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Abstract. Vocational High School is a part of high vocational education aimed
to prepare the graduates to get into the world of work. The learning process in
Vocational High School is designed in order that their graduates have attitude,
knowledge, and skill for certain kind of job. One of the competencies that have
to be learned and mastered by them is milling machine technique. The objective
of the research is to find out whether or not by using module material with
Project Based Learning can improve Vocational High School students
competency. The method of writing this article is by using relevant literature
research journal and books review. The main problem of the research is the
learning process happened in the classroom is still in conventional way and it has
not used various learning media yet, so that the students do not understand the
learning material and it affects to their low vocational competency. Through
module with Project Based Learning media, it will be easier for students in
understanding the concept deeply, improving their critical thinking skill and
problem solving skill so that it can improve the Vocational High School students
competency.
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1. INTRODUCTION

Occupational education is an education aimed to prepare students to be ready in facing the
world of work. Based on [1] National Education System verse 15 stated that vocational
education is a high education to prepare students especially to work in certain field. It is
simply defined by [2] that vocational education as a part of individual total experience where
he/she studies to make themselves to be successful in a certain work field. Meanwhile,
according to [3] vocational education is a part of education system that prepare someone in
order to be able to work in a group of work or a certain work field rather than the other work
fields.
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The learning process in the latest curriculum is no longer use teacher-centered approach
(teacher center), but it uses student-centered approach (student center). Thus, the students are
insisted to be active and creative improve their competency, in this learning process teachers
role is only as a facilitator. A teacher does not become a knowledge resource for students
anymore, but he/she will be the learning guide for the students in the learning process. In this
kind of learning process is usually called active learning, where the students are active to
improve their competency.

One of the learning method that force students ability to improve their competency in
knowledge, skill, and attitude is by using project based learning approach, an approach that
can create a work based on project. Project Based Learning is not a new thing, it had been
popular in 20th century (especially is struggled by John Dewey) and started to be popular in
1970ies [4]. Project Based Learning will force students to be active in learning, the students
will take part, ask questions, make a decision, analysis, think critically, construct and present
their learning result as an independent thinking individual [5].

By using Project Based Learning method in learning process, it can improve students
learning achievement in which it is called as a competency for occupational high school
students. Based on [6], [7] and [8], there are an effect that the students or first year science
undergraduates who are being taught by using Project Based learning are more successful,
more improve and have higher behavior achievement than those who without used Project
Based Learning method.

2. METHOD

The method being used in milling machine technique module for enhancing occupational
high school students competency is called as Project Based Learning. Project Based Learning
(PjBL) is a learning model involving students participation in a project activity that creates a
product. Student participation in this activity is started from planning, making a product
design, doing an action/ project, and reporting the result of activity in the form of their product
and activity report. PjBL emphasizes on the long-term learning process, where students are
directly involved with various issues and daily life problems, learning how to understand and
solve the real problem, having inter discipline behavior, and involving students as an actor
started from planning, executing, and reporting the result of their activity (student centered).

3. RESULT AND DISCUSSION

3.1. Module

Module is one of learning media (instructional media). Learning media is all materials and
tools that can cause stimulus and they are needed to support a learning process for students
and given learning assignment [9]. [10] defined module as one of learning material which is as
an independent instruction designed to be used by single learner or a small group of students
without teacher’s presence. [11] stated that module is a package contained of one unit concept
from learning material.

A certain training field consists of some training units including some learning modules.
Learning module can be developed by combining some learning activities. Learning activity is
the smallest unit from learning process [12].

Therefore, based on some definitions above, it can be concluded that learning module is a
learning material designed for experience training or a practice which is arranged specifically
for some learning activities aimed to be used by an individual or group completed by manual
guidance by some teachers.



3.2. Milling Machine Technique

Milling machine is included in conventional tool machine category. The operational of
milling machine to make a high-quality product must be conducted by operators who have
skill in operating milling machine and have knowledge about milling machinery. An operator
of milling machine has to be skilled in maintaining the machine by controlling the handle for
work piece movement and applying milling machinery parameter well.

Just like another machinery process in general, milling machinery is also completed by
basic element machinery process. Basic element machinery process should be mastered by
each operator in order to produce good product. The significant part of basic element
machinery process, such as; (1) cutting speed, (2) feed, (3) depth of cut, and (4) cutting time.

3.3. Project Based Learning (PjBL)

According to [13] Project Based Learning (PjBL) have to be seen as a teaching learning
philosophy not as an education strategy. PjBL is a frame work about how education will be
carried you in the future. Meanwhile, [14] explained that PjBL s greater than Problem Based
Learning and consists of some problems that students will solve them. PjBL can give
contextualization, authentic experience which is needed by students to learn and build a
concept of knowledge frame, technology, technique, and mathematics deeply and supported
by language art, social science, and art.

[4] stated that Project Based Learning refers to students activity to design, plan, and do a
project that produce an output which can be shown to public such as, product, publication, or
presentation. It is related to inquiry based learning and problem based learning. The
characteristic of project based learning is the output in the form of product that can be shown
to public.

According to [15] Project Based Learning which is supported by contemporary
technology is a certain strategy to change the traditional classroom. When the students learn
by involving themselves into real projects, every aspect of their experience will be touched.
The change can be conducted by the transition of teachers role. Teacher is no longer a content
expert that shares information to students. The attitude of students will change too. Instead of
following their teachers instruction, the students tend to find the answer of their questions by
creating their own interpretation. Furthermore, the borders of the class will also change. the
teacher designs a project as a frame for learning and the students can finish their project by
using technology to access and analysis the information all over the world. The connection
between students and expert will happen in real time.

From the definition above, it can be concluded that Project Based Learning is a learning
approach with a philosophy in which students take part in learning knowledge and skill to
understand the deeper knowledge through complex inquiry process and do an authentic project
or publication that can be shown to public.

3.4. Milling Machine Technique Module With Project Based Learning to Improve
Vocational High School Students Competency
To master milling competency, it is necessary to have knowledge ability about machinery
and skill in operating milling machine. Knowledge ability machinery covers various things



related to milling process, started from knowledge about machine until milling machinery
parameter. Meanwhile, knowledge ability is about ability in operating milling machine to do a
certain job.

One of active learning model is Project Based Learning. Project Based Learning model
give some advantages that will improve students understanding, such as (1) students have an
opportunity to become “expert” by conducting their research, (2) projects can accustom
students to conduct a deeper inquiry.

Project Based Learning (PjBL) is observed as a learning philosophy that gives freedom for
teachers to apply it. However, some experts give practical steps that can be used as a
parameter for those who will apply it. Some of expert’s opinion will be elaborated as follow.

According to [16] there are nine steps in implementing PjBL. In its implementation,
teacher is a class manager that can modify the steps based on the kind of task and students
characteristic. Those nine steps are as follow: (1) deciding stage with some examples in real
life, (2) designing the project, (3) collecting important information, (4) deciding evaluation
criteria, (5) collecting materials, (6) arranging the project, (7) preparing for project
presentation, (8) presenting the project, and (9) reflecting and evaluating process.

Meanwhile, according to [17], there are five steps of Project Based Learning, they are: (1)
getting an idea, (2) designing the project, (3) balancing the project, (4) doing the project, and
(5) showing the project result.

Based on the elaboration above, the steps of project based learning consist of six stages.
First, deciding basic questions to stimulate students curiosity. Second, arranging plans
collaboratively between teachers and students. Third, arranging schedule. Fourth, teachers
monitor the learning implementation. Fifth, teachers examine the result. Sixth, evaluating
experience by teachers and students.

4. CONCLUSION

Based on literature study above, it can be concluded that it is necessary to create an
innovation in education through development of teaching materials. One of teaching materials
that can provide learning activity and involve the students active contribution is namely
module teaching materials with Project Based Learning method. Module with Project Based
Learning method enables students to learn actively and independently is presented clearly,
containing learning process steps which has been designed in meaningful and attractive way,
and it also stimulate students in thinking critically. During the learning process using this
module, it can create a different learning atmosphere; it is not as usual as learning process that
took place at school which is monotonous and boring. A learning atmosphere that uses PjBL
method is more interesting, joyous, fun, and useful for the students. Learning by using module
with PjBL method can also help students in developing their skills in real life, such as; having
well cooperation skill with others, making right decisions and initiatives, and being able to
solve complex problems. As the result of learning process, they will feel so excited when they
succeed in solving project assignment given by their teacher. In the same time, the students
feel proud when they can create something then they perform and present it to the public. It
will make them feel worthwhile, skillful, and their confidence is also increased too. Thus, by
using teaching materials in the form of module with Project Based Learning, it will be easy to
improve the students understanding, material mastery, and competency in the learning
process. Therefore, it can also enhance occupational competency in Vocational High School
students maximally.
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