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Abstract

The objectives of this research were to: 1) study the problems in learning
activities for Automotive Electrical Work course, 2) create and determine the
efficiency of a training set for inspecting components and troubleshooting signal light
and illumination systems in the Automotive Electrical Work course, 3) implement the
training set, 4) expand the implementation of the training set, and 5) study student
satisfaction with the training set. This research employed Research and Development
(R&D) methodology divided into 5 phases: Phase 1: Studying problems in learning
activities for Automotive Electrical Work course. This phase consisted of 2 steps:
Step 1.1: Studying teaching and learning problems. Data sources included
documents related to learning outcomes, unit learning results, and post-lesson
teaching records. The tool was a recording form for teaching and learning problems
with 10C values ranging from 0.80-1.00. Data analysis employed content analysis.
Step 1.2: Studying solutions to teaching and learning problems. Data was
provided by 9 experts selected through purposive sampling. The tool was a semi-
structured interview form with IOC values ranging from 0.80-1.00. Data analysis
employed content analysis. Phase 2: Creating and determining the efficiency of
the training set. This phase consisted of 6 steps: Step 2.1: Developing learning
management plans with the training set through these processes: 2.1.1)
Synthesizing results from Phase 1 to determine learning units for developing learning
plans 2.1.2) Studying related documents and research 2.1.3) Analyzing the course
curriculum 2.1.4) Analyzing learning units 2.1.5) Analyzing learning management
projects Data analysis employed content analysis. Step 2.2: Evaluating the
appropriateness of learning management plans with the training set. Data was
provided by 9 experts selected through purposive sampling. The tool was an
evaluation form using a 5-level rating scale with I0C values ranging from 0.80-1.00,
reliability of 0.92, and discrimination power of 0.45-0.83. Statistical data analysis used
mean and standard deviation. Step 2.3: Creating the training set and training
manual through these processes: 2.3.1) Using results from Step 2.1 as a framework
for developing the training set. 2.3.2) Studying related documents, theories, and

research. 2.3.3) Collecting information from related research for design purposes



2.3.4) Creating drafts as guidelines for developing the training set. 2.3.5) Creating the
training set. 2.3.6) Creating the training manual Data analysis employed content
analysis. Step 2.4: Evaluating the appropriateness of the training set and training
manual. Data was provided by 9 experts selected through purposive sampling. The
tool was an evaluation form using a 5-level rating scale with I0C values ranging from
0.60-1.00, reliability of 0.96, and discrimination power of 0.39-0.86. Statistical data
analysis used mean and standard deviation. Step 2.5: Improving the training set
and training manual. Data sources were expert recommendations. The tool was a
recording form for improvements, with all aspects being appropriate and correct.
Data analysis employed content analysis. Step 2.6: Studying the efficiency of the
training set. The experimental group consisted of 30 students who had previously
completed the Automotive Electrical Work course, divided into 3 experimental
groups: one-to-one efficiency testing, small group efficiency testing, and field-testing
efficiency. The tools were: 1) training set, 2) training manual, 3) 4 sets of behavior
observation forms for using the training set with 10C values ranging from 0.80-1.00
and reliability of 0.84-0.95, 4) learning achievement test with IOC values ranging from
0.60-1.00, difficulty level between 0.40-0.80, discrimination power between 0.40-0.73,
and reliability of 0.95, and 5) observation form for desirable characteristics of
students learning with the training set with IOC values ranging from 0.80-1.00 and
reliability of 0.85. Data analysis used the formula for determining training set
efficiency. Phase 3: Implementing the training set. The sample group was 22
vocational certificate students obtained through cluster sampling. The tools were: 1)
training set, 2) training manual, 3) behavior observation forms for using the training
set, 4) learning achievement test, and 5) observation form for desirable
characteristics. The research design was experimental using the One-Shot Case Study
model. Statistical data analysis used t-test One Sample Group. Phase 4: Expanding
the implementation of the training set. The expansion group consisted of 54
vocational certificate students. The tools were the same as in Phase 3. The research
design was experimental using the One-Shot Case Study model. Statistical data
analysis used t-test One Sample Group. Phase 5: Studying student satisfaction with

the training set. Data was provided by 76 students who used the training set. The



tool was a satisfaction questionnaire with 10C values ranging from 0.60-1.00 and
discrimination power between 0.21-0.64. Statistical data analysis used mean and
standard deviation.

Research Findings.

1. The study of solutions for teaching and learning problems in Automotive
Electrical Work course (code 20101-2005) identified 4 key aspects: 1) Curriculum, 2)
Teaching methods, 3) Media and teaching materials, and 4) Measurement and
evaluation tools.

2. Results from creating and determining the efficiency of the training set for
inspecting components and troubleshooting signal light and illumination systems in
the Automotive Electrical Work course (code 20101-2005) for vocational certificate
students showed that the learning management plans, training set, and training
manual were rated at the highest level of appropriateness overall. The training set's
efficiency exceeded the established 80/80 criteria.

3. Results from implementing the training set for inspecting components and
troubleshooting signal light and illumination systems in the Automotive Electrical
Work course (code 20101-2005) for vocational certificate students showed that
students who learned using the training set achieved learning outcomes in both
knowledge and skills significantly higher than the established criteria at the 0.01
statistical significance level. Regarding desirable characteristics, students overall
demonstrated excellent desirable characteristics.

4. Results from expanding the implementation of the training set for inspecting
components and troubleshooting signal light and illumination systems in the
Automotive Electrical Work course (code 20101-2005) for vocational certificate
students showed that students in the expansion group who learned using the training
set achieved learning outcomes in both knowledge and skills significantly higher than
the established criteria at the 0.01 statistical significance level. Regarding desirable

characteristics, students overall demonstrated excellent desirable characteristics.

Keywords: Training set, Component inspection, Automotive electrical components,

Signal light and illumination systems, Automotive Electrical Work course



