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Abstract: Artificial Intelligence is a mechanism that makes machines think, learn, and solve problems,
like humans do. This paper presents the development of a conversational Al Chatbot designed to make
learning stories easier for a learner. By combining rule-based techniques with NLP and transformer-based
models, the Chatbot offers interactive dialogue on the knowledge base that it is supported with. The system
emphasizes both accuracy and engagement, drawing on simplified data to maintain authenticity.

User feedback indicates strong engagement, suggesting that conversational agents can enhance learning
experiences. This paper demonstrates how Al can play a meaningful role in creating Chatbots for
educational domain, through interactive, accessible technologies.

Index Terms — Chatbot, Knowledge graph, Neo4j, Vectorization, RAG, Graph RAG.

. INTRODUCTION

Artificial Intelligence (Al) continues to transform various fields, with education being no exception.
Traditional educational methods often fail to captivate and engage students, resulting in a lack of deep
understanding and appreciation of historical events and personalities. Recognizing this educational gap,
we embarked on the design and development of this project, aiming to leverage Al to make learning about
this important historical figure interactive and informative [4].

Our project utilizes advanced Al technologies to create an interactive chat experience that will provide a
conversational learning platform to users. A Chatbot, in this context, is an Al-driven software application
designed to mimic human-like conversations with users. It utilizes Natural Language Processing (NLP)
techniques to understand and generate human language, allowing users to interact with the system in a
natural, conversational manner. The Chatbot receives user input, processes it through Al models, and
generates relevant responses based on the context and historical data it has been trained on. We employed
various tools and techniques, including Retrieval-Augmented Generation (RAG)for providing accurate and
relevant information [7] Llama (Large Language Model-based Al) for natural language processing [22],
Generative Al like GrogAl for accelerated processing [21], Streamlit for building the user interface, and
Neo4j for managing the knowledge graph [32]. The RAG technique, which combines information retrieved
from a structured knowledge base into coherent, contextually accurate responses, enhances the Chabot’s
ability to deliver precise answers, making it particularly effective for specialized historical knowledge [2].
This Al-powered Chatbot serves as a virtual historian, providing users with an engaging and informative
learning experience [15]. In addition to its core capabilities, our project also incorporates multilingual
support to cater to a global audience [20]. Through interactive storytelling and intelligent conversation, Al
can make learning more engaging, improve knowledge retention, and create an immersive experience [14].

The paper is structured as follows: Section 2 presents the background and related work, followed by
Section 3, that concludes the paper by summarizing key insights, discussing limitations, and the future
scope of Al-powered historical Chatbot in education.
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1. BACKGROUND AND RELATED WORK

Artificial Intelligence (Al) plays a central role in the design and development of Chatbots. It uses natural
language processing (NLP) to enables Chatbots to decode the user inputs written in natural language, to
understand the user’s intent, to capture the entities, and identify any grammatical errors, synonyms etc.

The impact of Al on automation in various domains like E-commerce, Art industry, Education etc has
been tremendous. Al has enhanced efficiency in education through intelligent tutoring systems, automated
grading, and personalized learning platforms [22][21][24]. These Al-driven systems analyse student
performance, provide real-time feedback, and create adaptive learning pathways tailored to individual
needs [17][16]. Our study focused on personalized learning systems [15], which adapt to students’ progress
using data-driven analytics, allowing them to learn at their own pace [14]. Hybrid learning models, powered
with Al, provides flexibility and a structured approach to learning, thereby improving engagement and
comprehension [26][18]. This in turn supports for a reduced workload for the educators, thereby allowing
more focus on personalized instruction [23]. Our research emphasizes the importance of integrating
technology thoughtfully; ensuring digital tools complement traditional methods rather than replace them.

A. Graph data modelling, using Neo4j.

Neo4j, a graph database, has emerged as a powerful tool for representing and managing knowledge [32].

Its ability to model relationships between entities makes it particularly suitable for applications requiring
semantic understanding and contextual relevance [30]. Research highlights its use in enhancing generative
Al Chatbot accuracy by integrating structured data from knowledge graphs. This approach improves the
contextual relevance of Chatbot interactions, achieving high accuracy in data-relevant enquiries [5][1].
In the realm of Chatbots, Neo4j facilitates the incorporation of extensive knowledge bases, enhancing the
semantic links between elements. This integration improves response quality, making Chatbots more
effective in providing accurate and enriched information across domains like healthcare, education, and
business [9]. Furthermore, Neo4j has been utilized in project-based learning environments, where it
supports retrieval-augmented generation (RAG) techniques [6]. Lastly, Neo4j's synergy with large
language models has revolutionized document analysis [30].

B. Retrieval Augmented Generation (RAG)

The integration of Retrieval-Augmented Generation (RAG) into Chatbot systems has revolutionized the
way responses are generated, combining the strengths of information retrieval and generative Al [6]. RAG-
based Chatbots dynamically retrieve relevant information from external knowledge sources, ensuring that
responses are both accurate and contextually appropriate [5]. RAG based Chatbots, enables a real-time
access to data, thus overcoming the static nature of pre-trained language models [9]. This capability
significantly enhances the Chabot’s ability to provide up-to-date and precise answers, particularly in
domains requiring dynamic information, such as customer support and education. RAG, combined with
knowledge graphs, further exemplifies their potential, by structuring data into semantic relationships,
thereby generating a more effective and context-aware responses [6][13]. In addition to improving response
quality, RAG systems also contribute to the scalability and adaptability of Chatbots. By leveraging modular
architectures, RAG-based Chatbots can be tailored to specific domains, making them versatile tools for
various applications, from business process automation to academic assistance [1].

C. Technological concepts Used in developing the chatbot
During the course of designing our conversational Chatbot, we were introduced to the following
technologies that would provide a good quality and precision to our model.
Table 1: Al Technology

Sr. Technology used Purpose

No.

1. Graph RAG A method that provides Al-generated responses by retrieving relevant
knowledge from a structured graph database before generating an
answer [7]

2. Embedding A numerical representation of words, sentences, or documents in a high-
dimensional vector space, helps Al to understand relationships between
entities.

3. A Chatbot An Al-powered conversational agent designed to interact with users
through text or speech, providing responses based on previously
provided information knowledge or real-time data retrieval.
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4. Google Al API | An Al service by Google used for natural language understanding,
(Gemini 1.5) information retrieval, and contextual response generation [28].
5. Groq Al API | A language model API offering free services, used in this project for
(Llama 3.2) response generation due to cost-effectiveness and performance [6]
6. Streamlit Framework which get used for the front end designing of application as
it provides a good visualization to application [29]

D. Architectural Model
Referring to figure 1, following is a brief description of its Components:
1. Ask Question: The user interacts with the Chatbot by asking a question in a specific language, such as

English or any other supported language. The Chatbot
e oy | sy ® , w | interprets the input and forwards it for deeper
e - Rerri v semantic analysis.

2. Vector Similarity Search: A technique used to find

e | T i the most relevant information by comparing the

question to stored knowledge using mathematical
] VECtOrs

cmm%%giﬁ:ﬁﬁ;ﬁ wew 3, Knowledge Graph: It structures and connects

o related pieces of information, and works alongside

vector similarity search to enrich the search results.

This helps in transforming raw matched patterns into meaningful and context-aware information that can

be used to generate accurate answers.
4. Question + Relevant Information: The retrieved data, augmented with the question is fed to the LLM.

Fig.1: System Architecture & Workflow

Fia.1: Svstem Architecture & Workflow . . . .
5. LLwvi. 1ne Lo 1s uie aryge 1anyuaye model which works for the critical intelligence layer that

transforms raw information into meaningful answers. It processes both the original question and retrieved
context through neural network architectures that understand language semantics, syntax, and pragmatics,
and generates the answer, which is the accurate response to the user’s original question.

E. Implementation of Al powered Chatbot for Historical stories:

In this section we present the implementation of our Al powered Chatbot that provides a conversation-
based approach to learning, based on its knowledge base. Following are the steps that were followed as
part of the implementation of the Chatbot.

Step 1: Setting Up the Environment

To begin, we need a development environment where we can install and configure the necessary libraries
and tools. This includes setting up our Neo4j instance and importing essential Python libraries for data
processing, embedding generation, and language model usage. Generation of a Grog API key to access the
model and a well- defined prompt to guide the kind of response we want from the Chatbot.

Step 2: Data Ingestion and Indexing
This step deals with the creation of a strong knowledge base for a robust information retrieval. We have
used the Langchain library of Python, for loading the documents, into our knowledge base.

Step 3: Populating the Knowledge Graph
We represent our knowledge base as a graph model. Figure 2,

s explains the process of knowledge graph creation, to represent
I our knowledge base.
g s Step 4: Storing the Embeddings in Neo4j Knowledge Graph
" Instead of just using a traditional vector store, we have integrated
’ 5 the vector embeddings into the knowledge graph, as properties of

nodes, while relationships between them (based on semantic
similarity, context, or other criteria) can also be represented.

Fia.2: Knowledge Graph Process Once the embeddings are indexed in the Neo4j database,
tokenizing is completed the knowledge graph is successfully created.

-
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Step 5: Creating Interactive Widgets

Interactive widgets are created using Streamlit open-source framework, thereby providing an user-friendly
interface for conversing with the Chatbot. We also used the Groq Al based Grog API key to provide a fast
and efficient response.
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F. Challenges faced in developing our interactive Chatbot.

In the evolving landscape of artificial intelligence, choosing the right API for specific use cases is crucial
for optimizing performance and achieving the best results. During the course of design and implementation
of this Chatbot we explored four prominent Al APIs from OpenAl, Microsoft, Google, and Groqg, each
with distinct strengths and weaknesses. These APIs—OpenAl API (ChatGPT-4), Microsoft Azure OpenAl,
Google Gemini 1.5, and Grog Al API (Llama 3.2) - each serve unique functions in the Al ecosystem,
making them suitable for different industries and applications [3].

Retrieval-Augmented Generation became the best choice of our methodological innovation. This dual-
approach methodology allowed with flexibility in data analysis, breaking down traditional barriers in
computational research [13][10]. The technological evolution was started by working on critical transitions,
starting with initial attempts using Gemini API, as the Gemini APl model have a qualities like technical
superiority, multimodal Capabilities [28], reasoning skills, multilingual Proficiency which help us to
consider about Gemini API. After a trial with Gemini API, we understood its significant limitations in
knowledge graph creation and data interpretation. Due to the inability of the Gemini API to meet our
requirements for graph creation and data interpretation; we have transitioned to the OpenAl model [30].

Our path then led us through the OpenAl API, where cost constraints became apparent, ultimately finding
resolution with the Groq API integrated with the Llama 3.2 Model. This combination forms a powerful
solution, making it highly adaptable for processing both raw and historical data with exceptional accuracy.
The Llama 3.2 Model [3] proved to be a game-changer, showcasing exceptional performance across varied
data input scenarios.

Our RAG [23] model is able to adapt to various data sources and maintain high accuracy while providing
multi-domain scalable insights. The underlying technology support Groq API’s processing, Llama 3.2’s
language comprehension [13], and a proprietary RAG scheme for data retrieval and generation filled this

gap.
Table 2, provides a summary of our journey, in selecting the best Al API for our interactive Chatbot.

Table 2: Al APl Comparison

Feature | OpenAl API | Google Al API | Microsoft Al API'| Grog Al API
(ChatGPT-4) (Gemini 1.5) (Azure OpenAl) (Llama 3.2)
Token Supports 128K | Offers 1M tokens, the | Supports 128K | Supports 8K-16K
Limit tokens, allowing long- | highest among all, | tokens, similar to | tokens, lower than
context reasoning and | making it ideal for | OpenAl GPT-4, | others, but
structured responses. | long-document suitable for | optimized for
processing and | enterprise speed and
complex Al tasks. applications. efficiency.
Multimo | Yes, supports text, | Yes, supports text, | Yes, supports text, [ Text and Image.
dal image, video, and |image, video, and |image, video, and
Support |audio, making it |audio, making it |audio, making it
highly versatile. highly versatile. highly versatile.
Knowle | Not integrated, | Integrated, capable of | Integrated, Integrated,
dge requires  additional | analyzing large text | optimized for | enables fast and
Graph implementation  for [ and images to create | enterprise-grade structured fact
structured historical | structured historical | structured data | retrieval in
data retrieval. links. retrieval. Chatbot
applications.
Embedd | Not integrated, | Not integrated, could | Not integrated, but | Integrated,
ing necessary for | enhance  contextual | can be leveraged for | enhances search
improving semantic | search in multimodal | high-performance | accuracy and
search and contextual | data. vector search in | contextual
response generation. large datasets. matching,
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response
generation is
working.
Why Selected for high | Chosen for its | Preferred for | Used because of
Used reasoning ability and | advanced multimodal | enterprise security, | free services,
structured responses. | capabilities and long- | scalability, and | making it cost-
context support. integration with | effective for real-
Microsoft cloud | time Chatbot
services. needs.

G. A glimpse of our Conversational Chatbot

The objective of our research project was to build an intelligent, interactive Chatbot, for providing a
dialogue-based learning on stories in History. We tested our Chatbot, to provide a conversational based
learning on the history of Chhatrapati Shivaji Maharaj. This Chatbot enables users to have deep and
meaningful conversations about the life, achievements, and legacy of Chhatrapati Shivaji Maharaj. The
knowledge base is based on the book “Shivaji Maharaj's Diary” of Rajmata Prakashan [27]. Some of the
screenshots are given below.
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111. CONCLUSION AND FUTURE SCOPE.

Through our project, "Dialogue-Based story Learning: An Al powered Chatbot” we set out to show how
Acrtificial Intelligence can make education more interactive, accessible, and meaningful. By using advanced
technologies like Retrieval-Augmented Generation (RAG), the Llama 3.2 language model, GrogAl API
for faster processing, and Neo4j for managing our knowledge graph, our interactive Chatbot provides a
realistic platform for conversation with users, and generate deep, context-rich answers to their questions.
With multilingual support built in, we also made sure that people from different parts of the world can
engage with the platform in their own language, making the experience even more inclusive.
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Of course, we also encountered some challenges. The Chatbot’s knowledge is only as strong as the
information it’s trained on, so keeping the knowledge base up-to-date and expanding it over time will be
very important. Also, even with multilingual support, capturing the true cultural and historical nuances in
every language remains an area for future improvement. Some of the future enhancements that can be
considered are to provide a dynamic knowledge base, with multimedia integration, interactive quizzes and
games based on the knowledge base etc. The Streamlit Agraph library can be explored, for storing the ever
growing dynamic knowledge graph, so we can successfully deploy the project on streamlit cloud.
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