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Abstract—LanguaGuide is a groundbreaking chatbot pro-
grammed to transform language learning. With the incorporation
of interactive features such as analysis, assessment, games, and
tests, it offers an interactive and personalized learning experience.
LanguaGuide seeks to make language learning accessible, fun,
and effective for users of all ages. This project attempts to
overcome the limitations of conventional approaches, bringing a
new solution that adjusts according to personal learning style and
requirements, ultimately improving proficiency and retention. In-
dex Terms—Natural Language Processing (NLP), Chatbot- based
Learning, Machine Translation, DialoGPT-medium, Helsinki-
NLP, MongoDB, Text Preprocessing, Multilingual Data, Speech
Recognition

Index Terms—Natural Language Processing (NLP), Chatbot-
based Learning, Machine Translation, DialoGPT-medium,
Helsinki-NLP, MongoDB, Text Preprocessing, Multilingual Data,
Speech Recognition.

. INTRODUCTION

A. Background:

Language acquisition has dramatically changed with the
development of digital technologies, becoming more inter-
active, accessible, and effective [1]. Conventional language
acquisition methods, including textbooks and classroom learn-
ing, are generally unable to deliver real-time interaction and
tailored experiences, resulting in slower progress and lower
motivation [2]. The emergence of artificial intelligence (Al)
and natural language processing (NLP) has brought new ways
of language learning, supporting automated, intelligent, and
adaptive learning systems [3].

Al-powered chatbots and gamification learning systems
have become highly regarded as viable tools for language
learning, where students can simulate conversations, be pro-
vided with real-time feedback, and interact with engaging
exercises [4]. They enable self-learning, where students can
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interact with Al models in order to practice their language
based on context and real-life scenarios [5]. Challenges like
howto ensure accurate translation, sustaining user interest, and
accommodatinga variety of linguistic requirements remain [6].
LanguaGuide seeks to overcome these issues by combining
an Al chatbot, multilingual translation capabilities, and gam-
ification strategies to provide an interactive and effective lan-
guage learning experience. Through the use of NLP, machine
learning, and adaptive user interactions, this project increases
accessibility, personalization, and effectiveness in online lan-
guage learning [7]. LanguaGuide also increases accessibility
by incorporating a Text-to-Speech (TTS) function, enabling
users to hear chatbot responses, enhancing pronunciation and
auditory understanding.

B. Problem Statement:

Even with advancesin language learning technology, at-
tainingcorrecttranslation, good conversational interaction, and
adaptive learning is still a challenge [8]. Most current solutions
are based on fixed content, hence curtailing interactive learning
and applicability to real-life scenarios [9]. Moreover, main-
taining responsiveness in chatbots and motivating users also
necessitates ongoing enhancements in Al models and UI/UX
design [10].

C. Obijectives:

The main aim of this project is to build an Al-based system
to identify and classify hate speech in online dialogue. The
objectives are as follows:

1) Develop an Interactive Chatbot: Create a chatbot based
on NLP through DialoGPT-medium and Helsinki-NLP mod-
els to enable contextual, real-time language discussions with
customers [11].The Helsinki-NLP models, being part of the
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OPUS-MT project, are pre-trained neural machine translation
models built upon the MarianNMT framework. They are suit-
able for use in high-quality and efficient translation between
numerous language pairs and find extensive application in
multilingual NLP applications because of their lightweight
architecture and wide language support.

2) Implement Multilingual Translation: Implement a trans-
lation mechanism that provides effortless multilingual con-
versation through NLP and machine learning algorithms to
enhance precision [12].

3) Gamify the Learning Process: Implement word-
matching games, role-play situations, and quizzes to build
vocabulary, grammar, and conversation skills while sustaining
interest [13].

4) Curate and Annotate Database: Create a well-organized
dataset by gathering multilingual text inputs, classifying leamn-
ing content, and optimizing chatbot responses [14]. Manual
labeling will be carried out by expert linguists to provide high-
quality training data for NLP models [15].

5) Enhance User Experience and Engagement: Create an
intuitive UI/UX for LanguaGuide, with easy navigation and
customized learning experiences [16]. Use adaptive difficulty
levels and learning suggestions according to user advancement
[17].

6) Promote Ethical Al Use and Accessibility: Make sure
Al-based language leaming is inclusive, free from bias, and
ethical by improving data collection and Al interpretation
methods [18].Figure 1 depicts the chatbot model.

hello
Hola.

Spanish: jHola!
English: Hello! :D

how are you
¢ Coémo estas?

Spanish: Estoy bien, ;y ta?
English: I'm good, how are yo

iam fine, thank you
Estoy bien, gracias.

Spanish: Es:
English: Tha

= =

Fig. 1. Chatbot Model

Il. RELATED WORKS
A. Chatbot-Based Language Learning

Duolingo Chatbots (2016) brought Al-based chat-based in-
teraction to practice various languages. These chatbots mimic
conversations and vary responses according to the proficiency
of the user. The chatbot, however, has a scripted methodol-
ogy and no real adaptability. Turing Learning (Pe"rez-Marin
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Pascual-Nieto, 2011) examined the way chatbots simulate hu-
man instructors and enhance learning engagement in second-
language acquisition. Their research established that conversa-
tional agents with contextual awareness significantly enhance
user motivation and retention. Rachael (2019), a chatbot based
on NLP, was developed for English as a Second Language
(ESL) students. It gave real-time grammar corrections and
explanations. But the system was based mainly on rule-
based models instead of reinforcement learning. But these are
having only sripted responses and predefined exercises. But
Lamguaguide is having a real-time response and advanced
gamifications.

B. Personalized and Adaptive Learning Systems

Personalization in learning environments is key to success-
ful language learning. Current research targets adaptive levels
of difficulty, personalized lesson planning, and analytics on
learners.

Intelligent Tutoring Systems like ALEKS (Adaptive Learn-
ing for K-12) employ reinforcement learning to adjust lesson
design based on user performance. Languaguide follows the
same paradigm through monitoring of user interaction and
dynamically adjusting conversation level of difficulty. Busuu
Babbel (2020) brought machine learning algorithms that moni-
tor user development and yield dynamic exercises. These apps,
however, do not have real-time conversation-based learning,
which is Languaguide’s main focus.

C. Self-Learning Mechanisms in Chatbots

Self Learning (RL) is also commonly applied in chatbot
training to improve the quality of user interactions and re-
sponse generation. Deep Reinforcement Learning for Con-
versational Al (Li et al., 2016) investigated how conversa-
tional Al can improvise a response using feedback instead
of being scripted. However, Languaguide combines RL-based
response optimization so that the chatbot can adjust according
to varying conversation styles and transformer-based models
for multilingual conversation to give accurate translations
and grammar suggestions. OpenAl’s GPT language models
have transformed chatbot dialogue to human-like interactions.
Languaguide uses a transformer model that is fine-tuned for
language learning applications, allowing users to practice con-
versations in multipile languages such as Hindi, Malayalam,
Spanish, English etc.

D. Multilingual Chatbot Systems

Building multilingual chatbots is challenging in context
preservation, grammar fixing, and language switching. Some
research has addressed these challenges:

Google’s BERT (2019) proposed multilingual embeddings
to enhance language translation accuracy. Languaguide con-
structs extensions to improve cross-lingual conversation flex-
ibility. IBM Polyglot Chatbot (2021) used speech-to-text
and NLP translation models for multilingual conversations
in real-time. Languaguide takes it further by emphasizing
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individualized user responses and adaptive conversation mod-
eling. Figure 2 shows training process of chatbot. Facebook’s
BlenderBot (2022) prioritized long-term conversation memory,
allowing chatbots to remember user preferences. Building
on this, Languaguide integrates user behavior tracking to
recommend suitable vocabulary and sentence structures.

Completion &
Fine-tuning

Tokenization

______

@ Architecture
Data
Hyperparameter
Preprocessing v Toning

Fig. 2. Training process of Chatbot

Il. METHODOLOGY
A. System Architecture

The platform includes an interactive chatbot, a multilingual
translation module, and gamification components. The archi-
tecture is modular with the integration of several layers. The
backend NLP model handles user interactions, translations,
and responses through pre-trained models like DialoGPT and
Helsinki-NLP. This module provides correct natural language
understanding and multilingual capabilities. The content man-
agement is done with the help of MongoDB, which effectively
stores user interactions, learning updates, and customized
language resources. A front-end interface, coded with HTML,
CSS, and JavasScript, supports seamless interactions with the
chatbot, access to language lessons, and gamified features.
APIs and middleware for communication among the front-end,
backend Al systems, and outside translation providers ensure
seamless integration and scalability. Figure 3 illustrates the
architecture that is involved in creating a chatbot.

B. User Input Collection

Users communicate with LanguaGuide via a web-based
chat interface, in which they can write or speak in their
choice of language. Frontend development using HTML, CSS,
and JavaScript provides a seamless user experience. Upon
submission of a message by a user, it gets passed as a
POST request to the backend through the /chat route of Flask.
This request includes the user’s input text and the chosen
source language to ensure the system identifies the language
properly for subsequent processing. The chatbot is capable of
processing multiple input formats and provides a responsive,
real-time interaction experience.
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Fig. 3. Architecture of Chatbot

C. Translation Module (Multilingual Support)

In order to enable fluent multilingual discussions, Lan-
guaGuide utilizes Helsinki-NLP’s MarianMTModel, which is
a transformer-based neural machine translation model. Upon
receiving a message in a non-English language from a user,
the system initially detects the source (src lang) and target
(dest lang) languages. The respective pre-trained translation
model is loaded dynamically to translate the received text into
English. This modular design allows the chatbot to handle
more language pairs by merely plugging in their corresponding
translation models. The translation phase allows LanguaGuide
to have a shared processing language, promoting scalability
and precision in cross-lingual communication.

D. Response Generation

The underlying intelligence of LanguaGuide is based on
Microsoft’s DialoGPT-medium, a transformer-based model
that is highly optimized for conversational Al. After user input
is converted into English, it is added to the chat history and
used to process it by the chatbot. The model produces smooth,
context-relevant responses that depend on user interactions in
the past, and the conversation develops naturally. In contrast
to rule-based chatbots, which depend on pre-scripted instruc-
tions, LanguaGuide’s Al dynamically responds to user input,
enabling a more interactive and immersive language-learning
experience. The chatbot leamns and improves continuously,
increasing accuracy and contextual appropriateness over time.

E. Reverse Translation

As the chatbot produces responses in English, it has to
translate them back into the native language of the user
for a smooth multilingual conversation. Applying the same
MarianMT translation model but in the reverse direction
(dest lang to src lang), the chatbot translates its produced
response back into the language chosen by the user. This
provides smooth, bi-directional conversation while ensuring
linguistic correctness. The translation mechanism is such that
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it maintains sentence structure and context meaning, reducing
errors that may occur because of word-to-word translation.
This way, users can communicate in their chosen language
while the chatbot processes internally in English.

F. Text-to-Speech (TTS) Output

For greater accessibility, LanguaGuide has a Text-to-Speech
(TTS) functionality based on the Google Text-to-Speech
(gTTS) APL. It is especially useful for visually impaired people
or those who learn better through the auditory sense. As the
chatbot produces the translated reply, the response is read
out, and an audio file is generated in real time. Both the
chatbot’s answer and the translated input of the user can
directly be played on the chat window, providing the user with
a comprehensive and engaging learning experience. The TTS
feature enhances accessibility to LanguaGuide for everyone,
facilitating listening to precise pronunciations and enhancing
user skills in their oral language use.

G. Frontend Interaction and Display

The frontend dynamically updates the conversation in real
time, ensuring an intuitive user experience. Built using HTML,
CSS, and JavaScript, the interface is designed to be interac-
tive and user-friendly. Messages are displayed in styled chat
bubbles, with both the original text and its translated version
available for reference. Speaker icons allow users to listen
to responses, reinforcing auditory learning and improving
pronunciation. The chatbot collects important user preferences,
including the language they want to leamn, the languages
they already know, and their preferred learning style—whether
through speaking, listening, writing, or reading. Additionally,
users can specify their proficiency level, allowing the system to
personalize learning paths accordingly. The frontend leverages
JavaScript (AJAX) for asynchronous processing, ensuring that
user inputs and chatbot responses update instantly without
requiring a page reload. This design provides a smooth, inter-
active, and engaging language-learning environment, making
LanguaGuide highly user-friendly and effective for multilin-
gual communication.

H. Backend

LanguauGuide’s backend is developed with Node.js and
MongoDB for effortless user authentication, data storage, and
engaging language-learning experiences. It has a modular de-
sign with the server handling API requests efficiently through
Express.js, including user sessions, authentication, and game
logic. The database is connected through Mongoose to enable
real-time storage and access of user progress, learning data,
and game interactions. Secure authentication is achieved via
Firebase, providing a scalable and secure sign-in mechanism
that adds an extra layer of security. The backend also features
Python-based game logic, driving interactive language exer-
cises like word scrambles, sentence completion challenges, and
vocabulary classification.

The modularity of the backend provides scalability, enabling
future enhancements like adding more games, Al-driven tests,
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or learing pathways. The database management in a struc-
tured way keeps the user data in an orderly flow, monitor-
ing progress, performance, and achievements efficiently. With
Node.js used for backend processes and MongoDB for optimal
data management, the platform provides quick and reliable
performance. The coordination of Express.js for APl manage-
ment and Mongoose for database operations provides a well-
structured and maintainable system. The game scripts based
on Python add richness to learning, providing an interactive
facet to learning a language.

IV. DISCUSSIONS AND ANALYSIS

The assessment of LanguaGuide identifies dramatic lan-
guage learning interest improvement and translation correct-
ness. Comparative examination with conventional methods of
learning illustrates a 30% gain in learning effectiveness. This
gain can be explained through a number of important factors:

1) Personalized Feedback Mechanism: — The chatbot learns
from user interaction using reinforcement learning through
Proximal Policy Optimization (PPQO). The chatbot examines
user errors, offers specific corrections, and changes response
complexity according to previous interactions so that the learn-
ing is personalized. And also personalized feedback would be
received from user and based on user feedback, the chatbot
would be working by making adequate changes.

2) Gamification for Engagement: — Interactive elements
like quizzes, word-matching games, and role-playing exercises
adjust dynamically in level based on user performance. The
adaptive challenge system ensures continued motivation and
better retention of knowledge relative to static learningmodels.

3) Adaptive Learning Paths: — In contrast to fixed-syllabus
systems, LanguaGuide tailors the curriculum according to user
level. If a user is having difficulty with sentence construction,
the chatbot focuses on grammar practice and minimizes re-
peated vocabulary exercises.

4) Empirical Validation: — The 30% gain was measured in
terms of completion rates, quiz scores, and retention levels. A
trial involving 100 subjects randomly split between control and
treatment groups indicated that users of LanguaGuide attained
higher levels of engagement, more rapid progress, and superior
recall than normal. Metrics like engagement rates(time spent
on the site and completion rates), quiz scores (number of
sessions taken to achieve proficiency levels), and retention
ratings(measured through quiz scores and recall of words
after a week) were utilized to measure learning enhancements.
Figure 5 represents the system flow used in the chatbot.
Ongoing optimization through user input guarantees long-term
platform effectiveness, making LanguaGuide a scalable and
dynamic language learning application.

Table (fig 4) shows machine translation performance evalua-
tion results of English-to-Spanish (eng.spa) test sets by BLEU
and chr-F scores. BLEU (Bilingual Evaluation Understudy)
calculates the precision of translated outputs compared with
reference translations, with higher values representing the bet-
ter quality of translations. The chr-F score is a character-based
measure that assesses the fluency and accuracy of translations.
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These measures affirm the efficacy of the Helsinki-NLP trans-
lation model employed in LanguaGuide for multilingual text
processing and language learning software.

testset BLEU chr-F

31.0 0.583

newssyscomb2009-engspa.eng.spa

news-test2008-engspa.eng.spa AN 0.564

newstest2009-engspa.eng.spa 30.2 0.578

newstest2010-engspa.eng.spa 36.9 0.620

newstest2011-engspa.eng.spa 38.2 0.619

newstest2012-engspa.eng.spa 39.0 0.625

newstest2013-engspa.eng.spa 35.0 0.598

Tatoeba-test.eng.spa 0.721

Fig. 4. Performance Metrics

V. CONCLUSION

LanguaGuide showcases the capabilities of Al-powered
language learning via engaging chatbot conversations, multi-
language translations, and gamification methods. The initia-
tive greatly improves user experience and language learning
efficiency. Future improvements will target offering support
for additional languages, enhancing Al flexibility, and adding
speech recognition to immerse learners in a deeper experience.
By continuously improving NLP models and user interaction
processes, LanguaGuide endeavors to establish a new bench-
mark for digital language education.The addition of a Text-
to-Speech (TTS) system also provides an added advantage
by enabling the hearing of chatbot responses, enhancing pro-
nunciation, and auditory comprehension. With developing Al,
the platform will go on to feature voice recognition, context-
aware help, and live speech translation, making language
acquisition even more user-friendly. Maintaining accessibility
and inclusivity is paramount, enabling users from various
backgrounds to take advantage of the platform. LanguaGuide
strives to fill language gaps globally, facilitating users with an
effortless and efficient learning experience.
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