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Abstract:

The implementation of Arduino-based experiments in seventh-grade physics lessons provides an
innovative approach to studying Ohm's Law. This method allows students to practically observe the
relationship between voltage, current, and resistance through interactive and hands-on learning
experiences. The study highlights the benefits of incorporating technology into the physics
curriculum, enhancing students' comprehension, engagement, and problem-solving skills. The results
indicate that using Arduino fosters a deeper understanding of electrical circuits and improves students'
technical capabilities in working with modern educational tools.
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INTRODUCTION

Physics, a subject that heavily relies on real-world applications, benefits greatly from the use of
interactive tools like Arduino. The study of Ohm's Law, which explains the fundamental relationship
between voltage, current, and resistance in electrical circuits, presents an opportunity to incorporate
hands-on learning methods that bridge theoretical knowledge with practical experimentation. In
today's classroom, integrating technology has become a crucial tool for improving students'
comprehension and engagement in scientific subjects.

An easy and affordable technique to show electrical concepts in real time in classroom physics labs
is by using Arduino microcontrollers. By enabling students to monitor and display electrical
properties, this method promotes a deeper understanding of important ideas. Furthermore, students'
analytical and problem-solving abilities are enhanced through practical experimentation, which
enhances the engaging and pleasurable nature of learning.
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The purpose of this study is to investigate how well seventh-grade students can use Arduino to
perform physics lab work on Ohm's Law. In addition to identifying possible obstacles and chances
for learning process enhancement, it aims to assess how students' comprehension, interest, and
retention of the subject are impacted by practical experimentation.

LITERATURE ANALYSIS AND RESEARCH METHODOLOGY

In recent years, there has been a lot of research on the use of technology in physics education, with
several papers highlighting the advantages of interactive tools like Arduino for teaching basic topics.
Compared to conventional theoretical approaches, research indicates that experiential learning
techniques greatly increase students' comprehension and engagement. According to studies conducted
by educational experts, incorporating microcontroller-based systems into physics experiments
enables students to actively engage in the learning process, improving their capacity for problem-
solving and conceptual recall.

An inexpensive, adaptable, and user-friendly way to teach electrical fundamentals like Ohm's Law is
through the use of Arduino in physics demonstrations, as several studies have shown. Researchers
have discovered that students' understanding of the relationships between voltage, current, and
resistance is improved by hands-on demonstrations that use real-time data visualization. Incorporating
circuit design and coding also encourages interdisciplinary learning by fusing aspects of computer
science, mathematics, and physics.

The following research approach was used to examine how well Arduino taught Ohm's Law in the
seventh-grade physics curriculum:

1. Research Design: To evaluate students' comprehension and involvement, this study uses a mixed-
methods approach that combines qualitative and quantitative data collection techniques.

2. Participants: Participants in the study were a group of seventh-graders from a particular middle
school. Two groups of participants were formed; one group used experiments based on Arduino,
while the other group used more conventional techniques.

DISCUSSION AND RESULTS

Significant new information about the efficacy of experiential learning was revealed by the
incorporation of Arduino into seventh-grade physics lab work for the study of Ohm's Law. When
compared to traditional approaches, observations showed that pupils showed a higher degree of
engagement and knowledge. Students were able to see real-time data and learn more about the
connection between voltage, current, and resistance thanks to the Arduino-based method.

The experiment's main conclusions demonstrated that students who used Arduino kits were more
comfortable building circuits, spotting mistakes, and evaluating outcomes than those who adhered to
traditional theoretical approaches.

The collected data were analyzed to compare the performance of students using Arduino-based
experiments and those following traditional learning methods. The following table summarizes the
key results:

Criteria Traditional Arduino-Based Improvement
Method Method (%)
Conceptual Understanding 65% 85% 120%
(Test Scores)
Engagement Level .
) +30°
(Observations) Moderate High 30%
Practical Skills (Circuit Basic Advanced 1259
Assembly)
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Criteria Traditional Arduino-Based Improvement
Method Method (%)
Error Identification Ability Limited Strong +35%
Interest in the Subject Average High +40%
CONCLUSION

Sample Findings: Success Rate for Circuit Assembly:

Due of their difficulty comprehending circuit diagrams, students who used the traditional way
frequently made mistakes. On the other hand, following an initial learning phase, the Arduino group
was able to construct circuits with minimum errors.

Proficiency in Data Analysis:

While Arduino users benefited from real-time data display, which improved computation accuracy,
traditional students depended on manual calculations and theoretical assumptions.

Student Input: Many students were excited about utilizing Arduino kits, saying they were fun and
helpful for practically grasping abstract physics ideas.

Overall, the findings show that using Arduino in physics classes greatly improves student
comprehension, engagement, and practical application abilities. The encouraging comments and
higher exam results imply that implementing technology-driven approaches can completely transform
conventional science instruction.

An inventive and successful teaching strategy has been the incorporation of Arduino into seventh-
grade physics lab work while learning Ohm's Law. Through practical experience and real-time data
analysis, this approach has greatly improved students' comprehension of electrical fundamentals. The
usage of Arduino promotes a deeper conceptual understanding than traditional teaching techniques
because it enables students to dynamically and interactively visualize the relationship between
voltage, current, and resistance.

According to the study, students who participated in Arduino-based experiments showed increased
interest in physics, higher levels of engagement, and better problem-solving skills. They were more
confidence in their ability to build circuits, spot mistakes quickly, and correctly interpret the results.
Additionally, students' teamwork and communication skills were enhanced by the collaborative
aspect of working with Arduino.
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