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ABSTRACT:

Interactive quiz software was a revolutionary learning tool that overcomes the limitation of traditional testing through computerization and increased user
interaction. In this paper, the development and comprehensive testing of an Interactive Quiz Software (1QS) in Python programming using Tkinter GUI framework
are discussed. The system changes the way quizzes are administered by eliminating tedious processes, minimizing administrative burden, and offering instant exam
facilities for subjects such as General Knowledge, Science, and English. Software design is a modular paradigm design with secure user authentication, dynamic
presentation of questions, automated scoring, and SQL.ite database data persistence. Systematic testing methodology was adopted that consists of unit testing,
integration testing, functional testing, black-box testing, regression testing, and performance testing to provide the system with usability and reliability. Test results
validate improved system performance in terms of 100% accuracy in scoring computation, module integration with no hitches, high-quality error handling
capability, and simultaneous user session scalability. The system performs well on edge cases, supports intuitive user interface interaction, and preserves data
integrity during the testing phase. Performance testing identified optimum response times under load capacity to effectively handle multiple simultaneous quiz
sessions.

The execution demonstrates real-world application of software engineering principles like database management, graphical user interface design, and intense testing
methodologies. The contribution to the knowledge base in educational technology is that the project illustrates evidence of how disciplined testing practices can
lead to effective, scalable, and easy-to-use quiz management systems that completely redefine the learning assessment experience.
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Introduction:

Educational testing has thus far been based on time-consuming, error-plagued, and costly paper-based techniques. The introduction of computer
technologies has facilitated the re-engineering of assessment procedures through computer-aided quiz software systems that provide instantaneous
feedback, automated scoring, and thorough performance monitoring. Quiz interactive programs are of specific benefit to various stakeholders such as
instructors who need effective test tools, students who need interactive learning processes, and education institutions that need new learning facilities.

Interactive Quiz Software (IQS) solves some of the most basic problems in conventional test-taking procedures by furnishing one, single vehicle for quiz
delivery. The software avoids grading errors caused by human intervention, minimizes administrative load, and enables moment-to-moment performance
analysis. Developed based on the Python programming language with Tkinter for the construction of the GUI and SQLite for handling the database, the
software illustrates the application of contemporary software development techniques in educational technology.

Review of Literature:

Past research in educational technology underscores the need for interactive learning environments and computer-aided assessment systems. Computer-
based quiz programs have been highly relevant with the potential to give instant feedback, adaptive learning experiences, and rich analytics. Research
has shown that interactive quiz systems promote student engagement, learning outcomes, and retention rates compared to other forms of assessment.

The earlier versions of quiz software were for web applications on JavaScript platforms, mobile native applications in mobile programming paradigms,
or PC applications with other GUI frameworks. Python versions have grown in demand due to ease of programming, high library platform, and fast
development capabilities of the language. As a native Python GUI toolkit, Tkinter offers cross-platform support and simplicity of desktop application
creation.
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Methodology:
Existing Methodology

The traditional quiz management software has its roots deep in time-consuming processes such as paper-based question distribution, human hand-delivery
of answer sheets, long manual marking, and human fallible computation of scores. All these processes are beset with a number of deficiencies such as
inaccurate timing devices, grade irregularities based on subjective judgment, limited question bank management, and lack of real-time feedback features.
Manual processes also do not encompass complete performance analytics and are inefficient in managing huge numbers of contestants at a time

Proposed Methodology Using Software Testing

The approach in this proposal is automated with a vision of not being constrained by factors which are inherent in the conventional testing based on safe
user login, dynamic question presentation, computer-marking, and data storage using SQLite. The system also utilizes a modular approach which utilizes
modules for login, choosing a subject, quiz-taking with timer, marking answers, and marks calculation. It applies a strict software test methodology-unit,
integration, functional, black-box, regression, and performance testing-for guaranteeing system reliability, usability, and scalability to handle several
concurrent users. Its future development history is in adaptive difficulty adaptation, real-time feedback, and gamification features for improving
motivation and delivering customized learning experiences. Overall, the strategy offers a combined, secure, and interactive test administration system for
improving education testing.

System architecture:

1.  Authentication Module: Secure logon system with credential verification.

2. User Details Management: In-depth participant information gathering and storage.

3. Subject Selection Interface: Dynamic subject categorization with easy selection mechanisms.
4. Quiz Engine: Live question presentation with timer support and automatic navigation.

5. Scoring System: Automated answer verification and score calculation with instant feedback.

6. Database Integration: SQLite-based persistent storage for user details and quiz results.

Technical Implementation:

1.  Development Environment

2. Programming Language: Python 3.12.1

3. GUI Framework: Tkinter with ttkbootstrap for added styling

4.  Database: SQLite3 for minimal, embedded database usage Development IDE: PyCharm Community Edition

5. Operating System: Windows-based development and testing

NTERACTIVE QUIZ SOFTWARE

ADMIN USER

Figure-1 Use Case Diagram
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Figure-2 Flowchart

Results

The Interactive Quiz Software was rigorously tested to ensure that it is usable and works. Functional testing ensured that the quiz was successfully
completed without any bugs, with secure login, simple navigation between modules, proper display of questions, working timer, proper calculation of
scores, and proper handling of the database. The performance test also checked whether the system can handle 100 students simultaneously executing
quizzes without failure, good response, good memory utilization, and good scalability. Security testing checked for protection against any form of
unauthorized access, secure handling of input, secure handling of user sessions, and encryption of the data storage. Lastly, usability testing to produce a
clean and simple design, easy to navigate, clear guidance, and respectful error messages so that the students can enjoy an easy and smooth experience.

Advantages

1. Reduces hand-marking errors, minimizes administrative costs, and provides immediate scores.

2. Supports any number of simultaneous users with constant and consistent performance.

3. Enables complete performance measurement, e.g., subject-wise analysis and over-time performance trends.
4.  Enhances user experience through immediate feedback, interactive page layout, and tracking of progress.

5. Decreases paper use, storage requirements, and reliance on tangible infrastructure.



International Journal of Research Publication and Reviews, Vol 6, Issue 8, pp 4470-4473 August, 2025 4473

Conclusion:

Interactive Quiz Software exhibits true implementation of a complete learning test system created with Python programming and thorough software
testing procedures. The project exhibits true implementation of software engineering principles such as modular designing, database integration, user
interface creation, and thorough testing procedures. Results of the tests confirm the reliability, scalability, and usability of the system with spot functional
accuracy, robust load-carrying capacity, and complete security coverage. Implementation effectively offsets the limitation of conventional testing
problems with greater user satisfaction and ease in administration. Software modularity is susceptible to long-term sustainability and flexibility in adapting
to future changing educational technology needs through being able to further develop and features supplemented in the future. The common test platform
is the platform on which system life cycle continuous improvement and quality assurance are instituted. This paper is presenting worthwhile observations
about development and testing strategies of learning software and shows how systematic software quality methods can be applied to create stable, scalable,
and user-friendly educational technology.
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