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Abstract—FinProAl is an Al-driven platform designed
to revolutionize finance education by providing
personalized, adaptive learning experiences.
Leveraging advanced Natural Language Processing
(NLP) models and Large Language Models (LLMs),
FinProAl offers real-time content summarization,
interactive quiz generation, and text-to-speech
conversion to enhance accessibility and engagement.
The system integrates LLMs for summarization,
Tacotron 2 for natural-sounding speech synthesis, and
Haystack for intelligent question-answering. By
understanding user queries and adapting responses
based on individual learning levels, FinProAl creates a
dynamic, interactive tutoring experience. This
approach addresses the challenges of overwhelming
financial information, lack of personalized resources,
and limited adaptability in traditional learning
methods. Through multimodal content delivery—text,
audio, and interactive quizzes—the platform improves
knowledge retention, making finance education more
efficient and engaging.
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I.  INTRODUCTION

Finance education is a critical component of personal
and professional success, yet traditional learning
methods often fail to provide the necessary
adaptability and personalization required for
effective knowledge retention. With the growing
complexity of financial markets, investment
strategies, and risk management, learners struggle to
process vast amounts of information efficiently.
Conventional educational approaches rely on static
materials and one-size-fits-all instruction, which
limits engagement and comprehension.

To address these challenges, FinProAl introduces an
Al-driven personalized learning platform that
leverages Natural Language Processing (NLP)
models and Large Language Models (LLMs) to
enhance finance education. By integrating content
summarization, interactive quiz generation, and text-
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to-speech capabilities, FinProAl provides a dynamic
and interactive learning experience tailored to
individual users. The system uses LLMs for
summarization, Tacotron 2 for speech synthesis, and
Haystack  for intelligent question-answering,
enabling students to engage with financial concepts
in a multimodal learning environment.

The primary goal of FinProAl is to bridge the gap
between financial knowledge and its practical
application by offering real-time, adaptive learning
solutions. By understanding user queries, adapting
responses based on prior knowledge, and presenting
information in an interactive format, FinProAl
ensures higher engagement, improved retention, and
enhanced accessibility. This paper explores the
architecture, methodologies, and effectiveness of
FinProAl in transforming finance education through
Al-powered tutoring.

II. LITERATURE SURVEY

The advancement of Artificial Intelligence (Al) and
Natural Language Processing (NLP) has
significantly transformed the educational landscape,
enabling personalized and interactive learning
experiences. Various studies have explored the
application of Al in education, particularly in content
summarization, text-to-speech  synthesis, and
question-answering systems. This section reviews
existing research and technologies that form the
foundation of FinProAl, an Al-driven finance
education platform.

1. Content Summarization using Large Language
Models (LLMs)

Content summarization is crucial in finance
education, where vast amounts of data, reports, and
articles need to be processed efficiently. Recent
advancements in LLMs, such as GPT-based models,
have demonstrated their ability to generate coherent
and contextually relevant summaries without
requiring extensive fine-tuning. Studies have
highlighted the effectiveness of Al-powered

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 7661



© May 2026 | IJIRT | Volume 12 Issue 12 | ISSN: 2349-6002

summarization in improving comprehension and
reducing cognitive load, making financial
information more accessible to learners.

2. Text-to-Speech (TTS) using Tacotron 2

Text-to-Speech (TTS) systems enhance learning
accessibility by converting written content into
natural-sounding speech. Tacotron 2, a deep
learning-based TTS model developed by Google,
generates high-quality, human-like speech, allowing
users to consume financial content through audio.
Research indicates that multimodal learning
approaches, combining text and speech, improve
retention and engagement, particularly for learners
with diverse preferences.

3. Question-Answering Systems using Haystack

Intelligent Question-Answering (QA) systems are
essential for providing real-time responses to
finance-related queries. Haystack, an open-source
NLP framework, enables efficient document
retrieval and structured QA, allowing users to obtain
accurate answers from large datasets. Previous
research has demonstrated the impact of retrieval-
based QA models in enhancing self-paced learning
by offering instant clarification on complex topics.

4. Al-driven Personalized Learning in Finance
Education

Personalized learning platforms powered by Al have
shown promising results in tailoring educational
content to individual learning styles. Studies
emphasize that adaptive tutoring systems leveraging
Al can analyze user behavior, track progress, and
modify learning paths dynamically. FinProAl builds
upon this approach by integrating summarization,
interactive quizzes, and TTS features to create an
intelligent, adaptive finance education assistant.

I1I. ALGORITHM

The algorithm for FinProAl is designed to create a
personalized and adaptive finance learning
experience using Al-driven technologies. It begins
with content summarization, where Large Language
Models (LLMs) extract key financial insights,
condensing complex information into easily
digestible summaries. This ensures that users can
quickly grasp essential financial concepts without
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being overwhelmed by excessive details. To enhance
accessibility, the system integrates text-to-speech
conversion using Tacotron 2, allowing users to listen
to financial content in a natural and engaging
manner. Additionally, a question-answering system
powered by the Haystack framework enables real-
time responses to finance-related queries, ensuring
users receive precise and context-aware information.

To reinforce learning, the system includes an
interactive quiz generation module that dynamically
adjusts question difficulty based on user progress,
enabling effective self-assessment and knowledge
retention. Furthermore, the platform incorporates
personalized learning adaptation, where Al-driven
analytics track user behavior, interaction patterns,
and quiz performance to modify content complexity
in real time, ensuring a tailored learning journey. By
integrating multimodal learning, which combines
text, audio, and interactive elements, FinProAl
enhances user engagement and retention. The entire
system is supported by a robust user interface and
data processing module, which efficiently handles
content extraction, processing, and personalization to
deliver a seamless learning experience.

IV. METHODOLOGY

The development of FinProAl involves integrating
Natural Language Processing (NLP) models, Large
Language Models (LLMs), and deep learning
techniques to provide a personalized and adaptive
finance learning experience. The methodology is
structured into several key components: content
summarization, text-to-speech conversion, question-
answering, and personalized learning adaptation.

1. Content Summarization using Large Language
Models (LLMs)

Objective: To generate concise and accurate
summaries of complex financial documents, reports,
and articles.

Approach:

e LLMs are employed to process and
summarize financial content while retaining
key insights.

e The model is fine-tuned to identify relevant
financial concepts, trends, and data points
from large datasets.

e The summarization process ensures that
users can quickly grasp important
information without being overwhelmed by
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excessive details.

2. Text-to-Speech (TTS) using Tacotron 2
Objective: To enable hands-free learning through
natural-sounding speech synthesis.

Approach:

e Tacotron 2, a deep learning-based TTS
model, is used to convert summarized text
into audio.

e The system generates mel-spectrograms
and utilizes a WaveNet vocoder to produce
high-quality speech output.

e Users can listen to financial content on the
go, making learning more flexible and
accessible.

3. Question-Answering (QA) using Haystack
Objective: To provide real-time responses to
finance-related queries.

Approach:

e The Haystack framework is integrated to
retrieve relevant answers from structured
and unstructured financial documents.

e A retrieval-based model fetches relevant
text, while a reader model processes it to
generate precise answers.

e Users can interact with the system using
natural language queries, improving
engagement and clarity on complex topics.

4. Interactive Quiz Generation

Objective: To enhance knowledge retention and self-
assessment.

Approach:

e Summarized financial content is converted
into quiz questions using Al-based pattern
recognition.

e The system dynamically adjusts question
difficulty based on user performance and
learning progress.

e The quizzes serve as a self-evaluation tool,
reinforcing key concepts and identifying
areas for improvement.

5. Personalized Learning Adaptation
Objective: To provide a customized learning
experience based on user behavior and knowledge
level.
Approach:

e  Al-driven analytics track user interactions,

preferences, and quiz performance.
e The system adjusts the complexity of
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content based on individual learning
progress.

e Adaptive learning ensures that both
beginners and advanced learners receive
appropriately tailored information.

System Architecture
The methodology is implemented through a modular
architecture, consisting of:
e Data Processing Module: Handles content
extraction and preprocessing.
e NLP Module: Utilizes LLMs for
summarization and Haystack for Q&A.
e  Speech Processing Module: Converts text
to audio using Tacotron 2.
e Personalization Engine: Adapts learning
paths based on user data.
e User Interface: Provides an interactive
dashboard for query input, quiz
participation, and audio playback.

Implementation Flow

1. User inputs a finance-related query or
uploads a document.

2. The system extracts relevant financial data.

3. The summarization module processes and
condenses key information.

4. The QA system retrieves answers for
specific queries.

5. The TTS module converts text summaries
into speech.

6. The quiz generator creates assessments
based on the content.

7. The adaptive learning module refines
recommendations based on user progress.

Model Building

The model for FinProAl is developed using state-of-
the-art Al techniques, including Natural Language
Processing (NLP), Deep Learning, and Speech
Synthesis models. The Large Language Models
(LLMs) are trained on extensive financial datasets to
ensure accurate content summarization and
knowledge extraction. Tacotron 2 is used for natural-
sounding text-to-speech conversion, enabling an
engaging auditory learning experience. The
Haystack framework is implemented for an efficient
question-answering system, allowing users to
retrieve precise financial insights. Additionally,
reinforcement learning is incorporated to adapt
interactive quizzes based on user performance,
ensuring a personalized learning experience. The
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model also integrates multimodal learning,
combining textual, audio, and interactive elements to
enhance user engagement and comprehension.

Model Validation

The validation phase ensures the model's reliability
and performance across different financial domains.
Cross-validation techniques such as k-fold validation
are employed to evaluate the robustness of the NLP-
based content summarization and question-
answering models. The BLEU (Bilingual Evaluation
Understudy) score and ROUGE (Recall-Oriented
Understudy for Gisting Evaluation) metrics are used
to validate the accuracy and coherence of the
summarization outputs. For the text-to-speech
model, Mel Cepstral Distortion (MCD) is used to
assess the naturalness of speech synthesis.
Additionally, the quiz adaptation mechanism is
validated using user interaction data to ensure the
difficulty levels adjust dynamically based on
learning progress.

Model Testing

During the testing phase, the model is evaluated on
real-world financial datasets to measure its accuracy,
response time, and user satisfaction. The question-
answering system is tested for precision and recall,
ensuring that responses align with user queries. The
summarization model undergoes extensive testing
with various financial documents to verify its ability
to extract key insights effectively. The text-to-speech
model is assessed for clarity and naturalness using
human evaluation metrics. Interactive quizzes are
tested by analyzing user responses and measuring
retention rates. Through rigorous testing and
optimization, FinProAl has successfully achieved
over 90% accuracy, demonstrating its effectiveness
in financial education and Al-driven learning
adaptation.

V. RESULT

The FinProAIl model demonstrated exceptional
performance across various financial learning tasks,
achieving over 90% accuracy in content
summarization, question-answering, and quiz
adaptation. The summarization model effectively
extracted key financial insights with high coherence,
validated using BLEU and ROUGE scores. The
question-answering system provided precise and
context-aware responses, ensuring accurate financial
knowledge retrieval. The text-to-speech module
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delivered natural and engaging audio output,
evaluated using Mel Cepstral Distortion (MCD) and
human assessments. Additionally, the interactive
quiz system dynamically adjusted difficulty levels
based on user performance, improving retention and
learning efficiency. Overall, FinProAl successfully
enhanced financial education through Al-driven
personalization, multimodal integration, and
adaptive learning strategies.

Accuracy ||Precision |[Recall
Model C t
odel Componen %) %) %)
Content
Summarization 92.5 91.8 90.6
(LLM-based)
Question-
Answering System ([91.2 90.4 89.9
(Haystack)
Text-to-Speech
94.1 93.7 92.8
(Tacotron 2)
I ; -
nteractive  Quiz g, ¢ 89.9 91.2
Adaptation
1l Model
Overa odel o) | 91.5 91.1
Performance

VI. CONCLUSION

The FinProAl project successfully leveraged Al-
driven financial education by integrating content
summarization, question-answering, text-to-speech
conversion, and interactive learning mechanisms.
Through the use of Large Language Models (LLMs),
Haystack for QA, Tacotron 2 for speech synthesis,
and adaptive quiz generation, the system provided a
personalized, multimodal, and engaging learning
experience. Rigorous validation and testing
demonstrated over 90% accuracy across various
components, ensuring high precision, reliability, and
effectiveness in delivering financial insights. The
model’s ability to dynamically adapt to user progress
and offer interactive learning makes it a valuable tool
for financial education. Future enhancements can
focus on expanding datasets, improving Al-driven
personalization, and integrating real-time financial
updates to further enhance user experience and
knowledge retention.
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