students preparing for English proficiency examinations
often need regular practice, organized evaluation methods,
and consistent feedback. Unfortunately, access to high-quality
coaching and individualized instruction is limited for many
learners. This issue becomes even more serious in remote areas
or environments with fewer learning resources. An Al-driven
learning platform, if developed, could help overcome these
challenges by offering accessible, scalable, and exam-focused
learning support.

The main motivation behind proposing this system is to
reduce the gap between conventional teaching methods and
modern intelligent learning environments. By combining text-
based language analysis with speech-based interaction, the
proposed platform aims to support overall language develop-
ment. It is expected to promote active learner participation
while minimizing the need for continuous human supervision.

B. Role of Artificial Intelligence in Language Learning

Artificial Intelligence plays an important role in improving
language learning systems by enabling machines to understand
and process human language with better contextual awareness.
NLP techniques make it possible to detect grammatical errors,
restructure sentences, analyze meaning, and interpret context.
Similarly, speech recognition technologies allow spoken lan-
guage to be converted into text, enabling effective speaking
and listening practice.

In the proposed system, Al functions as the central el-
ement responsible for analyzing learner inputs, generating
meaningful feedback, and adjusting difficulty levels based on
performance. Conversational Al models are intended to sim-
ulate real-world communication scenarios, allowing learners
to practice spoken English in a supportive and controlled
environment. Over time, such interaction can help improve
confidence, fluency, and accuracy.

Additionally, Al-based analytics can monitor learner perfor-
mance patterns over time. These insights can be used to per-
sonalize learning activities and recommend specific exercises,
thereby enhancing the effectiveness of the learning process.

C. Scope of the Proposed System

The English Learning Web Application is designed to create
an IELTS-style learning environment that supports college
students in improving their overall English proficiency through
Al-assisted interactive learning. The scope of this project
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covers all major language skills, including listening, reading,
writing, and speaking, ensuring a well-rounded and organized
approach to learning English effectively.

The application combines speech recognition, Al-based
grammar correction, and conversational chatbot features to
offer a personalized and adaptive learning experience. Users
can speak freely and receive instant feedback on pronuncia-
tion and grammar, take part in real-time conversations, and
practice structured exercises similar to those used in IELTS
and other English proficiency examinations. The reading mod-
ule provides automatically generated passages followed by
comprehension-based questions, while the listening module
includes audio-based exercises designed to strengthen listening
abilities.

In addition, the web application features a progress-tracking
dashboard that enables users to view their scores, observe
improvement over time, and recognize areas that require
more attention. A streak-based scoring mechanism encourages
regular practice and consistent participation, while detailed
analytical insights help users understand their learning patterns
better. The system is built with scalability in mind, allowing
future enhancements such as additional learning modules,
support for more languages, and advanced AI updates to
further improve conversational fluency.

From a technical standpoint, the web application uses
Node.js with the Express framework for backend processing,
Flask for handling Al-based text and speech analysis, and
MongoDB to securely store user progress and performance
data. The frontend is developed using standard web tech-
nologies such as HTML, CSS, and JavaScript to ensure a
clear, engaging, and easy-to-use interface. The platform is
designed to support multiple users at the same time, making it
suitable for individual learners, college language laboratories,
and online language learning environments.

In conclusion, the scope of this project goes beyond ba-
sic English learning by offering an Al-powered, interactive,
and scalable platform that helps students build fluency and
confidence in English communication. By using advanced
speech recognition, chatbot-based interaction, and adaptive
learning strategies, the system aims to provide a practical, real-
world language learning experience that prepares students for
academic challenges and professional communication needs.

II. OBJECTIVES

The main objective of this project is to develop an IELTS-
style learning environment that helps college students improve
their English language skills. Many students find it difficult
to use English effectively, especially in academic and pro-
fessional situations where strong communication abilities are
required. This web application is designed to reduce this gap
by providing an interactive, Al-supported platform that closely
aligns with real-world English proficiency examinations such
as IELTS.

The platform offers an immersive learning experience
by replicating IELTS-based listening, reading, writing, and
speaking activities. Structured reading and listening sections
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help strengthen comprehension skills and vocabulary, while
the chatbot-based conversation module allows users to prac-
tice speaking in real time and receive immediate feedback.
Through the integration of speech recognition and Al-powered
grammar correction, learners are guided on correct pronunci-
ation, sentence formation, and proper grammatical usage.

In addition, the system includes progress-tracking features
through personalized dashboards, enabling students to regu-
larly monitor their performance, identify weaker areas, and
improve their skills accordingly. This continuous evaluation
process supports steady and measurable language improve-
ment.

The AI assistant, functions as a virtual tutor by engaging
users in interactive conversations, pointing out mistakes, and
offering constructive feedback to gradually build confidence in
English communication. The overall goal of the platform is to
make English learning more accessible, engaging, and effec-
tive, helping students succeed in academic work, professional
environments, and everyday communication.

By combining real-time speech processing, natural language
processing models, and data-driven performance analysis, this
web application delivers a complete Al-based approach to En-
glish language learning. Its interactive and personalized design
encourages consistent practice and helps learners continuously
improve their grammar, listening skills, and conversational
fluency.

III. EASE OF USE

Ease of use plays a major role in how effectively any
educational technology is adopted and used. For learners
to regularly engage with an Al-assisted language learning
platform, the system must be easy to understand, simple to
access, and supportive of different user needs. The proposed
system is conceptually designed with a strong focus on us-
ability, ensuring that students with different levels of technical
knowledge can use the platform comfortably. By emphasizing
simplicity, clarity, and guided interaction, the platform aims
to reduce entry barriers and encourage continuous learner
participation.

A. User-Friendly Interface Design

The proposed platform is planned with a clean and well-
organized user interface that presents learning modules in a
clear and structured format. Each feature, including grammar
practice, conversational interaction, reading, and listening, is
intended to be clearly labeled and visually separated to prevent
confusion. Simple design elements, consistent page layouts,
and logical navigation paths are expected to help users move
smoothly between different learning activities. In addition, the
interface is designed to offer clear instructions and supportive
prompts, guiding learners through each activity step by step.
These design choices are expected to reduce mental effort and
allow students to concentrate more on learning tasks rather
than struggling with system complexity.
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B. Accessibility and Device Compatibility

To reach a wider group of learners, the proposed system is
intended to be accessible through standard web browsers with-
out the need for specialized hardware or software installation.
This approach ensures compatibility with desktops, laptops,
tablets, and mobile phones. A responsive interface design
is envisioned so that the platform can automatically adjust
to different screen sizes and support learning across various
devices. Accessibility considerations also focus on learners
with different levels of English proficiency and learning speed.
The use of simple language for instructions, clear feedback
messages, and flexible learning pace options is intended to
make the system usable for both beginners and advanced users.

C. Maintaining the Integrity of the Specifications

The system is conceptually designed to support learners
through guided interactions rather than complicated setup
processes. New users are expected to receive brief explanations
on how to use the platform and begin their learning activities.
During practice sessions, helpful hints and suggestions may
be provided to clarify system responses and guide learners
toward improvement. The conversational learning module is
designed to encourage active participation by allowing users
to make mistakes without fear of negative judgment. By main-
taining a supportive and friendly interaction style, the system
aims to improve learner confidence and sustain motivation.
A key objective of the proposed system is to minimize the
learning curve commonly associated with advanced Al-based
applications. By simplifying user interactions and handling
complex processes such as grammar evaluation and speech
recognition in the background, learners can focus entirely
on practicing and improving their language skills. Visual
indicators and simple performance summaries are expected to
present progress information in an easy-to-understand manner.
These usability-focused features are anticipated to enhance
user engagement, encourage consistent practice, and support
long-term learning outcomes. A platform that is easy to use
and navigate is more likely to be used regularly, thereby
increasing its overall educational value.

IV. RELATED WORK

Gowthamy et al. proposed an improved Al-based voice
assistance system that uses speech recognition, natural lan-
guage processing, and machine learning to perform computer-
related tasks through voice commands. The system is mainly
designed to improve accessibility and efficiency by allowing
users to interact hands-free through a graphical user interface.
It also relies on external APIs to retrieve information and
execute commands. Their study highlights the effectiveness
of NLP-based command understanding and adaptive learn-
ing techniques in improving user interaction with computing
systems. However, the system is focused mainly on utility-
based operations rather than educational objectives. It does not
include features such as structured language skill development,
continuous learner evaluation, or real-time corrective feedback,
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which limits its usefulness in English language learning ap-
plications that require pedagogical support.

Yves and Chan introduced a machine learning-based ap-
proach to predict IELTS speaking proficiency levels using
linguistic features extracted from transcribed speech. Their
system converts speech into text using automatic speech
recognition and then applies natural language processing tech-
niques to extract lexical and syntactic features. This approach
allows for more objective and consistent scoring aligned with
IELTS assessment standards, thereby reducing dependence on
human examiners. Although the model effectively emphasizes
factors such as lexical richness, it relies completely on text-
based analysis. As a result, important spoken language aspects
like pronunciation accuracy, fluency, and intonation are not
considered. Moreover, the absence of an interactive learning
environment or real-time feedback limits the system’s role to
score prediction rather than active speaking skill improvement.

Jing examined the use of speech recognition sensors com-
bined with artificial intelligence to enhance learners’ oral pro-
nunciation skills. The proposed method captures spoken input
through speech recognition and provides model pronunciation
using speech synthesis, allowing learners to compare their
speech with standard references. Real-time feedback helps
users identify pronunciation errors and improve accuracy.
While the study demonstrates the strength of Al-based pro-
nunciation training, its focus is limited only to pronunciation.
Other language skills such as grammar, listening comprehen-
sion, and conversational ability are not addressed. In addition,
the reliance on specialized sensor hardware and the variations
in Al-generated feedback present challenges for large-scale
and web-based learning systems.

Ericsson and Johansson studied the long-term impact of
conversational Al tools on English speaking practice among
lower secondary school students. Their system integrates
conversational agents with automatic speech recognition to
give learners more opportunities to practice speaking outside
regular classroom settings. The results show improvements
in learner confidence, engagement, and willingness to speak
English over extended use. However, the system is more
suitable for beginners, as advanced users experience repetitive
interactions due to predefined dialogue structures. Speech
recognition errors and technical limitations also affect the
learning experience, indicating the need for more adaptive
conversational models, detailed feedback mechanisms, and
coverage of additional language skills.

Barnwal et al. developed ARIVA, an Al-powered voice
assistant that uses speech recognition, NLP, and text-to-speech
technologies to perform everyday tasks such as scheduling,
web searches, and information retrieval. The assistant em-
ploys intent recognition and entity extraction techniques to
respond efficiently through both audio and visual outputs while
maintaining low computational complexity. Although ARIVA
performs well as a utility-oriented assistant, it is not designed
as a language learning system. The absence of structured
learning activities, linguistic error correction, and performance
tracking limits its application in exam-focused or skill-based
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English learning environments.

Subhash et al. proposed a general-purpose Al-based voice
assistant capable of performing a range of functions in-
cluding system control, language translation, and informa-
tion access through voice interaction. The system integrates
automatic speech recognition, text-to-speech synthesis, and
language modeling to enable natural communication between
humans and machines. While the assistant offers flexibility
and customization across multiple domains, it prioritizes task
completion rather than language learning. Features such as
adaptive feedback, individualized assessment, and structured
learning progression are not included, highlighting the clear
gap between general-purpose voice assistants and specialized
Al-driven English learning platforms.

V. PROPOSED SYSTEM DESIGN

The proposed system is an Al-assisted English learning
platform designed to help learners improve their grammar,
speaking, listening, and reading skills in a single, adaptive
environment. It brings together multiple AI components, in-
cluding natural language processing, text evaluation, speech
recognition, and comprehension analysis, to create an inter-
active learning experience that closely mirrors standardized
English proficiency tests.

The platform uses a modular design approach, where each
learning component functions independently while remaining
connected through a central controller. This makes the system
scalable and allows for future expansion, such as adding
more advanced Al models or supporting additional languages.
The platform aims to solve common learning challenges,
including limited access to human tutors, delays in receiving
feedback, and the lack of a structured, personalized learning
environment.

Conceptually, the system acts as a virtual tutor, providing
real-time corrections, scoring user responses, analyzing per-
formance patterns, and offering tailored recommendations. The
ultimate goal is to build a fully automated, efficient, and engag-
ing platform that supports learners in academic, professional,
and certification-focused English language preparation.

A. System Architecture Design

The architecture of the proposed system is designed as
a multi-layered framework consisting of an integrated user
interface, a centralized AI processing core, and a secure
data management backend, all working together to create an
adaptive English learning environment. At the user interface
layer, learners interact with the platform through modules
for grammar correction, speaking practice, reading compre-
hension, and listening exercises, each designed to capture
text or audio inputs and display Al-generated feedback in a
simple and intuitive manner. The captured inputs are trans-
ferred to the AI processing layer, which forms the core
intelligence of the system and comprises several specialized
modules, including a grammar analysis engine that detects
and corrects sentence-level errors, a speech recognition and
evaluation module that converts spoken responses into text
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while assessing pronunciation and fluency, a conversational
dialogue generator that produces context-aware responses for
interactive speaking sessions, and comprehension evaluators
that analyze user answers for reading and listening tasks.
These Al modules operate independently but communicate
through internal APIs, ensuring modularity, scalability, and
parallel processing. All processed results, user scores, activity
logs, and improvement patterns are stored within the data
management layer, which maintains structured user profiles,
historical performance records, and adaptive difficulty settings
that allow the system to personalize the learning experience
over time. This layered architecture not only enables efficient
data flow and real-time feedback but also ensures that future
upgrades—such as more advanced Al models, new learning
modules, or expanded language support—can be seamlessly
integrated without restructuring the entire system.
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B. System Flow Chart

The data flow begins when the user interacts with the
frontend, whether by logging in, signing up, submitting written
input, or speaking through a microphone. These interactions
are captured by the interface and sent to the Node.js/Express.js
backend, where authentication and session validation are per-
formed to ensure secure access. Once the user is verified,
inputs related to learning activities are forwarded to the Flask
API for Al processing, while the backend simultaneously com-
municates with MongoDB Atlas to store user profiles, update
progress logs, and maintain session activity. After the Al
service completes its processing, the results are returned to the
backend, where they are integrated with the user’s stored data
to generate a comprehensive response. Finally, the processed
outputs are displayed on the frontend dashboard, providing the
user with real-time feedback, performance metrics, and clear
visual insights into their learning progress.

IJERTV 151 S050372

International Journal of Engineering Research & Technology (IJERT)
I SSN: 2278-0181
Vol. 151ssue 05, May - 2026

[ |svsremsioe

B Craate output System end
Analyze user
input
Provide speech —
or text
«—{ sartiomsyser: )

USER SDE

Receive
correcticns,
scores, feedback

Check

ogin
/[ \ credentials

Userend  Je—t—Ine

( sartirom user % Login attempt Fﬁ

Fig. 2. MODULE 1

When the backend receives Al-related requests from the
frontend, it forwards them to the Flask API, which manages all
model-level processing. The API handles each request using
specialized Al components, including DeepSpeech for speech-
to-text conversion, transformer-based models for grammar cor-
rection and text refinement, BERT models for reading and lis-
tening comprehension scoring, and conversational models such
as BlenderBot for interactive dialogue. Once the processing is
completed, the Al-generated results are returned to the back-
end, which updates the user’s performance metrics, learning
history, and progress records in MongoDB Atlas. The system
also incorporates a continuous improvement loop, whereby
datasets from open-source repositories are periodically used
to retrain and enhance models such as T5, BlenderBot, and
BERT. This iterative training process ensures that the platform
becomes increasingly accurate, responsive, and capable of
addressing a broader range of language learning tasks over
time.
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A closer examination of the Flask microservice reveals how
multiple AI models collaboratively process user inputs. Upon
receiving raw text or speech, a routing mechanism determines
the appropriate model for the specific task. For grammar
correction, the input is directed to the TS5 Transformer, which

Page 5

(Thiswork islicensed under a Creative Commons Attribution 4.0 International License.)



Published by :
https://lwww.ijert.org/
An International Peer-Reviewed Jour nal

International Journal of Engineering Research & Technology (IJERT)
I SSN: 2278-0181
Vol. 151ssue 05, May - 2026

identifies errors and generates refined output. For conversa-
tional interactions, the input along with contextual information
is processed by BlenderBot to produce coherent and contextu-
ally relevant responses. In reading or listening comprehension
tasks, the user’s submitted answers are evaluated by the BERT
model, which analyzes content and assigns corresponding
scores. Once each model completes its respective operation,
the Flask API consolidates the outputs—including corrected
text, chatbot responses, comprehension scores, or speech tran-
scriptions—into a unified result. This aggregated output is
then sent back to the Node.js backend, ensuring a seamless,
organized, and efficient flow of intelligent feedback to the user.
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VI. METHODOLOGY

The development of the NLP-based English Language As-
sistant follows a clearly defined and systematic methodology
to ensure reliable performance, accuracy, and future scalability.
The overall approach is divided into several well-organized
stages that guide the progress of the project from initial plan-
ning to final deployment. These stages include data collection,
appropriate model selection, system implementation, training,
performance evaluation, and deployment.

A. Data Collection

To develop an Al-driven English learning platform, a di-
verse and well-balanced dataset is required to ensure accurate
model training and overall system effectiveness. The dataset
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is designed to cover multiple aspects of language learning,
including speech data, grammar correction data, conversational
data, and listening and reading materials. Speech data is
collected from publicly available sources such as Mozilla
Common Voice, which offers a wide range of spoken En-
glish samples. These recordings include different accents and
speaking styles, helping improve the performance of speech
recognition models.

The grammar correction dataset is created using data ex-
tracted from the C4 200M dataset, along with manually
prepared sentences that contain grammatical errors and their
corrected forms. This combination allows the model to learn
how to identify common mistakes and apply appropriate cor-
rections, supporting better sentence structure and grammatical
accuracy. Conversational data is obtained from open-source
chatbot datasets as well as real-world English conversations,
enabling the chatbot module to generate meaningful and
context-appropriate responses. This data helps the system
understand conversational flow, intent, and language context.

Listening and reading materials are carefully selected to
reflect an IELTS-style learning environment. These materi-
als include passages and audio recordings from educational
sources, which are structured to improve comprehension skills
through repeated practice. By aligning the content with stan-
dard proficiency tests, the system allows learners to train under
realistic and exam-oriented conditions.

Before using the collected data for model training, prepro-
cessing steps are applied to improve quality and consistency.
Tokenization is used to divide sentences into smaller textual
units, making it easier for language models to analyze and
process the data. For speech data, noise reduction techniques
are applied to remove background disturbances and improve
transcription accuracy. Text normalization is performed to
standardize sentence forms, correct inconsistencies, and ensure
balance across the dataset.

Through these preprocessing techniques, the dataset be-
comes structured, reliable, and suitable for training Al models
effectively. The quality and diversity of the data play a key
role in the performance of the English learning assistant,
making data collection and preparation a critical stage in the
development of the English Learning Web Application.

B. Model Selection

The selection of appropriate AI models plays an important
role in delivering an effective and efficient learning experi-
ence in the proposed web application. Different models are
integrated to support grammar correction, speech recognition,
chatbot-based interaction, and listening and reading evaluation.
Each model is chosen based on its suitability for language
learning tasks and its ability to provide accurate and real-time
feedback.

The grammar correction module is built using a fine-
tuned TS Transformer model. This model is trained on large
datasets consisting of incorrect sentences along with their cor-
rected versions, enabling it to recognize grammatical patterns
and apply accurate corrections based on context. By using
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deep learning techniques and natural language processing,
the model is designed to adapt and improve over time as it
processes more user-generated input.

For speech recognition, the system integrates DeepSpeech
along with the Web Speech API. DeepSpeech is an open-
source speech recognition model trained on diverse speech
datasets, which helps achieve reliable transcription accuracy
across different accents and speaking styles. The Web Speech
API supports real-time speech-to-text conversion, allowing
users to practice speaking exercises and receive instant feed-
back. Together, these tools help learners improve pronunci-
ation, clarity, and overall fluency through interactive voice-
based practice.

The chatbot module is powered by Blenderbot, developed
by Facebook Al, and fine-tuned using educational and con-
versational dialogue datasets. This model enables the chatbot
to engage users in meaningful conversations while providing
feedback related to grammar usage, sentence formation, and
language clarity. Blenderbot is designed to generate natural,
human-like responses, making it suitable for realistic conversa-
tional practice. The chatbot can also adjust its responses based
on the learner’s proficiency level, offering more personalized
learning support as users progress.

For listening and reading evaluation, BERT-based NLP
models are used to assess user comprehension. These models
analyze learner responses to reading passages and listening
exercises to evaluate understanding and provide corrective sug-
gestions. Due to BERT’s strong ability to capture contextual
relationships within text, it can offer accurate and meaningful
feedback. This evaluation component plays a key role in sim-
ulating IELTS-style assessments, where strong comprehension
skills are essential for achieving high scores.

Overall, the selected models are chosen for their accu-
racy, scalability, real-time performance, and suitability for
educational applications. By integrating these Al-powered
components, the proposed web application creates an adaptive
learning environment that provides personalized feedback,
supports gradual skill development, and helps learners pre-
pare effectively for English proficiency examinations such as
IELTS.

C. Implementation

The English Learning Web App is built with several in-
terconnected components, including the frontend, backend,
Al processing, and database management. The frontend uses
JavaScript, HTML, and CSS to create an intuitive, easy-to-use
interface. It handles interactive features like real-time speech-
to-text conversion, chatbot conversations, and user progress
dashboards. By integrating the Web Speech API, learners can
interact using their voice and receive immediate feedback. The
responsive design ensures the platform works smoothly across
desktops, laptops, tablets, and mobile devices, providing a
seamless learning experience.

On the backend, Node.js with Express.js manages tasks such
as user authentication, session handling, and API requests.
It processes inputs from users, manages their sessions, and
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communicates with the database. The backend also connects
the frontend with the Al models, ensuring smooth data flow
and accurate responses. To protect users’ personal data, secure
authentication methods like JWT-based login are implemented.

Al functions are handled through a Flask-based API, which
powers grammar correction, chatbot interactions, and speech-
to-text processing. The AI models analyze user inputs, gener-
ate real-time feedback, and return corrections or suggestions.
Flask allows the frontend and Al components to communicate
efficiently, keeping interactions fast and responsive. API end-
points are set up to manage grammar checks, conversational
practice, and listening comprehension exercises, providing an
adaptive and personalized learning experience.

User progress, conversation history, and learning analyt-
ics are stored in MongoDB, a flexible NoSQL database.
MongoDB can handle both structured and unstructured data,
making it ideal for tracking performance metrics. The database
keeps records of chatbot interactions, listening exercises, and
reading scores, allowing the system to give personalized rec-
ommendations based on past performance. Real-time updates
ensure learners can track their progress efficiently.

All these components work together to create a smooth, co-
hesive system. Users can practice, interact, and improve their
English skills while the web app adapts to their performance.
Its modular structure also allows for future enhancements,
such as adding new learning modules, improving Al features,
or supporting additional languages. Overall, this implementa-
tion provides a robust, interactive, and adaptive platform for
students preparing for English proficiency tests like IELTS,
making language learning engaging and effective.

D. Training and Evaluation

The training and evaluation process is designed to make
sure each Al model performs well and adapts effectively to
real-world learning situations. The Grammar Model is fine-
tuned using a dataset containing thousands of sentence pairs,
each with incorrect and corrected versions. Its performance is
evaluated with BLEU (Bilingual Evaluation Understudy) and
ROUGE (Recall-Oriented Understudy for Gisting Evaluation)
scores, which measure how accurate and fluent the corrected
sentences are. The model is trained iteratively to improve its
ability to identify and correct a wide variety of grammatical
errors, helping learners write more accurately.

The Speech Recognition Model is trained using diverse
English speech samples from datasets like Mozilla Common
Voice. This allows the system to understand different accents,
speech speeds, and pronunciations. The model’s accuracy is
measured using the Word Error Rate (WER), which calculates
the percentage of errors in transcriptions compared to the
original speech. Lower WER indicates better performance. The
model is refined through repeated training until it can provide
reliable real-time speech recognition for learners.

The Chatbot Model is fine-tuned on datasets containing
conversational dialogues, especially those aimed at English
learning and correction. Its responses are evaluated using
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perplexity scores, which show how well the model can gen-
erate human-like replies. User feedback is also critical in
improving the chatbot, ensuring that it provides meaningful,
context-aware answers. The chatbot is continuously updated
based on interactions with learners, making conversations
more engaging and effective for practicing spoken English.

For Listening and Reading Evaluation, BERT-based NLP
models are used to analyze responses to comprehension ex-
ercises. These models are trained on annotated IELTS-style
passages and validated by comparing user answers to expert-
verified solutions. This evaluation ensures that the system can
accurately gauge comprehension skills and provide helpful
feedback for improvement.

Overall, the training and evaluation methodology ensures
that each Al component meets high standards of performance.
By continuously refining the models based on evaluation
metrics and learner interactions, the system adapts to different
learning needs. This makes the English Learning Web App a
dynamic, intelligent, and effective tool for improving grammar,
pronunciation, comprehension, and conversational skills.

E. Model Deployment

Deploying the AI models is a crucial step to make sure
they are accessible, scalable, and efficient for real-time use.
The Flask API serves as the core of this deployment, en-
abling smooth communication between the Al models and the
frontend. It handles requests for grammar correction, chatbot
interactions, and listening comprehension feedback, providing
fast responses with minimal delay. Flask’s lightweight and
efficient design makes it an excellent choice for serving
machine learning predictions in real time.

To improve scalability and reliability, Docker and cloud
services are used in deployment. Docker containers package
the AI models along with their dependencies and API ser-
vices, ensuring that the system can be deployed consistently
across different environments. This containerized approach
minimizes compatibility issues and makes maintenance easier.
Cloud platforms like AWS, Google Cloud, or Azure host the
models, allowing multiple users to use the system simultane-
ously without any drop in performance.

Continuous updates are an important part of the deployment
strategy. The Al models are periodically retrained using new
data from user interactions and feedback, keeping them ac-
curate and adaptive to evolving learning patterns. Automated
retraining pipelines process new data, update model parame-
ters, and deploy improved versions seamlessly, without inter-
rupting the user experience. These updates gradually enhance
grammar correction, chatbot conversational ability, and speech
recognition accuracy over time.

By combining Flask, Docker, and cloud-based deployment,
the English Learning Web App provides a scalable, real-time,
and continuously improving Al-powered learning platform.
This robust deployment strategy ensures that learners receive
high-quality feedback, adaptive interactions, and an effective
environment for mastering English skills.

[JERTV 15| S050372

VII. RESULTS

The results of the Verba-L platform show that integrating Al
technologies like speech recognition, grammar correction, and
chatbot interaction creates an effective and interactive English
learning environment. The system provides real-time feedback
and supports all key language skills, helping users improve
continuously. Overall, it demonstrates a scalable and efficient
solution for enhancing language proficiency.

The proposed system, upon implementation, is expected
to yield significant improvements across grammar, speaking,
reading, and listening proficiency. Leveraging an advanced
grammar-correction model, learners are anticipated to receive
immediate feedback on sentence structure, tense consistency,
and vocabulary usage, enabling more efficient identification
and rectification of errors.

The speech-recognition and conversational AI components
are designed to enhance speaking fluency by allowing learners
to engage in real-time spoken interactions while receiving
automated feedback on pronunciation, pacing, and coherence.
For reading and listening tasks, the platform provides IELTS-
style comprehension exercises, offering exam-like scenarios
in which difficulty levels dynamically adjust to the learner’s
performance.

Furthermore, the system is expected to generate person-
alized learning pathways through continuous tracking and
analysis of individual strengths and weaknesses, resulting in
targeted recommendations and structured practice routines.
The integration of visual dashboards, streak indicators, and
progress graphs promotes sustained engagement and motiva-
tion by presenting clear, actionable insights into performance
trends over time.

Collectively, these anticipated outcomes suggest that the
system could substantially strengthen English language skills,
facilitate exam-oriented preparation, and provide a scalable
solution suitable for classrooms, training centers, and remote
learning contexts once fully deployed.

LISTENING ~ READING ~ WHYUS ~ ABOUT ~ &ADMIN

VERBA-L

“Welcome o Verha.L wherelearing meets engagment Inmerse yourselfna

Fig. 5. Home Page
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‘Submit & Next

Fig. 6. Listening Module

IELTS Reading Test

Reading Passage Questions & Answers.

i Scientists like to do research in Tikopia because this tiny
ikopia
place is of great remoteness.

. There are sil debates about the orgins of Polynesian culture, but one thing we can ensure is
that Polynesia is not a single trbe but a complex one. Polynesians, which includes Marquesan, True
Samoans, Niueans, Tongans, Cook Islanders, Hawaiians, Tahitians, and Maor, are geneticaly
linked to indigenous peoples of parts of Southeast Asia. Its a sub-region of Qceani, Fakse
comprising a large grouping of over 1,000 islands scattered over the central and southern

Pacific Ocean, within a triangle that has New Zealand, Hawail and Easter Island s its corners, Not Given

B. Polynesian history has fascinated the western world since Pacific cultures were first
contacted by European explorers in the late 18th century. The small island of Tikopia, for many
people - even for many Solomon Isianders - is so far away that it seems ke a mythical land; a
place like Narnia, that magical land in C. S. Lewis' classic, The Chronicles of Naria.' Maybe
because of it — Tikopia, its people, and their cultures have long fascinated scholars, travelers,
and casual observers, Like the pioneers Peter Dillon, Dumont D'Urville, and John Coleridge
Patterson who visited and wrote about the island in the 1800s, Raymond Firth is one of those

people captured by the alluring attraction of Tikopia. AS & result, he had made a number of trps

Fig. 7. Reading Module

VIII. DISCUSSION

The proposed system highlights the potential of integrat-
ing artificial intelligence into language learning, offering a
practical approach for learners to improve grammar, speaking,
reading, and listening skills. By combining multiple Al com-
ponents—such as grammar correction models, speech recogni-
tion, conversational dialogue, and comprehension scoring—the
system provides a comprehensive framework that goes beyond
traditional learning tools.

One of the key advantages of this conceptual platform is
its adaptive and personalized nature. The system is designed
to analyze individual performance and adjust the difficulty
level of exercises accordingly, ensuring that learners of varying
proficiency levels receive an appropriate challenge. This adap-
tiveness encourages consistent engagement and helps learners
focus on areas that require improvement, making the learning
process more efficient and tailored.

In addition, the modular architecture ensures that each Al
component can operate independently while contributing to the

[JERTV 15| S050372

Yousaid: ' woul ke o prefe pre

Correction: I think you meantto

Hello there!

Meet Feli,your new personlasistant withanoutstandin pesoclity!

Fig. 8. Chatbot Interaction (Felix)

overall learning experience. This design supports scalability
and allows future enhancements, such as the integration of
more advanced transformer models, additional language mod-
ules, or immersive learning techniques.

However, several conceptual challenges must be considered.
Accuracy in speech recognition can vary due to accents,
pronunciation differences, and background noise. Furthermore,
ethical concerns, including data privacy, secure handling of
user information, and unbiased model responses, are essen-
tial considerations for real-world deployment. Despite these
challenges, the system’s conceptual framework demonstrates
a promising path toward creating an interactive, Al-assisted
learning environment suitable for academic institutions, remote
learners, and professional training programs.

IX. CONCLUSION

This paper presents a conceptual framework for an Al-
driven English learning platform aimed at enhancing grammar,
speaking, reading, and listening skills through interactive and
adaptive modules. The proposed system combines natural
language processing, speech recognition, and personalized
feedback mechanisms to offer a structured and engaging
learning experience.

Although the platform is presented at a conceptual level,
the analysis indicates significant potential for improving learn-
ers’ language proficiency in both academic and professional
contexts. By providing real-time feedback, tailored learning
paths, and comprehensive performance tracking, the system
addresses common challenges faced by English learners, such
as limited access to tutors, delayed feedback, and unstructured
learning approaches.

Future work could focus on integrating more advanced Al
models, expanding support for multiple languages, and incor-
porating immersive technologies such as augmented reality or
virtual classrooms. Overall, this conceptual platform lays the
foundation for a scalable, intelligent, and adaptive learning tool
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that can be used by educational institutions, training centers,
and individual learners seeking to improve their English skills.
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