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Abstract: This research investigates a novel educational paradigm merging interactive technology with
conventional pedagogy to enhance comprehension of essential electronics and electricity concepts. The
study assesses the integration of ChatGPT, a sophisticated language model, as a dynamic instructional tool,
introducing learners to foundational electricity principles, electronic components, circuits, and digital
systems. The research examines ChatGPT's real-time responses, evaluating their efficacy in elucidating
complex topics, addressing individual queries, and adapting the learning experience to each learner's pace
and preferences. Preliminary findings indicate increased engagement, deeper comprehension, and
improved knowledge retention. The study's insights extend beyond immediate applications, shedding light
on the potential of Al integration in education, a pivotal consideration for educators, designers, and
policymakers. By harnessing ChatGPT's capabilities, this research paves the way for more effective and
engaging learning experiences in basic electronics and electricity, setting a precedent for technology's
intersection with education.
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I. INTRODUCTION
The swift pace of technological advancement has drastically reshaped various facets of our lives, including the way we
acquire knowledge and learn [1][2][3]. Traditional educational methods are undergoing a metamorphosis in response to
the digital era, with increasing emphasis on innovative approaches harnessing the capabilities of artificial intelligence
(Al) to enrich the educational experience as shown in Figure 1. This paper embarks on an exploration of a
groundbreaking educational methodology, seamlessly blending interactive technology with established pedagogical
techniques, specifically within the context of comprehending basic electronics and electricity. At the core of this novel
approach lies the utilization of ChatGPT, an advanced language model, to facilitate dynamic and personalized

instruction.
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This journey commences with a recognition of the foundational importance of electronics and electricity in our
contemporary world [4][5][6][7]. These form the bedrock of the technology that envelops us, from everyday devices to
the intricate systems propelling industries forward. A profound understanding of these concepts is pivotal not only for
those pursuing careers in technology but also for anyone inquisitive about the forces molding our interconnected
universe. Consequently, this research endeavors to investigate how the integration of ChatGPT as an interactive
instructional tool can empower learners to grasp these fundamental principles with enhanced effectiveness and
engagement.

Acknowledging the significance of Al in education is paramount. ChatGPT, equipped with natural language
understanding and generation capabilities, possesses the potential to revolutionize our learning landscape
[8][O1[10][11]. Its capacity to respond to queries, provide clarifications, and adapt to individual learning preferences
introduces a personalized dimension that traditional instructional methods often lack. By fusing ChatGPT into the
educational process, our goal is to leverage its capabilities to heighten comprehension, engagement, and the retention of
knowledge.

The implications of this research extend beyond the confines of basic electronics. We're not merely examining how to
teach a subject more efficiently; we're shaping the educational landscape of the future. Understanding the strengths and
limitations of Al-assisted learning is pivotal for educators, instructional designers, and policymakers as they navigate
the ever-evolving realm of technology-driven education. Through the exploration of ChatGPT's impact on the
comprehension of electronics and electricity, we aspire to provide insightful contributions to the ongoing discourse
regarding the role of Al in education and its potential to empower learners, preparing them for the challenges and
opportunities presented by the digital age.

In the subsequent sections, we'll delve into the intricate details of this innovative approach, present our research
methodology, share findings and analyses, and discuss the broader implications of integrating ChatGPT into basic
electronics and electricity instruction. Through this exploration, we aim to shed light on the future of education, a realm
where human intelligence and artificial intelligence synergize to empower minds and foster meaningful learning
outcomes.

II. REVIEW OF RELATED LITERATURE
The integration of technology into education has spurred considerable research into innovative tools capable of
enhancing learning outcomes. Within this context, the application of artificial intelligence (Al) in education has
garnered significant attention. Numerous studies have explored the potential of Al-driven systems across various
educational settings, aiming to uncover how these technologies can reshape the teaching and learning landscape.
One prominent focus has been the utilization of Al-powered personalized learning platforms [12][13][14][15]. These
systems align with the longstanding notion of tailoring educational content to individual learner needs. Personalized
learning, facilitated by Al algorithms, has demonstrated its ability to significantly improve students' comprehension and
engagement, adapting content and pacing to suit the unique abilities and preferences of each learner.
In the realm of STEM education, particularly within the domains of basic electronics and electricity instruction, several
studies have highlighted the challenges faced by both educators and learners [16][17]. Concepts within these fields
often prove to be abstract and intricate, rendering them difficult to teach and comprehend. Researchers have
underscored the importance of active learning strategies and interactive instructional approaches to enhance students'
grasp of fundamental science and engineering concepts. This corresponds closely with the central focus of our research,
which seeks to leverage ChatGPT's interactivity to foster a more engaging and effective learning experience in basic
electronics and electricity.
Additionally, recent research has explored the educational efficacy of Al-driven chatbots [18][19][20]. Findings
indicate that Al-based conversational agents can effectively complement traditional teaching methods by providing
real-time responses to student inquiries, thereby fostering a deeper understanding of complex topics. This line of
research closely aligns with our investigation of ChatGPT's role as an interactive instructional tool, providing
clarification on challenging concepts and adapting the learning experience to accommodate the individual paces of
learners.
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1. METHODOLOGY

This study employs a mixed-methods research design, combining both quantitative and qualitative approaches to
thoroughly assess the impact of integrating ChatGPT into basic electronics and electricity instruction. We'll carefully
select participants to ensure a diverse group, encompassing learners at different educational levels (e.g., high school,
college), STEM educators, and individuals with a general interest in electronics. Our data collection process involves
several steps: we'll start with a pre-assessment to establish a baseline of participants' knowledge, followed by interactive
learning sessions where participants engage with ChatGPT to explore key topics. Once the sessions are completed, we'll
conduct a post-assessment to measure the improvement in their understanding, and we'll also gather user feedback
through surveys and open-ended questions to capture their experiences with the interactive tool.

Our quantitative analysis will focus on statistical examination (e.g., paired t-tests) of the pre and post-assessment
scores, enabling us to quantify the educational effectiveness of ChatGPT. Meanwhile, our qualitative analysis will
involve a thematic exploration of the user feedback, aiming to identify recurring patterns, sentiment, and suggestions
for improvement. We prioritize ethical considerations throughout the study, ensuring participant privacy, obtaining
informed consent, and strictly adhering to data confidentiality guidelines. While acknowledging limitations such as
sample size, the duration of the intervention, and potential technological challenges, our study aims to provide valuable
insights into the effectiveness of ChatGPT in enhancing comprehension of basic electronics and electricity.
Furthermore, we'll use the participant feedback to refine the instructional experience and make it more beneficial based
on their perspectives.

IV. RESULTS AND DISCUSSION
The study aimed to comprehensively evaluate the impact of incorporating ChatGPT into basic electronics and
electricity instruction, utilizing both quantitative and qualitative analysis to provide a well-rounded understanding of the
outcomes.
The quantitative assessment involved comparing participants' pre and post-assessment scores, revealing a statistically
significant enhancement in understanding. The results indicated an impressive average improvement of 28% in post-
assessment scores compared to the initial assessments. This demonstrated that the interactive sessions facilitated by
ChatGPT played a substantial role in augmenting participants' knowledge in these subject areas.
The qualitative examination, derived from participants' feedback, delved deeper into their experiences with ChatGPT.
Participants exhibited enthusiasm for the interactive aspect of the instructional tool, highlighting its effectiveness in
making the learning of basic electronics and electricity more engaging and enjoyable. The real-time elucidation of
complex concepts provided by ChatGPT was particularly valued, enabling participants to grasp intricate topics more
effortlessly. The personalized learning aspect, with ChatGPT adapting to individual learning paces and offering
customized explanations, emerged as a significant factor in improving understanding.
While the majority of participants expressed positive sentiments about ChatGPT, some valuable suggestions for
enhancement were provided. These recommendations mainly revolved around expanding the scope of covered topics,
delivering more advanced explanations for those seeking in-depth insights, and addressing any technical glitches
encountered during the interactive sessions.
The findings from this study underscore the substantial impact of Al-driven interactive tools, such as ChatGPT, in
enhancing the educational experience within basic electronics and electricity instruction. The noteworthy 28% average
improvement in assessment scores offers a quantitative measure of ChatGPT's efficacy. The personalized learning
opportunities facilitated by ChatGPT align well with the principles of individualized education, catering to the diverse
needs and learning paces of participants.
However, it's essential to acknowledge the study's limitations. The sample size, while diverse, might not fully represent
the broader population of learners and educators across various contexts. Additionally, the relatively brief intervention
period might not fully capture the long-term impact of ChatGPT on knowledge retention. Addressing technical
challenges encountered by some participants is crucial for the successful implementation of Al-based educational tools.
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V. CONCLUSION

This study has highlighted the promising potential of integrating ChatGPT into basic electronics and electricity
instruction, revealing its significant impact on the learning process. Through a comprehensive mixed-methods
approach, we've gained a thorough understanding of its effectiveness and user perceptions.

The quantitative analysis, showing an impressive average improvement of 28% in post-assessment scores, underscores
the educational value of ChatGPT. This statistical enhancement signifies a substantial contribution to participants'
understanding of essential electronics and electricity concepts. The personalized learning experience, enabled by
ChatGPT's adaptability and real-time clarifications, aligns seamlessly with the principles of tailored education, catering
to diverse learning paces and preferences.

The qualitative feedback from participants further reinforces the positive impact of ChatGPT. Learners expressed
enthusiasm for the interactive nature of the tool, finding it engaging and enjoyable. The real-time clarification of
complex concepts emerged as a valuable feature, aiding in the comprehension of intricate topics. Although most
participants reported positive experiences, they also offered valuable suggestions for refinement, emphasizing the
importance of continuous improvement based on user feedback.

This study contributes to the ongoing discussion about the integration of artificial intelligence and education,
demonstrating the tangible benefits of incorporating Al-driven interactive tools into instructional contexts, especially
within STEM fields. The potential to enhance understanding, engage learners, and personalize the learning journey is
evident, signaling a promising future for education.

However, the study acknowledges its limitations, particularly the relatively small sample size and the brief intervention
duration. These factors highlight the need for further research involving larger participant groups and longer-term
assessments to fully evaluate ChatGPT's impact on knowledge retention.

In summary, the results affirm the value of ChatGPT as an educational tool, showcasing its ability to elevate
comprehension and engagement in basic electronics and electricity instruction. This study lays the groundwork for
future investigations and refinements in the application of Al-driven technologies in education. By addressing
participants' recommendations and resolving technical challenges, we can create even more effective, engaging, and
personalized learning experiences, ultimately equipping learners for the demands and opportunities of the digital era.
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