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Abstract

This paper presents the Multilingual Assistant chatbot, a smart tool designed
to improve how students interact with their college and make administrative
tasks easier. Built using Python and JavaScript, the chatbot includes useful
features like support for multiple languages, voice chat, answers to common
Keywords: . questions, appointment booking, and event reminders. It uses natural
Al Chatbot; Multilingual janguage understanding and simple automation to make communication
Support; Natural Language quicker, clearer, and more convenient. The chatbot is especially helpful for
Processing;  Automation; stydents who speak different languages, creating a friendly and easy-to-use
Voice Interaction. learning environment. It also takes pressure off staff by handling routine
tasks. Overall, this system shows how Al can make a real difference in

Article history
Received: 10 May 2025
Accepted: 21 May 2025
Published: 27 June 2025

education today.

1. Introduction

Education is the backbone of any society, and as
the world becomes more connected, schools and
colleges are turning to technology to improve the
way students learn and interact. Today, classrooms
are filled with students from different regions and
language backgrounds. This makes it harder for
institutions to communicate clearly and fairly with
everyone. To help address this challenge, we built
the Al-Powered Multilingual Assistant — a
chatbot designed to make communication easier,
faster, and more inclusive. This chatbot can
understand and respond in multiple languages,
helping students who aren’t fluent in English feel
more comfortable asking questions. It also
supports voice interaction, which is especially
useful for students who are visually impaired or not
comfortable typing. The assistant can answer
common questions, schedule appointments, and
send reminders about events—all of which help

OPEN ACCESS

reduce the workload on staff, so they can focus on
more important tasks. What makes this assistant
even more helpful is that it doesn’t just answer
questions — it learns. Each time a student interacts
with it, the system gets better at understanding their
needs. It Can remember a student’s schedule,
remind them about upcoming deadlines, or even
provide department-specific details. By connecting
with the college’s database, the assistant can offer
personalized answers — like course details, exam
dates, and contact information for faculty — all in
real time. Many existing systems lack this level of
integration. They may only support one language,
don’t respond well to spoken queries, or require
users to go through multiple steps to find
information. Our assistant brings all these features
into one place, making it easy to use and helpful
for everyone, regardless of their background or
technical ability. This system is especially helpful
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for new students or those who are still getting used
to college life. It gives quick and clear answers,
helping them stay organized and less stressed.
Whether a student comes from a small village or a
big city, they get the same level of support. That
kind of fairness helps create a welcoming
environment where all students feel seen and
understood. Over time, the assistant becomes more
than just a tool — it acts like a digital guide. It
quietly supports students throughout their
academic journey, answering questions, reminding
them of tasks, and offering help when they need it.
It also takes pressure off college staff by handling
repetitive tasks like answering FAQs, helping with
event sign-ups, or guiding students through form
submissions. This gives staff more time to handle
tasks that need personal attention, which improves
the overall quality of support students receive. As
colleges continue to grow and adapt to new
technologies, tools like this chatbot will become
essential. It’s built to grow with the institution —
new features can be added, more languages can be
supported, and security can be strengthened as
needed. Because it’s flexible, it won’t go out of
date quickly and can adjust to future needs. Many
students avoid visiting administrative offices
because of long lines, limited hours, or simply not
knowing whom to approach. This assistant
removes those barriers. Students can get help
anytime — whether they want to know how to
apply for a scholarship, request a document, or find
out where to submit an assignment. Everything is
available at their fingertips, in their own language,
and with no waiting involved. That kind of access
builds trust and confidence, helping students
manage their academic life with more ease and
clarity. The assistant also serves as a bridge
between students and faculty. It can help deliver
announcements, share important updates, and
encourage timely communication — even after
class hours. In a time when digital learning and
hybrid classes are becoming more common, this
assistant helps maintain strong communication and
support outside the traditional classroom setup. In
the long run, this kind of technology doesn’t just
solve problems — it reshapes how educational
institutions interact with students. It makes
education more accessible, more equal, and more
supportive — and in doing so, helps every student
feel like they truly belong.
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2. Literature Survey

Al Chatbots in Education: Methods, Tools, and
Challenges Reference: Smith et al., 2023

This paper reviews the methods, tools, and
challenges related to the design and
implementation of Al chatbots in education,
focusing on their use in student support and
learning  monitoring. It highlights  the
advancements in Al, Natural Language Processing
(NLP), and Natural Language Understanding
(NLU), which have enabled chatbots to play
significant roles in administrative support,
academic advising, and student feedback
collection. [2] Development of a Multilingual Al
Chatbot for Real-Time Educational Consultation
Reference: Chen et al., 2023 This study focuses on
the development of a multilingual Al chatbot
designed to address the growing demand for real-
time educational consultation services, particularly
due to language barriers and limited face-to-face
interactions. Powered by a Deep Learning Gated
Recurrent Units (GRUs) model, the chatbot uses
Al, NLP, and language detection and translation
APIs to support conversations in over 50
languages. The chatbot achieved over 95%
accuracy in real-time testing, with 60% of users
expressing high satisfaction. [3] Al-Powered
Chatbots in ESL Learning and Multilingual
Education Reference: Zhang et al., 2023. This
paper examines the role of Al-powered chatbots in
enhancing English as a Second Language (ESL)
learning, offering flexible, interactive, and
accessible language learning experiences. The
study highlights the benefits of chatbots in
providing on-demand learning opportunities and
engaging platforms, while also addressing
challenges such as technological limitations,
cultural biases, and privacy concerns. [4]
Students' Perceptions and Use of Al Chatbots in
Higher Education: A Scoping Review Reference:
Zhang et al., 2023 This scoping review analyzed
24 empirical studies on students' perceptions and
use of Al chatbots in higher education. The
research found that students generally have
positive perceptions, valuing chatbots for
academic support, coding assistance, and
immediate feedback. However, concerns about the
accuracy, reliability, and ethical implications of Al
chatbots, such as plagiarism and over-reliance,
were also noted. [5] A Systematic Review of
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Educational Chatbots: Roles, Design Principles,
and Challenges Reference: Liu et al., 2023 This
study systematically reviewed 36 research papers
to analyze the use of educational chatbots across
seven key dimensions. It found that chatbots are
primarily used in computer science, language
learning, and general education, with most
operating on web platforms. The study highlights
the roles of chatbots, such as teaching agents and
peer agents, and emphasizes the need for improved
interaction styles, design principles, and evaluation
methods. [6] Perceptions and Use of Al Chatbots
among Students in Higher Education: A Scoping
Review of Empirical Studies Reference: Cormac
McGrath et al., 2024 This study reviews 23
empirical research articles published between
December 2022 and December 2023, focusing on
Al chatbots in higher education. It identifies key
gaps in the field, including the limited use of
learning theories to explain chatbot impacts and the
dominance of hyperbolic narratives (either
dystopian or utopian) in the research discourse. [7]
Al-Driven  Student  Assistance:  Chatbots
Redefining University Support Reference: S.
Martinez-Requejo et al., 2024 This paper explores
the use of Al chatbots in higher education to
address challenges such as diverse student
populations, online learning, and limited student-
teacher interaction. The chatbot provides
personalized academic support, quick access to
information, learning reinforcement, and ongoing
support outside class hours, promoting self-
regulated learning. It also reduces teacher
workload by automating responses to common
queries. [8]  Using Al Chatbots in Education:
Recent Advances, Challenges and Use Cases
Reference: Moneerh Aleedy et al., 2024 This paper
reviews the methods, tools, and challenges in
designing and implementing Al chatbots in
education, focusing on their roles in student
support and learning monitoring. It highlights
advancements in Al, Natural Language Processing
(NLP), and Natural Language Understanding
(NLU), which enable chatbots to assist in
administrative  support, academic advising,
language learning, and student feedback
collection. [9] Chatbots in Education: The Impact
of Artificial Intelligence Based ChatGPT on
Teachers and Students Reference: Norbert Annus,
2023 This article explores the potential of
ChatGPT and Al chatbots in education, focusing
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on their benefits and challenges. ChatGPT offers
personalized  learning, enhances teaching
efficiency, and provides interactive learning
experiences. However, it faces challenges such as
the lack of emotional support, reliance on accurate
data, and the potential for misuse or over-reliance.
The article emphasizes the role of teachers in
integrating Al tools responsibly and highlights the
importance of educational institutions in ensuring
proper design and implementation. [10]
Student Assistance University Chatbot Using Al
Reference: Akshay S Bangar et al., 2024 The
project aims to develop a student assistance chatbot
using Python, Fast API, and machine learning to
address the challenges universities face with
outdated and time- consuming student complaint
handling processes. The chatbot will leverage
Natural Language Processing (NLP) and dialog
management tools to classify complaints and
provide accurate responses. By automating
grievance handling, the system seeks to improve
accessibility, efficiency, and student satisfaction.
3. Related Work

e Multilingual Chatbots: Previous studies
highlight the importance of multilingual
systems in breaking language barriers.
However, most systems lack voice
interaction or focus on a limited number of
languages.

e Voice Interaction in Education: Research
shows that voice-enabled systems enhance
accessibility for students with disabilities,
but integration with multilingual support
remains limited.

e Automation in Educational Tools:
Automation of routine tasks like
scheduling and FAQs has proven effective
in reducing administrative workload, but
existing systems often lack comprehensive
integration.

e User Experience with Chatbots: Al-
powered chatbots improve engagement in
language learning, emphasizing real-time
feedback and tailored learning paths.

e Challenges in Multilingual Systems:
Many existing chatbot systems face
challenges such as restricted language
options and lack of cultural adaptability.

e Real-time Translation Support: Some
systems offer real-time translation but

International Research Journal on Advanced Science Hub (IRJASH) 550



Laxmi M Chikkaraddi et al

often fail to maintain contextual accuracy,
which leads to misinterpretation of user
intent.

e Natural Language Processing in
Education: NLP has been applied in
education for grading, content analysis, and
tutoring systems, yet its application in
multilingual conversational agents is still
emerging.

e Accessibility in Digital Learning Tools:
Several studies emphasize the need for
accessible interfaces for students with
visual or motor impairments, yet very few
tools  combine  accessibility  with
multilingual functionality.

o Al Integration in Campus
Communication: Institutions using Al-
based assistants report faster query
resolution and  improved  student
satisfaction, but most implementations are
limited to English-only interactions.

e Cultural Sensitivity in Chatbot Design:
Research suggests that culturally adaptive
chatbots can better engage users from
different regions, though few systems
currently incorporate such features.

e Personalization  Through  Machine
Learning: Chatbots that use machine
learning can tailor responses based on
previous interactions, but personalization
across different languages remains
underexplored.

e Limitations of Rule-Based Chatbots:
Rule- based systems are still common in
educational settings, but their inability to
understand natural language across
multiple languages makes them less
effective for diverse campuses.

4. Research Methodology

To build an Al-powered multilingual assistant that
can help students with college-related queries, we
followed a structured research methodology. This
chapter explains how we planned, designed,
implemented, and tested our chatbot system. The
aim was to make sure the assistant works
accurately in multiple languages and provides real-
time, useful responses.

The Main Goals of Our Project Were

e To create a chatbot that can understand and
respond in multiple languages like English,
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Kannada, Hindi, Tamil, and Telugu.

To use Natural Language Processing
(NLP) techniques so the chatbot can
understand the context of questions.

To ensure the chatbot responds quickly and
accurately.

To evaluate how well it works through
testing and user feedback.

5. Research Approach

We used a practical, step-by-step approach,
following the software development life cycle
(SDLC) with an agile method. This allowed us to
make improvements along the way. The process
included:

Collecting Requirements: We studied the
kind of questions students usually ask on
the college website and noted down all
features we wanted.

Designing the System: We planned how
the chatbot would work—what modules it
would need, like language detection,
translation, and response handling.
Building the Chatbot: We developed the
chatbot using Python and added features
like intent recognition and multilingual
support.

Testing: We tested the chatbot’s responses
in different languages and checked if it was
giving correct and quick replies.
Improving: Based on feedback, we fixed
errors and made the chatbot more user-
friendly.

5.1. Data Collection
We Collected Two Types of Data

Primary Data: Common questions and
information from the college website,
student FAQs, and other relevant sources.
Initially, we used data from MITS and later
updated it to match City Engineering
College (CEC).

Secondary Data: Information from
research papers, existing chatbot APIs,
NLP models, and documentation to support
our system’s design.

5.2. Tools and Technologies Used
To bring this project to life, we used several
technologies:
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Python: For building the chatbot and
handling backend logic.
Flask: To create a web framework for the
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chatbot.

e NLP Libraries: Like NLTK, TensorFlow,
Keras to understand language and process
queries.

e Google Translate API: To handle
translations for multilingual support.

e Machine Learning: For intent detection
using classifiers like Naive Bayes or SVM.

e SQLite3: For storing intents and
responses.

e HTML, CSS, JavaScript: To build the
chatbot’s frontend. (Figure 1)

How the Chatbot Works
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Figure 1 Chatbot Working

The chatbot follows a series of steps to understand
and answer a user’s question:
e User Input: The user types a question in any
supported language.
e Language Detection: The system detects
which language is being used.
e Translation to English: If the question isn’t
in English, it’s translated into English so the
system can process it.
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e Intent Recognition: The system figures out
what the user is trying to ask.

o Response Generation: It picks the best
answer based on the detected intent.

e Translation to User Language: If needed,
the response is translated back into the
original language.

e Output: The chatbot sends the answer to the
user.

5.3. Testing and Evaluation
To check how well our chatbot works, we focused
on:

e Accuracy: Whether it
understands what users are asking.

e Language Effectiveness: How good the
translations are.

e Response Time: How fast it replies.

e User Feedback: What users think about the
chatbot.

e Error Rate: How often it gives incorrect or
unclear responses. While building the
chatbot, we kept user privacy and ethical
issues in mind. We ensured:

e User queries are not stored or misused.

e The system remains fair and doesn’t show
bias in responses.

e Users know they are talking to a bot, not a
human.

5.4. Limitations

e Every system has some limitations. In our
case:

e The chatbot depends on external translation
APIs, which might slow down response time
or have usage limits.

e It may struggle with mixed-language
sentences (code-switching).

e Context handling is limited compared to
advanced Al models like ChatGPT

6. Results

The Al Multilingual Chatbot project aimed to
create a user-friendly, lightweight, and interactive
chatbot capable of understanding and responding
to users in multiple languages. The results of
implementation and extensive testing
demonstrated that the chatbot performs its intended
tasks reliably and consistently, with a high degree
of accuracy and responsiveness. The system’s
architecture, built using Flask and SQLite,
provided a solid foundation for both the front-end
and back-end operations. Flask offered simplicity

correctly
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and flexibility in routing and API handling, while
SQLite ensured efficient and serverless database
operations without the overhead of complex
configurations (Figure 2)
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7. Challenges
Throughout the journey of developing our project,
we faced several challenges that taught us valuable
lessons. One of the biggest hurdles was dealing with
multiple languages. It wasn’t just about detecting the
language someone was using—it was also about
understanding what they meant. Sometimes,
translations didn’t carry the exact tone or meaning,
especially when users mixed languages or used
slang, making it harder to give proper responses.
This gap between what users said and how the
system interpreted it made us realize how complex
real-life communication can be. Another major
difficulty was creating meaningful replies to user
questions. While we had a basic idea of what people
might ask—Iike college-related queries—making
the system smart enough to understand those
questions and respond correctly took a lot of trial
and error. Since we didn’t have a huge amount of
specialized data to train it on, we had to manually
adjust many responses and constantly test different
ways of answering questions to make it feel natural
and helpful. Bringing everything together was
another big task. We were working with different
tools— like the backend logic, the database, and
language processing modules—and making them all
work smoothly as one unit wasn’t easy. There were
times when one small change would break
something else. Also, making sure the system
worked well when more than one person used it at
the same time needed extra effort in optimization.
On top of that, we wanted to keep the design user-
friendly, so even someone unfamiliar with tech
could easily use it. Designing a simple yet powerful
interface that supported different languages and
devices took time and creativity. The most
unexpected challenge was managing our own
emotions through it all. There were moments of
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frustration—Ilike when things that worked yesterday
suddenly broke today, or when we spent hours
chasing bugs only to realize it was a tiny typo. But
those struggles also brought us closer as a team. We
learned to communicate better, support each other,
and celebrate even the small wins. Late-night
debugging sessions, endless cups of chai, and those
random moments of laughter in the middle of chaos
reminded us why we started this project in the first
place—not just to build something useful, but to
grow through the experience together. Another thing
we didn’t expect was how much empathy we’d
develop for the end user. When we first started, we
were mostly focused on getting the technical parts
right. But as we saw people interact with the
assistant—struggling to get their questions
understood or hesitating when the responses felt too
robotic—we began to truly understand the
importance of user experience. It wasn’t just about
making something that worked; it was about making
people feel heard and understood. That shift in
perspective changed how we approached every part
of the project, from the words we used in replies to
how we structured the flow of conversation.

8. Discussion
When we set out to build this project, our main goal
was to create something that felt light, easy to use,
and helpful for people who prefer communicating in
their own language. After completing the
development and running several rounds of testing,
we found that the system works just as we had
hoped. It could understand and respond to users in
different languages with surprising accuracy and
good speed. Even when people switched between
languages or used casual phrases, the system still
managed to keep up pretty well. The structure we
chose—using Flask for handling the logic and
SQLite for storing data— turned out to be a smart
decision. Flask made it really simple to connect the
different parts of our project and handle what users
were doing on the screen. SQL.ite, being small and
straightforward, allowed us to manage the data
without needing complex setups. This combination
helped us focus more on building useful features
rather than worrying too much about infrastructure.
One of the most satisfying parts of the project was
seeing the system actually respond in different
languages after detecting and translating the user’s
input. It was exciting to watch messages go through
this flow—detect the language, translate it, process
the request, generate a reply, and then translate it
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back to the user's language— all in just a moment.
We tested this with languages like English, Spanish,
French, and Japanese, and most of the time, the
system responded correctly and naturally. We also
spent time making sure each part of the system
worked properly. Whether it was detecting the
language, translating text, or generating replies, we
tested everything individually. Then we checked
how well all the parts worked together. Even when
users made grammar mistakes or asked complicated
questions, the system usually understood what they
meant and gave sensible answers. The login and
registration feature also worked smoothly— users
could sign up, sign in, and got clear error messages
if they entered something wrong or repeated.
Conclusion

The Al Multilingual Chatbot project represents a
meaningful advancement in using technology to
overcome language barriers, especially within
educational environments. By allowing users to
communicate in their native languages, the chatbot
makes information more accessible and the
experience more user-friendly. Built using Flask and
SQLite, the system remains lightweight, efficient,
and easy to deploy. The integration of natural
language processing features, such as language
detection, translation, and Al-based response
generation, ensures that conversations flow
naturally and accurately across multiple languages.
During development, we prioritized a simple, clean,
and modular structure, allowing each component—
from user authentication to the Al model—to
function both independently and together. Multiple
tests were conducted, including unit testing,
integration checks, real-life scenario simulations,
and user feedback collection. These tests confirmed
that the chatbot operates reliably, meets project
goals, and delivers a helpful, engaging user
experience. Some days, progress was slow and
results fell short of expectations. Instead of getting
discouraged, we took these moments as learning
opportunities—focusing more on user interactions,
testing edge cases thoroughly, and revising major
logic sections based on feedback. In the end, what
we built wasn’t perfect— but it was honest,
thoughtful, and driven by the desire to make
technology more accessible. As we move forward,
we carry with us not only the lessons from this
project but also a deeper appreciation for the subtle
complexities  of  language and  human
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communication. And most importantly, we walk

away with the confidence that we can take on even

greater challenges ahead.
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