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Abstract. This study was motivated by the low activeness and learning outcomes of students in the 

subject of Automotive Electrical Systems. The aim of the research was to improve the activeness and 

learning outcomes of Grade XI TKR 2 students at SMK Giripuro Sumpiuh through the implementa-

tion of the discovery learning model. This research was a Classroom Action Research (CAR) conducted 

in three cycles, each consisting of planning, implementation, observation, and reflection stages. The 

research subjects were 42 students, while the objects of the study included student activeness and 

learning outcomes. Data were analyzed using quantitative analysis techniques. The results showed an 

increase in student activeness, namely 52.38% in the first cycle, increasing to 64.29% in the second 

cycle, and reaching 74.79% in the third cycle. Learning outcomes also improved, with an average score 

of 47.62% in the first cycle, 64.29% in the second cycle, and 88.10% in the third cycle. Based on these 

findings, it can be concluded that the implementation of the discovery learning model can improve 

student activeness and learning outcomes in Automotive Electrical Systems for Grade XI TKR 2 stu-

dents at SMK Giripuro Sumpiuh 

Keywords: Automotive Systems; Classroom Research; Discovery Learning; Learning Outcomes; Stu-

dent Activeness 

 

1. Introduction 

Advances in science and technology are bringing changes to all aspects of human life, 

leading us to increasingly fierce global competition. To be able to play a role in global com-

petition, as a nation, we need to develop and improve the quality of our Human Resources 

(HR). Therefore, improving human resources through education is a reality that must be car-

ried out in a planned, directed, effective, and efficient manner, lest this nation be left behind 

in the current era of globalization. 

One effort to develop human resources is through vocational education, or Vocational 

High Schools (SMK). Vocational high school education, as part of the national education 

system, is an educational institution that strives to prepare a ready-to-use workforce. Voca-

tional high schools have the mission of creating skilled workers in specific areas of speciali-

zation. Graduate competency standards in vocational high school education units aim to im-

prove intelligence, knowledge, personality, noble character, and skills for independent living 

and further education in accordance with their vocation (Minister of National Education 

Regulation No. 19 of 2005). 

Based on the description above, SMK is an educational institution designed to create 

graduates who are ready to work and have skills according to the chosen expertise program. 

In accordance with the objectives of the vocational school, light vehicle engineering is one of 

the study programs at SMK Giripuro Sumpiuh with an A study program accreditation score. 
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The curriculum used in class XI Light Vehicle Engineering (TKR) is the KTSP curriculum. 

The subject of light vehicle electrical systems implemented in semester 4 has two competen-

cies, namely the starter system and the charging system. In order for the learning process to 

be successful, learning facilities are needed such as adequate practicum facilities, conducive 

classroom conditions, and appropriate learning models so that the learning objectives of light 

vehicle electrical systems can be achieved by students well. 

Rabiman (2015: 3) states that vocational high school teachers must use appropriate 

learning methods, which can combine theoretical and practical learning to create student-

centered (active students) yet effective learning. The selection of appropriate learning meth-

ods will effectively achieve learning objectives. The learning objectives of light vehicle systems 

can be achieved if the learning process takes place ideally. The ideal learning process requires 

(I2) and (M3). I2 stands for Interactive and Inspirational. While M3 stands for Fun, Challeng-

ing, and Motivating students to participate actively (student-centered). The learning process 

is emphasized to provide sufficient space for initiative, creativity, and independence in ac-

cordance with the talents, interests and physical and psychological development of students 

(Minister of National Education Regulation No. 41 of 2007). 

Rusman (2016: 322) states that achieving learning objectives can be seen from the par-

ticipatory, active, creative, effective, and enjoyable learning process that supports the learning 

outcomes process. The success of an effective learning process is determined by several com-

ponents, including students, teachers, and the learning model used. An effective learning pro-

cess will be successful if the teacher can use the right learning model and involve many active 

roles from students. Nana Sudjana (2011: 20) says that in learning planning activities there are 

four main components, namely: objectives as a guide for teachers in carrying out actions, 

lesson content, learning models used and techniques and assessments. These four compo-

nents do not stand alone, but are interconnected and influence each other. 

Based on the above opinion, the learning model used is a crucial point in the learning 

components that must be considered. This is because in learning, teachers should not only 

use one method but also use more than one. The learning methods used in this learning 

process are then packaged into one learning model, meaning that more than one learning 

method can be used in one learning model. Furthermore, Suprihatiningrum (2016: 145) states 

that a learning model is a design that describes a learning process that can be implemented by 

teachers in transferring knowledge to students. The use of an appropriate learning model will 

also determine the effectiveness and efficiency of learning. The model in question can then 

be used as a guideline by teachers in planning and implementing teaching and learning activ-

ities. 

Observing the initial conditions in class XI TKR 2 SMK Giripuro Sumpiuh during the 

learning process of light vehicle electrical systems, it is known that the delivery of material in 

the learning process tends to use a lecture method that focuses on the teacher (teacher-cen-

tered). The teacher still predominantly uses the lecture method, so some students are less 

focused in paying attention to the explanation, the learning process is less conducive, there 

are still some students who do not pay attention and some students are sleepy. The use of the 

lecture method in the subject of light vehicle electrical systems is not a mistake, however, the 

use of the lecture method does not provide enough stimulation for students to be actively 

involved in the learning process. The disadvantage of the lecture method is that the delivery 

of material is only one-way, centered on the teacher, students feel bored and tired during the 

lesson and do not pay close attention to the lesson (Wina Sanjaya, 2013: 149). The use of a 

less effective lecture learning model has an impact on low student learning outcomes, this can 

be seen from the results of the daily test for light vehicle electrical systems in class XI TKR 

Daily test scores for light vehicle electrical systems indicate that many students' learning 

outcomes have not yet met the Minimum Completion Criteria (KKM). This is evident from 
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the average score of 67.43 out of 42 students. The KKM for light vehicle electrical systems is 

75. Twenty-nine of the 42 students in class XI TKR 2, or 69.05%, have not achieved the 

KKM. This indicates low student learning outcomes. 

Based on the problems described, it is clear that the learning activity of class XI TKR 

2 students at SMK Giripuro Sumpiuh during the learning process is still ineffective. Teachers 

use learning models that do not encourage students to actively participate in the learning 

process. This results in a lack of student engagement in the light vehicle electrical systems 

subject, resulting in low student learning outcomes, as evidenced by the daily test scores for 

light vehicle electrical systems. One solution to address the learning challenges of class XI 

TKR 2 students at SMK Giripuro Sumpiuh is to implement a student-centered learning 

model. 

Rabiman (2015: 6) stated that student-centered learning methods include discussion 

methods, cooperative learning, and problem-based learning, as well as methods that empha-

size inquiry and discovery. The discovery learning model is a learning model that uses discov-

ery. The reason for choosing discovery learning is that with this learning model, students are 

required to actively seek information and discover the concepts of the material being studied. 

According to Rusman (2016: 203), this learning will create a broader interaction, namely in-

teraction and communication carried out by teachers with students, students with students, 

and students with teachers. According to Rusman's opinion, learning using the discovery 

learning model in learning about light vehicle electricity will make students more active. Based 

on the description above, the researcher is interested in implementing the discovery learning 

model to improve the activeness and learning outcomes of light vehicle electricity of class XI 

TKR 2 students at SMK Giripuro Sumpiuh. 

 
2. Literature Review 
Discovery Learning 

The Discovery Learning Model is a constructivist approach that emphasizes the active 

role of students in independently discovering ideas and principles. Discovery Learning stu-

dents not only receive instruction from the teacher but are also asked to think critically and 

exploratively to organize, process, and discover relationships between concepts, according to 

Bruner (1961). Stimulation, problem identification, data collection, data processing, verifica-

tion, and generalization are the main stages of this model. At this stage, students are trained 

to construct their own knowledge through direct learning experiences. The Discovery Learn-

ing Model can help students understand electrical concepts in a practical way in vocational 

education, particularly in light vehicle electrical lessons. Students can connect theory to work-

shop practice through simple discoveries and experiments. This model also fosters curiosity 

and learning motivation because students are actively involved in solving common vehicle 

electrical problems. 

Student Learning Activity 

The success of the learning process depends on student learning activity. Student en-

gagement in learning activities such as asking questions, discussing, conducting experiments, 

and solving problems is a sign of student engagement, according to Sardiman (2018). Because 

students are placed at the center of learning activities (student-centered learning), student 

engagement is a key component of the Discovery Learning model. Student engagement in 

observing electrical circuits, examining symptoms of damage, and drawing conclusions about 

the working principles of electrical systems is evidence of increased engagement. The more 

students engage in these activities, the more likely they are to master the basic skills required 

for light vehicle electrical engineering.  
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Learning Outcomes 

   Behavioral changes that occur after the learning process are known as learning 

outcomes, which encompass cognitive, affective, and psychomotor aspects (Bloom, 1979). 

Vocational learning outcomes are measured through practical skills, technical problem-solving 

abilities, and theoretical mastery. Most people believe that the discovery learning model can 

improve student learning outcomes because it enables them to think independently, consider 

ideas in real-world situations, and apply those ideas in real-world contexts. Knowledge gained 

through discovery and reflection becomes more valuable and lasting. 

The Relationship between Discovery Learning, Activeness, and Learning Outcomes 

    Theoretically, learning outcomes and student activeness can be positively influenced 

by the discovery learning model. Students have sufficient time to research concepts, generate 

hypotheses, and verify their own results, which results in activeness. Students gain a deeper 

understanding of the subject through their self-created learning experiences, meaning this 

increased activeness has a direct impact on their learning outcomes. Utilizing the discovery 

learning process in light vehicle electrical engineering learning allows students to improve their 

conceptual understanding and practical skills by linking electrical principles to vehicle failures 

that occur in the field. Therefore, the application of this model allows for measuring the 

effectiveness of Discovery Learning through increased activeness during the learning process 

and learning outcomes. 

As a vocational education institution, vocational high schools (SMK) require a learning 

process that balances knowledge, skills, and work attitudes. The Factory Teaching and Project-

Based Learning philosophies align with the Discovery Learning Model, which engages 

students as active participants in project-based learning activities. Therefore, the application 

of Discovery Learning in light vehicle electrical learning at vocational high schools enhances 

students' understanding of electrical theory and enhances their ability to think critically, 

collaborate, and solve problems, which are essential skills in the modern automotive 

workforce. 

 
3. Method 

The action research design chosen was the Kemmis and McTaggart model. Kemmis & 

McTaggart, as cited in Arikunto (2015: 41), explain that this model consists of four stages in 

each cycle: (1) initial reflection, planning, (2) action, (3) observation, and (4) reflection. This 

research design is a continuous cycle. If the success indicator for the action has not been 

achieved in one cycle, the second cycle is continued based on the results of the reflection from 

the first cycle. However, if the success indicator for the action has not been achieved in the 

second cycle, the next cycle continues until the success indicator is achieved. The subjects of 

this research were 42 class XI TKR 2 students at SMK Giripuro Sumpiuh. The object of this 

research is the target. Therefore, the object of this research is the activity and learning 

outcomes of class XI TKR 2 students in the light vehicle electrical system using the discovery 

learning model. During the implementation of the action, the researcher acted as an observer 

and the teacher as the implementer. The first stage is action planning, at this stage the activities 

carried out consist of compiling a Learning Implementation Plan (RPP) related to the material, 

making observation sheets for learning implementation, observation sheets for student 

activity, and making evaluation questions. 

The second stage is the implementation of actions by applying the discovery learning 

model which consists of 6 stages, namely: (1) Stimulation, this stage provides conditions for 

learning interactions that can develop and help students in exploring the material, (2) Problem 

statement, this stage the teacher gives students the opportunity to identify as many problems 

as possible that are relevant to the learning material, (3) Data collection, this stage students are 

given the opportunity to collect data from various relevant information sources, (4) Data 
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processing, this stage functions to form concepts and students' understanding is directed 

towards more specific concepts, (5) Verification, this stage students carry out careful 

examinations to prove whether the hypothesis is true or not, (6) Generalization, the process 

of drawing conclusions from the verification results. 

The third stage is observation, which can be conducted during the implementation of the 

action. Observed are student learning engagement during the discovery learning model and 

the teacher's appropriateness in implementing the discovery learning model, using a previously 

created observation sheet. 

The fourth stage is reflection. The researcher and teacher reflect on the activities 

undertaken to determine whether they have improved student learning engagement and 

learning outcomes in the light vehicle electrical system subject. If improvements have not been 

achieved, a second cycle is necessary, aimed at improving the results not achieved in the first 

cycle. The cycle ends when the criteria for success of the action have been met. 

Data Collection Techniques and Instruments 

The data for this study were quantitative and measured using the following instruments: 

First, a student learning activity observation sheet containing indicators of learning activity. 

This observation sheet consisted of 17 indicators representing eight categories of student 

activity. Each indicator item completed received a score of 1, and each item not completed 

received a score of 0. 

Second, a learning outcome test on light vehicle electrical systems was used to determine 

learning outcomes. This test consisted of 20 multiple-choice questions, administered three 

times, based on the material presented at the end of Cycle I, Cycle II, and Cycle III. Each 

correct item received a score of 1, and each incorrect item received a score of 0. Indicators of 

Action Success and Data Analysis Techniques 

The indicators of action success in this study are said to be successful if (1) The 

percentage of student activity increases in each cycle, and reaches the active predicate, (2) 

Students who achieve the Minimum Competency (KKM) are more than 75%, (3) The level of 

student success in the classroom reaches 75% of the total number of students who have passed 

the KKM with a score of at least 75. (4) There is an increase in student test scores from cycle 

I to the next cycle. The data analysis technique for measuring learning activity in the classroom 

is based on the average score obtained by students from the activity observation sheet, then 

conclusions are drawn according to the criteria using the following formula: 

 

Description: 

P = Percentage of students who completed the test. 
F = Number of students who scored 75 or higher. 
A = Number of students who took the test. 
 

4. Results and Discussion 

The results of student learning activity for each indicator showed that student learning 

activity increased from cycle I, cycle II, and cycle III. In cycle I, the percentage of student 

learning activity was 52.38%. With these results, it is said that after the action in cycle I, class 

XI TKR 2 SMK Giripuro Sumpiuh after the action was carried out was categorized as "quite 

active". In cycle II, the percentage of student learning activity was 64.29%. With these results, 

it is said that after the action in cycle II, class XI TKR 2 SMK Giripuro Sumpiuh after the 

action was carried out was categorized as "active". In cycle III, the percentage of student 

learning activity was 74.79%. With these results, it is said that after the action in cycle III, class 
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XI TKR 2 SMK Giripuro Sumpiuh after the action was carried out was categorized as "active". 

The following are the results of the comparison of the increase in student learning activity 

between cycles, which can be seen in table 2. 

Table 1. Comparison of Student Learning Activity Results From Cycle I, Cycle II, and Cy-
cle III. 

Description of student learning activity items: (1) Students pay attention to the teacher's 

explanation, (2) Students read the material, books / other references related to the lesson 

material, (3) Students ask questions about the material taught by the teacher. (4) Students 

respond to comments, opinions, and answers from friends. (5) Students listen to the teacher's 

explanation. (6) Students listen to explanations, statements, answers, responses from friends. 

(7) Students note down the teacher's explanation. (8) Students fill in the starter system and 

charging system worksheet. (9) Students draw the components of the starter and charging 

system. (10) Students draw the electrical circuits of the starter and charging system. (11) 

Students practice the starter system and charging system. (12) Students check the components 

of the starter system and charging system. (13) Students can discuss, work together in groups 

(14) Students hold discussions between other groups. (15) Students dare to explain the results 

of group discussions to the teacher. (16) Students are enthusiastic / excited in the electricity 

learning process. (17) Students are enthusiastic / excited in practicing the starter system and 

charging system. 

Based on the table above, the average result of overall learning activity in cycle I was 

52.38%, increasing to 64.29% in cycle II, and increasing to 74.79% in cycle III. A comparison 

of the average increase in student learning activity from cycle I, cycle II, and cycle III for each 

indicator can be seen in Figure 1. 

  

No. 

Learning Activity Indica-

tors 

 

Student learning 

activity items 

Comparison of student learning 

activity between cycles 

Cycle  I Cycle  II Cycle  III 

Active  

(%) 

Active 

(%) 

Active  

(%) 

1 Visual 1, 2 54,76 67,86 73,81 

2 Oral 3, 4 23,81 40,48 58,33 

3 Listening 5, 6 26,19 48,81 57,14 

4 Writing 7, 8 38,10 55,95 71,43 

5 Drawing 9, 10 92,86 94,05 96,43 

6 Motor 11, 12 70,24 78,57 90,48 

7 Mental 13, 14, 15 54,76 60,32 73,02 

8 Emotional 16, 17 57,14 70,24 78,57 

Total 52,38 64,29 74,79 
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Figure 1. Comparison of Average Percentage of Student Learning Activity in Cycle I, Cycle 

II and Cycle III. 
 

Learning Outcomes for Light Vehicle Electrical Systems 

Student learning outcomes for each cycle showed improvement from Cycle I, Cycle II, 

and Cycle III. A summary of pre-cycle, Cycle I, Cycle II, and Cycle III scores can be found in 

the appendix. A comparison of results between cycles can be seen in the following table: 

Table 2. Comparison of Daily Test Data, Post-Test Cycle I, Post-Test Cycle II, and Post-
Test Cycle III. 

Criteria Daily Test  Cycle I Cycle II Cycle III 

Number of students who completed the 

test 

13 20 27 37 

Number of students who did not 

complete the test 

29 22 15 5 

Average student score 67,43 71,19 74,17 77,86 

Percentage of completion 30,95% 47,62% 64,29% 88,10% 

Number of test participants 42 42 42 42 

Based on table 3. the results of the evaluation test on daily tests, cycle I, cycle II and cycle 

III the average student scores increased. A significant increase can be seen from the number 

of students who completed the daily test, 13 students increased to 20 students in cycle 1, in 

cycle 2 increased to 27 students, and increased to 37 students in cycle 3. The number of stu-

dents who did not complete decreased from 29 to 22 students in cycle 1, in cycle 2 decreased 

to 15 students, and decreased to 5 students in cycle 3. The average student score increased 

from 67.43 to 71.19 in cycle 1, in cycle 2 increased to 74.17 and increased to 77.86 in cycle 3. 

The percentage of completion was from 30.95% increased by 47.62% in cycle I, in cycle 2 

increased by 64.29%, and in cycle III the percentage of completion increased by 88.10%. This 

increase can be seen in Figure 2. 

 
Figure 2. Comparison of Learning Outcomes in Daily Tests, Cycle I, Cycle II, and Cycle 

III. 
Analysis and Discussion 
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In the Light Vehicle Electrical Engineering subject in grade XI TKR 2 of SMK Giripuro 

Sumpiuh, students demonstrated a gradual increase in their learning engagement and learning 

outcomes over time. Prior to the implementation of the model, initial learning conditions in-

dicated low student participation and enthusiasm. Many students appeared inactive, reluctant 

to voice their opinions, and unable to understand the material independently. This indicated 

that the previous learning approach was too teacher-centered and did not allow students to 

actively discover ideas. Student engagement began to show a change after Discovery Learning 

was implemented in Cycle I. Students have adapted to the learning method that requires them 

to research, observe, and discuss topics independently. Currently, the learning engagement 

rate is 52.38%, indicating a fairly active learning level. This improvement indicates that the 

discovery-based approach can attract students' interest and encourage them to be more in-

volved in the learning process, although it is not yet ideal. 

The learning atmosphere improved during the second cycle. Students became accus-

tomed to speaking, asking questions, and working collaboratively in groups. Through practical 

activities and conceptual exploration, they demonstrated their enthusiasm for solving light 

vehicle electrical problems. This increased to 64.29%, categorizing them as active learners. 

Furthermore, this improvement was accompanied by a shift in students' perspectives on learn-

ing, resulting in more confident and courageous students expressing their own opinions. 

Cycle III showed the greatest improvement, with an active percentage of 74.79%. By this 

time, students were accustomed to the discovery-based learning model. They were able to ask 

critical questions, put forward ideas, and independently solve light vehicle electrical problems. 

This demonstrates the discovery learning model's ability to create a creative, participatory 

learning environment and foster a strong sense of curiosity. 

Data on the increase in student learning activity from each cycle is presented below: 

Table 3. Increase in Student Learning Activity. 

Cycle Activity Percentage (%) Category 

I 52,38 Quite Active 

II 64,29 Active 

III 74,79 Active 

Student learning outcomes also improved significantly, in addition to increased engage-

ment. In the first cycle, students achieved an average score of 71.19 with a range of 60–85, 

indicating an improvement compared to the previous score before the Discovery Learning 

model was implemented, which averaged 67.43. Although some students still struggled to 

adapt to the new learning model, most students began to understand the basic concepts of 

light vehicle electrical engineering through an exploratory process. 

Learning outcomes improved during the second cycle, with an average score of 74.17. 

Students demonstrated a better understanding of the relationships between electrical concepts. 

They were also able to analyze circuits and relate them to real-world situations in the automo-

tive industry. Students were also able to help each other understand the material through 

stronger group activities. 

Student learning outcomes improved again during the third cycle, with a peak score of 

90 and an average of 77.86. At this point, students were able to apply the ideas they learned in 

real-world workshop situations. As students became more active in interacting, speaking, and 

demonstrating their experimental results to their peers, the classroom atmosphere became 

more lively. The following table shows the improvement in student learning outcomes: 

Table 4. Showing the improvement in student learning outcomes. 
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Cycle Lowest Value The highest score 
Average Learning 

Outcomes 

I 60 85 71,19 

II 65 85 74,17 

III 70 90 77,86 

The increase in student engagement and learning outcomes in each cycle demonstrates 

the effectiveness of the Discovery Learning model in teaching light vehicle electrical engineer-

ing. This model places students at the center of learning activities and allows them to more 

actively discover concepts through exploratory activities. Furthermore, direct involvement in 

discovering and solving problems enhances students' contextual and in-depth understanding 

of the material. 

 

Figure 3. Increase Student Learning Outcomes. 

Overall, this study shows that the use of Discovery Learning can improve learning out-

comes and student engagement in vocational high schools. With this model, learning focuses 

not only on the final result but also on the process of thinking, collaborating, and discovering 

ideas, which are the foundation of vocational competencies in the automotive field. 

 

5. Comparison 
When compared to other popular learning strategies in vocational education, the 

application of the Discovery Learning model in this study demonstrates a notable 

improvement. In contrast to teacher-centered traditional or project-based models, Discovery 

Learning encourages students to investigate ideas on their own, increasing their level of 

engagement and comprehension. The findings show a consistent rise in learning outcomes 

from 47.62% to 88.10% and student activity from 52.38% in Cycle I to 74.79% in Cycle III. 

These results suggest that Discovery Learning provides a more efficient and interesting 

method for raising students' Automotive Electrical Systems performance. 

 

6. Conclusions 
Research at SMK Giripuro Sumpiuh found that student engagement and learning out-

comes in the Light Vehicle Electrical Engineering subject improved thanks to the implemen-

tation of the Discovery Learning model. The results showed that from cycle I to cycle III, 

student engagement increased from 52.38% to 74.79%, and the learning completion rate sig-

nificantly increased from 30.95% on daily tests to 88.10% in cycle III. This improvement 

demonstrates that discovery-based learning can create a more active, collaborative learning 

environment, and focus on deeper conceptual understanding. Furthermore, it is recom-

mended that the discovery learning model be continuously implemented in productive sub-

jects at vocational schools, particularly those related to light vehicle electrical engineering. In 

its application to the automotive industry, this research is novel because it emphasizes 
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students' active involvement in exploring and discovering electrical concepts through hands-

on practice. This method not only improves academic performance but also helps students 

learn critical thinking, problem-solving, and independent learning—skills critical for the 21st-

century automotive industry. 
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