COMPUTER RESEARCH AND DEVELOPMENT (ISSN NO:1000-1239) VOLUME 25 ISSUE 1 2025

TechlQ: Comprehensive Quiz Management App for
Smart Learning

K.Anjaiah
Assistant Professor, Dept of CSE,
Sreyas Institute of Engineering and
Technology,
Telangana,India.

Gunda Nandeeshwar
Dept of CSE , Sreyas Institute of
Engineering and Technology,
Telangana,India.

Abstract— TechlQ is a comprehensive mobile quiz
management application designed to enhance interactive
learning experiences for students and faculty. With three
distinct user roles—students, faculty, and admin—
TechlIQ offers tailored functionalities to meet the needs of
each user group. Faculty members can create
customizable quizzes, complete with unique questions and
adjustable time constraints, facilitating a structured and
engaging assessment process. Students can participate in
quizzes, track their performance through a detailed quiz
history, and receive constructive feedback on their
attempts. The app also features a question bank, allowing
faculty to save and reuse questions efficiently. A
leaderboard displays the top-performing students based
on quiz scores, fostering a spirit of healthy competition
and motivation. Additionally, TechlQ incorporates a
notification system to keep students informed about
upcoming quizzes and new content. Built using React
Native with Expo, TypeScript, and NativeWind, TechlQ
leverages Firebase Authentication for secure user
management and Firebase Firestore as its real-time
database, ensuring a seamless and responsive user
experience. Overall, TechIQ aims to revolutionize the
learning process by providing a robust platform for quiz
creation, participation, and performance analytics.

Keywords—TechlQ, Mobile quiz management application,
Interactive learning, Customizable quizzes, Performance
tracking, Quiz history, Constructive feedback, Question
bank, Reusable questions, Leaderboard, Healthy
competition, Notification system, React Native, Firebase
Authentication, Firebase Firestore

L INTRODUCTION

In today’s digital age, technology has become an
indispensable part of the education system. The shift from
traditional teaching methods to technology-driven solutions
has revolutionized the way students learn and interact with
academic content. One of the critical areas in education that
benefits significantly from technology is assessment and
evaluation. Quizzes, being an integral part of the learning
process, provide a platform for students to test their
knowledge and for educators to gauge learning outcomes.
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TechlQ is a comprehensive mobile quiz management
application designed to bridge the gap between traditional
assessment methods and modern digital needs. The
application leverages advanced technologies to streamline
quiz creation, participation, and analytics, offering a seamless
experience for students, faculty, and administrators. By
focusing on accessibility, customization, and real-time
feedback, TechlQ aims to enhance the overall learning
experience for all stakeholders.

II.  OBJECTIVES AND METHODOLOGY

The primary objective of TechlQ is to develop an
innovative and user-friendly mobile application that
enhances interactive learning through efficient quiz
management, catering to students, faculty, and
administrators. The app is designed with a user-centric
approach, offering role-specific functionalities to meet
individual needs. Built using React Native with Expo,
TypeScript for type safety, and NativeWind for UI styling,
TechlQ integrates Firebase Authentication for secure user
management and Firebase Firestore for real-time data
storage and retrieval. Key features include customizable
quizzes, a question bank for reusable questions, time
constraints, performance tracking with detailed feedback,
and a leaderboard to foster healthy competition. The app
also provides a notification system for upcoming quizzes
and new content, along with performance analytics to
assist in targeted learning improvements. Regular testing
and optimization ensure a seamless, responsive user
experience across devices, making TechlQ a
comprehensive solution for enhancing engagement and
productivity in learning environments.

III. LITERATURE SURVEY

Interactive learning platforms have gained significant
traction in recent years, as they effectively bridge the gap
between traditional teaching methods and modern
technology. Research highlights the growing adoption of
quiz-based learning tools to enhance student engagement and
academic performance. Studies have shown that
customizable quizzes allow instructors to tailor assessments
to individual learning needs, fostering a deeper understanding
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of the subject matter. Additionally, gamified features, such as
leaderboards and performance tracking, have been proven to
motivate students by creating a competitive yet encouraging
environment. The integration of real-time databases like
Firebase Firestore ensures seamless data storage and
retrieval, while secure authentication mechanisms such as
Firebase Authentication provide role-specific access control,
ensuring user data protection. Existing platforms often lack a
unified system that caters to students, faculty, and
administrators, leading to fragmented user experiences.
TechlQ addresses these gaps by offering a comprehensive
solution with advanced features like a question bank,
performance analytics, and timely notifications. By
leveraging frameworks such as React Native with Expo and
adopting utility-first styling tools like NativeWind, TechIQ
delivers a responsive, cross-platform application that
prioritizes scalability and user experience. This literature
survey establishes the foundational need for an integrated
quiz management system to revolutionize the learning
process.

IV. PROPOSED SYSTEM

TechlQ addresses the limitations of existing systems by
introducing a comprehensive mobile quiz management
platform. The proposed system offers the following
advantages: Customizable Quizzes: Faculty can create
quizzes with unique questions, adjustable time limits, and
course-specific settings. Real-Time Accessibility: Students
can participate in quizzes anytime, anywhere, using their
smartphones. Efficient Question Bank: Faculty can save,
organize, and reuse questions efficiently, reducing repetitive
effort. Leaderboards: Displaying top performers fosters a
healthy spirit of competition and motivates students to excel.
Notifications: Automated alerts keep students informed about
upcoming quizzes, deadlines, and new content. Performance
Analytics: Detailed insights into student performance enable
faculty to identify strengths and improvement areas. TechlQ
not only simplifies the quiz management process but also
fosters a culture of interactive and engaging learning,
aligning with modern educational standards.
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Figure 01: Architecture Diagram

V. IMPLEMENTATION

The development of TechIQ followed an Agile methodology,
where the project was broken down into iterative cycles
(sprints). This allowed for continuous improvement, quick
iterations, and frequent testing. Here's an overview of the
implementation steps: Requirement Gathering: Initially, the

functional and non-functional requirements for the TechlQ
app were gathered, including features such as user
authentication, quiz management, and real-time results
tracking. Design Phase: During the design phase, UI/UX
wireframes were created, and the system architecture, UML
diagrams, and database schema were defined. Development
Phase: Front-End Development: React Native was used to
develop the user interface, and components were built using
NativeWind for styling. The app was divided into various
screens like Home, Quiz, Profile, and Results. Back-End
Development: Firebase was used for authentication, Firestore
for storing quiz data and user progress, and Firebase
Functions for any server-side logic (if needed). State
Management: Jotai was chosen for managing the global state
of the application. It simplified data flow across components
and handled user quiz progress and results. Testing and
Debugging: Testing was performed in multiple stages—unit
testing for individual components, integration testing for API
calls, and end-to-end testing to simulate real user interactions.
Firebase Emulator was used for simulating backend
interactions. Deployment: After development and thorough
testing, the app was deployed to the App Store (for i0S) and
Google Play Store (for Android). Firebase's hosting services
were used to deploy the backend and manage real-time
updates. Maintenance: Regular updates were released to
address bugs, improve performance, and add new features
based on user feedback.
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Figure 02: Work Flow of Application
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TCO01 Validate Login Valid username/pass Login successful Pass
TC002 Invalid Login Invalid Error message Pass
username/pass displayed
TC003 Create Quiz Quiz details provided Quiz saved successfully Pass
TC004 View Ongoing Tests  No tests available "No tests" message Pass
shown
TC005 Take the test Answer the Score Pass

Questions

Table 01:Test Cases

VI. DISCUSSION

A. Comparative Analysis:

TechlQ stands out by addressing the limitations of existing
quiz management platforms, offering a more comprehensive
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and user-focused approach. Many traditional systems are
designed with either students or faculty in mind, leading to a
lack of balanced functionality for both. For instance: Existing
Platforms: Tools like Google Forms and Kahoot focus on
quiz creation but lack advanced performance tracking or a
leaderboard to promote competition. Additionally, they often
do not provide a question bank for efficient question reuse or
role-specific features tailored for administrators. TechlQ:
Unlike these platforms, TechlQ integrates customizable
quizzes, real-time feedback, and a detailed performance
history for students while enabling faculty to streamline quiz
management through reusable question banks and time
constraints. Other platforms such as Moodle offer
comprehensive learning management but are often
cumbersome to use and require significant setup effort. In
contrast, TechIQ provides a lightweight, mobile-first solution
that simplifies the learning experience while maintaining
scalability and efficiency.

B. Positive Aspects:

TechlQ provides a lightweight, mobile-first
application that simplifies the learning experience while
maintaining scalability and efficiency. Key positive aspects
include enhanced engagement through a leaderboard that
fosters healthy competition, customizable quizzes tailored to
learning needs, a seamless cross-platform user experience
with React Native, and efficient management using a reusable
question bank. Additionally, data-driven insights assist in
focused learning, real-time functionality ensures a smooth
experience, and robust security and scalability are achieved
with Firebase Authentication and Firestore. By combining
these features with real-time interaction and user-friendly
design, TechlQ provides a well-rounded, efficient solution
for modern quiz management.

VII.  CONCLUSION AND FUTURE SCOPE

TechlQ is a comprehensive mobile application designed to
revolutionize quiz management by providing an interactive,
user-centric platform that caters to students, faculty, and
administrators. By integrating features such as customizable
quizzes, performance tracking, reusable question banks, and
real-time feedback, the app streamlines the learning process
while fostering engagement and motivation through
leaderboards and analytics. Built using modern technologies
like React Native, Firebase Authentication, and Firestore,
TechlQ ensures a secure, scalable, and seamless experience
for users. The platform bridges the gap between traditional
learning tools and modern educational needs, making
assessments more efficient and learning more productive.

In the future, TechlQ can expand its functionality by
integrating advanced machine learning algorithms to provide
personalized quiz recommendations and adaptive difficulty
levels based on individual student performance. Additional
features such as multilingual support, gamified elements like
badges and achievements, and compatibility with web-based
platforms can further enhance the app's accessibility and
engagement. The inclusion of offline quiz functionality and
advanced analytics for faculty and administrators can make
TechIlQ more versatile. Moreover, expanding the database
and incorporating blockchain for secure credential

verification can open new opportunities for innovation,
ensuring that TechIQ continues to evolve as a leading
solution in interactive learning and assessment.
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