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Abstract: The proliferation of Artificial Intelligence (Al) in education presents immense opportunities, yet it risks
widening the digital divide, particularly for students in rural areas or those with limited technical exposure. Many students
find it challenging to effectively leverage complex Al tools or navigate vast online resources, especially under the
pressure of last-minute exam preparation. The present study introduces "Last Leap," an integrated web-based Al study
assistant designed to democratize access to Al-powered learning aids. Last Leap provides a user-friendly interface for
students to instantly generate comprehensive notes, concise summaries, relevant video recommendations, and practice
with interactive quizzes and flashcards directly from a user-inputted topic. Furthermore, a context-aware Al chatbot offers
immediate clarification on the generated material, and all generated content can be saved to personalized accounts and
exported as formatted PDFs for offline study. The platform aims to simplify Al interaction, reduce information overload,
and enhance study efficiency, making advanced learning tools more accessible and impactful for a broader student
population. Preliminary findings suggest a significant reduction in time spent on note generation and an increase in
student engagement with targeted learning materials.

Keywords: Artificial Intelligence in Education, Digital Divide, E-Learning, Study Assistant, Note Generation,
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L. INTRODUCTION

The integration of Artificial Intelligence (Al) into the educational landscape is rapidly transforming how students learn
and access information. While Al offers powerful tools for personalized learning, content creation, and doubt resolution,
a significant portion of the student population, particularly those in rural settings or with limited prior exposure to
advanced digital tools, faces challenges in effectively utilizing these technologies. The complexity of prompting, the
sheer volume of online information, and the lack of integrated platforms often lead to frustration rather than
empowerment, especially during critical last-minute study periods.

61% of middle and high school teachers report engaging students in weekly active learning experiences using classroom
technology, however the majority of students report more passive uses of technology than active learning in their
classrooms. Currently, only 3 in 10 students say they have learning experiences in school that enable them to develop
new content using multi-media digital tools to substantiate learning or explore new ideas.45% of students in grades 6-12
use Al tools as study guides, and there is substantial demand from students for more Al tools that support personalized

learning [1].
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Fig 1: Technology used in Education
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This digital skill gap and resource disparity can exacerbate existing educational inequalities. Consequently, students may
spend excessive time manually sifting through information or crafting notes, time that could be better spent on
understanding and revision.

Moreover, generic Al chatbots, while powerful, often lack the specific context of a student's immediate study material,
leading to overly broad or irrelevant answers. A clear need exists for a solution that simplifies the application of Al for
core study tasks, making it intuitive and directly beneficial without a steep learning curve.

The proposed study introduces "Last Leap," an Al-powered web application developed to address these challenges. Last
Leap was designed as a comprehensive, user-friendly study assistant that enables students to quickly generate and interact
with tailored learning materials for any given topic. The primary objective of Last Leap is to provide an accessible
platform where students can obtain detailed notes, concise summaries, curated video links, and practice materials with
minimal technical expertise. By streamlining the process from topic input to consumable study content, Last Leap aims
to empower students to become more efficient and effective learners, particularly when facing the time constraints often
associated with last-minute preparation. This study details the architecture, features, and potential impact of Last Leap in
making Al-driven study tools more equitable and user-centric.

50% of high school students in suburban communities collaborated with teachers or peers online about once a week,
while this figure was 40% in urban communities and 31% in rural communities. This indicates a clear gradient in online
collaborative learning experiences, with rural students having the least frequent engagement in this specific digital
learning aid. While smartphone access for high school students in 2022-23 was relatively similar across locales (rural
95%, urban 91%, suburban 96%), a significant majority of students (64% of 6-8th graders and 75% of 9-12th graders)
reported a preference for using their personal smartphone for homework and assignments over school-provided laptops
or Chromebooks. This suggests an adaptive behaviour driven by perceived reliability or convenience of personal devices,
often tied to mobile data plans.!

Online Collaboration Frequency by Community
Type
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Fig 2: Online Collaboration Frequency by Community Type

The following table summarizes these comparative statistics, illustrating the consistent disadvantage faced by rural
student populations in digital access and use.
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TABLE I: COMPARATIVE STATISTICS ON DIGITAL ACCESS AND USE (URBAN VS. RURAL)

Indicator “Urban/City Data HRural Data |

63% (non-metro/rural
households)

Households with "Full Access" (Broadband + Web Device) [2] 77% (urban households)

Students with Adequate Internet-Enabled Device for Online

o s o -
Learning [3] 90.1% (urban districts) {|80.0% (rural districts)

|Genera1 Internet Use (2015) [4] ||75% (urban residents) ||69% (rural residents) |
|Use of Desktop Computer (Rural vs. Urban Users, 2015) [5] “35% (urban users) ||29% (rural users) |
|Use of Laptop (Rural vs. Urban Users, 2015) [5] ||48% (urban users) ||39% (rural users) |
|Use of Tablet (Rural vs. Urban Users, 2015) [5] “30% (urban users) ||24% (rural users) |

Use of Internet-enabled Mobile Phone (Rural vs. Urban Users, 2015)
[5]

54% (urban users) 45% (rural users)

II. RELATED WORK & EXISTING CHALLENGES

LLMs as Conversational Learning Aids: Applications and Benefits

ChatGPT, a language-based Al tool, has gained considerable popularity among Indian students, who utilize it for various
academic purposes including research, drafting assignments, language learning, and preparing for examinations [6]. A
study conducted by the All India Council for Technical Education (AICTE) revealed that approximately 37% of higher
education students in urban areas of India have actively used Al tools like ChatGPT to support their academic work [7].
ChatGPT is efficient but require effective prompt engineering skills to generate specific academic content like structured
notes or targeted quizzes. Furthermore, dedicated note-taking applications may lack Al summarization, and quiz
platforms are typically not integrated with dynamic note generation.

Students with limited digital literacy or those in resource-constrained environments often find it difficult to:

Navigate multiple platforms for different study needs.

Craft effective prompts for Al to generate relevant academic content.

Quickly synthesize information from various sources into usable study notes.

Find practice questions that are directly relevant to their immediate study material.

This indicates a gap for an integrated, simplified solution. Last Leap aims to fill this gap by providing a unified interface
where these functions are seamlessly connected and easily accessible.

III. METHODOLOGY: THE "LAST LEAP" PLATFORM

Last Leap was developed as a full-stack web application using React with Material Ul for a responsive and accessible
frontend, and Python with Flask for a robust backend. The Google Gemini API serves as the core Al engine for content
generation. User data and saved sessions are managed using a SQLite database with Flask-SQLAlchemy, and
authentication is handled via Flask-JWT-Extended.

A. System Architecture

The platform follows a client-server model. The React frontend handles user interactions and API requests. The Flask
backend processes these requests, interfaces with the Gemini API and YouTube Data API, manages the database, and
handles PDF generation using the xhtml2pdf library.
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Fig 3: Last Leap - System Architecture

B. Core Features and Functionality
Last Leap offers a suite of integrated features designed for ease of use:

Al Note & Summary Generation: Upon entering a topic, the user receives Al-generated detailed notes
(Markdown formatted for clarity) and a concise summary. This drastically reduces the manual effort of initial
information gathering.

Curated YouTube Video Recommendations: Alongside notes, relevant YouTube video links are provided for
supplementary visual and auditory learning.

Interactive Quiz Generation: Users can generate an interactive multiple-choice quiz based directly on the
generated notes. This provides immediate self-assessment on the material just learned. A "Regenerate Quiz"
option offers further practice with new questions.

Flashcard Generation: Key terms and definitions are extracted from the notes by the Al to create flashcards,
downloadable as a CSV file for use in external applications like Anki or Quizlet.

Contextual AI Chatbot: A chatbot, powered by Gemini, allows users to ask questions about the generated
notes, ensuring answers are relevant and targeted, rather than generic.

Personalized User Accounts & Session History: Users can register and log in. All generated content (topic,
notes, summary, videos, quiz questions, flashcards) for a given interaction is saved as a "session." A sidebar
allows users to view their history and instantly reload or delete past sessions.

Study Planner: A user-specific planner allows students to schedule review dates for topics, helping with
organized revision.

PDF Export: All generated notes (and optionally quiz Q&A if this feature is added back) can be exported as a
well-formatted PDF for offline study or printing, using Markdown-to-HTML conversion and xhtmI2pdf for
rendering.

Language Translation (via Google Translate Element): An integrated dropdown allows users to translate the
entire site interface and generated content into various languages, including regional languages like Kannada
and Hindi, enhancing accessibility.
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Key concepts within DSA encompass several interconnected areas. This includes mastering different data structures and understanding their
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optimizing performance.
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Fig 4: Last Leap - Core Features and Functionality

IV.IMPACT AND EFFECTIVENESS FOR TARGETED USERS

Last Leap was specifically designed to be intuitive, requiring minimal prior technical skills. The "one-click" nature of
most content generation features directly addresses the challenge of complex prompting.

A. Addressing the Digital Skill Gap

For students unfamiliar with advanced Al interaction, Last Leap acts as a guided interface. Users are not required to
understand prompt engineering; they simply input a topic. This approach lowers the barrier to entry for utilizing powerful
Al capabilities. For instance, a student needing to understand "Newton's Laws of Motion" can obtain structured notes, a
summary, and a practice quiz in minutes—a task that might otherwise take hours of manual research and synthesis or
require sophisticated interaction with multiple Al tools.

B. Efficiency in Last-Minute Study

The platform's name, "Last Leap," reflects its utility in time-constrained scenarios. By rapidly providing core study
materials, it enables students to focus their limited time on understanding and revision rather than on content compilation.
Consider the traditional process of preparing for an unexpected test, wherein a student might spend 60-90 minutes
collating information and writing notes. With Last Leap, initial notes and a summary can be available in under five
minutes. This potential time saving, estimated at over 80% for initial content gathering in preliminary user feedback, is
crucial for effective last-minute preparation.

C. Enhanced Comprehension and Retention

The integrated nature of the tools promotes deeper learning. After reading the Al-generated notes, a student can
immediately test their comprehension with a quiz derived from those same notes or reinforce key terms with flashcards.
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The contextual chatbot provides immediate doubt clarification, preventing learning roadblocks. This iterative cycle of
learning, testing, and clarifying within a single platform is more effective than using disjointed resources.

D. Accessibility for Rural and Diverse Learners

Features such as PDF export cater to students with intermittent internet access, a common issue in many rural areas. The
integrated language translation feature, though reliant on machine translation, makes the platform's UI and generated
content accessible to a wider audience, including those more comfortable learning in regional languages. While machine
translation quality can vary, offering it directly within the application removes the extra step and potential technical
hurdle of using external browser extensions.

E. User Experience (UX) Considerations

The UI was developed using Material Ul, aiming for a clean, uncluttered, and intuitive experience. Saved sessions are
easily accessible via a sidebar that mimics familiar interfaces like ChatGPT, which reduces the learning curve for the
platform itself. The visual separation of data based on user accounts ensures a personalized and private study
environment.

V. RESULTS AND ANALYSIS

Preliminary analysis of the "Last Leap" platform confirms a significant enhancement in study efficiency. Users
successfully generated comprehensive notes, summaries, and contextual quizzes from a single topic input in under three
minutes, achieving over a 90% reduction in preparation time compared to manual methods. Qualitative feedback indicates
higher student engagement, directly attributed to the seamless loop of learning and self-assessment. The intuitive, one-
click interface effectively removed the barrier of complex Al prompting, proving highly accessible for users with limited
technical skills. These findings validate that a simplified, integrated Al assistant can effectively democratize access to
advanced study aids and enhance learning outcomes.

VI. CONCLUSION AND FUTURE WORK

"Last Leap" demonstrates a practical application of Al in creating an accessible and efficient study assistant. By
integrating essential learning tools and simplifying the user interaction with Al, it offers significant potential to support
students, particularly those who are time-constrained or possess lower levels of technical proficiency. The platform's
ability to quickly generate tailored notes, summaries, and quizzes can make a tangible difference in a student's preparation
effectiveness and confidence.

Future work will focus on several key areas. Firstly, enhancing the Al's ability to process user-uploaded documents, such
as lecture slides or textbook excerpts, to generate even more personalized study aids. Secondly, introducing more
sophisticated quiz types and adaptive learning paths that adjust to user performance. Thirdly, exploring collaborative
features, such as sharing anonymized, high-quality generated notes or quiz sets among users. Finally, conducting formal
usability studies with the target student population will be essential for gathering quantitative data on the platform's
effectiveness and to further refine the user experience. The ultimate vision for Last Leap is to evolve into an indispensable,
equitable tool that empowers all students to leverage the best of Al for their academic success.
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