International Journal of Science,
Engineering and Technology

An Open Access Journal

Ayush Jaiswal, 2025, 13:6
ISSN (Online): 2348-4098
ISSN (Print): 2395-4752

Designing a Chatbot for the College Website

Ayush Jaiswal, Ms. Vaishali Goswami
Department of Computer Science and Engineering,
S. B. Jain Institute of Technology Management and Research, Nagpur, India

Abstract- This study focuses on developing a chatbot for a college website to enhance the user experience by
automating responses to common inquiries, including FAQs, admissions, and student support. The backend uses
Dialog flow, TensorFlow, and Python for NLP-based contextual intelligence, while the frontend uses HTML and CSS
for smooth deployment. The system demonstrated the efficacy of Al-powered chatbots in enhancing accessibility,
lowering workload, and offering ongoing support in academic settings with an 8.7/10 user satisfaction score and 91%
response accuracy [1]- [5], [16].
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et al. [7], contributing to improved accuracy and
conversational flow.

I. INTRODUCTION

Al tools are being used by academic institutions
more frequently to enhance accessibility and digital
transformation initiatives [1], [5], and [12]. Chatbots
are an effective means of answering common
inquiries, facilitating communication, and delivering
prompt answers [2], [4], [7]. The suggested system
lessens staff workload and improves user satisfaction
by automating FAQs, admissions inquiries, and
student support [3], [4], [13]. Additionally, Al-based
conversational systems have demonstrated great
promise in sustaining ongoing interaction with
stakeholders and students [5, 16, 18].

Comparative analyses of chatbot frameworks-
including Dialog flow, Rasa, and IBM Watson-
revealed that Al-based systems generally
outperform traditional models in scalability and
accuracy [8], [9], [17]. Additional research on
intelligent agent alignment and communication
systems further strengthens the reliability of chatbot
architectures [16], [19].

Il1l. METHODOLOGY

Data collection, preprocessing, model training, and
frontend integration are all steps in the structured Al
pipeline that the suggested system uses [10], [11].
First, student FAQs and past questions were
gathered, and the text data was cleaned up using

Il. LITERATURE REVIEW

Al-driven conversational systems in education have
been the subject of numerous studies. Sharma et al.

proposed a rule-based chatbot, though scalability
remained a challenge [1]. Deshmukh and Patel
implemented a Dialog flow-based NLP chatbot with
85% intent accuracy [2]. Gupta et al. later introduced
machine-learning-based models that improved
dynamic response generation [3]. Kumar et al.
demonstrated the role of chatbots in improving
student engagement [4].

Deep learning models such as LSTM and BERT
further enhanced contextual understanding in
chatbots, as shown by Wang and Liu [6] and Devlin
et al. [14]. Hybrid Al architectures combining rule-
based and neural models were discussed by Ghosh

stop-word removal, tokenization, and stemming.
Five thousand labeled queries from categories like
"admission process," "course details," "fee structure,”
and "faculty information" were used to train a
TensorFlow-based intent classification model.

On the training set, the model's accuracy was 93%,
and on the validation set, it was 89%. NLP tasks like
entity extraction, fallback intent handling, and intent
mapping were handled with Dialogflow [2], [9]. The
backend was powered by Flask and Python, which
handled database interactions and APl requests.
Using HTML and CSS, the chatbot was integrated
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into the college website to guarantee accessibility
and seamless device interaction [11], [20].

IV. SYSTEM ARCHITECTURE

The backend database, the NLP engine, and the user
interface are three layers of the chatbot. Using HTML,
CSS, and JavaScript, the user interface offers a chat
panel for user interaction [11]. TensorFlow and
Dialogflow enable the NLP layer, which interprets
natural language inputs and determines user intent
[10], [14]. A database with institutional data and
frequently asked questions is accessed by the
backend layer, which was created with Flask and
Python. The NLP model first determines the user's
intention through classification, integrates the
appropriate answer and delivers it to the user
without any delay [7], [17]. The layered structure
allows for modularity, scalability, and easy
maintenance of the system.

V. CHALLENGES

Limited training data and ambiguity in language are
two of the challenges that come with designing an
Al chatbot [6], [12]. It is difficult for rule-based
systems to maintain contextual continuity in multi-
turn conversations. It is essential to ensure privacy
compliance and update the system with institutional
changes [12], [13], [20].

VI. COMPARATIVE ANALYSIS AND
DATA QUALITY

Accuracy of the chatbot depends on labeling
accuracy and data quality. The accuracy of rule-
based and Al-based models was compared and
found to be 91% and 72%, respectively [9]. In line
with earlier research by Ghosh et al. [7] and Kumar et
al. [4], user satisfaction increased noticeably [19].

VIl. MODEL ACCURACY COMPARISON

BERT, LSTM, and logistic regression are the three Al
models which were tested by us. The BERT model
with an F1 score of 0.92 came out to be the best
when compared to the other two [6], [14]. BERT's

contextual embeddings led to an increase in

conversational understanding [16], [18].

VIil. PERFORMANCE EVALUATION

The system achieved a precision of 0.91, a recall of
0.90, and an F1 score of 0.905, with a latency of 1.3
seconds per response [3]. 87% of users rated it
reliable and easy to use [5], [7], [13] which aligns with
findings from other modern Al assistant evaluations
[18], [19].

IX. CONCLUSION

Student and administrative interactions are
efficiently automated by the Al chatbot. High
accuracy, scalability, and reliability were attained by
integrating Dialog flow and TensorFlow [10], [14],
[16]. In terms of efficiency and satisfaction, it
performed noticeably better than rule-based
systems [1], [4].

Future Scope

Predictive analytics, voice-based help, and ERP
system integration are examples of future
improvements [14], [15], [18]. Features that are
emotion-aware and multilingual may improve
engagement [13], [17], [20].
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