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Abstract: Quiz competitions are widely used in educational institutions and other events to encourage
learning and test participants' knowledge. A buzzer system plays a critical role in managing such
competitions by determining the fastest responder. This paper presents the design and development of a
reliable and cost-effective quiz competition buzzer system using Arduino. The system identifies the first team
to press the buzzer and locks out other inputs until reset, ensuring fair play and improving coordination
during quizzes.
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I. INTRODUCTION
Quiz competitions have long been a popular method for assessing knowledge, promoting learning, and enhancing
engagement in both academic and recreational settings. They foster a competitive spirit among participants while
encouraging quick thinking and accurate recall. A crucial aspect of any quiz competition is the mechanism used to
determine which team or participant responds first. Traditionally, this has been done manually, which can lead to
confusion, delays, and disputes, especially when multiple participants attempt to answer simultaneously.
To address these challenges, electronic buzzer systems have been introduced as an efficient alternative. These systems
accurately detect the first buzzer pressed and lock out subsequent inputs, ensuring fairness and clarity during the
competition. The need for such a system becomes even more critical in fast-paced environments such as school quiz
bowls, corporate training events, and televised game shows, where timing and accuracy are paramount.
This paper presents the design and development of a low-cost, microcontroller-based quiz buzzer system using
Arduino. The system is capable of identifying the fastest responder among multiple participants and locking the system
to prevent further inputs until manually reset. It aims to offer a user-friendly, scalable, and reliable solution that can be
implemented in a wide range of quiz-based applications. The design leverages the capabilities of embedded systems to
enhance responsiveness, reduce human error, and streamline quiz event management.

II. LITERATURE REVIEW
Buzzer systems have evolved over time from mechanical switches to advanced electronic systems. Early buzzer
systems were simple and relied heavily on analog components such as the 555 timer IC. These systems, although
functional, lacked precision and often suffered from issues like signal bouncing, false triggering, and delay in response
time.
To overcome these drawbacks, digital systems were introduced using microcontrollers. Research by Sharma [1]
demonstrated that using a microcontroller significantly reduced false triggers and improved accuracy. Patel and Desai
[2] developed a similar Arduino-based system with LED indicators and observed improvements in real-time
responsiveness and user experience.
Wireless buzzer systems, as proposed by Kumar [3], employ RF modules to eliminate physical wire constraints, thereby
allowing flexibility in the arrangement of participant terminals. However, RF-based systems also face challenges like
interference and limited range.
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Several advancements have also included visual and audio cues for improved usability, and integration with display
modules to show which team pressed first. Some studies have explored the use of IoT-enabled buzzers for real-time
monitoring and data logging.

Overall, existing research highlights the importance of fast, reliable, and scalable buzzer systems. Microcontroller-
based designs, especially using Arduino platforms, remain a popular choice due to their low cost, ease of programming,
and hardware availability. Our project builds upon this foundation by creating a robust, simple, and effective buzzer
system for quiz competitions.

I11. SYSTEM DESIGN AND ARCHITECTURE
The proposed buzzer system includes:
Circuit Diagram:

Block Diagram
BUZZER 1
BUZZER 2 LED
INDICATOR
BUZZER 3 ARDUINO —
BUZZER
RESET
BUZZER 4

IV. METHODOLOGY
o Initialize input/output pins and serial monitor
e  Continuously monitor all buttons
e Detect the first input using conditional checks
e  Activate corresponding LED and buzzer
e Ignore subsequent presses until reset
e Reset button clears system and enables the next round
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V.IMPLEMENTATION
The system was developed using an Arduino Uno and jumper wires on a breadboard. Buttons were assigned to four
different teams. LEDs were connected to indicate which team buzzed first. A simple program was written in the
Arduino IDE using digital input/output functions. The system was tested in real-time to ensure accurate detection and
response locking.

VI. RESULTS AND DISCUSSION
The system successfully identifies the fastest team and locks the result until reset. The delay from button press to output
is negligible, ensuring high accuracy. The buzzer system is scalable up to 6 or more teams by modifying the code and
adding components. The low cost and simplicity make it ideal for educational institutions.

VII. CONCLUSION
A reliable quiz buzzer system has been developed using Breadboard technology. The design ensures fair play, real-time
response, and ease of use. This system can be further enhanced by integrating wireless modules or a display to show
team names or Scores.
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