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1. INTRODUCTION

The demands of 21st-centuty education necessitate a fundamental reorientation of learning methodologies
across various educational institutions, including vocational high schools [1]. The shift from traditional teacher-
centered paradigms to student-centered learning models is central to this transformation, with Self-Directed
Learning (SDL) emerging as a prominent approach. SDL empowers students to take ownership of their
educational journey by defining their objectives, selecting methodologies, and independently evaluating their
progress, fostering autonomy and lifelong learning skills [2].

In Indonesia, the 2013 Curriculum underscores the importance of active and independent learning, particularly
in disciplines requiring technical proficiency and creative problem-solving, such as Audio-Video Engineering
(AVE). However, observations at SMK Negeri 1 Batipuh reveal a significant reliance on teacher-led instruction.
This dependency has resulted in passive student behavior and limited engagement in the learning process [3].
Data further indicate that 62.5% of students required remedial sessions to meet the Minimum Competency
Criteria (KKKM), highlighting a critical gap in cultivating self-directed learning capabilities.

The integration of advancements in information technology and educational innovation offers promising
opportunities to address these challenges. Learning models such as SDL, which emphasize active student
participation, have been identified as effective in enhancing motivation and creativity [4]. SDL provides students
with the autonomy to plan, implement, and evaluate their learning processes, leading to greater intrinsic
motivation and the development of creative problem-solving skills [5]. These attributes are particularly relevant
in vocational education, where technical expertise and innovative thinking are paramount, as exemplified in
subjects like electronic circuit applications [6].

This study seeks to address two key questions: (1) Can the implementation of SDL enhance students' motivation
to learn and understand the application of electronic circuits? (2) Can SDL foster creativity in resolving technical
challenges? The primary objective of this research is to evaluate the correlational impact of SDL on improving
students’ motivation and creativity. By providing empirical evidence, this study aims to contribute to enhancing
the quality of vocational education and inform broader adaptations of SDL within Indonesia’s vocational
education system.

2. METHODS

This study employed a descriptive correlational research design, which aims to describe and interpret
phenomena in their natural context without manipulating variables. Often classified as non-experimental, this
methodology is appropriate for investigating relationships among variables while maintaining the integrity of
the natural setting [7].

Descriptive correlational research is particularly suited for exploring the extent and nature of relationships
between variables within a defined population. The objective of this study was to examine the impact of the
Self-Directed Learning (SDL) model on two critical aspects of student learning: motivation and creativity.
Specifically, this research aimed to assess the extent to which SDL influences the development of these attributes
in the context of the Electronic Circuit Applications course at SMK Negeri 1 Batipuh [8§].

This study adopted a quantitative approach to analyze the relationships between the SDL model (independent
variable) and the students' learning motivation and creativity (dependent variables). Through this approach, the
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study sought to quantify the degree of correlation between the variables and evaluate the predictive strength of
SDL in enhancing motivation and creativity.

2.1. Research Variables

The independent variables in this study are learning motivation (Xi) and learning
creativity (Xo), while the dependent variable is the Self-Directed Learning model (Y) applied in the XII TAV
class for the subject of Electronic Circuit Applications at SMK Negeri 1 Batipuh (Figure 1).

Learning Motivation (Xj)

Self-Directed Learning (Y)

Learning Creativity (X2)

Figure 1. Model of variables relationships
2.2. Population and Sample

The population is a general area comprising objects or subjects with specific qualities and characteristics
determined by the researcher for study and conclusion drawing. The population in this study consists of all 50
students from Grade XII at SMK Negeri 1 Batipuh (Table 1).

Table 1. Research Population

No Class Total Students
1 XII'TAV 1 25
2 XII TAV 2 25
Total 50

The sample is a subset of the population that shares its characteristics. The sampling technique in this study
utilizes the Taro Yamane formula (1) as follows:

N
n= — 1
N.d?+1 W
Explanation:
n = Sample size
N = Total population
d?= Precision level (set at 10%0)
B 50 _ 34
"T50.012+1
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If the calculation using the Taro Yamane formula results in students, this study's sample size is 34 students. The
details of the research sample are presented in Table 2.

Table 2. Research Sample

) Class Total Sample
1 XIITAV 1 17
XII TAV 2 17
Total 34

2.3. Data Collection Instruments

The research instruments consist of tools for measuring the variables under study. This reseatch's primary data
collection tool is a questionnaire constructed based on the Likert scale model. The Likert scale is considered the
most appropriate model to assess students’ learning motivation and creativity.

Table 3. Likert Scale

Response Score

Statement

Always 5 1
Often 4 2
Sometimes 3 3
Rarely 2 4
Never 1 5

2.3.1. Instrument Validation

Instrument validity demonstrates the extent to which a measurement tool accurately measures the intended
variable (an instrument is valid if it successfully measures the phenomenon in question). To test the validity of
the questionnaire, the Product-Moment Cozrelation formula (2) is employed as follows:

nExY)-Ex).QGY)

Rcalculated =

VG- (EY )~ (Er2) @
Explanation:
Realculaed = Cotrelation coefficient
N = Number of respondents
X = Scote of the variable (respondents’ answer)
Y = Total score of the variable (respondents’ answer)

Based on the trial, a validity analysis was performed using Microsoft Excel 2013. While Microsoft Excel is
commonly utilized for data processing and basic analysis, more specialized statistical software such as SPSS or
other statistical programs is generally used for more complex validity tests.
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The validity analysis process typically involves several steps, such as item correlation tests, construct validity
tests, etc. Ensure that detailed findings and results from the validity analysis are included using Microsoft Excel.
If specific steps or formulas were used during the analysis, they should also be included to provide a more
comprehensive overview.

2.2.2. Reliability Test

The purpose of reliability measurement is to determine the degree of reliability of the instrument after testing
[10]. An instrument is considered reliable if it consistently measures the same phenomenon at different times
and produces the same results.

2.4. Data Analysis

The data analysis process in this study involves the preparation, tabulation, and application of data in line with
the research approach. The data obtained from the research are initially raw and lack significant meaning,.
Therefore, to provide a meaningful depiction of the issues under investigation, the data must first be processed
to guide further analysis.

Data analysis aims to achieve the research objectives, including data description, analysis requirement tests, and
hypothesis testing. The data analysis in this study is performed using SPSS software version 26. The techniques

employed in this process involve the following steps [11] [12]:

a) Mean represents the arithmetic average or a value that summarizes a data set. It is denoted as X and calculated

as:
- 2 xi 3
n
Explanation:
X; =Sum of each data point
n = Total number of data points

b) Mode is the value that appears most frequently in the dataset.

¢) The median represents the middle value of a dataset sorted in ascending order. It is calculated as:
1
Me=2 4

d) Standard deviation indicates the degree of variation within a dataset or the standard amount by which
individual data points deviate from the mean. The formula (5) for standard deviation is:

®)

Explanation:

S = Standard deviation
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> x = Total sum of respondents’ answers for each question
N = Sample size

e) Achievement Level of Respondents

To determine the achievement level for each variable, the following formula (6) is used:

Average Score

Achievement Level =

x 100% 6)

Maximum Ideal Score

2.5. Analysis Prerequisite Tests
Testing the prerequisites of the analysis is a crucial step before conducting data analysis using SPSS. The
following are the general steps undertaken in testing data analysis prerequisites with SPSS:

2.5.1. Normality Test

The normality test, such as the Kolmogorov-Smirnov (K-S) test, determines whether the data originate from a
normally distributed population. A significance level («) is applied as a criterion for accepting or rejecting the
null hypothesis. The standard significance level is typically a = 0.05. If the significance value from the normality
test is greater than o (e.g., p > 0.05), the null hypothesis cannot be rejected, and the data are considered to
originate from a normally distributed population. Conversely, if the significance value is < 0.05, the null
hypothesis is rejected, and it is concluded that the data are not normally distributed [13].

2.5.2. Homogeneity Test

The homogeneity test determines whether the variance among several populations is equal. This test employs a
homogeneity of variance test, which is a fundamental assumption in the analysis of variance (ANOVA) [14]. If
the significance value is greater than 0.05 (p>0.05), it is concluded that the variances among two or more data
groups are equal. This test is typically performed using standard statistical software like SPSS.

2.5.3. Linearity Test

The linearity test aims to determine whether a significant linear or nonlinear relationship exists between two
variables [15]. This test is conducted at a significance level of «=0.05. If the significance value from the linearity

test is less than « (e.g., p<<0.05), it indicates a significant linear relationship between the two variables.
2.5.4. Multicollinearity Test

The multicollinearity test is performed to determine whether there is a correlation among independent variables
in a regression model. If correlation exists, it indicates the presence of multicollinearity, which needs to be
addressed [16]. This test uses the Variance Inflation Factor (VIF) as a diagnostic measure. If the VIF value is
less than 5 (VIF<5), it can be concluded that there is no multicollinearity issue. conversely, a VIF value greater
than 5 (VIF>5) indicates that the variable correlates with other independent variables in the regression model.

2.5.5. Hypothesis Testing

Hypothesis testing is conducted using analytical techniques processed with SPSS as follows:
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a) First and Second Hypothesis Testing

Instrument validity refers to the extent to which a measurement accurately captures the intended objective (a
valid measurement successfully measures the phenomenon in question). To test the validity of the questionnaire,
the formula used for validity testing with the Product-Moment Correlation technique is:

. ____ nGXD-E0.0Y)
caleulated = [ (5X2) - (Z).(n.(ZY )= (2 ?) @

Explanation:

Reatcutared = Correlation coefficient

n = Number of respondents
>X = Score of the variable (respondents’ answers)
Y = Total score of the variable (respondents’ answers)

The hypothesis is tested to determine the strength and significance of the relationship between variables. If the
calculated correlation coefficient (rcalculated) exceeds the critical value (r'table) at a given significance level (a,
typically 0.05), the null hypothesis is rejected, and it is concluded that a significant relationship exists between
the variables.

b) Determinant Analysis
Determinant analysis determines the extent to which the independent variables influence the dependent variable.
The magnitude of this influence is measured using the coefficient of determination formula (8):

KP =71% x100% ®)

Explanation:

KP = Coefficient of determination
r = Cortrelation coefficient

3. RESULTS

3.1. Data Analysis
3.1.1. Learning Motivation (X1)

The data for the learning motivation variable were collected using a questionnaire consisting of 40 validated and
reliable items. The questionnaire was administered to 34 students. The statistical analysis for the learning
motivation variable is presented in Table 4.

Table 4. Statistical Results of Learning Motivation

Descriptive Data

Mean 157.61
Standard Error 3.55
Median 160.5
Mode 163
Standard Deviation 20.75
Sample Variance 430.72
Kurtosis -0.78
Skewness -0.19
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Range 80
Minimum 112
Maximum 192

Sum 5359

Count 34

As shown in Table 4, the learning motivation variable was measured using data from 34 students. The results
indicate a mean score of 157.61, a median scotre of 160.5, and a mode of 163. The standard deviation was 20.75,
with a variance of 430.72. The range representing the difference between the highest and lowest scores was 80,
with a minimum score of 112 and a maximum score of 192. The total score for all responses was 5359, providing
a comprehensive overview of the distribution and variability of the learning motivation data.

3.1.2. Learning Creativity (Xz)

The data for the learning creativity variable were collected using a questionnaire consisting of 30 validated and
reliable items. This questionnaire was distributed to 34 students for completion. The statistical results for the
creativity variable are presented in Table 5.

Table 5. Statistical Results of Learning Creativity

Descriptive Data

Mean 117.85
Standard Error 1.008
Median 120.5
Mode 108
Standard Deviation 11.71
Sample Variance 137.22
Kurtosis -0.94
Skewness -0.20
Range 42
Minimum 97
Maximum 139
Sum 4007
Count 34

Based on Table 5, the creativity variable was measured using data from 34 students. The results indicate a mean
score of 117.85, a median score of 120.5, and a mode of 108. The standard deviation was 11.71, with a variance
of 137.11. The range, representing the difference between the highest and lowest scores, was 42, with a
minimum score of 97 and a maximum score of 139. The total score for all responses was 4007.

3.1.3. Self-Directed Learning (Y)

As shown in Table 6, the Self-Directed Learning variable was measured using data from 34 students. The
statistical results indicate a mean score of 194.20, a median score of 194, and a mode of 192. The standard
deviation was 18.11, with a variance of 328.28. The range between the highest and lowest scores was 65, with a
minimum score of 163 and a maximum score of 228. The total score for all responses was 6603.
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Table 6. Hasil perhitungan statistik se/f directed learning

Descritpive Data

Mean 194.20
Standard Error 3.10
Median 194
Mode 192
Standard Deviation 18.11
Sample Variance 328.28
Kurtosis -1.03
Skewness 0.014
Range 65
Minimum 163
Maximum 228
Sum 6603
Count 34

3.2. Analysis Prerequisite Tests

3.2.1. Normality Test

Based on Table 7, the significance scores for the variables are as follows: the significance score for the learning
motivation variable (Xi) is 0.200, for the creativity variable (X2) is 0.200, and for the Self-Directed Learning

variable (Y) is 0.200. The significance level («) used is 0.05. Since the significance values for all variables are
greater than 0.05, it can be concluded that the data for all variables are normally distributed.

Table 7. Normality Test Results for YXi, Xz and Y

Learning Learning Self-Directed Learning
Motivation Creativity

N 34 34 34
Normal Parameters 2P Mean 157.62 117.85 194.21

Std. Deviation 20.754 11.714 18.119
Most Extreme Absolute .082 109 .091
Differences Positive 082 102 091

Negative -.079 -109 -.069
Test Statistic .082 .109 .091
Asymp. Sig. (2-tailed) .200<4 .2004 .200<d

3.2.2. Homogeneity Test

Table 8 and 9, show that the significance value for X is 0.180, and for Xz is 0.284. Since the significance values
for X1 and X are greater than the alpha level (x=0.05), it can be concluded that the data distributions originate
from homogeneous groups.
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Table 8. Homogeneity Test for Learning Motivation (X1)

Levene Statistic dfl df2 Sig.

Motivation  Based on Median 2.021 5 7 192
Based on the Median and with adjusted df 2.021 5 2.000 363

Based on trimmed mean 2.097 5 7 181

Table 9. Homogeneity Test for Learning Creativity (X2)

Levene Statistic df1 df2 Sig.

Learning Based on Mean 1.461 6 10 284
Creativity 5. ed on Median 680 6 10 670
Based on the Median and with adjusted df .680 6 5.555 .675

Based on trimmed mean 1.399 6 10 304

3.2.3. Linearity Test

From Table 10 and 11, the linear significance for Y to Xj is 0.709, and for Y to X; is 0.458. Both values are
greater than the alpha level (=0.05). Therefore, it can be concluded that there is a linear relationship between
the Self-Directed Learning variable and learning motivation, as well as between Self-Directed Learning and
learning creativity.

Table 10. Linearity Test of Y to X1

ANOVA Table

Sum of df Mean H Sig.

Squares Square
Self- Between (Combined) =~ 9299.892 26 357.688 1.633 260
Directed  Groups Linearity 5086.208 1 5086.208 23.215 .002
Learning * Deviation
Learning Linearity 4213.684 25 168.547 769 709
Motivation Within Groups 1533.667 7 219.095

Total 10833.559 33
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Table 11. Linearity Test of Y to X2

ANOVA Table

Sum of df Mean 17 Sig.
Squares Square
Self- Between  (Combined) = 8715.725 22 396.169 2,058 108
Directed  Groups Linearity 4304.626 1 4304.626 22.358 .001
11::::222 [E Z;E(t); 4411.100 21 210.052 1.091 458
Creativity  \yithin Groups 2117.833 11 192.530
Total 10833.559 33

3.2.4. Multicollinearity Test

Based on Table 12, the Variance Inflation Factor (VIF) value for both independent variables—Iearning
motivation and learning creativity—is 1.332. Since the VIF value is less than 5, it can be concluded that there is
no multicollinearity issue in the regression model. This result ensures that the independent variables are not

excessively correlated, confirming the validity of the regression analysis assumptions.

Table 12. Multicollinearity Test

Collinearity Statistics
Tolerance
1 Learning Motivation 751 1.332
Learning Creativity 751 1.332

3.3. Hypothesis Testing
3.3.1. First Hypothesis

The Self-Directed Learning model significantly influences the learning motivation of Grade XII TAV students
at SMKN 1 Batipuh. Based on this, the following hypotheses are formulated:

Ho = There is no significant influence of the Self-Directed Learning model on the learning motivation of
Grade XII TAV students at SMKN 1 Batipuh.

H. = There is a significant influence of the Self-Directed Learning model on the learning motivation of
Grade XII TAV students at SMKN 1 Batipuh.

Decision Criteria:

®  Accept Ho : If the significance probability > Alpha (0.05)
®  Accept H, : If the significance probability < Alpha (0.05)
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Table 13. Cotrelation Between Self-Directed Learning (Y) and Learning Motivation (X1).

Learning Motivation  Self Directed Learning

Learning Motivation Person Correlation 1 .685™
Sig. (2-tailed) .000
N 34 34
Self Directed Learning Person Correlation .685™ 1
Sig. (2-tailed) .000
N 34 34

Based on the simple correlation analysis in Table 13, there is a correlation of 0.685 between the Self-Directed
Learning model and learning motivation. This indicates that the Self-Directed Learning model influences
learning motivation.

Subsequently, a significance test is conducted to determine the meaningfulness of the correlation or the
significance of the relationship between the two variables. A t-test is utilized to test the significance of the
cotrelation (Table 14).

Table 14. T-Test Analysis for Y (Self-Directed Learning) and X; (Learning Motivation)

Coefficients

Unstandardized Coefficients Standardlzed
Model Coefficients T Sig.
B Std. Error Beta
(Constant) 99.921 17.866 5.593 .000
1 .
Learning 598 112 685 5.322 .000
Motivation

The t-test analysis results in Table 14 indicate that tcalculated = 5.322 and ttable = 1.693, with df=n—k. Since
tcalculated = 5.322 > ttable = 1.693 or the significance value is less than alpha (0.000<0.05), the null hypothesis
(Ho) is rejected, and the alternative hypothesis (Hg) is accepted. This means that the Self-Directed Learning

model (Y) has a significant influence on learning motivation (Xi). A determinant analysis is conducted to
determine the magnitude of this influence.

Based on Table 15, the 72 (R) value is 0.685, indicating that the influence of the Self-Directed Learning model
on learning motivation can be determined through the coefficient of determination (KP):

KP = (0.685)% x 100% = 46.9%

This means that the Self-Directed Learning model contributes 46.9% to the variation in learning motivation,
while other variables influence the remaining 53.1%.
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Table 15. Determinant Analysis Results for Y (Self-Directed Learning) on X; (Learning Motivation)

Model R R Square Adjust R Square Std. Error of the Estimate

1 .6852 469 453 13.402

3.3.2. Second Hypothesis
The Self-Directed Learning model significantly influences the creativity of Grade XII TAV students at SMKN
1 Batipuh. Based on this, the following hypotheses are formulated:

Ho = There is no significant influence of the Self-Directed Learning model on the creativity of Grade XII
TAV students at SMKN 1 Batipuh.
H., = There is a significant influence of the Self-Directed Learning model on the creativity of Grade XII

TAV students at SMKN 1 Batipuh.
Decision Criteria:
=  Accept Ho: If the significance probability > Alpha (0.05)
=  Accept Ha: If the significance probability < Alpha (0.05)

Table 16. Correlation Between Self-Directed Learning (Y) and Learning Creativity (Xz)

Learning Creativity  Self Directed Learning

Learning Creativity Person Correlation 1 630"
Sig. (2-tailed) .000
N 34 34
Self Directed Learning Person Correlation .630™ 1
Sig. (2-tailed) .000
N 34 34

From Table 16, the correlation analysis shows a Pearson correlation value of 0.630 between the Self-Directed
Learning model (Y) and creativity (X2). This indicates a strong positive correlation, suggesting that as the
implementation of Self-Directed Learning improves, students' creativity also increases. The significance level
for the correlation is 0.000, which is less than «=0.05. This confirms that the correlation is statistically significant.
A t-test is applied to evaluate the significance of the correlation.

Table 17. T-Test Analysis for Y (Self-Directed Learning) and X» (Learning Creativity)

Coefficients

Unstandardized Coefficients Stan(fi;rdlzed
Model Coefficients ¢ Sig,
B Std. Error Beta
(Constant) 79.300 25.136 3.155 .003
1 .
Learning 975 112 630 4.593 000
Creativity
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The t-test analysis results in Table 17 indicate that tcalculated = 4.593 and ttable = 1.693, with df=n—k. Since
tecalculated = 4.593 > ttable = 1.693 or the significance is less than alpha (0.000<0.05), the null hypothesis (Ho)
is rejected, and the alternative hypothesis (Hag) is accepted. This means that the Self-Directed Learning model
(Y) has a significant influence on creativity (X2). To determine the magnitude of this influence, a determinant
analysis is conducted.

Table 18. Determinant Analysis Results for Y (Self-Directed Learning) on X (Learning Creativity)

Model R R Square Adjust R Square Std. Error of the Estimate

1 .6302 397 379 14.284

Based on Table 18, the 72 (R) value is 0.630, indicating that the influence of the Self-Directed Learning model
on creativity can be determined using the coefficient of determination (KP):

KP = (0.630)2 X 100% = 39.69%

This result shows that the Self-Directed Learning model contributes 39.69% to the variation in creativity, while
other variables influence the remaining 60.31%.

4. DISCUSSION

The findings of this study reveal that the Self-Directed Learning (SDL) model has a significant influence on
both learning motivation and creativity, underscoring its relevance in vocational education. These results align
with prior research emphasizing the importance of fostering independent learning to enhance students’ self-
reliance and adaptability, particularly in technical and skills-based disciplines.

4.1 Impact of SDL on Learning Motivation

The analysis demonstrated that SDI contributes 46.9% to students’ learning motivation, indicating a strong
positive influence. This supports theoretical assertions that SDL empowers students by granting them autonomy
over their learning processes, thereby enhancing intrinsic motivation. Geng et al. [6] highlighted that technology-
enhanced learning environments supporting SDL significantly improve student engagement and motivation,
particulatly when students have opportunities to set goals and self-monitor progress.

These findings are consistent with Setyowati [3], who found a strong correlation between independent learning
and improved academic performance among vocational high school students. The SDL model effectively aligns
with the objectives of the 2013 Curriculum, which emphasizes active, student-centered learning. By encouraging
students to take an active role in their education, SDL not only meets curriculum goals but also addresses critical
challenges, such as passivity and disengagement observed in traditional teacher-centered learning environments.

4.2 Impact of SDL on Learning Creativity

SDL also showed a notable contribution of 39.69% to students’ creativity, highlighting its importance in
vocational education contexts. Creativity is an essential skill for vocational students, especially in technical
subjects such as electronics, where problem-solving and innovation are integral. This aligns with Almomani et
al. [11], who noted that independent learning environments foster creativity, particularly during remote learning
contexts like those experienced during the COVID-19 pandemic.
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Students who are encouraged to engage in self-directed learning are afforded the freedom to explore creative
solutions to complex problems, which is critical for vocational success. SDL provides a framework for
developing creative thinking skills by enabling students to experiment, innovate, and learn from their
experiences without excessive reliance on direct instruction.

4.3 Broader Implications of SDL

Beyond its impact on motivation and creativity, SDL supports the holistic development of students, cultivating
independent and responsible character traits. Oishi [4] emphasized that SDL equips students with essential skills
for higher education and professional settings, such as self-regulation, adaptability, and accountability. These
competencies are particulatly critical in preparing students to navigate the dynamic demands of the 21st-century
workforce.

The relevance of SDL extends beyond vocational education, offering a framework adaptable to broader
educational contexts where student autonomy and active engagement are priorities. Its implementation not only
improves learning outcomes but also aligns with global educational trends emphasizing lifelong learning and
self-reliance.

4.4 Recommendations

The findings of this study suggest that SDL should be more widely adopted and optimized within vocational
high schools to address both cognitive and non-cognitive learning goals. Teachers and policymakers are
encouraged to incorporate SDL strategies into curricula, leveraging technology and innovative instructional
practices to foster active, creative, and motivated learners.

5. CONCLUSION

Based on the findings of this study, it can be concluded that implementing the Self-Directed Learning (SDL)
model significantly influences students' motivation and creativity in electronic circuit applications at SMI
Negeri 1 Batipuh. The data analysis revealed that SDL contributes 46.9% to enhancing learning motivation and
39.69% to improving students' creativity.

The application of SDL has proven effective in encouraging students to become more independent and creative
in the learning process, particulatly in subjects requiring a high level of technical understanding, such as
electronics. This aligns with previous studies indicating that learning models emphasizing student autonomy
significantly enhance learning outcomes, particularly motivation and creativity.

The implementation of the SDL model in vocational high schools can be further optimized to help students
prepare for the demands of the workforce, which increasingly require independence and creative thinking skills.
This model is also highly relevant to the needs of digital-era learning, where easy access to information and
technology supports students in learning independently and interactively.

This study contributes to the development of improved learning models at the vocational education level,
particularly in subjects requiring technical skills such as electronics. It is hoped that the results of this research
will serve as a reference for teachers and policymakers in enhancing the quality of vocational education through
more autonomous learning models.
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