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Abstract—The Smart Study App is an intelligent learning platform thot integrotes multiple study resources into a single,
unified opplication. Students and self-learners today face the chollenge of navigoting disparate tools for definitions, lecture
notes, tutoriol videos, and self-assessment quizzes. This poper presents the desigh, development, and evoluation of the
Smart Study App, a Flask-based web opplication that consolidates these resources under o single interface. Users can search
any academic topic and instantly access curated definitions, structured notes, relevant video content, and Multiple Choice
Question (MCR) assessments. A built—in time management module estimates the duration required to complete a given topic,
enabling learners to plan their study sessions effectively. Experimentol results demonstrate that the opplication
sighificantly reduces time consumption and improves learner productivity by offering a structured, resource-rich approach to
self-directed learning.

Index Terms—e—learning, Flask, intelligent tutoring, MCQ assessment, study management, time estimation, web application.

I. INTRODUCTION

The ropid proliferation of digital information has
transformed the educationol landscape. Learners now
have access to an unprecedented volume of online
resources; however, this obundance often leads to
information overlood and fragmented study experiences.
Students must toggle between search engines, video
platforms, note repositories, ond quiz applications,
resulting in loss of focus and reduced productivity [,

The Smort Study App oddresses this challenge by
consolidating essential learning resources, definitions,
hotes, videos, and MCB assessments, into a single,
cohesive platform. The application is developed using
the Flask micro—framework for Python and adheres to
modern  web development principles, ensuring @
responsive and user—friendly interface.

Beyond  resource  aggregation, the  application
incorporates a time management module that estimates
the study time required for any given topic. This
feature empowers learners to schedule their sessions
systematically, olighing study commitments with
personal timetables and academic deadlines.

The remainder of this poper is orgonized as follows.
Section II reviews related work. Section III describes
the system architecture. Section IV elaborates on the
implementation. Section V presents the results. Section
VI concludes the paper.

II. RELATED WORK

Numerous studies have investigated the effectiveness of
integrated e—learning environments. Alario—Hoyos et al.
[2] demonstrated that learners benefit measurably from
platforms that combine video content with structured
mssessments, reporting higher retention rates compared
to passive reading. Khan Acodemy ond Coursera have
popularized this blended approach ot scale.

Time management in self-directed learning has received
growing oattention. Zimmerman [3] identified self-
regulation including time planning as o critical
determinant of oacademic success. However, most
existing platforms rely on learners to estimate their
pwh study durations, introducing sighificant inaccuracy.

Prior work on intelligent tutoring systems such as
Carnegie Learning [4] hos shown that odaptive, content
—-awore platforms outperform static resources. The
Smart Study App builds on these insights by integrating
resource discovery, MCR-based self-assessment, ond
dota—driven time estimation within o Llightweight,
accessible web framework.
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III. SYSTEM ARCHITECTURE

A. Overview

The Smart Study App follows a three—tier architecture
comprising the Presentation Layer, Application Layer,
ond Data Layer. The frontend is built with HTMLS,
(SS3, and JavaScript, providing an adoptive interface
accessible on desktop and mobile browsers.

The backend is implemented in Python using the Flas
micro—framework, which handles routing, business logic,
ond API orchestration. Data is manoged throug
structured JSON files and third—party APIs,

B. Core Modules
The application comprises four primary modules:

I) Topic Search Module: Accepts o user query and dispatches parallel requests to content APLs, aggregating definitions, notes,

and video links.

2) MCQ Assessment Module: Dynamically generates multiple—choice questions relevant to the searched topic, providing instant

feedback and score reporting.

3) Time Manogement Module: Estimates study duration based on topic complexity, content volume, ond average

reading/viewing metrics.

4) Dashboard Module: Tracks user history, completed topics, assessment scores, and planned study sessions.

IV. IMPLEMENTATION

A. Technology Stack

The application is developed using Python 3.10 with Flask
2.3 for the backend, Jinja2 for server—side templating,
Bootstrap 5 for responsive frontend styling, ond S@Lite
for lightweight session and progress data storage.

Externol APIs are consumed for video content discovery,
and a custom NLP pipeline using NLTK performs keyword
extraction for MCQ generation,

B. Topic Search and Resource Aggregation

When a user submits o query, the Flask route handler
invokes the Resource Aggregotor, which concurrently
fetches: (i) a concise definition from o Wikipedia API,
i) structured notes parsed from educational
repositories, and (i) curated video links from a video
search APL,

Results are ranked by relevance using a TF-IDF scoring
mechanism and rendered on a unified results page within
ah average latency of 1.8 seconds.

L. MCQ Generation

The MCR module employs o keyword distractor
generation opproach. Sentences from the aggregated
hotes are tokenized ond key concepts extracted using
Named Entity Recognition (NER).

Distractors are generated by selecting semantically
similar but incorrect terms from o pre-built domain
ontology. EBach quiz session contains 10 questions;
results are stored for progress tracking.

D. Time Estimation

The time monagement module estimates study duration using Equation (1), where W is the total word count of notes, V is the
total video duration in minutes, alpha is the averoge odult reading speed (200 words/minute), and beta is a topic complexity

coefficient derived from Flesch—Kincaid readability scores.

T =W / alpha) + V x beta &

Evaluation showed that Equation (1) estimates study time within +/-12% of actual time reported by test users, representing

relioble planning heuristic.
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V. RESULTS AND EVALUATION

A. Experimental Setup

The system wos evoluated with 45 undergraduate porticipants from a Computer Science program over a four—week period.
Participants were assighed topics of varying complexity and asked to study using both the Smart Study App and their
conventional methods. Study duration, topic retention (post—test scores), and user satisfaction (SUS score) were measured.

B. Performance Results

Table I summarizes the comparative results. The Smart Study App reduced average study time by 3% while improving post—
test scores by I8 percentage points compared to conventional methods. The SUS score of 82.4 indicates excellent usability.

TABLE I
Performance Comparison: Smart Study App vs. Conventional Methods
Metric Conventional Smart Study App
Avg. Study Time (min) 4.2 5.3
Post-Test Score (%) 63.4 8.7
Time Estimation Error N/A +/=12%
SUS Usability Score N/A 82.4 /100

C. Discussion

The results confirm thot resource consolidation reduces | MCA feedback was cited as the most engaging feature,
coghitive overhead associated with context—switching | reinforcing active recall over passive reading.

between tools. The time estimation module was
particularly well-received; 89% of participants reported
that it helped them plan their sessions more
effectively.

VI. CONCLUSION

This paper presented the Smart Study App, a Flask— | Future work will explore personalized learning pathways
based intelligent learning platform that integrates | usihg collaborative filtering, adaptive difficulty
topic search, structured notes, video content, MCQ adjustment for MC@s, and mobile—hative)
ossessments, and time estimotion into a single web | implementations for offline access. Integration of large
opplication.  Evoluation  with 45  participants | languoge models for on—demand explanations represents
demonstrated a 3% reduction in study time and an 18— | o promising avenue for further enhancing the platform,

point improvement in post—test scores.
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