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Abstract
Secondary School Vocational (SMK) is a school that is expected to produce graduates
who have the skills, skills, competence and can compete in the world of industry /
business world. This can only be achieved if SMK has sufﬁcient practice equipment.
From several studies that have been done about the feasibility of equipment practice in
SMK found the fact that most of the SMK does not have sufﬁcient practice equipment.
Limited funding and land become the cause of the inability of SMK in providing it. In
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1. Introduction
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petence of KKNI, SMK graduate should not only have theoretical ability but also must
have the ability in the ﬁeld of practice. Prosser [2] states ”Vocational education will be
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where he / she will work”.
In vocational practice implementation is done in two forms, namely: (1) laboratory in
labor and; (2) practice in industrial environment / work world. To implement the practice
in schools requires adequate practice equipment, in fact many SMK do not have sufﬁcient practice equipment, this is due to limited funds whereas [2] states that ”Vocational
education requires a certain fee and if not met then the vocational education should
not be forced to operate ”. In order for the Vocational School to have sufﬁcient practice

How to cite this article: Irwan Yusti, Ganefri, Ridwan, Nofriadiman, and Yahﬁzham, (2019), “Design of Digital Engineering Practicum Simulator for
Vocational High School” in The First International Conference on Education, Science and Training: Empowering Educational Human Resources for
Global Competitiveness, KnE Social Sciences, pages 105–114. DOI 10.18502/kss.v3i15.4358

Page 105

ICEST 2018

equipment, it is necessary to develop practical tools at affordable prices and practice
can be done anywhere without the need for a special room.
One of the efforts that can be done is to make practice equipment using software
in the form of simulation program. The simulation program has been developed by
software developers such as Matlab, Proteus and others. Only the software can not
follow the steps in the implementation of practicum in school.
The aim of this research is to develop a simulator software that can simulate digital
technique material, digital technique material at SMK consists of: (1) digital gate; (2) ﬂipﬂop; (3) register; (4) encoder-decoder; (5) counter, and equipped with steps of implementation practicum starting from pretest, trial, posttest and making report. With this
simulator, SMK with limited equipment practical can have equipment practicum sufﬁcient
to increase their graduate competence.

2. Basic Theory
Simulations in education have been used more than 30 years ago to adopt the principles of cybernetics that is to analogy human with electromechanical in terms of selfregulating feedback. According to [3] human behavior according to cybernetic psychology, involves clear motion patterns including closed behavior and open behavior. In certain situations, individuals modify their behavior according to the feedback they receive
from the environment in other words receiving feedback is a human mechanism for
receiving and sending information.
Basically a simulation is an activity or work done in a planned way to present the
actual event or work. By simulating the students can improve their understanding of a
job, improving understanding can only occur when the
simulation can be used to train students’ skills from a simple job to complex work.
Training can be given gradually in accordance with the level of ability and understanding of students to the work. In practical learning, simulation using media simulator as
learning tool. Simulator is software designed to simulate aactivity practicum, according
to [3] ”A simulator is a training device that closely represents reality but in which the
complexity of events can be controlled”. The use of simulators in education has many
advantages, among others: (1) enables students to learn according to their ability and
speed in understanding the knowledge and information presented; (2) students can control their learning activities, (3) students can determine the learning speed and choose
the sequence of activities according to need, (4) can repeat the process to help students
who have slow learning speed. [4]
DOI 10.18502/kss.v3i15.4358
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Outcomes to be achieved in vocational education are competent students, in the
ﬁeld of competency education is a minimum ability qualiﬁcation of students in terms
of knowledge, skills and attitudes, students who have competence will be able to
do the tasks assigned to him in accordance with the competence owned. Student
competence is assessed from the student’s ability to master the cognitive, affective,
and psychomotor domains. Cognitive, affective and psychomotor domains are the
classiﬁcation of individual behaviors according to [5], in which learning outcomes
are behavioral changes that are divided into three aspects. Cognitive domain is a
domain that deals with aspects of intellectual or thinking / reasoning. According to
[5],cognitive domains include ”(1) knowledge, comprehension, application, analyze,
synthesis, and evaluation. Affective domain is the domain associated with emotional
aspects such as feelings, interests, attitudes, adherence to the moral and so forth.
Affective domain include (1) receiving/attending, responding, valuing, organization, and
characterization.Psychomotor domains are domains related to skill aspects involving
the function of the nervous system and muscles (neuronmuscular system) and psychic
functions. This domain includes (1) readiness (set), imitation, habitual, adaptation, and
origination.

3. Research Methods
Research method used is research development where the purpose of development
research is to produce an effective product that can be used in school, not to test the
theory. In this study, researchers used the PLomp development model that describes
the R & D steps in ﬁve steps: (1) the initial investigative phase; (2) the design phase;
(3) phase of realization / construction; (4) test phase, evaluation and (5) implementation
phase. Development steps [6] as shown in 1
In accordance with the use of research model that is R & D research, this research
produces the product in the form of manual practical, worksheet practice of digital engineering and digital simulator practicum which has been validated by experts.
Research data is data that will be used to test the practicality and effectiveness of the
product research, data retrieval research done as table 1
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Figure 1: R & D Plomp Scheme.

Table 1: Data Collection Techniques.
Research Variables

Category

Techniques Taken

Competence

Affective

Questionnaire

Cognitive

Testing

Psychomotor

Performance

4. Design
Simulator to be made in this study is simulator that can simulate all the material of digital
technique, therefore simulator is divided into several modules where each module can
simulate one material of digital technique. The module modules are:

4.1. Basic gate module
The basic gate module is a module that can simulate the characteristics of the basic
gates and combined gates. The design of the module as shown in 2
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Figure 2: Design of the Basic Gate.

4.2. Module ﬂip-ﬂop
Module The ﬂip-ﬂop module is a module that can simulate the characteristics of the
ﬂip-ﬂop. Flip-ﬂop module design as shown in Figure 3

Figure 3: Module Design Flip-Flop.

4.3. Register module
In the register module, students can view and test the characteristics of the register. The
design of the register module as shown in 4

4.4. Module decoder
The decoder module is used to study the decoder characteristics and test the decoder
circuit. The design of the decoder module as shown in 5
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Figure 4: Module Design Register,

Figure 5: The Module Decoder.

4.5. Form pretest
form is used to test the students’ initial ability before doing the practicum, the student
must answer at least 3 questions from the ﬁve questions presented, if the student can
not answer 3 questions then the students are required to follow the remedial provided by
DOI 10.18502/kss.v3i15.4358
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the simulator, after which the student must re-follow the process from the beginning.form
design such as Figure 6

Figure 6: Pretest Form Design.

5. Results
Result of this research is a simulator software that can be used for practicum basics
of digital technique, manual practical and worksheet practice of digital engineering.
Procedures for the use simulators practicator of digital engineering such as Figure 7
Figure 7 can be explained as follows:
1. Before students do practicum, students must ﬁll in an identity consisting of name,
NIS, class, school name. This identity will be used as student identity in the report
practice
2. Furthermore students must follow the pretest provided by the system. The system
will display 5 questions randomly from the number of questions available in the
database of questions and the student must be able to correctly answer at least
3 questions. If students can not answer correctly 3 questions then students are
required to follow remedial program provided by the system.
3. Implementation of the practicum is done in accordance with the worksheet that
has been provided
DOI 10.18502/kss.v3i15.4358
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Students fill in
indentity data

Siswa mengisi
data identitas
Menjawab soal
pretest

Answering
Questions pretest

Remedial
Program

True
>= 3

Implementation
of Practicum
Answering
Questions posttest
Make a Report

Program
remedial

Benar>= 3
Menjawab
soal
Membuat
Pelaksanaan
posttest
laporan
pratikum

Figure 7: Procedures for the implementation of a practicum with a simulator.

4. After the practicum is implemented, the student must follow the posttest provided
by the system, posttest consists of 5 questions randomly displayed from the number of questions available in the database about

5. System will display the report format that must be completed by the students, the
pretest and posttest values obtained by the students are available on the report
format.
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Figure 8: Example of the report format.

6. Conclusion
The simulator practicum digital engineering that the researcher develops is still in the
form of the design, although this application has been tested in a group of vocational
high school students. The aim of the experiment is to see students’ responses to simulators practicum the digital engineering that the researcher develops. From the results of
the test can be seen that the students give a good response to the results of this study
and some advice given by teachers to repair
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