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ARTICLE HISTORY ABSTRACT

This research aims development of the 4E FTE simulator trainer and peripheral equipment which is integrated
with the problem based learning model from validated 4D Models trainer simulators: (1) pedagogical aspects; (2)
conceptual aspects and; (3) conceptual aspects. Developed trainer simulator is able to improve cognitive,
affective and psychomotor domains of learning outcomes. Questionnaire and student achievement test were
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KEYWORDS used as research instruments. Data analysis was performed to determine the level of validity, practicality and

o ) student learning outcomes which include learning outcomes in the cognitive, affective and psychomotor domains.
Trainer Simulator Engine 4E-FTE; This research found some evidence (1) There was no significant difference in cognitive domain learning
Engine Management System; outcomes using the 4E FTE engine simulator trainer which was compared to learing outcomes using the engine
Problem Based Learning; stand with a mean value of 82.36 and for the engine stand class with a cognitive mean value of 80.55; (2) Based
Learning tool Effectivity; on affective domain learning outcomes for students who use the 4E FTE engine simulator trainer perspective,

there were significant differences compared to students who learn using the engine stand, with an affective
domain mean value of 85.64, mean engine stand of affective value 84.62, and; (3) There was no significant
difference between the Problem Based Learning (PBL) model using the 4E FTE engine trainer simulator with the
engine stand on psychomotor student learning outcomes. The mean value of the psychomotor domain was 79.39
while the mean value of the psychomotor was 78.64.

This is an open access article under the CC-BY-SA license.

@00

1. INTRODUCTION

The purpose of Vocational Education is to increase
intelligence, knowledge, personality, noble character, and
skills to live independently and to follow further education
in accordance with their vocational training (Yasak &
Alias, 2015). Vocational High School (VHS) at basic
vehicle engineering Expertise Program aims to; (1)
Improving students' faith and devotion; (2) Educating
students to become responsible citizens; (3) Educating
students to be able to apply healthy living, have insight
into knowledge and art; (4) Educating students with
expertise and skills in the Basic vehicle
engineeringexpertise program, so that they can work
either independently or fill jobs in the business world as
mid-level workers; (5) Educating students to be able to
choose a career, compete and develop professional
attitudes in the Basic vehicle engineeringexpertise
program; and (6) Equipping students with knowledge and
skills as provisions for those interested in continuing to
higher education (Ahmad, 2015).

According to Azhar (2010) it was concluded that
learning outcomes achieved 90% of what was said and
done. This shows if the teacher asks students to do
something and report it, then they will remember and
master as much as 90%. Many industries have
complained that Vocational High School graduates are not
ready to use as evidenced by the large number of our
students who were not accepted at the time of registration
at an official workshop in collaboration with Vocational
high school at Surabaya. Following are the data of
students who were accepted in the superior class
programthat from year to year the number decreased as
well as due to the need factor also because of the student's
ability factor.

Judging from the value of student in Basic vehicle
engineering XII, new sutdent can meet the minimum
completeness criteria value, must make improvements up
to twice. This is because in the teaching and learning
process the unavailability of media trainer simulators
that can help bridge the learning process of electrical
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vehicle repair subjects with Basic competencies
Maintaining engine management systems. For this reason,
the research developed the creation of a 4E FTE engine
trainer media trainer to improve learning outcomes in
subjects maintaining the engine management system.
Starting from the description above, one of the efforts
that will be taken to improve the quality or learning
outcomes of the subject of the engine management system
is by developing a trainer engine 4E FTE simulator and
applying a learning model based on problems. This
research is relatively new in terms of the application of
learning media that gives students the opportunity to try,
test, in the EMS
four-wheeled vehicles. namely the application of media

and analyze errors system in
trainers in learning, so it is worth continuing. Whether or
not a new study can be seen and compared with the
results of previous studies.

Jamaluddin (2014) conducted a the

development of audio learning media in relation to

study on

improving listening skills in english subjects at the high
school students, with the conclusion that learning using
audio media can improve listening skills in English
subjects. Yew and Goh (2016) in his research on the
effectiveness of model-based learning aids assisted by
teaching aids and problem cards on the ability to solve
quadrilateral material in State Junior High School 1
Pringsurat Semarang, concluded that the problem based
learning (PBL) model assisted with props and problem
cards can improve students' ability to solve problem, so it
can be said to be very effective. Sean (2015) in the title of
his research concluded that learning the introduction of
simple geometric shapes with a demonstration of concrete
objects
achievement of simple geometric shapes in the School.
Zahid et al (2016) in the title of his research concluded
that the problem based learning model can increase

can 1improve students' understanding and

student learning activities from the cycle of cycles,
learning outcomes increase after the application of the
problem based learning model. Mubarok (2016) in a study
on the Development of Macromedia Flash 8 Learning
Media on Conventional Fuel System Competencies to
Improve Student Learning Outcomes, concluded that the
learning media of conventional fuel systems can be used
to improve student learning outcomes at Vocational High
School (VHS) Cipta Karya Prembun.

2. LITERATURE REVIEW
21 Learning Media

Everything that can be used to channel messages from the
sender to the recipient so that it can stimulate the
thoughts, feelings, concerns and interests of students in
such a way that the learning process occurs as expressed
by Setyawan, F., & Suprianto, B. (2014) so that with the
media will be achieved the purpose of learning. This is
very helpful in learning with PBM models. Where
problems are presented through learning media will help
students to think at a high level with the help of teacher

or friend guidance.
2.2 Trainer simulator Engine 4E-FTE

Trainer is part of the learning media, where the learning
media itself is all the objects that mediate the learning
process, both tangible software and hardware. Bhise and
Amte (2015) states that the trainer is an application
simulation process of building a model of a real system or
a proposed system, conducting experiments with the
model to
performance, or to build a new system in accordance with
the desired performance. According to Samanol et al (2014)
states that the trainer is a set of equipment in the

explain system behavior, study system

laboratory that is used as an educational medium which is
a combination of work models and mock-ups. The mock-up
model is a simplification of the arrangement of the main
parts of a more complicated process or system (Helander
2006).

2.3 Problem Based Learning

Learning is a process of interaction of students with
and a
environment. It should be underlined that in learning

educators learning resources in learning
there are interactions between students and learning
resources. Learning resources in this study are learning
media and their modules Aryulina, D. & Riyanto, R.
(2016) . The media along with this tutorial module will be
the focus of their research. With the learning media and
modules, the learning process is easier. According to
Gagne (1985) in Personal learning can be interpreted as
"a set of events embedded in purposeful activities that
facilitate learning." Learning is a series of activities that
are intentionally carried out with a view to facilitate the
learning process.

Major and Mulvihill (2017) states that Problem based
learning is learning that results from the process of
working toward the understanding or resolution of a
problem. Problem based learning is learning that results
from work processes leading to understanding or solving a
problem. Furthermore, according to Neo, Ehyn, and
Megan (2002) problem-based learning will greatly
motivate students both individually and in groups to solve
problems as a form of their understanding.

Problem based learning (PBL) has characteristics such
as learning begins with giving problems, usually problems
have a context with the real world, learners / students in
groups actively formulate problems and identify gaps in
their knowledge, learn and find their own material related
to the problem and report solutions to problems Saleh et
al (2018).

2.4 Learning Outcomes

In every teaching and learning activities carried out must
goal that
Instructional goals are learning goals that can be clearly

have an instructional 1s instructional.

and operationally known by a teacher and student. The
purpose of teaching and learning activities themselves is a
change in behavior in a syudent (Kumpas & Veispak,
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2018) . Changes in student behavior both in terms of
knowledge, attitudes and skills in students majoring in
basic vehicle engineeringwhich in the basic competence of
the EMS. This change in behavior is the expected learning
outcome in the learning process. According to Hamalik
(2013) that learning outcomes will be seen in every change
in aspects of knowledge, understanding, habits, skills,
appreciation, emotional, social relations, physical, ethical
or manners, and attitudes. If someone has done the act of
learning it will be seen a change in one or several aspects
of the behavior.

Learning outcomes are the most important part in
learning. Sudjana, Nana & Ibrahim (2012) defines
student learning outcomes in essence is a change in
behavior as a result of learning in a broader sense
covering the cognitive, affective, and psychomotor fields.
According to Suprijono (2013) that learning outcomes are
changes in behavior as a whole not just one aspect of
humanity's potential. According to Jihad and Haris (2012)
that learning outcomes are attainments of behavioral
change that tend to settle from the cognitive, affective,
and psychomotor domains of the learning process carried
out within a certain time. Based on the understanding of
learning outcomes above, it can be concluded that
learning outcomes are the results obtained by students
after the students carry out learning and learning
activities as well as evidence of success that has been
achieved by someone that includes the cognitive, affective
and psychomotor domains,
symbols, letters and sentence.

which are expressed in

2.5 Student Response

Roudhonah (2019) said the response is a reaction,
meaning acceptance or rejection, as well as an indifferent
attitude to what is conveyed by the communicator in his
message. Responses can be divided into opinions (opinions)
and attitudes, where opinions or opinions are open
answers (overt response) to an issue expressed in words
spoken or written. While attitude is a closed reaction
(convert response) that is emotional and personal, is a
tendency to give a very positive or negative reaction to
people, objects, or certain situations (Grez, Valcke, &
Berings, 2010).

Researchers concluded that the response is a reaction/
response/opinion arising from the stimulation contained
in the surrounding environment. So that student
responses are reactions or responses shown by students in
the learning process environment to the 4E FTE engine
simulator trainer. One way to find out someone's response
to something is to use a questionnaire, because the
questionnaire contains questions that must be answered
by respondents to find out facts or opinions.

3. METHODS

This research is a development research (development
research), because it develops a engine 4E FTE simulator
trainer along with a tutorial module, LIP (Learning

Implementation Plan), Student Worksheet (SW) and
Assessment Sheet (AS). The purpose of the research
method is to produce a product and test the practicality of
the product (Sugiyono, 2013).

The definition phase (define) includes five phases: (a)
initial-end analysis (front-end analysis); (b) learner
analysis; (c) task analysis; (d) concept analysis; and (e)
specific instructional objectives (specifying instructional
objectives). The design phase includes four phases: (a)
constructing a constructing criterion- test; (b) media
selection, (c) format selection; and (d) initial design. The
development phase includes two phases: (a) expert
appraisal; and (b) referenced developmental testing. The
dissemination phase includes three phases: (a) validating
testing; (b) packaging; and (c) diffusion and adoption.

The trial design wused in this study was
Pretest-Posttest Control Group Design (Sugiyono, 2013),
in which the Experiment (O1) and Control (O3) groups
received initial tests (pre-tests.) Then both groups were
treated learning with the 4E FTE engine simulator
trainer in Class XII of Basic vehicle engineeringl namely
(X1) for the experimental group and for Class XII of Basic
vehicle engineering3 were treated with the learning
engine stand (X2) for the control group. Furthermore,
after the treatment a post-test was held, for both groups
02 (experimental class) and O4 (control class).

In this research design, taking subjects was not done
randomly. This design was chosen because during the
experiment it was not possible to change the existing class
pre test used to equalize the initial knowledge of the two
groups while the post test was used to measure student
learning outcomes after being treated. In the control class
the implementation of learning uses only the engine stand.
Then the pre-test and post-test, the implementation of
learning guided by the LIP. The trial was conducted on
students of class XII Basic vehicle engineering3 on
maintaining the EMS system material. Data obtained
from the control class is used to analyze and revise the
learning process that will be implemented in class XII of
Light Vehicle Engineering

Implementation of learning in the experimental class
using the 4E FTE engine trainer media simulator. Then
do the pre-test and post-test. Learning is guided by the
RPP which aims to find out the improvement in student
learning outcomes after using a trainer on basic
competencies maintaining the EMS system. The trial was
conducted on students of class XII Basic vehicle
engineeringl. Data obtained from the experimental class
is used to analyze and revise the learning process that will
be implemented in class XII Light Vehicle Engineering.

4. RESULTS AND DISCUSSIONS

4.1 Description and Analysis of the Trainer Simulator
Devices

Based on the results of the validation data analysis and
trainer simulator testing, it is known that the 4E FTE
engine simulator trainer can work well. This is very
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clearly seen from the results of the validation of experts
with an average value of 86%, thus the 4E FTE engine
simulator trainer is included in the category of very
feasible to use. While the results of the practical
validation of the trainer simulator with an average value
of 86%, the trainer simulator is included in the very
feasible category and can be used.

The results of the validation of the device in general
provide criteria with 87% syllabus instruments, 85% RPP
instruments, 89% LKS instruments, and 87% tutorial
module instruments, so that learning tools are suitable for
use in data collection through the learning process. The
results of observations of the implementation of learning
were analyzed using quantitative descriptive analysis
obtained an average value of 87.59%, the implementation
of learning can be concluded that learning is carried out to
completion and systematically in accordance with the
RPP. As for student responses, the average value was 85%,
so students gave very positive responses to the 4E FTE
media trainer simulator on learning EMS material.

Based on the trainer simulator test results that of the
15 items EMS components on a vehicle can work normally
as expected starting from the battery voltage, Electric
Control Unit (ECU), Igniter, Trottle Position Sensor (TPS),
In Take Air Temperature (IAT), Water Temperature
Sensor (WTS), Mass Air Pressure (MAP), Distributors,
Circuit Opening Relays, Ground, Oxygen Sensors (02),
Ignition Switch ST, Injectors 1 & 3, and Injectors 2 & 4.
Thus technically a 4E FTE engine simulator trainer can
work well and normal.

4.2 Cognitive Learning Outcomes

The results showed a summary of statistical results from
the experimental class and the control class for the post
test scores of the experimental class obtained an average
value of 82.36, while for the value of the Control class
obtained an average value of learning outcomes of 80.55.
The number of respondents was 36 students. For Std. The
posttest test deviation of the experimental class was 8,903,
while the control class was 7,817 and the Std Error Mean
for the pretest for the experimental class was 1,483 and
the control class was 1,302, the score of the experimental
class was higher than the control class. Based on the
results of the T Test, the value of t = 0.914 is obtained and
the value of Sig. (2-tailed) for the experimental and
control class of 0.364> 0.05, because the value of sig.
(2-tailed) of 0.364 is greater than 0.05, it can be concluded
that there is no difference in cognitive domain learning
outcomes, meaning that between the experimental class
and the have the
competence.

control class same knowledge

Learning outcomes of the cognitive domain of the
experimental class have higher average values due to:
First, there

characteristics with students.

is a relationship between learning
In learning with the
learning model based on the problem that is the center of
learning is students, students are required to find existing

problems and then identify problems. Secondly, there is a

match between the E FTE engine simulator media trainer
in the experimental class with the characteristics of the
learning material. With this media, experimental class
students in learning to find problems by observing,
collecting data, and group discussions. They become quite
active in asking questions, discussing the characteristics
of components as a source of problems based on Student
worksheet with a group of friends and answering
questions about the training that is in Student worksheet.
Third, experimental class students are taught to explain
an existing concept or problem, and can find new concepts
according to existing data and establish concepts with
existing theories.

4.3 Affective Domain Learning Outcomes

The results showed the mean affective domain of the
experimental class was 85.64 higher than the mean of the
affective domain of the control class obtained with a value
of 84.62, so in this study it was concluded that there was
an influence on the use of the 4E FTE engine simulator
trainer applied to improve the realm of learning outcomes
Affective learners significantly. Likewise, the results of
the t test show that the Sig. (2-tailed) of 0.019 <0.05,
because of the sig. (2-tailed) of 0.019 is smaller than 0.05,
it can be concluded that there are differences in affective
domain learning outcomes, meaning that between the
experimental class and the control class have significant
differences.

4.4 Psychomotor Learning Outcomes

Psychomotor domain of learning outcomes t value = 0.873
and Sig. (2-tailed) for the experimental and control class
of 0.386 <0.05, because the value of sig. (2-tailed) of 0.386
is greater than 0.05, it can be concluded that there are no
differences in learning outcomes in the psychomotor
domain, meaning that between the experimental class
and the control class have the same skill competencies.

The cognitive learning outcomes of the experimental
class have a higher average value due to the existence of a
match between the 4E FTE engine simulator media
trainer in the experimental class with the characteristics
of the learning material. So students are able to improve
learning outcomes in the psychomotor domain if compared
to the control class. However, the lack of media where one
media is used for one class practicum alternately causes
less than optimal results. Where is the ideal every 4
Students use 1 learning media.

4.5 Discussion

The results found that the learning outcomes of the
affective domain of students who used the 4E FTE engine
trainer simulator were significantly higher than students
who used the engine stand. The results of this study are in
of Lee and Osman (2012)
concluding that learning outcomes with modules show

line with the research

significant differences between the control group and the
experimental group in understanding concepts and

characters in electrochemical learning. This is in line with
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the results of Suprianto research (2015) which concluded
that the completeness of students' affective learning
outcomes was 83.88%. This is supported by data that
students can form in the character of honesty,
responsibility, discipline, cooperation, and curiosity.

The results found that there were no differences in
psychomotor learning outcomes between students who
used the 4E FTE engine trainer simulator compared to
students who used the engine stand. This is not in line
with the results of research by Gammie's research (2012)
which concluded that the media and modules can improve
the results of the ability of students' performance skills
well. The limitations of the research sample should be
more than 2 schools, while this research uses a sample of
only one school due to the limitations of the trainer
simulator tool. This study is also not in line with the
results of Maidou and Polatoglou (2014), the conclusion
that students are more skilled in the use of laboratory
equipment because of the lack of media where one media
is used for practicing one class in turn this causes less
than optimal results. Where is the ideal every 4 students
use 1 learning media.

5. CONCLUSION

The use of the 4E-FTE engine simulator trainer that is
guided and observed by the teacher during the learning
process with a problem based learning model to improve
learning outcomes in the cognitive, affective, psychomotor
domains compared to students taught using the engine
stand on EMS competencies.

To apply the learning model based on media-assisted
problems, students need to be given more adequate
preparation especially in terms of mastery in learning to
describe the design and implement the associated 4E-FTE
engine simulator trainer. With sufficient preparation,
during the implementation of learning it is expected that
there will not be many obstacles in planning and
operating aspects, that the use of the problem based
learning model taught in the 4E-FTE engine simulator
trainer class is better than the class taught in the engine
stand class, it is : (1) student learning outcomes both
higher cognitive learning outcomes, and psychomotor
domains all of the 4E-FTE engine simulator trainer
classes there was an increase from the engine stand class
but there were no significant changes; and (2) the problem
based learning model will be better because students are
required to be independent in completing each task.
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