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Abstract

Learning in courses related to electronic circuits and
embedded systems is essential for developing practical skills
among students in industrial technology programs, as these
components are fundamental to modern automation and
learners exhibit diverse
limit the

effectiveness of traditional laboratory-based instruction. This

industrial technologies. However,

backgrounds and learning paces, which often
research aims to develop self-directed learning (SDL) materials
that can be utilized outside the laboratory environment. The
study focuses on designing practical training kits and digital
learning resources covering five key topics: sensor technology,
battery and energy storage systems, electric vehicle charging
systems, feedback control systems, and digital image processing
in manufacturing. The research involved five experts and a

group of learners participating in training activities. Data were
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collected using structured questionnaires to evaluate the
quality of the developed tools and learner satisfaction. The
findings revealed that the developed materials were highly
appropriate (overall mean score = 4.46), particularly in content
design, which effectively promoted analytical thinking and deep
learing. Learners expressed high satisfaction (overall mean
score = 4.46), noting that the activities were engaging, up-to-
date, and relevant to real-world scenarios. The developed SDL
tools are therefore suitable for enhancing learners’
competencies in the technological era and can be applied to

support sustainable and effective education.

Self-Directed
Embedded Systems, Training Kits
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