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Kolmogorov—Smirnova Shapiro—-Wilk
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Sl A 5 o 3s Al o ENS R
spoorer | ARITE 0.18 20| 0.087| 0.928 20| 0.144
ol | BEY | 0.203 20|  0.03| 089 20|  0.027
qa | A¥® | 0.198 20| 0.038| 089 20|  0.027
Al | pag 0.14 20| .200+«| 0.933 20| 0.174
as | AB® | 0123 20| .200%| 0.964 20| 0.619
AT | gga | 0.146 20| .200%«| 0.954 20| 0.432
g | ARY | 0332 20 ol 0.757 20 0
AlHF | gga | 0527 20 0| 0.351 20 0
[ 3 19 ] HS3E 348 273A"S)
I 2Fol 9] 95% o e
gext | my | LR | EERA | AgTzl ¢ | e | RolEE
H 2} RN — - (=
se | aa
sl
W
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S50l
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2
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Analysis of the Effects of Generative Al
(ChatGPT)-Assisted Electrical and Electronics
Hardware Practical Instruction on Self-Directed

Learning Competency

Han A-Reum

Chonnam National University Graduate School of Education
Department of Computer Education

(Supervised by Professor Choi Kwang-Hoon)

(Abstract)

This study empirically examines the effects of generative Al
(ChatGPT)-assisted electrical and electronics hardware  practical
instruction on learners' self-directed learning competency. While existing
research on generative Al and self-directed learning has focused
predominantly on software programming contexts, the present study is
distinguished by being the first to verify these effects within the domain
of electrical and electronics hardware practical instruction. Forty
first-year students at a vocational high school (n = 20 per group)
participated  in a four—-session (approximately 200 minutes)
soldering—based practical course over four weeks. Quantitative data were

analyzed using analysis of covariance (ANCOVA), and qualitative data

_84_



were collected through learner—Al interaction logs.

Results indicated that the experimental group demonstrated a statistically
significant improvement in self-directed learning competency (ANCOVA: F
= 34.206, p < .001), with a particularly notable gain in the execution
domain (pre: 3.12 — post: 4.11; Wilcoxon Z = —4.300, p < .001).
Qualitative analysis revealed that learners independently explored
component selection rationale and error causes through Al interaction,
resulting in decreased teacher dependency and sustained self-directed
learning behavior.

By demonstrating how generative Al facilitates self-directed learning
within the unique characteristics of electrical and electronics hardware
practical instruction—including component selection, physical error
diagnosis, and repetitive skill refinement—this study highlights the

potential of Al integration in practice—-centered vocational education.

Keywords: Generative Al (ChatGPT), Electrical and Electronics Hardware

Practical Instruction, Self-Directed Learning Competency, Vocational High

School, Soldering Practice
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