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Abstract— 

 

Abstract: This ambitious project delves into the pressing 

research challenge of augmenting students’ access to valuable 

information by harnessing the capabilities of an AI-powered 

chatbot that draws upon professors’ meticulously curated 

notes. The methodological approach employed for this 

endeavor is a comprehensive one, entailing the development 

of a sophisticated chatbot application. This application 

seamlessly integrates the prowess of ChatGPT’s natural 

language API, utilizes Firebase to establish a robust backend 

infrastructure, and adopts React Native to craft an intuitive 

and user-friendly interface. The outcomes of this undertaking 

are nothing short of remarkable. The project has given birth 

to an innovative application that proficiently ingests notes 

furnished by professors. Leveraging the unparalleled natural 

language processing capabilities of ChatGPT, it deftly 

generates responses to the myriad inquiries posed by 

inquisitive students, all while drawing upon the rich 

repository of professors’ notes. In essence, this extensive and 

groundbreaking project stands as a testament to the fusion of 

state-of-the-art AI and mobile development technologies. It 

has ushered in a transformative paradigm, presenting a novel 

avenue for students to effortlessly access the invaluable 

materials meticulously curated by their educators. This, in 

turn, holds great promise for enhancing the quality of learning 

and boosting overall student engagement Keywords: AI-

powered chatbot, Professors’ notes, Chatbot application, 

Learning and engagement, Chatbot accuracy 

 

 INTRODUCTION 

The purpose of this investigation is to develop an AI-powered 

chatbot that can answer student questions by referencing notes 

and materials provided by professors. The problem being 

addressed is that students often need additional support outside 

of class time to clarify course concepts and materials. Previous 

work has explored using AI to provide tutoring and question-

answering. For example, Smith et al. (2021) developed a 

natural language processing chatbot to answer high school 

student questions based on an existing knowledge base. 

However, their work did not incorporate professor-provided 

notes. This investigation aims to fill that gap. The thesis and 

approach is that an AI assistant leveraging notes directly from 

a student’s professors can provide more tailored and useful 

responses. The chatbot will ingest professor notes and use 

natural language processing via the ChatGPT API to 

understand questions and generate relevant answers. • the 

purpose of the investigation • the problem being investigated • 

the background (context and importance) of the problem 

(citing previous work by others) 

 

I.  REVIEW OF LITERATURE 

A. Study of Existing System 

This literature review surveys research on existing systems 

utilizing artificial intelligence (AI) and natural language 

processing (NLP) to provide question answering and tutoring 

services for students. It focuses on analyzing the techniques, 

designs, and effectiveness of these systems to identify key 

opportunities and challenges relevant to the proposed AI 

chatbot for answering student questions based on professor 

notes. 

B. Findings from Literature Review 

• Artificial Intelligence for Student Assessment: A 

Systematic Review by Víctor González-Calatayud  

• The impact of artificial intelligence on learner–instructor 

interaction in online learning by Kyoungwon Seo, Joice 
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Tang, Ido Roll, Sidney Fels Dongwook Yoon 

 • Systematic review of research on artificial intelligence 

applications in higher education – where are the 

educators? by Olaf Zawacki-Richter, Victoria Marín, 

Melissa Bond Franziska Gouverneur 

 

II. PROPOSED SYSTEM/PROBLEM 

DEFINITION 

A. Problem Statement 

Students often struggle to understand course concepts and 

materials fully based on inclass teaching alone. They need 

additional support to clarify questions and gain a deeper 

comprehension of the content. Existing generic AI tutoring 

systems lack the specific contextual knowledge to address 

student questions. The problem is providing students with an 

AI-powered assistant that can answer their course-specific 

questions by leveraging notes and insights directly from their 

professors. 

B. Project Scope 

The scope of this project encompasses the following key 

components required to build an AI chatbot that can 

answer student questions by referencing professor 

provided notes: 

 Data Collection and Storage  

Building a web interface for professors to securely submit 

course notes, summaries, etc. Storing submitted 

documents in a structured database accessible to the AI 

models Supporting common document formats like PDFs, 

Word docs, PowerPoint slides etc.  

Data Processing  

Natural language processing of documents to extract key 

entities, relationships and concepts Topic modeling, 

named entity recognition, relation extraction etc. to build 

knowledge graph Summarization algorithms to extract 

concise key points from long documents  

Conversational AI Capabilities 

 Training or leveraging pre-built NLP models like 

ChatGPT for contextual response generation Intent 

recognition, dialog management, clarification requests to 

handle conversations Retrieve-and-refine strategies to link 

responses to extracted course concepts Deployment 

Architecture  

Scalable cloud servers to host AI models and process user 

requests APIs and client apps (web, iOS, Android) to 

enable question submissions and bot responses Security, 

user management, monitoring, and other productionization 

needs The scope focuses on core NLP, dialog systems, 

cloud architecture, and professor/student user experience. 

Out of scope are capabilities like speech interaction, 

personalization, and integration with college IT systems.. 

C. Key High-Level Goals and Problems 

 The key high-level goals of the proposed AI chatbot 

system are: 

 Allow professors to easily submit course notes, 

summaries, and other relevant materials. Interpret and 

extract key concepts from professor-provided 

documents. Build conversational capability using state-

of-the-art NLP to understand student questions. 

Generate helpful explanations and answers to student 

questions based on extracted context. Provide an 

accessible cross-platform chat interface for students. 

The key problems to solve are:  

Semantic analysis of unstructured professor notes 

Contextual response generation from extracted info 

Natural language interaction with 

incomplete/ambiguous questions Explanation 

capabilities for clarification User-friendly professor 

submission process Secure storage and usage of 

provided data Real-time chat infrastructure and 

deployment By making progress on these goals and 

solving these challenging problems, the system can 

enhance student learning through AI-powered support 

tailored to their specific courses. 
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III. OBJECTIVE OF PROPOSED SYSTEM 

This chapter will explain the objective of the project. 

 1. Objective 1 - To Extract and comprehend key 

information from professor-provided course materials 

by performing semantic analysis using NLP and 

building knowledge graphs to represent entities, 

relationships, and concepts from the documents.  

2. Objective 2 - To Provide relevant and helpful 

responses to student questions by interpreting questions 

using conversational AI models, generating responses 

based on extracted course information, and continuously 

improving relevancy through student feedback.  

3. Objective 3 - To Deliver an accessible and user-

friendly experience by enabling professor note 

submission through a web interface, making the chatbot 

available via web and mobile apps, and optimizing 

interaction workflows and UI/UX design.  

4. Objective 4 - To evaluate system performance by 

assessing comprehension accuracy, measuring response 

relevancy through surveys, tracking usage metrics over 

time, and prioritizing security and robustness. 

 

 

IV. METHODOLOGY 

A. System Architecture/Flow/ER/DFD Diagram 

Use Case Diagram example 

 

 

This project will utilize an applied research approach to 

develop and evaluate an AI chatbot for answering student 

questions based on professor-provided course notes. 

Literature Review - Surveying existing research on AI tutors 

and conversational systems to inform the system design. The 

key research methods will be: Literature Review - Surveying 

existing research on AI tutors and conversational systems to 

inform the system design. Literature Review - Surveying 

existing research on AI tutors and conversational systems to 

inform the system design. Design and Development - An 

iterative process of designing, building, and testing system 

components like the professor note intake, NLP pipelines, 

dialog system, and chat interface based on best practices. 

Simulation - Synthetically generating professor notes and 

student questions to train the AI models and test 

comprehension and response accuracy. User Studies - Small 

scale studies with professors providing real notes and students 

interacting with the chatbot to get feedback on quality and 

usability. Technical Evaluation - Extensive technical tests 

evaluating factors like document processing accuracy, 

response relevance, scalability, robustness, and security. 

Quantitative data will be collected through technical 

measurement of metrics like NLP classification performance, 

chatbot response accuracy, and system scalability. This 

blended research approach leverages established AI/NLP 

techniques while centered around real-world utility for 

students and professors. 

 

B. Modules of Software System 

Professor Portal Module  

Document Ingestion Module 

 Knowledge Base Module  

Dialogue Management Module Response 

Generation Module  

Chat Interface Module 
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IV. REQUIREMENTS 

i. Software Requirements 

1. Frontend 

React for building responsive web interfaces,  

React Native for iOS and Android chat apps,  

HTML/CSS/JavaScript for web development, 

Support for messaging channels like WhatsApp or 

Facebook Messenger 

2. Backend 

Python/Node.js for core system logic and AI 

modules, 

 MongoDB as document-based database for 

professor notes,  

Redis for caching and message queuing, 

 Docker and Kubernetes for containerization and 

deployment 

ii. Hardware with specification 

1) Application Servers: 

– CPU: Intel Xeon, 16 cores, 2.5 GHz 

 – RAM: 32 GB  

– Storage: 1 TB SSD 

2) Database Servers: 

– CPU: Intel Xeon, 8 cores, 2.5 GHz  

– RAM: 64 GB 

 – Storage: 4 TB SSD 

 

 

 

V. APPLICATION OF PROPOSED SYSTEM 

1. Providing personalized teaching assistant support - The 

chatbot could provide customized explanations and help for a 

student’s specific courses based on interactions with the 

actual professor’s materials.  

2. Enabling access to professor insights anytime - Students 

could get assistance even outside classroom hours by 

querying the chatbot trained on professor notes.  

3. Clarifying difficult concepts through conversations - The 

chatbot’s conversational nature makes it well-suited for back-

and-forth dialog to clarify confusing topics. 

 4. Helping assess knowledge gaps - By analyzing areas 

where students repeatedly ask questions, knowledge gaps can 

be identified and addressed.  

5. Scaling teaching support cost-effectively - The chatbot 

provides a way to provide semi-personalized support at scale, 

complementing human TA’s. 

 6. Supporting online and remote learning - The chatbot can 

provide an alternative way to access professor insights in 

online courses where face-to-face time is limited. 

 7. Personalizing learning for each student - By tracking 

student interactions, the chatbot could customize 

explanations and recommend helpful study resources 

personalized to each learner.  

8. Indexing professor materials for search - Students could 

search the chatbot’s ingested course materials when seeking 

specific information like examples or formulas 

 

 

IV. PROJECT PLAN 

 

V. ADVANTAGES, DISADVANTAGES 

 

a) Advantages: 

 

1. Personalized Teaching Assistant Support: The chatbot 

provides tailored assistance by referencing professor notes, 

enhancing the learning experience for students.  

2. Accessibility: Students can access professor insights at any 

time, providing convenience beyond regular classroom hours.  

http://www.ijsrem.com/
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3. Clarity on Difficult Concepts: The chatbot’s conversational 

nature allows for indepth discussions to clarify complex 

topics. 

 4. Knowledge Gap Identification: The system can help 

identify knowledge gaps by analyzing student inquiries, 

aiding in the learning process. 

 5. Cost-Effective Scalability: The chatbot offers cost-

effective support at scale, complementing human teaching 

assistants.  

6. Support for Online and Remote Learning: It serves as a 

valuable resource for students in online courses, enhancing 

remote learning experiences. 7. Personalized Learning: The 

chatbot can personalize learning by tracking interactions and 

offering tailored explanations and recommendations. 

 

 

b) Disadvantages: 

 

1. Reliance on Data Quality: The system heavily depends on 

the quality and accuracy of notes provided by professors. 

 2. Response Accuracy: There may be instances of incorrect 

or incomplete responses, especially for complex or 

ambiguous questions.  

3. Privacy and Security: Ensuring the privacy and security of 

professor-provided data and student interactions is a crucial 

concern. 

 4. User Adoption: Resistance or reluctance from students and 

professors to adopt this technology can be a challenge. 

 5. Lack of Human Interaction: The chatbot cannot replace 

human instructors entirely and may not fulfill all student 

needs.  

6. Maintenance and Updates: Continuous maintenance and 

improvements are essential to keep the system accurate and 

relevant over time. 

 

 

 

 

 

 

VI. CONCLUSIONS AND FUTUREWORK 

 

i. Conclusions: 

• Discuss the significance of the proposed AI-powered 

chatbot system and how it addresses the problem statement. 

 • Reflect on the advantages and disadvantages discussed in 

Chapter 9. 

 • Emphasize how the system can benefit both students and 

professors in the educational context. 

 

ii. Future Work: 

 

• Identify possible enhancements or extensions to the chatbot 

system.  

• Discuss opportunities for further research in the field of AI-

powered educational support. 

 • Explore how the system can adapt to evolving educational 

technologies and pedagogical methods.
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