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Abstract: Tech Quiz is a comprehensive, web-based Multiple Choice Question (MCQ) assessment platform developed as a Final
Year Diploma Project in Computer Science Engineering. The platform is designed to provide an interactive and structured way
for students to test and improve their knowledge across 14 core Computer Science Engineering subjects. Each subject is divided
into five difficulty levels — Warm-Up, Intermediate, Challenging, Expert, and Master — offering a progressive learning
experience suitable for students at all knowledge levels. The platform contains a total of 7000 or more technically accurate,
syllabus-aligned MCQs spread across 280 tests. It is built using HTML5, CSS3, and Vanilla JavaScript for the frontend, while
the backend employs Python and the Flask framework. The system features a countdown timer, real-time progress tracking,
instant result display, and a question review mode with explanations. Tech Quiz serves as a powerful tool for university exam
preparation, competitive exam practice such as GATE and MCA entrance tests, and technical placement interview preparation.
Keywords: MCQ Platform, Web-Based Assessment, Computer Science Education, Flask, JavaScript, Online Quiz, Skill
Assessment, Difficulty Levels, Knowledge Testing, Exam Preparation.

L. INTRODUCTION
In the modern era of digital learning, web-based assessment platforms have emerged as a powerful supplement to traditional
education. Students preparing for university examinations, competitive tests, and technical placement interviews require a
structured, accessible, and content-rich practice resource. Tech Quiz addresses this need by providing an interactive MCQ-based
knowledge assessment platform specifically designed for Computer Science Engineering students.
Tech Quiz covers 14 core subjects of Computer Science Engineering, offering five difficulty levels within each subject. With more
than 7000 technically accurate questions spread across 280 tests, the platform provides comprehensive coverage that is otherwise
unavailable in a single dedicated resource. The platform is built using standard web technologies — HTML5, CSS3, and Vanilla
JavaScript on the frontend, and Python with the Flask framework on the backend.
This paper presents the design, architecture, features, and implementation of Tech Quiz, along with a discussion of the challenges
encountered during development and planned future enhancements. The platform demonstrates how a well-structured, content-rich
educational tool can be built without reliance on complex infrastructure, making it fast, portable, and easy to deploy.

1. OBJECTIVES OF THE PROJECT

The primary objectives driving the development of Tech Quiz are as follows:

1) To provide comprehensive coverage of all 14 core Computer Science Engineering subjects within a single unified platform,
eliminating the need for students to visit multiple websites.

2) To offer a five-stage difficulty progression — from Warm-Up to Master level — so that students at every knowledge level can
benefit from the platform.

3) To help students identify their strong and weak areas in each subject through structured assessment, enabling focused study
efforts.

4) To prepare students for university semester examinations, GATE, MCA entrance tests, and technical placement interviews
through a large, curated question bank.

5) To provide instant, real-time feedback after each test, including score, correct/incorrect counts, percentage, and pass/fail status.

6) To deliver a clean, responsive user interface that functions across desktops, tablets, and mobile phones.

7) To allow students to review each question post-test, view the correct answer, and read a brief explanation for learning
reinforcement.
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1. LITERATURE REVIEW
Online assessment platforms have been extensively studied in the context of Computer-Based Testing (CBT) and e-learning. Several
platforms such as Kahoot!, Quizlet, and Khan Academy offer interactive quiz features, but most are not specifically tailored to CSE
curriculum.
Research by Ozden et al. (2004) demonstrated that computer-based testing improves student performance through immediate
feedback mechanisms. Similarly, Mitra and Rankin (2011) showed that structured MCQ platforms with progressive difficulty levels
encourage deeper engagement with learning material.
Existing platforms often rely on complex database-driven architectures that introduce latency and deployment challenges,
particularly in resource-constrained educational settings. Tech Quiz addresses these limitations by storing all MCQs directly in
JavaScript arrays, resulting in instant question loading without database queries. This design choice aligns with findings from
Biswas (2013), who noted that lightweight, static-data-driven applications perform significantly better in low-bandwidth
environments.
The use of Flask as a micro web framework for educational applications has been validated in prior work. Its lightweight nature and
Jinja2 templating engine allow dynamic page rendering without the overhead of heavier frameworks, making it suitable for
diploma-level project deployment.

V. SYSTEM DESIGN AND ARCHITECTURE
A. Technology Stack
The frontend of Tech Quiz is built using three core web technologies: HTML5, CSS3, and Vanilla JavaScript. HTML5 provides the
structural backbone of every page.
CSS3 handles styling, animations, and responsive design to ensure compatibility across device types. JavaScript powers the entire
quiz engine, including question rendering, answer capture, countdown timer, progress bar updates, score calculation, and result
display.
The backend is implemented using Python and the Flask micro web framework. Flask handles URL routing, session management,
and HTML page rendering via Jinja2 templates. The use of parameterized URL routes enables a single route to serve any subject,
stage, and test combination dynamically.

B. MCQ Storage Architecture

A key architectural decision in Tech Quiz is the storage of all MCQs directly in JavaScript arrays rather than a relational or NoSQL
database.

Each question is structured as a JavaScript object containing four properties: the question text, an array of four answer options (A,
B, C, D), the correct answer as a letter, and a brief explanation.

Files are named following a strict convention: subject_stage testhumber.js (e.g., java_warmup_testl.js). This naming pattern,
combined with subject-specific folder organization, makes it straightforward to locate and maintain any specific test file across the
280 total test files. This approach eliminates the need for a database server, making the platform fully portable and deployable on
any basic hosting environment.

C. Test Structure and Difficulty Framework

Each of the 14 subjects is divided into five difficulty stages.

Stage 1 (Warm-Up) targets beginners with basic definitions and fundamental concepts.

Stage 2 (Intermediate) tests concept application and logical reasoning.

Stage 3 (Challenging) involves multi-step problems and deeper understanding.

Stage 4 (Expert) tests professional-level knowledge, edge cases, and design patterns.

Stage 5 (Master) contains research-level, cross-topic questions intended for top performers.

Each stage contains four tests, and each test consists of exactly 25 MCQs. This yields 20 tests per subject and 500 questions per
subject. Across all 14 subjects, the platform contains 280 tests and 7000 or more questions in total.
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Tech Quiz — System Block Diagram

User (browser)
Interacts via web

Frontend layer - HTMLS, CSS3, Vanilla JavaScript

Home page Quiz engine Result page Review page
14 subjects Timer, progress bar Score, pass/fail Answers, tips

[T

Backend layer - Python, Flask framework

URL router Session manager Jinja2 templates
Dynamic subject/stage/test Tracks user answers Renders HTML pages
Data layer - JavaScript arrays (280 static JS files)
14 subjects 280 tests 7000+ MCQs

500 MCQs each 5 stages x 4 tests 25 questions per test
Fig. Block Diagram

V. SUBJECTS COVERED
Tech Quiz covers 14 core Computer Science Engineering subjects selected for their relevance to academic curricula and industry
requirements. These subjects are: Java, Python, C++, C, JavaScript, Data Structures and Algorithms, Cyber Security, Cloud
Computing, Full Stack Development, Data Science, Operating Systems, Database Management Systems (DBMS), Computer
Networks, and Software Engineering. Each subject contributes an equal share of 500 questions to the platform's total question bank,
ensuring balanced coverage across all domains.

VI. KEY FEATURES
A. Academic Features
Tech Quiz offers comprehensive subject coverage across 14 core CSE subjects with more than 7000 technically accurate and
syllabus-aligned MCQs. Five difficulty levels ensure that students at every proficiency level can derive value from the platform.
With 20 tests per subject, the platform provides ample material for thorough and repeated practice. Every question is accompanied
by a detailed explanation to support learning from mistakes.

B. Technical Features

The quiz engine is built entirely in Vanilla JavaScript with no external frontend frameworks, ensuring fast and dependency-free
operation. Flask session management tracks user answers and scores throughout a test. Dynamic URL routing in Flask handles all
subject, stage, and test combinations through a single parameterized route. Jinja2 templates enable HTML code reuse across all
pages, significantly reducing redundancy.

C. User Interface Features

A visible countdown timer is displayed during the quiz, and the test is automatically submitted upon expiry. A real-time progress
bar shows the number of answered questions. Each difficulty stage is color-coded for visual clarity. The platform is fully responsive
and compatible with desktops, tablets, and mobile phones. The result page presents score, correct/incorrect counts, percentage, and
pass/fail status at a glance.

VII. USER JOURNEY AND WORKFLOW
The user workflow in Tech Quiz is designed to be intuitive and efficient. Upon visiting the home page, the user is presented with all
14 subjects as navigable cards. After selecting a subject, the user chooses a difficulty stage and then picks one of the four available
tests. The quiz page opens with a countdown timer and a progress bar. The user answers 25 MCQs and submits the test manually or
via auto-submit when the timer expires. The result page immediately displays the performance summary, followed by an optional
detailed review of all questions with correct answers and explanations.
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VIIl.  CHALLENGES AND SOLUTIONS
The most time-intensive challenge was the creation of more than 7000 technically accurate, non-repetitive, and syllabus-aligned
MCQs across 14 subjects. This was resolved by organizing questions chapter-by-chapter and verifying each against standard
textbooks and study materials before being added to the platform.
Managing approximately 280 JavaScript test files without organizational confusion was addressed by enforcing a strict file naming
convention (subject_stage testnumber.js) and organizing all files into subject-specific directories. Dynamic Flask routing was
implemented using parameterized URL routes that pass the subject, stage, and test number as variables into Jinja2 templates.
Implementing accurate auto-submit behavior when the timer expires required careful JavaScript design. The solution involved
initializing the answer array with null values for all 25 questions at the start of each test, so that unanswered questions are correctly
counted as incorrect during score calculation.

IX. RESULTS AND DISCUSSION

The Tech Quiz platform successfully delivers a large-scale, fully functional MCQ assessment system without requiring database
infrastructure. The question loading performance is notably superior to database-driven alternatives, as all content is served from
static JavaScript files. The Flask backend efficiently handles dynamic routing across all 14 subjects, 5 difficulty stages, and 4 tests
per stage.

The platform has been validated across major browsers and device types. The responsive design ensures consistent usability on
mobile phones, tablets, and desktop systems. The auto-submit and score calculation mechanisms perform accurately even in edge
cases such as partially answered tests or timer-triggered submissions. The review mode with explanations has been identified as a
particularly valuable learning feature, enabling students to understand their mistakes and reinforce conceptual understanding
immediately after each test.

X. PROJECT OUTCOME IMAGES

TECH QUIZ
- Sign Up

Create Your Account

Full Name

Password

Fig a. Sign Up page
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Fig c. Home Page Subjects
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ABOUT US

Our Mission

Fig d. About Us Section

TEST DIFFICULTY STRAGES

Progressive Learning Journey from Beginner to Master

Our carefully designed 5-stage difficulty system ensures gradual skill development.
Each stage builds upon the previous, helping you master concepts systematically with

4 comprehensive tests per level.
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Fig e. 5 Stages under a subject
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XI. FUTURE ENHANCEMENTS

Several significant enhancements are planned to extend Tech Quiz into a full-scale EdTech platform. Database integration using
MySQL or SQLite will replace static JavaScript files, enabling dynamic question management. A user authentication system will
allow personalized progress tracking and test history. A performance analytics dashboard will provide detailed insights on subject-
wise strengths and weaknesses over time.

Additional planned features include a competitive leaderboard system, an adaptive testing engine that adjusts difficulty based on
real-time performance, a Progressive Web App (PWA) version for offline access on mobile devices, cloud deployment on AWS or
Render with a custom domain, a daily challenge mode with randomized questions, and automated PDF certificate generation upon
successful completion of all five stages of a subject.

XII. CONCLUSION

Tech Quiz is a comprehensive, well-structured, and technically sound Final Year Diploma Project in Computer Science
Engineering. The platform successfully achieves its core objective of providing an accessible, large-scale, and well-organized MCQ
assessment resource for Computer Science students. With 14 subjects, 7000 or more questions, 5 difficulty levels, and 280 tests, it
represents one of the most complete MCQ platforms available as a college project in the CSE domain.

From a technical standpoint, the project demonstrates practical command over full-stack web development. The frontend is built
with HTML5, CSS3, and Vanilla JavaScript, while the backend leverages Python and Flask. The decision to store MCQs in
JavaScript arrays is a pragmatic choice that ensures fast performance and simple deployment. With planned future enhancements
including user authentication, performance analytics, adaptive testing, and cloud deployment, Tech Quiz has the potential to grow
into a fully-fledged EdTech platform serving thousands of Computer Science students globally.
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