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ABSTARCT: This study aims to analyze the improvement of the learning process, competencies achieved by students, and student
learning outcomes in the implementation of the Conventional Lathe Machining Technique learning process with a sample of class
XI TM 4 Mechanical Engineering Department of SMK Negeri 3 Yogyakarta through the treatment of implementing the Project-
Based Learning learning model. This research uses the Classroom Action Research (CAR) method. This research will be conducted
in two cycles; the first cycle will include one meeting, and the second cycle will consist of two sessions to evaluate learning to
determine the learning process results. The cycle of PTK stages rotates from one cycle to the next. It begins with planning (plan),
action (action), observation of the action taken, and reflection (reflection). The results showed that the quality of the learning process
before being given action was only 48.33% still in the “Fair” category and the learning outcomes in pre-cycle activities the average
student score was 66.51 with 18.75% classical completeness which was still relatively low. After the implementation of the project-
based learning model, there was an increase in cycle I where the results of the observation of the learning process with a percentage
of 75% were in the “Good” category and student learning outcomes also experienced an increase in the average student score of
78.86 with 75% classical completeness. Furthermore, in the learning process of cycle Il, there was an increase with a percentage of
91.66% which was included in the “Very Good” category, and at the end of cycle II, the average score increased to 86.05 with
classical completeness reaching 100%. Thus, student learning outcomes in cycle II have met the indicators set in this study, namely
more than 75% of the students obtained scores above the minimum score, which is > 76.00.
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I. INTRODUCTION

Vocational High School (SMK) is an educational unit that aims to improve knowledge skills, personality, noble character, and skills
to live independently and follow further education following their vocations. According to Law No. 20 on the national education
system, vocational education is secondary education that aims to prepare competent workers in certain fields. As a skills training
institution, SMK has a strategic role in national development efforts, especially in creating skilled workers who can compete
according to the needs of the industrial world. (Rahmat et al., 2016).

However, based on data from BPS (Central Bureau of Statistics) in 2022 in terms of education level, it was found that the
unemployment rate from SMK was 9.42%, still dominating among other education levels. This is due to the low level of expertise
or competencies required by the business world and the industrial world, but this case is not found in SMKs whose educational
quality has been tested. One way to bridge the industrial world with the world of education is to improve students' ability to think
critically, think creatively, and work together. Therefore, the learning model chosen and applied must be carefully considered. The
importance of improving the quality of learning processes and outcomes, to master product-oriented declarative and procedural
knowledge by implementing project-based learning (Arief & Mukhayyaroh, 2018).

The purpose of SMK is to prepare students to be able to; (1) work as a competent workforce following their skills; (2) work
independently by creating their jobs; (3) develop themselves through higher education (Putra & Indrawan, 2023). To achieve its
goal as a vocational education institution, SMK must be implemented through continuous planning to produce graduates who are
competent in certain fields. Vocational education providers must pay special attention to improving the competence of graduates to
meet the needs that exist in the industrial world. The learning process in SMK must be interesting and appropriate to the needs to
produce graduates who are competent in their fields (Prayogo et al., 2022).

Based on the results of pre-research observations at SMK Negeri 3 Yogyakarta, there are still several problems that occur in
the learning process in conventional machining subjects, namely, the low ability of students to understand the subject matter provided
by the teacher, and there are still some students who do remedial if they have not met the predetermined standards. This is certainly
homework for teachers and schools as the frontline that can play a role in overcoming existing problems and there needs to be an
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effort to solve these problems. Various efforts that can be made to overcome problems related to improving student competence
require systematic and continuous efforts. According to the 2014 Permendikbud on education in Indonesia which explains that
learner skills are obtained through observing, questioning, trying, reasoning, presenting, and creating activities. To form these
competencies, one of the efforts that can be made is through the application of learning models that can produce work from students.

However, at this time the learning process is still centered on the educator. This affects students because in this learning
model, students feel less excited and less active in participating in the learning process, which has an impact on decreasing student
achievement. So as to minimize the problems that occur, a learning model strategy is needed to be applied in the learning process.
The learning strategy that can be applied when learning is the application of a learning model that can increase student competence.
(Putra & Indrawan, 2023). One of the learning models that can be applied to improve students' competence is the Project Based
Learning (PjBL) model. The application of PjBL can improve student learning outcomes in knowledge, skills, and attitudes. Because
it directs students to systematic and standard work procedures to make or complete a product. In PjBL, students are accustomed to
solving problems in the field of machining, and then making a “product” consisting of machining aids (jigs and fittings) used to grip
rotating workpieces. (Sudjimat, 2014).

The application of the Project Based Learning model in learning conventional machining techniques, aims to increase student
interest and interest in the learning process in the classroom and workshop. This will harmonize the state of SMK vocational
education institutions with PP number 19 of 2005, concerning process standards. Therefore teachers need to create an interactive,
inspiring, fun, and challenging learning environment so that students are actively involved. The learning process can improve the
development of students' talents, interests, psychology, and activeness in the learning process. (Rizkiana et al., 2023). Based on the
facts described above, project-based learning is expected to bridge the gap in students' knowledge and skills in improving
competencies following the world of work and industry, so the researchers formulated the title of this study, namely “The Impact of
Project Based Learning Model Implementation on Conventional Machining Learning Outcomes of Vocational Students”.

II. METHOD

This research uses the Classroom Action Research (CAR) method. This research will be conducted in two cycles; the first cycle will
include one meeting, and the second cycle will consist of two meetings to evaluate learning to determine the learning process results.
The cycle of PTK stages rotates from one cycle to the next. It begins with planning (plan), action (action), observation of the action
taken, and reflection (reflection). Pre-cycle action was conducted to identify problems before cycle I. This study used the classroom
action research model of Kemmis & McTaggart. The research time was carried out for two months, namely from August to
September 2024 for four meetings using cycle I and cycle II. However, if the indicators of activity and learning outcomes have not
been achieved, it will be continued in the next cycle. The sample of this research is class XI TM 4 students of SMK Negeri 3
Yogyakarta in the academic year 2024/2025 who take Conventional Lathe Machining Technique subjects.

II1. RESULT AND DISCUSSION

This study aims to see the improvement of student learning outcomes in the learning process of Conventional Lathe Machining
Technique with a sample of class XI TM 4 Mechanical Engineering Department of SMK Negeri 3 Yogyakarta with the treatment of
applying the Project Based Learning learning model. The data in this study were obtained through test results, questionnaires of
competencies achieved by students and observations of the implementation of the learning process in the classroom then the data
were analyzed and interpreted to answer the problem formulation in this study.

A. RESULT

The results of this study present data and facts in the field obtained from classroom action research in each cycle consisting of Pre-
Cycle, Cycle I and Cycle II. The following are the results and description of the research conducted in class XI TM 4 Mechanical
Engineering Department SMK Negeri 3 Yogyakarta:

1. Pra-Siklus

Pre-Cycle activities were carried out on August 27, 2024. The purpose of pre-cycle activities in this research is to see the learning
activities that take place and measure student learning outcomes before the implementation of Cycle I and the next Cycle.

a. Stage of Observation (Observation) in Pre-Cycle Activities

This stage was carried out by researchers with the aim of observing the learning process that took place in the classroom in pre-
cycle activities. The following are the results of observations in the pre-cycle learning process:

The score criteria are as follows:

1= Less Good,

2= Fair,

3= Good,

4= Very Good
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Table 1. Observation Results on Pre-Cycle Activities

Score
No | Components Observed 3 5
| The teacher conveys the learning objectives clearly when v
: starting the learning process
) The teacher explains what is needed in learning well and v
" | correctly
The teacher conveys the material from the teaching module
3. . v
clearly and easily understood.
The teacher explains the project-based learning procedure
4. v
(Syntax) clearly.
Learners are asked to form study groups according to the
5. . . v
instructions from the teacher.
6 The teacher asks the students to discuss to find ideas about
" | the product to be made with the guidance of the teacher.
Students are asked to design a project design in groups
7. . " .
according to the teacher's instructions.
2 Students explain the project design design in groups in front
" | of'the class properly and correctly.
9 Students are asked to make work steps and project work
" | estimates in groups according to instructions.
Students work on projects that have been designed in groups
10. . v
accompanied by the teacher
1 The teacher monitors the project process so that it can run v
© | well.
12 Students present the results of projects made in groups
" | properly and correctly.
13 The teacher asks the students to share any learning v
" | difficulties they have experienced.
The teacher helps students provide solutions related to
14. | . S . v
difficulties in learning properly and correctly.
15 The teacher explains the results of the learning process Y
" | clearly and easily understood by the students.
Total Actual Score 29
Total Ideal Score 60
Percentage 48,33%
Category Enough

Based on the table of observation results of the pre-cycle learning process above, it can be described as a whole that the pre-cycle
learning process or before being given action is only 48.33% still in the “Enaugh” category which refers to the benchmark percentage
category (Jakni, 2017). This can be seen in the components of the implementation of learning activities that have not gone well.

b. Questionnaire of Competencies Achieved by Students in Pre-Cycle Activities

At this stage the researcher wants to see the extent of the competence achieved by students after the pre-cycle activities related to
learning outcomes. The following are the results of the competency questionnaire achieved by students in pre-cycle activities:

Table 2. Results of Competency Questionnaires Achieved by Students in Pre-Cycle Activities

No Category After Pre Cycle
1 Very good 0,0%

2 Good 46,87%

3 Fair 53,13%

4 Deficient 0,0%

S Very poor 0,0%
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Based on the table above, it shows that at the beginning of the research implementation or precycle stage, the percentage of students
having competency achievements classified as sufficient, which is 53.13% of the total number of students. While the percentage of
students having competency achievements classified as good, namely 46.87% of the total number of students. From the results of
student competency achievement in pre-cycle activities, there are still many students who are classified as sufficient and must be
improved. However, the results showed that there were no students who had poor and very poor competency achievements both
before and after the pre-cycle.

c. Student Learning Outcomes in Pre-Cycle Activities
At this stage the researcher aims to measure student learning outcomes after pre-cycle activities.
The following are student learning outcomes after pre-cycle activities:

Table 3. Student Learning Outcomes in Pre-Cycle Activities

No Achievements Pre-Cycle

1 Highest Score 80,00

2 Lowest Score 57,00

3 Average Score 66,51

4 Number of Students Completed 6 Student
Percentage of Classical Learning Completeness

5 18,75%

From the table above, it can be explained that student learning outcomes in pre-cycle activities with an average score of 66.51 are
categorized as “Fair”. While the completeness of learning outcomes from 32 students who completed only 6 students and 26 students
were categorized as incomplete. The increase in student learning outcomes can be seen in the following diagram;

Table 4. Diagram of Student Learning Outcomes

30 26 Student
25

20

15

10 ~ 6 Student

5 '
0
Tuntas Tidak Tuntas

2. Cycle I

Cycle I activities were carried out on September 3, 2024. The purpose of conducting cycle I activities in this study is to see how
optimal learning activities are given the action of Project Based Learning in order to measure the competencies achieved and student
learning outcomes. Cycle I began after the pre-cycle stage was declared complete, analyzed, and collected reflection results. The
reflection results from the precycle stage will be used as the basis for carrying out activities in cycle 1.

a. Observation Stage of Cycle I Activities

This stage was carried out by researchers with the aim of observing the learning process in cycle |

activities. The following are the results of observations in cycle I activities:

The score criteria are as follows:

1= Less Good,

2= Fair,

3= Good,

4= Very Good
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Table 5. Observation Results on Cycle I Activities

Score
No | Components Observed
4 3 2
| The teacher conveys the learning objectives clearly when v
| starting the learning process
) The teacher explains what is needed in learning well and v
* | correctly
The teacher conveys the material from the teaching module
3. . v
clearly and easily understood.
The teacher explains the project-based learning procedure
4. 4
(Syntax) clearly.
Learners are asked to form study groups according to the
5. . . v
instructions from the teacher.
6 The teacher asks the students to discuss to find ideas about v
" | the product to be made with the guidance of the teacher.
Students are asked to design a project design in groups
7. . s : v
according to the teacher's instructions.
Students explain the project design design in groups in front
8. v
of the class properly and correctly.
9 Students are asked to make work steps and project work v
" | estimates in groups according to instructions.
Students work on projects that have been designed in groups
10. . v
accompanied by the teacher
T The teacher monitors the project process so that it can run v
" | well.
12 Students present the results of projects made in groups v
" | properly and correctly.
13 The teacher asks the students to share any learning v
" | difficulties they have experienced.
The teacher helps students provide solutions related to
14. | . S . v
difficulties in learning properly and correctly.
15 The teacher explains the results of the learning process v
" | clearly and easily understood by the students.
Total Actual Score 45
Total Ideal Score 60
Percentage 75%
Category Good

Based on the table of observation results above, it can be described that the learning process of cycle I or after being given action
gets a percentage of 75% which is in the “Good” category referring to the benchmark percentage category (Jakni, 2017). However,
there is still a need for improvement in several components or aspects that have not gone well.

b. Questionnaire of Competencies Achieved by Students in Cycle I Activities

At this stage the researcher wants to see the extent of the competence achieved by students after the first cycle activities related to
learning outcomes. The following are the results of the competency questionnaire achieved by students in the cycle I activities:

Table 6. Results of Competency Questionnaires Achieved by Students in Cycle I Activities

No | Category After Pre Cycle After Cycle 1
1 Very good 0,0% 18,75%

2 Good 46,87% 81,25%

3 Fair 53,13% 0,0%

4 Deficient 0,0% 0,0%

5 Very poor 0,0% 0,0%
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Based on the table above, it shows that after cycle I activities, there was an increase in the percentage of students who had
competency achievements in the “Good” category, which initially 46.87% to 81.25% of the total students. Meanwhile, the percentage
of students having competency achievements classified as “Very Good” which was initially 0.0% to 18.75% of the total students.
From the results of student competency achievement in cycle I activities, there are still not many students who are classified as
“Very Good”. So that the learning process in the next cycle must be further optimized.

c. Student Learning Outcomes in Cycle I Activities
At this stage the researcher aims to measure student learning outcomes after cycle I activities. The following are student learning
outcomes after the cycle I learning process:

Table 7. Student Learning Outcomes in Cycle I Activities

No Achievements After Pre Cycle After Cycle I
1 Highest Score 80,00 87,00

2 Lowest Score 57,00 67,00

3 Average Score 66,51 78,86

4 Number of Students Completed 6 Student 24 Student

5 Percentage of Classical Learning Completeness 18,75% 75,00%

From the table above, it can be explained that student learning outcomes in pre-cycle activities with an average score of 78.86 are
categorized as “Good”. The completeness of learning outcomes in Cycle I of 32 students who completed only 24 Student and 8
students were categorized as incomplete. The complete data can be seen in Appendix 9. The completeness of student learning
outcomes can be seen in the following diagram;

Table 8. Diagram of Student Learning Outcomes Completion Cycle I

24 Student
25

20

15

10 8 Student

Tuntas Tidak Tuntas

3. Cycle 11

Cycle 1II activities were carried out on September 10, 2024. The application of the project-based learning model in cycle II was
carried out in the hope of changes or improvements according to the results of reflection on the actions when cycle I had taken place.
The activities carried out in cycle II are aimed at optimizing the implementation of the project-based learning process that has been
implemented previously. The following are the steps of the learning process in Cycle II;

a. Observation Stage of Cycle II Activities

This stage was carried out by researchers with the aim of observing the learning process in cycle 11
activities. The following are the results of observations in cycle II:

The score criteria are as follows:

1 = Less Good,

2 = Enough,
3 =Good,
4 = Very Good
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Table 9.0bservation Results on Cycle I Activities

Score
No | Components Observed 3 5
| The teacher conveys the learning objectives clearly when v
) starting the learning process
) The teacher explains what is needed in learning well and v
) correctly
The teacher conveys the material from the teaching module
3. . v
clearly and easily understood.
The teacher explains the project-based learning procedure
4. 4
(Syntax) clearly.
5 Learners are asked to form study groups according to the v
' instructions from the teacher.
6 The teacher asks the students to discuss to find ideas about the v
) product to be made with the guidance of the teacher.
Students are asked to design a project design in groups according
7. " . v
to the teacher's instructions.
3 Students explain the project design design in groups in front of v
' the class properly and correctly.
9 Students are asked to make work steps and project work v
' estimates in groups according to instructions.
Students work on projects that have been designed in groups
10. . v
accompanied by the teacher
11. | The teacher monitors the project process so that it can run well.
12 Students present the results of projects made in groups properly
" | and correctly.
The teacher asks the students to share any learning difficulties
13. . v
they have experienced.
The teacher helps students provide solutions related to
14. . . . v
difficulties in learning properly and correctly.
15 The teacher explains the results of the learning process clearly v
" | and easily understood by the students.
Total Actual Score 55
Total Ideal Score 60
Percentage 91,66%
Category Very Good

Based on the table above, the learning process of cycle II or after being given optimized action gets a percentage of 91.66% which
is included in the “Very Good” category referring to the percentage category benchmark (Jakni, 2017). This can be seen in all

components of learning activities that have gone very well.

b. Questionnaire of Competencies Achieved by Students in Cycle II Activities

At this stage the researcher wants to see the extent of the competence achieved by students after cycle II activities related to learning

outcomes. The following are the results of the competency questionnaire achieved by students in cycle II activities:

Table 10. Results of Competency Questionnaire Achieved by Students in Cycle II Activities

No | Category After Cycle I After Cycle 1T
1 Very good 18,75% 87,50%

2 Good 81,25% 12,50%

3 Fair 0,0% 0,0%

4 Deficient 0,0% 0,0%

5 Very poor 0,0% 0,0%
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Based on the table above, it shows that after cycle II activities, there was an increase in the percentage of students having competency
achievements classified as “Very Good” which initially was 18.75% to 87.50% of the total students. Meanwhile, the percentage of
students who had competency achievements in the “Good” category, which was initially 81.25%, became 12.50% of the total number
of students. From the results of students' competency achievements in cycle II activities, many students were classified in the “Very
Good” category. So that the learning process in the next cycle does not need to be continued anymore.

c. Student Learning Outcomes in Cycle II Activities

At this stage the researcher aims to measure student learning outcomes after cycle I activities. The following are student learning
outcomes from cycle II activities:

Table 11.Student Learning Outcomes in Cycle II Activities

No | Achievements After Cycle I After Cycle 1T

1 Highest Score 87,00 94,00

2 Lowest Score 67,00 79,50

3 Average Score 78,86 86,05

4 Number of Students Completed 24 Student 32 Student

5 Percentage of Classical Learning | 75,00% 10,00%
Completeness

From the table above, it can be explained that student learning outcomes in cycle I activities with an average score of 86.05 are
categorized as “Very Good”. The completeness of learning outcomes in Cycle II of 32 students who were complete as many as 32
Student and 0 students were categorized as incomplete. The complete data can be seen in Appendix 9. The completeness of student
learning outcomes can be seen in the following diagram;

Table 12. Diagram of Student Learning Outcomes Completeness Cycle 11

40 32 Student

30
20
10

0 Student

O S
Tuntas Tidak
Tuntas

4. Improved Student Learning Outcomes

After applying the project-based learning model, there was an increase in student learning outcomes. In the pre-cycle activities, the
average student score was 66.51 with 18.75% classical completeness. The average student score increased after cycle I activities
which amounted to 78.86 with 75% classical completeness, and at the end of cycle II, the average score increased to 86.05 with
100% classical completeness. Thus, students' learning outcomes in cycle II met the indicators set in this study, namely more than
75% of the total number of students in the class obtained scores above the minimum score, which is > 76.00. Based on the data
obtained from pre-cycle, cycle I, and cycle II student learning outcomes, there is an increase which can be seen in the table below:

Table 13: Improvement in student learning outcomes

No | Achievements Pre-Cycle After Cycle I | After Cycle II
1 Highest Score 80,00 87,00 94,00

2 Lowest Score 57,00 67,00 79,50

3 Average Score 66,51 78,86 86,05

4 Number of Students Completed 6 Student 24 Student 32 Student

5 Percentage of Classical Learning Completeness 18,75% 75,00% 10,00%
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From the table above, it can be concluded that there has been an increase in learning outcomes where precycle activities with an
average value of 66.51 completed students were 6 Student, while in cycle I with an average value of 78.86 completed students were
24 Student, and in cycle II with an average value of 86.05 completed students were 32 Student. A recapitulation of student learning
outcomes can be seen in the following table:

Table 14. Recapitulation of Student Learning Outcomes

Student Number Pre-Cycle After CycleI | After Cycle II
1 72,00 83,00 88,00
2 61,50 81,00 84,00
3 65,50 82,00 86,00
4 62,50 81,50 85,00
5 57,00 68,00 82,00
6 61,50 80,00 82,00
7 62,00 70,00 83,00
8 79,00 85,00 92,00
9 63,50 82,00 87,00
10 64,00 81,50 86,00
11 78,00 82,00 88,00
12 73,50 81,00 86,00
13 61,00 69,00 83,00
14 80,00 87,00 94,00
15 68,00 82,00 88,00
16 62,5 80,50 85,00
17 70,00 83,00 89,00
18 64,00 81,50 84,00
19 62,50 83,50 87,00
20 61,50 82,50 87,00
21 79,00 84,00 92,00
22 66,00 67,00 84,00
23 65,50 83,00 88,50
24 58,00 67,50 79,50
25 66,50 81,50 85,00
26 57,00 68,50 81,50
27 65,00 71,00 83,00
28 58,00 67,50 80,00
29 67,50 82,00 87,00
30 59,50 77,00 86,00
31 79,00 84,00 92,00
32 78,00 84,50 89,00
Highest Score 80,00 87,00 94,00
Lowest Score 57,00 67,00 79,50
Average Score 66,51 78,86 86,05
Total Completion 6 Student 24 Student 32 Student

Table 15: Diagram of Recapitulation of Student Learning Outcomes

100 86,05
78,86
80 6651
60
40 32student
24 student
20 6 student l I
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Based on the table and diagram above, it can be concluded that there is an increase in student learning outcomes when viewed from
the average score obtained between pre-cycle activities and cycle I by 12.35 points with a percentage of 12.35%. Meanwhile,
between cycle I and cycle 11, the increase in learning outcomes was 7.19 points with a percentage of 7.19%. This states that there is
an increase in student learning outcomes through the implementation of the Project Based Learning learning model in the subject
of Conventional Lathe Machining Techniques in class XI TM 4 at Yogyakarta State Vocational High School 3 in the 2024/2025
school year.

5. Hypothesis Testing

The requirement in this test is if the significance value (sig) <0.05 and the t-count> t-table value, then the hypothesis is accepted,
which means there is a difference in learning outcomes between the control class and the experimental class.

Table 16. Paired Sample t-Test Paired Samples Test

Paired Significance
Differences|(95% Confidence Two-
Std. Error [Interval of the] Sided p
Mean Difference

Std. One-

Mean [Deviation Lower Upper it df  [Sided p

Pair |Pre-Cycle Score|12.34375.74377 (1.01537  (14.41460 |10.27290 (12.157 31 |,001 ,001

1 (Before given|
action) - Cyclel
Score (After given|
PjBL action)

Pair |Cyclel score (after7.1875 [4.04959 | 71587 8.64753  |5.72747 ]10.040 31  |,001 ,001
2 given PjBL action) -
Cycle2 score (after
given optimized|
PjBL action)

Based on the table above, it can be seen that the sig value in this study is 0.001 <0.05, and in pair 1 testing between pre-cycle values
and cycle 1 values the t-count value is 12,157> 1.689 t-table.

in pair 2 testing between cycle 1 values and cycle 2 values the t-count value is 10,040> 1.689 t-table. Then HO is rejected and
Ha is accepted, this shows that there is an impact on learning outcomes between pre-cycle activities with cycle 1 and cycle 2 activities
after being treated with the implementation of the Project Based Learning learning model.

B. DISCUSSION

In the teaching and learning process, it is expected to create conditions that encourage students to be active in learning. The
interaction between teachers and students not only takes place continuously, but also aims to achieve certain results. Therefore,
teachers need to design learning models that are effective and appropriate to the context at hand, so that learning objectives can be
achieved optimally. One indicator of learning quality can be seen from student learning outcomes.The current curriculum
management system requires teaching and learning activities that empower the potential of students to achieve the expected
competencies. Therefore, researchers applied a project-based learning model to improve learning outcomes and student activeness
in learning Conventional Lathe Machining Techniques, especially for class XI TM 4 students of SMK Negeri 3 Yogyakarta in the
2024/2025 academic year. This research is designed with a class action research model, which aims to improve the learning process.

Project-based learning model is one of the simple approaches. This method utilizes projects or activities as learning media.
In this process, students conduct exploration, assessment, interpretation, synthesis, and processing of information to produce various
forms of learning outcomes. Project-based learning uses problems as the first step to integrate new knowledge based on real
experiences. In implementing the project-based learning model, students are divided into groups of 5-6 Student. These groups are
not formed based on grades, so there are students with diverse abilities - good, medium and weak. This allows each student to feel
comfortable with each other, as well as communicate and work together. Through this approach, students are expected to improve
their ability to think critically, creatively, and develop a high social sense.

From the data on the results of observations of the learning process, it can be seen that in the pre-cycle activities, the
percentage of observations of the learning process before being given action is only 48.33%, still in the “Fair” category so it needs
to be improved. Whereas in cycle I there was an increase in the observation of the learning process with a percentage of 75% which
was in the “Good” category but still had to be optimized. Furthermore, in the learning process of cycle II there was an increase with
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a percentage of 91.66% which was in the “Very Good” category. In pre-cycle activities, student learning outcomes before the
application of projectbased learning, the average value obtained by students was 66.51 with a classical completeness of only 18.75%
(6 students). After applying the project-based learning model, there was an increase in student learning outcomes. The average
student score at the end of the cycle I test was 78.86 with 75% classical completeness, while at the end of cycle II, the average score
increased to 86.05 with classical completeness reaching 100%. Based on the results of the data, it can be concluded that project-
based learning method can improve student learning outcomes.

Students' learning behavior and response to learning also showed significant improvement. Students who were initially less
enthusiastic did not actively communicate, felt afraid to ask or answer questions, and were passive in finding learning resources are
now more enthusiastic and actively involved in the learning process. This shows that in addition to improving learning outcomes,
the implemented learning also succeeded in improving the quality of the learning process. The results of this study prove that the
proposed hypothesis can be accepted, namely “the application of project-based learning methods can improve student learning
outcomes in learning Conventional Lathe Machining Techniques in class XI TM 4 SMK Negeri 3 Yogyakarta”.

In cycle I, student learning outcomes did not meet the predetermined indicators, so it was necessary to continue to cycle II
to achieve these targets. In cycle II, no significant obstacles were encountered. The increase in learning outcomes in cycle II was
due to students' adaptation to the learning model applied by the teacher. Students' courage is increasing, which has an impact on
increasing their activeness. This can be seen from the number of students who took advantage of the opportunity to answer questions
and express opinions about the material provided by the teacher in cycle II. In cycle 11, the teacher had fully conveyed the learning
objectives, which motivated students to learn. The teacher's explanation of the steps and the motivation given were very interesting,
so students were more enthusiastic in following the learning process. In project-based learning, the teacher's role is more as a
facilitator, who provides the necessary direction to students. Student involvement is highly emphasized in this approach. With this
increased involvement, it is expected to foster high learning motivation, and ultimately have a positive impact on learning outcomes.

The application of project-based learning methods in learning Conventional Lathe Machining Techniques in class XI TM
4 SMK Negeri 3 Yogyakarta has great potential to improve student learning outcomes. With practical experience gained through
projects, students not only master technical skills, but also develop cooperation and problem-solving skills that are needed in the
industrial world. Hopefully, this learning model can continue to be applied and refined so that the learning process in SMK can be
more effective and relevant to industry needs. From the explanation and data above, it can be concluded that the application of
project-based learning trains students to work independently and appreciate the work of others, as well as increase their activeness
in the learning process. This explanation shows that the use of a project-based learning model in learning Lathe Machining
Engineering in class XI TM 4 SMK Negeri 3 Yogyakarta in the 2024/2025 academic year has succeeded improving learning
outcomes with an increase at least 75% students obtaining a score > 76.00.

CONCLUSION

Based on the results of the research and discussion above, the following conclusions can be drawn:

1. In pre-cycle activities (Before being given action), the percentage of observations of the quality of the learning process pre-cycle
or before being given action is only 48.33% still in the “Enough” category so it needs to be improved. Student learning outcomes
before the application of project-based learning the average value obtained by students is 66.51. Meanwhile, the number of
students who reached the minimum score was only 18.75% (6 students).

2.1In cycle I (after being given action), there was an increase in the observation of the quality of the learning
process with a percentage of 75% which was in the “Good” category but still had to be optimized. Student learning outcomes
after project-based learning have increased from the previous average of 66.51 to 78.86. The number of students who reached the
minimum score also increased from 18.75% (6 students) to 75% (24 students).

3.In cycle II (after being given optimized action), there was an increase in the quality of the learning process in cycle Il getting a
percentage of 91.66% which was in the “Very Good” category. Student learning outcomes in cycle II also increased from the
average in the previous learning 78.86 to 86.05. The number of students who reached the minimum score also increased from
75% (24 students) to 100% (32 students).
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