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Abstract The rapid flow of globalization should be
absorbed and implemented in education, especially
learning. The industry 4.0 era and millennial, 21* Century
Education, and Sustainable Development Goals are
intended for the purpose of learning and innovation skills.
The researchers’ objective is to improve the quality of
learning by applying the literacy movement, character
values as a provision for life and career skills using the
PBL method in the gasoline engine curriculum. The
research method is classroom action research with the
Elliot action model carried out in two cycles. A total of 34
students with ages + 19-22 were used as research samples.
The results obtained during the study showed an increase,
namely: (a) the literacy movement was observed as
successfully implemented with an increase of 19.1%; (b)
inducing character values improves student behavior by
14.8%, and (c) strengthening competency in the gasoline
motorbike curriculum by 11.3%. Problems in the
engineering field that are packaged in PBL classes through
student literacy and character movements are some forms
of learning innovation that need to be applied to similar
competencies.

Keywords PBL, Learning Quality, Literacy Learning,
Life Career Skills, Improving Learning,.

1. Introduction

Researchers have seen a shift in the quality of education
in Indonesia and it requires serious attention. Competition
in the globalization era is so fast, several issues like the
industrial era 4.0, Sustainable Development Goals [1], and
21st-century education must be applied in education, with

the intention of being able to keep up with the competition
[2]. Moreover, equal distribution in the education sector is
still an obstacle to the implementation. Therefore,
educators must be sensitive to the issues and change the
climate by improving quality independently and
sustainably.

The era of globalization in the education context is
directed at learning and innovation skills and considering
long-term environmental sustainability [3]. Learning skills
and innovations in question are (a) the ability to think
critically and solve problems, (b) the ability to
communicate and collaborate, and (c) creativity and
innovation. Whereas the concern for the environment is
reflected in the application of 5S, reusing waste materials,
the development of soft skills and characters. Both of these
aspects need to be implemented by the role of educators in
the learning and school atmosphere.

In the current conditions, the government hopes for
improvement in human resources by developing vocational
education. This is evidenced by a large number of
vocational education, the establishment of
leading-competency-based schools, and the promotion of
cooperation with various industries. Thus the competencies
of graduates are expected to be in the form of life and
career skills [4].

The condition is not easy though, the problem of the
absorption of graduates towards the workforce is low, high
level of juvenile delinquency, weak moral and character of
the students, the less dynamic interest for reading, writing
and listening. The government and education activists are
mediators in providing solutions. One of the initiatives is
the curriculum revision, the 2013 revised curriculum,
which emphasizes learning with the characteristics of SM
with a scientific approach. Also, the application of literacy
in learning includes reading literacy, information, media,
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and ICT as information and technology media skills.

The approach using scientific methods is a learning
process that is actively designed by shifting the
conventional mindset that is centered on the teacher. The
scientific method is inseparable from the activities of SM,
namely observing, asking, trying, reasoning, and
communicating. During the learning process, the educator
innovates by applying literacy and caring about the
environment attitude to students. The scientific learning
model is project-based learning (PjBL), Discovery
Learning and problem-based learning (PBL). The learning
model needs to be implemented, researched and developed
by educators to improve the quality of learning. Thus
educators need to prepare learning tools with the chosen
model approach. The teacher must be able to design and
choose the right model.

Learning characteristics in vocational education are
dominated by the formation of hard skills and soft skills.
While the general characteristics of learning in the
automotive field are repairing system failures. This
characteristic is identical to problem-based learning (PBL).
This means that students while repairing problems on
various components are expected to be able to master
critical thinking skills [5] and [6], collaboration in teams /
social interactions, and soft skills.

PBL is a pedagogic focused on active students [7], and
[8] in a Ilearning environment in the form of
problem-solving with analytical and data skills. However,
the focus of PBL is not in resolving the problem, but the
process of gaining experience, social interaction and
communication, and group collaboration as professional
competencies. With the problem’s identification through
analysis and data-based process, students are expected to

be able to make and present reports and then innovations
will emerge. PBL can also be integrated with character
values to prepare life and career skills, for instance,
religious, curious, communicative, creative, discipline,
caring for the environment and being responsible
(adaptation from the Ministry of National Education, 2011).
Broadly speaking, it consists of personal and social skills
[9]. Moreover, PBL can implement literacy, namely
information, reading, media, and ICT [10].

The competency in this research using the PBL method
is gasoline engines. The complexity of the gasoline engines
competency increases the thinking ability and good group
collaboration because the maintenance carried out includes
two aspects, engine, and electricity. Through these
competencies, students will have knowledge for certain
professions [11]. The two disciplines [12] have different
characteristics in their repairs and damages. Prior to the
implementation of learning, in preparing PBL-based tools,
educators observed and interviewed the automotive
industry regarding common damages. From the damages
obtained, they are analyzed for the learning stage. The
learning stages are carried out in 2 cycles. Researchers, in
the first cycle, gave problems that are in line with the
objective that students should be adapting to PBL stages
and the mindsets analysis should not be much different. In
the second cycle, students are given unstructured problems.
Learning gasoline engine is categorized to be successful
there is an increase in the output with class completeness of
80% from the total number of students. In addition,
evaluation is needed on the implementation of literacy and
life skills and career skills that are integrated with character
values.
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Figure 1.

Learning and Innovation Skill in PBL
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Learning is done in three stages, introduction, main and
closing. Introductory activities consist of opening,
instilling and familiarizing spiritual attitudes through
praying, giving apperception to the gasoline engine
curriculum of the previous meeting, delivery of learning
objectives for the gasoline engine (diagnosing damage,
identifying damage and then repair the gasoline engine).
The syntax of PBL stage 1 is stated in "weak spark plug
flame" in hot conditions, the engine sound is unstable [13].
Let some students examine the condition and then explain
it to other students. Educators develop critical thinking by
testing the initial abilities through questions about the
presumption of the cause.

The main learning stage, applying the PBL 2 syntax in
the form of identifying the problem by finding and
developing the cause. Students do literacy reading and
collecting information through books, repairs and internet
media. Educators train students to think critically about
how to solve problems with several questions. Students
should answer according to the understanding they gain
from the literacy results. Next is the PBL 3 syntax:
independent and group investigation in a diagnosis process.
Students form groups of 5-6 people [14], [15] and [16]. At
the engine stand, which has been set to the ignition problem,
the team collaborates to find the cause. Information literacy
takes place at this stage. The data obtained in group work is
presented in the report. PBL stage 4 syntax: composing and
presenting reports. Educators, assisted by ICT media and
net modes, make reports in the form of comparative charts
by comparing standard specifications and causal factors.
PBL stage 5 syntax: analyzing and evaluating the process.
In groups, students prepare the report with the help of
laptop media and engine stand. The team leader opens the
presentation and lets the members present the report results.
All groups should make their presentations in front of the
class. Educators ask them based on the reports to find
solutions (develop creativity and innovation). Next, replace
the problematic component.

The closing phase of learning: still a series of stages 5,
educators conclude the results of the problem and ask
students to conclude the results of the learning cycle I.
Cycle I learning activities have been completed and then
instill care for the environment. The final stage applies
religious culture with a closing prayer.

2. Methods

Researchers applied classroom action research (CAR)
[17], developed from Eliott's model, 2001 ended in Cycle I1.
The reinforcement in this study lies in the reflection action
that is used as an improvement step. The population is all
students in semester VI who are aged + 19-22 and are
grouped based on random group characteristics.

PBL implementation was carried out in a group of 6
people [9]. The division of groups is based on the
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willingness of students to become group leaders. Next is
the random selection of group members. The intended
purpose is to avoid coercion in learning and encourage
collaboration and social interaction in the form of
convenient communication.

In the first cycle of PBL learning, we have the same
problem competencies with different component damage.
The problem given is that the vehicle has a faltering or
limping sound. This problem is set on the engine to stand
with damage to the ignition system and fuel system,
namely manifold solenoid.

During the learning process, the engine stand, hand tool,
measurement tool, and assessment sheet were used.
Assessment  sheets consist of literacy activities
(information media and technology skill), character
content (life and career skills) using a Likert scale (1-5).
Hard skill assessment sheet is used to assess performance
[18] with the criteria of tools usage and work attitudes [19],
ability to analyze a job, speed of doing assignments, ability
to understand images and symbols, and harmony, with
rating scaleson a 0, 1, 2, and 3.

Literacy in PBL consists of 3 variables, namely
information literacy, reading literacy, media, and ICT
literacy. While the character content in PBL consists of 7
variables, namely religious, curious, communicative,
creative, discipline, care about the environment, and to be
responsible. On performance competencies (hard skills),
we have 5 variables, namely preparation, process, results,
attitude, and time during PBL.

The success of the action is determined by an increase in
the action cycle with an average of 80% of students in the
PBL class complete the lesson. The quantitative data are
then analyzed. They were analyzed by presenting the
percentage of and converted descriptively by which was
calculated from the beginning to the end of data collection,
[20].

3. Result and Discussion

3.1. Result

Table 1. Literacy Movement on PBL
Literacy Variable Cycle I Cycle 11 Pcrc2
Information Literacy 3,33 425 0,92
Reading Literacy 3,50 4,56 1,06
Media and ICT Literacy 3,22 4,11 0,89
Average 3,35 4,31 0,95

The literacy movement has increased by 0.95 (19.1%).
In the first cycle, the literacy movement of 3.50 showed the
highest assessment of the information literacy movement
and ICT media literacy variables. In the first cycle, all
literacy obtained an average of 3.35. In cycle II all literacy
> 4.0. The highest literacy movement was on reading
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literacy with 4.56. The overall average literacy during the
learning process using PBL is 4.31.

Table 2. Character Score in PBL

Character Variable Cycle I Cycle 11 Pcrc2
Religious 4,25 5,00 0,75
Curious 3,56 4,44 0,89
Communicative 3,50 4,44 0,94
Creative 3,78 4,61 0,83
Discipline 4,08 4,67 0,58
Care for environment 425 4,75 0,50
Responsible 4,00 4,67 0,67
Average 3,92 4,65 0,74

Character values implemented have increased by 0.74
(14.1%). In Cycle I with a score of > 4.0 in sequence,
namely: religious and care for the environment at 4.25;
discipline 4.08; and responsible 4.00. While in Cycle II all
character variables are above the score of 4.0 with the
highest is for religious 5.00. The average overall character
values for Cycle I and Cycle II are 3.92 and 4.65. The

highest improvement in character aspects is
communicative.
Table 3. Hard skill score in PBL
Hard SKkill Variable Cycle I Cycle 11 Pcrca
Work preparation 3,17 4,00 0,83
Work process 3,33 4,17 0,83
Work result 4,17 4,67 0,50
Work attitude 4,50 4,67 0,17
Work duration 4,00 4,50 0,50
Average 3,83 4,40 0,57

The increase from cycle I to cycle IIis 0.57 (11.3%) with
the average of Cycle I is 3.83 and cycle Il is 4.63. For the
score of > 4.0 in sequence as follows: work attitude, work
duration, work result. The improvements made in the
second cycle of all hard skill components are more than
4.00. The highest increase in hard skill aspects is work
preparation.

3.2. Discussion

The results were obtained during the learning process of
the gasoline engine curriculum with the PBL method. It is
necessary to discuss the aspects of action and the success
percentage based on assessment indicators. Each aspect as
a whole was considered to be successful when it was at
least in the "good enough" category.

The first cycle in figure 2 (a) indicates the bad category
of 10%, good enough 49%, good at 38% and very good at
3%. The results of reflection actions are able to improve
Cycle II with each of the following categories as follows:
good enough 10%, good 50%, and very good 40%. The
second cycle was declared successful, it can be seen that all
aspects in the category were quite good. In this case, the
literacy movement was declared successful.

B Very Good; 3%

B Good; 3

B Very Good
40%

B Good
50%

(b)

Figure 2. Literacy Movement Achievement Percentage in (a) Cycle 1
and (b) Cycle II

If we look at the indicators, 10% of the cycle I, there are
5 groups that get a score of 2 or "not good" and they are on:
communicating tasks and using information sources on
information literacy; suitability of sources on reading
literacy; and computer and hardware usage in ICT and
media literacy. From the analysis, during the action, we
found that teamwork is not maximum. The task distribution
that should have been carried out by the team leader has not
run optimally. Furthermore, there are still groups that have
difficulty using net modes during the learning process. As a
result, sources obtained from the internet are less reliable.
There are teams that were not yet proficient in operating
computers and were not used to a projector. The results of
the reflection were to maximize the role of the teacher as
facilitator. By giving direction so that communicators in
the team are more harmonious

In Cycle II, the planned action was able to increase 10%
in the “not good” category to be 10% “good enough” which
was originally 49%. In addition, the literacy in the “good”
category initially 38% increased to 50%, as well as "very
good" literacy from 3% to 40%. This happens because of
several factors: (1) students understand the stages in
implementing PBL and literacy movements are
"habituation"; (2) the role of the teacher as a facilitator and
director during PBL is getting better; and (3) reflection at
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the end of the action as a key evaluation to increase group
potential.

Good learning includes applying character functions,
one of which is to prepare life skills to find jobs. Character
education must be done continuously as a "long-life
education". All learning methods chosen by educators must
at least apply character values. Because character values
that are not included as learning objectives will make
students unaware of them in their actions. But if it is
controlled in a learning environment as one success
indicator of learning, it will make students behave more
carefully.

The results obtained in educating character values using
the PBL method in the gasoline engine curriculum, are
divided into 7 (seven) variables, namely: (1) religious; (2)
curious; (3) communicative; (4) creative; (5) discipline; (6)
care for the environment; and (7) sense of responsibility.
Success based on the percentage obtained on the action
cycle can be observed in figure 3 below:

B Bad
W Very Good 0%
22% |

N Good
43%

(@

W Bad W

(b)

Movement Achievement Percentage in (a) Cycle I and (b)

Figure 3.
Cycle 1T
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Overall, educating character values was declared
successfully implemented. This is evidenced by the value
of the indicator that is above a specified limit, which is
"good enough". If we observe the increase in each cycle,
the "good enough" indicator initially 35% decreases to 4%.
This is part of the success of the actions taken resulting
from the reflection stage. Indicatively, the change that
occurs lies in the habit of giving thanks; pay attention to the
work of other team members; conclude the results correctly
in the team; environmental care by cleaning the tools, and
working in groups. All indicators that are "good enough"
are reflected to improve the quality of learning.

The indicators above increased evenly on the other
indicators, namely “good” category from 43% decreased to
29%. This decrease is an improvement because it fills into
the “very good” category. The "very good" category
originally only 22% increased to 67%. This means that the
most increase happens in this category.

Three indicators are in the lower cluster, namely curious,
communicative, and creative are in the category of "good
enough". In analyzing the data, based on group
performance in PBL [21], [22], the condition is caused by:
(1) the new team requires adaptation, especially at the
stages of finding the appropriate cause of damage,
supporting information and paying attention to the
performance of others as a provision of individual
competence (2) two-way communication is needed in
gathering assignments, information and final results in
order to obtain definite answers; and (3) awareness in the
examination trial, looking for a comparison from the
uncommon answers The things above require habituation
in planting character values. In the concept of character,
learning must be able to link these values. In an
implementation, PBLt is seen to provide a good increase in
the character of students. This opinion is in line with [20]
that PBL contributes to changes in student attitudes [23].

Hard skills, as well as psychomotor competencies, are
the main competencies in practical work that can be
measured easily [15]. Good practice assessment is carried
out by observing the process and the final results.
Preparation, attitude in work and time of completion are
also indicators that need to be controlled. The goal is that
basic abilities become more important in influencing the
process and the final results.

This assessment is based on team performance during
the learning process with the implementation of the PBL
method. The percentage increase based on hard skill
aspects is as follows
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Figure 4. Hard Skill Percentage Outcome

Significant results are shown in work preparation, from 63% to 80%. Similar aspects of the work process, from 67% to
83%. This is an achievement in increasing the students’ competence. In the team performance, there are 2 groups that are
still in the unsuccessful category, and the action cycle provides significant changes. Other aspects have shown the same
increase but the percentage in cycle I have had a positive impact.
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Indicator improvement stated as competence in Figure 5.
The "less competent" aspect of 7% can be improved so that
in cycle II it becomes 0%. In the "competent enough"
indicator it is 23% at the initial cycle and then improved to
7%. In the "competent" indicator, it was initially 50%, then
improved to 47%. As well as the "very competent"
indicator initially only 20% increased to 47%. Thus, the
success of the second cycle has reached the set target,
which is more than 80% in and above the category of
“competent enough".

Overall the increase in the Cycle during the learning
process with the PBL method for gasoline engine
curriculum is shown in the following diagram:

Figure 6. Learning outcome Percentage Improvement using PBL

The results obtained are success indicators in
implementing PBL [13], [24]. The thing that needs to be
observed is the cycle of action in learning. Good
supervision and evaluation will produce good quality too
[25]. PBL methods, literacy movements, and integration of
character values can be applied to curricula with the same
characteristics.

4. Conclusions

From the results and discussion, it can be concluded that
(a) the literacy movement was seen as successfully
implemented with an increase of 19.1%; (2) educating
character values improves student behavior by 14.8%; and
(c) strengthening competency in the gasoline engine
curriculum is improved by 11.3% positively. Literacy has a
positive effect on improving or strengthening students'
characteristics and competencies during learning
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