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Abstract

This research is motivated by the implementation of conventional learning. Besides, student learning
motivation is still low due to student activities that are less centered on making workpieces that are
suitable for work in the industry. Learning outcomes show that only 55.88% of students reach
Minimum Completeness Criteria (Kriteria Ketuntasan minimum or KKM). The design and learning
of productive machining competencies that are in accordance with the needs of the industry influence
students' experience and learning outcomes. This study aims to analyze the results of industrial
project-based learning (InPro-BL) milling machine competency learning outcomes in SMK Negeri
1 Semarang. The method used in this study is Class Action Research (CAR) through four stages: (1)
planning, (2) implementation of actions, (3) observation and evaluation, (4) reflection. The samples
were 34 students of class XII of Mechanical Engineering. The data were collected using product
assessment instruments to measure dimensional accuracy, timeliness, level of disability, level of
smoothness, and work attitude. This study was descriptive quantitative, and qualitative. The results
of the study show that InPro-BL is effective in improving the learning outcomes of milling machine
competencies. In Cycle I, there is an increase in learning outcomes, from 19 students who completed
the KKM to 25 students or 73.52%. In Cycle I, there are 88.23% of students passed the KKM. These
results can be improved by paying attention to the management of learning time through the block
system, teacher's understanding of industrial-project-based learning, and industry guest teachers
mentoring every learning process.
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INTRODUCTION

Vocational schools, as a subsystem of
vocational education, are expected to be able to
shape innovative, creative, competitive, and
sustainable characters requiring sociocultural
and structural support. Vocational education
has its own peculiarities in choosing substan-
tive learning must always keep abreast of tech-
nology, community needs, individual needs,
and job requirements (Yudiono, 2017). Global
transformation towards a knowledge-based
economy encourages increased demand for
quality human development as a resource, in-
ternational, and national competition (Cheng,
2005). Vocational education requires a concep-
tual framework that is proven in meeting ob-
jectives effectively, efficiently, and meaning-
fully. The pattern of the conceptual framework
cultivates vocational values in vocational
schools in each region that are different from
each other because each region in Indonesia
has unique sociocultural characteristics, differ-
ent regional potentials, different local advan-
tages, political and economic policies different.

Vocational school is a part of Indonesia's
national education, which plays a strategic role
in producing a competent national workforce
that is globally competitive and promotes sus-
tainable development. Vocational education
must be pro-work, pro-activity, pro-growth,
pro-distribution, and pro-prosperity. VVocation-
al education significantly influences sustain-
able development. Therefore, learning content
must meet the labor requirements (Yudiono,
Soesanto, & Haryono, 2018).

The transformation in the planned world
of education must, of course, meet the prin-
ciples of the principle of link and match, which
is at the core of the successful implementation
of vocational education. The application of this
concept does not only massively trigger the
transformation of educational facilities and
infrastructure but also demands changes to the
teacher as the main actor who carried out
learning in school. The fact that happened in
Indonesia as one of the developing countries is
that it must face several obstacles to realize
ideal vocational education based on the con-
cept of link and match such as lack of qualified
teachers, difficult to meet high operational
costs, lack of equipment for practice, lack of
curriculum clarity and maintenance problems
and repair equipment (Bukit, 2014).

The success of learning in school will be
realized from the success of students learning.
Learning is a form of behavioral changes in a
person expressed in new ways of behaving
thanks to experience and practice (Hamalik,
1983). Student learning success also depends
on student motivation. There are two types of
motivation, intrinsic and extrinsic, which are
based on the different reasons or goals that
underlie an action. Intrinsic motivation refers
to doing something because it is inherently
interesting or fun, whereas extrinsic motivation
refers to doing something because it leads to
results that are fun but external and can be
separated. Self-determined motivation is found
to be associated with more interest, effort,
positive emotions, satisfaction, and commit-
ment by students (Ryan & Deci, 2000).

SMK N 1 Semarang is one of the
Vocational Schools in Semarang which has a
Mechanical Engineering Skills Program. The
standard of competence expected from gradu-
ates is to be able to do conventional machining
work with a milling machine. In achieving
these competency standards, students must be
able to operate the milling machine in making
products needed by the industry. The achieve-
ment of competency standards is done by using
learning methods that are in accordance with
the needs of the industry. One of the industrial
partners owned by SMK N 1 Semarang is CV
Surya Cipta Inti Pratama which produces spurs
gears and bevel gears. Implementation of the
existing industrial-based partnership manage-
ment model of Vocational High Schools (VHS)
on Mechanical Engineering expertise has only
62.5% ready to work graduates which belongs
to low category (Sumbodo, Pardjono, Samsudi,
& Rahadjo, 2018).

The results of preliminary studies show
that there are still many problems that arise in
machining learning that have an impact on the
development of student competencies as ex-
pected by industry partners. These problems
relate to learning models that suit the needs of
students and industry, the development of
teacher competencies based on industry com-
petency, the time of student practice learning,
and the feasibility of practicum support equip-
ment that is in accordance with the industry
partners. In addition, the lack of a more com-
prehensive partnership between the school and
the industry in aligning the curriculum, teacher
apprenticeship, and sharing resources.
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Competency development will be effi-
cient if the environment in which students are
trained is a replica of the environment where
they will later work (Prosser & Allen, 1959).
The development of graduate competencies
also emphasizes practical knowledge and di-
rect ability; some of them have the problem-
solving experience, so teachers in vocational
high schools have problems teaching students
problem-solving (Chiang & Lee, 2016). In
order for vocational graduates to work under
the industrial needs, then in the learning
process, there is a need for learning as done by
industry. The concept of production-based
learning is a new paradigm, both academic and
industrial learning. This learning aims to
provide students with technical activities and
practices directly under industrial conditions
(Rentzos, Doukas, Mavrikios, Mourtzis, &
Chryssolouris, 2014). A very effective produc-
tion-based learning model was developed in
the learning of students in increasing creativity
and innovation (Ganefri, 2013).

Competence is described as the capacity
to carry out specific activities that will always
require several combinations of knowledge
skill/disposition/values which when it is ana-
lyzed, it almost always seems like a combi-
nation of generic or key competence (Gonczi,
2004). The theory of developing competencies
emphasizes that students must not only acquire
but also integrate knowledge, skills, and
attitudes to achieve vocational competence
(Kaslow et al., 2007). Based on the existing
curriculum, the core competencies needed in
the milling machine are shown in Table 1.

Table 1. Competencies Needed in Milling

Machine.
Subject Competency
4.15 Designing bevel gear
4.16 Determine the manufacture
Milling of bevel gear
Machine 4.17 Designing the manufacture

Techniques using a rotary table.
4.18 Determine the making of
circular groove using rotary table

In order for VHS graduates to be em-
ployed, they must have those competencies
needed by the industry. VHS graduates are
potentials human resources who will work in
the industrial world. VHS graduates are hu-
man-resource inputs for partner industries that
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must have mutually beneficial relationships
with partner industries through increasing
practical training activities such as the utili-
zation of every resource owned by VHS and
industries to increase students’ competency to
match the industry needs. Various activities are
needed, including the use of shared equipment,
expert exchanges and placement of students
and teachers in the industry to make them
experience the work culture in the partner in-
dustry (Raihan, 2014).

However, student activities in partici-
pating in learning still tend to be less. The value
of low students has a dependence on other
students who are high achievers and have high
grades in working on problems and projects. In
addition, there is also a lack of positive col-
laboration between students in an effort to
master the material taught by the teacher.

The condition of learning also shows the
low awareness of high achieving students to-
wards friends who need help in understanding
the subject matter. Based on observations, the
researchers saw that class XII students were
not independent in participating in learning
because there was no desire to ask teachers or
friends when there was a subject matter that
was not understood. Thus, the learning out-
comes of the milling machine techniques were
also not satisfactory.

For this reason, improving student learn-
ing outcomes requires the application of a
learning model that is in accordance with the
learning experience expected by students. The
success or failure of education depends on the
teaching and learning process determined in
choosing and applying the appropriate learning
model (Suswanto et al., 2017). The effort that
can be done to improve student learning out-
comes is by industrial project-based learning.
The benefits of collaborative project learning
force students to work together to solve com-
plex problems and technological developments
and encourage students to think critically
(Mitchell, Petter, & Harris, 2017).

One of the well-known learning models
is project-based learning. Project-based learn-
ing is a learning approach that considers the
project as part of the infrastructure — projects
in the form of thought, imaging, and function.
Based on thinking, imaging, and function, it is
to train the creativity of individuals who are
responsible for their own learning outcomes
(algin, Turgut, & Buyikkasap, 2009). The
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factory learning process can be designed with
a focus on relevant competencies to develop
competencies (Mduller-Frommeyer, Aymans,
Bargmann, Kauffeld, & Herrmann, 2017).

Project-based learning model is quite
useful in designing effective learning so that
there is enough potential to meet the demands
of learning (Sastrika, Sadia, & Muderawan,
2013). Project-Based Learning (PBL) is an
innovative approach to learning that teachers
many important strategies for success in the
21st century (Bell, 2010). Project-based learn-
ing has the advantage of making learning stand
out among other pedagogies, including in-
volving students, improving cooperative learn-
ing skills, improving academic performance,
developing higher-order thinking skills, and
building positive relationships between stu-
dents and teachers (See, Rashid, & Bakar,
2015; Thomas, Mergendoller, & Michaleson,
2000). Project-based learning as science-based
learning has several fundamental features,
which in the current learning process can go
through several stages starting from the stage
of asking, appreciating, analyzing, associating
and concluding (Short, Lundsgaard, & Krajcik,
2008).

Project-based learning generally has the
steps of Planning (planning), Creating (im-
plementation), and Processing. Project-based
learning can help students in group learning,
develop skills and the projects that are done
are capable of providing a personal experience
to students and can emphasize student-centered
learning activities (Wena, 2008). Based on the
statements above, the researchers conclude that
industrial project-based learning is learning
planned by teachers and industry, implemented
into study groups so that they have almost the

same environment as in the industry so that
students can improve their skills.

However, the learning process is still
conventional. It causes student learning moti-
vation is still low. The data showed that in the
pre-cycle, only 55.88% or 19 students passed
the Minimum Completeness Criteria (Kriteria
Ketuntasan Minimal or KKM). For this reason,
it is necessary to improve student learning out-
comes. Based on the previous description, the
researchers were motivated to conduct research
to improve the results of motivation and learn-
ing outcomes of students in industrial project-
based class XII in Milling Machine Engineer-
ing Subjects at SMK N 1 Semarang.

RESEARCH METHOD

This research was conducted at SMK N
1 Semarang (Semarang 1 Vocational School).
The subjects of this study were 34 students of
class XIlI of Mechanical Engineering. The
classroom action research (CAR) method was
chosen to improve the learning system, con-
sisting of two cycles. The study was conduct-
ed from July to October 2018. This study was
planned for two cycles, and reflection and eva-
luation were carried out in each cycle. The im-
plementation of each cycle is shown in Table
2. In carrying out the class actions research,
each cycle includes stages which consist of: (1)
planning, (2) implementation of actions, (3)
observations, and (4) reflection.

In the planning stage, an industrial
project-based learning strategy is formulated,
namely compiling a Learning Implementation
Plan. The implementation stage is to apply
Industrial Project Based Learning (InPro-BL)
in the classroom. This part is the most impor-

Table 2. Industrial Project Based Learning Implementation
No Cycle | Cycle Il
Action Outcome Action Outcome
1 The teacher submits the Plan corrective actions based Cycle 11 learning
purpose of learning and - on problems and learning planning
what motivates learning outcomes in the cycle
2 Students are divided into Study groups Application of industrial -
6 groups of 5-6 students projects
3 Application of industrial product Evaluation of cycle Il Student learning
projects learning outcomes outcomes of cycle Il
4 Evaluation of cycle |  Studentlearning  Overall reflection on Improving student
learning outcomes outcomes cycle 1 learning learning outcomes

5 Cycle I reflection
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tant stage because it is an improvement activity
in the learning process. In observation stage,
the research team observes student activities
during the learning process, both about atti-
tudes and behavior during learning. Reflection
stage is an activity of analyzing and synthe-
sizing from the results of observations during
the learning process takes place, and at this
stage, an evaluation is also carried out to deter-
mine the progress of student learning outcomes
both individually and in groups. Then, the
learning outcomes obtained by students will be
compared with the learning completeness crite-
ria which have been made.

The instrument used in this study is a
sheet of assessment of the practical ability to
make bevel gear. Data collection techniques
used were observation, practice tests, and inter-
view tests. The data analysis technique used
was descriptive quantitative and qualitative.

The indicator of success in CAR is being
able to reach criteria of good, or minimum if
85% of students achieve the KKM in the learn-
ing process. The criteria for the effectiveness
of project-based learning are shown in Table 3.

Table 3.Category of Industrial Project-Based
Learning Effectiveness

Category Score
Very effective 75-100
Effective 50-74
Less Effective 25-49
Not Effective 0-24

RESULTS AND DISCUSSION

In Cycle I, the actions carried out at the
planning stage are: (a) Planning the time of
learning implementation, held on August 6 -
October 1, 2018; (b) Preparing the location for
the practice of Milling Machine Engineering,
namely in the machining workshop of SMK N
1 Semarang; (c) Preparing material, media, and
tools used for learning. The material taught is
the basic competency in determining work re-
quirements and focusing by using all machine
tools on the competency standard to do work
with a milling machine; (d) Preparing a set of
learning implementation plans for the Milling
Machine Engineering subject.

At this stage, some activities are carried
out as planned. The implementation phase in
the industrial project-based learning includes:
(1) Preliminary stage, including (a) The teacher
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opens the lesson with opening activities; (b)
The teacher conveys the learning objectives to
be implemented; (c) The teacher conveys the
outline of the subject matter to students. (2)
Learning stage, including (a) Students arrange
the work steps with the theme of the project to
be carried out. The preparation of work steps
focuses on the preparation of tools and mate-
rials to be used; (b) Students discuss with the
teacher about the work steps prepared for the
project work; (c) Students follow an evalua-
tion. In this stage, students carry out project
activities in accordance with the design made,
results and assessment for reports, product
assessment, and assessment. (3) Closing stage,
in which the teacher invites students to con-
clude the learning outcomes together.

The implementation of Cycle | in learn-
ing using InPro-BL models on milling machine
competencies shows that the increase of per-
centage in Minimum Completion Criteria at
55.88% increases 31.57% after Cycle | with a
KKM of 73.52%. The milling machining com-
petency learning outcomes of Pre-cycle and
Cycle I are shown in Table 4.

Table 4.Student Learning Outcomes of Pre-

Cycle and Cycle |
No Learning Score Pre-Cycle Cyclel
1 Highest Score 85 92
2 Lowest Score 45 47
3 Average score 73.32 81.23
4 Learning 55.88 73.52

Completion (%)

There is an increase in pre-cycle student
learning outcomes, and after Cycle I. Com-
parison of the average value of student learning
outcomes before and after the first cycle can be
seen in Figure 1.

82

80

@

~
@

u Pre Cyde

~
e

Cyde 1

Learning Outcomes

~
~

-
t=}

68
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Figure 1. Student Learning Outcomes in Pre-
Cycle and Cycle |
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There is an increase in student learning
outcomes after Cycle I. Students' average score
increases from 73.32 to 81.23. The percentage
of classical learning completeness increases
from 55.88% to 73.52%. The number of stu-
dents who experience an increase in grades is
as many as 25 students. Learning outcomes
have increased but have not achieved the class
success of 85%. Furthermore, the grouping of
completeness values is based on the Reference
Value Approach. The grouping of achievement
of competencies can be seen in Table 5.

Table 5.Comparison of Students Achievement
Outcomes in the Pre-Cycle and After

Cycle |
No Learning Pre-Cycle 1 Cycle |
Score (%) (%)
1 Very Good 00.00 29.41
2 Good 47.05 4414
3 Less Good 29.41 14.70
4 Not Good 20.58 11.76

Table 5 shows that 47.05% of students
have competencies classified as good from the
total students, the rest 29.41% are less good,
and 20.58% is very poor. After Cycle I, there
was an increase in student learning outcomes,
namely students with very good competencies
to be 29.41%, 44.14% is good, 14.70% is suffi-
cient, and 11.76% is very less good compe-
tence, and reduce the less or very less.

The actions taken at the observation
stage are recording the students’ behavior and
response to the learning carried out. Research-
ers observe the course of learning, along with
peer teachers and industry observers. Field
notes are used to record the subjects’ behavior
patterns in one cycle, from meeting 1 to meet-
ing 2. The observers’ task is to observe the
course of the teaching and learning process as
a whole. The observation sheet is used to re-
cord the behavior of each student in the group.

From the observations of the students,
the following findings are obtained: (a) There
are still many students who are quiet and less
active and lacking in communication, although
there are also students who are very active in
communicating and asking about jobs to be
done; (b) Still lacking in confidence in the
work; (c) Steps to work and use of tools in
some students is still inappropriate; (d) imple-
mentations of occupational health and safety is
not good.

These results indicate that in the imple-
mentation of Cycle I, the majority of students
have learning behaviors that are classified as
less active and lacking in confidence. Students
are still very dependent on the teacher in carry-
ing out the work. Therefore, it is necessary to
carry out the next cycle in order to determine
the increase in student responses to learning
activities. After observing the actions of learn-
ing in the classroom, a reflection on all activ-
ities that have been carried out in Cycle | was
obtained.

Based on the results of reflection in the
first cycle, the planning prepared for the second
cycle was carried out by taking into account the
following matters: (a) Teachers and industry
guest must always encourage students to be
active in carrying out the work; (b) The teacher
also emphasizes that students are more coura-
geous in carrying out work or expressing opin-
ions and asking questions about the work steps,
and the teacher must not laugh or be angry in
giving the feedback, even the teacher must be
proud of the students' courage; (c) To improve
collaboration between students, on the next
meeting, students are given time and opportu-
nities to communicate with each other in a
longer time; (d) The teacher reminds students
that in carrying out work, students may use
modules, handbooks, and other learning re-
sources related to the learning material pro-
vided from the industry.

The learning implementation in Cycle 11
is to correct the shortcomings or problems that
are faced in Cycle I. In Cycle Il, meeting learn-
ing activities are still carried out with an in-
dustry project-based learning model. The steps
taken at this meeting are still the same as the
steps taken in Cycle 1. However, this meeting
was conducted with different material. The
teacher reminds students to make the best use
of time because the material being studied is
quite a lot, and students may discuss with their
friends.

The implementation of Cycle Il in
learning using industrial project-based learning
(InPro-BL) models on milling machining com-
petencies shows an increase in the percentage
of KKM in the first cycle of 73.52% expe-
riencing an increase of 20.01% after the second
cycle, with a minimum completeness criteria of
88.23 %. The learning outcomes for Cycle |
and Cycle Il of machining competence are
shown in Table 6.
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Table 6.Student Learning Outcomes in Cycle

I and Cycle 1l
No Learning Score Cycle | Cycle 11
1 Highest Score 92 95
2 Lowest Score 47 70
3 Average 81.23 86.32
4 Learning 73.52 88.23

Completion (%)

There is an increase in student learning
outcomes in Cycle | and Cycle Il. Comparison
of the average value of student learning out-
comes before and after the first cycle can be
seen in Figure 2.

uCycle 1

m Cycle 2

Learning Outcomes

81
80
79
78
Learning Outcomes Average

Figure 2. Student Learning Outcomes in
Cycle I and Cycle 11

The improvement of student learning
outcomes after Cycle I is as follows. Students’
average value increases from 81.23 to 86.32.
The percentage of classical learning complete-
ness increases from 73.52% to 88.23%. In the
second cycle, the number of students with a
return value increases by as many as 30 stu-
dents. From these results, it can be seen that
learning outcomes have increased and have
succeeded in achieving the class success of
85%. Furthermore, the disclosure of the results
of the second cycle is based on Benchmark
Reference Value. The grouping of competency
achievements can be seen in Table 7.

Table 7. Comparison of Student Competency
Achievements Cycle | and Cycle Il

No Learning Outcome Cyclel Cyclell
1 Verygood 29.41 35.29
2 Good 44.14 50.00
3 Bad 14.70 11.76
4  VeryBad 11.76 00.00

In the first cycle, student learning out-
comes have not met the established indicators,
so it needs to be continued with the second
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cycle so that the predetermined indicators can
be fulfilled. In the second cycle, there are no
significant obstacles. Improvement of learning
outcomes in Cycle Il is caused by students who
are familiar with the learning model applied by
the teacher. The courage of students is growing
so that their activeness also increases. It is in-
dicated by the number of students who take
advantage of the opportunity to answer ques-
tions, as well as express their opinions regard-
ing the execution of material given by the
teacher in the second cycle. Industrial project-
based learning makes students trained to carry
out work independently and respect the work-
ings of others and become more active in the
learning process. The description above shows
that the use of a project-based learning model
on learning milling machines of class XIlI
students of SMK N 1 Semarang can improve
student learning outcomes at least 85% of
students obtain a value = 75.

Based on the data of the test results on
the cycle above, completeness has not been
achieved. Learning completeness obtained in
the second cycle was 88.23% with an average
value of 86.32. The lowest value is 70, and the
highest value is 95. It shows a change in a
better direction and has been as expected be-
cause the results are expected to have achieved
the expected classical completeness, namely =
85%. Based on the results of the research from
pre cyclical to cycle 11, there was an increase in
learning in class XII students on Milling Ma-
chine subjects, the percentage of graduation
before using InPro-BL is 55.88% and after
learning the InPro-PBL method increases to
88.23%. With an increase of 57.89%, it shows
that an effective industrial project-based learn-
ing model is able to develop student competen-
cies that have an impact on improving student
learning experiences and outcomes.

In Cycle I, the steps were taken as steps
taken in Cycle I. The actions taken at the stage
of observation are recording the behavior and
response of students to the learning carried out.
The researchers observed the learning process
and the teacher and observer colleagues.

From the observations of students in
Cycle I, the following findings are obtained:
(a) Students have dared to answer teacher and
industry guest questions, express opinions, and
be more active in communicating with friends
and teachers; (b) The classroom atmosphere is
very controlled when learning activity takes
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place; (c) The work steps for all students are
good; (d) Students have dared to answer the
teacher's questions or their friends' questions.
In addition, students have also shown courage
in carrying out the work; (e) The use of tools
by all students is good; (f) Occupational Safety
and Health is well implemented.

Comparison of student learning out-
comes in the Pre-Cycle, Cycle 1, and Cycle Il
on students who achieved KKM is shown in
Figure 3. Based on Figure 3, there is an in-
crease before industrial project-based learning
and after using industrial project-based learn-

ing.

Student learning ourcomes
H Complete ® Not Complete
88,23
73,52

55,88
44,12

26,48
11,77

Pre Cycle Cycle 1 Cycle 2

Figure 3. Comparison of Student Learning
Outcomes in the Pre-Cycle, Cycle
I, and Cycle Il

Student experience and learning out-
comes can be improved by paying attention to
the management of learning time through the
block system, teacher understanding in the
industrial-based project learning, and mentor-
ing industry guest teachers every learning
process. Effective supervision of teachers in
project learning influences student competence
(Sadrina, Mustapha, & Ichsan, 2018). Teachers
also need to develop an understanding of in-
dustrial project-based learning to build confi-
dence in developing student competencies.

CONCLUSION

The research results show that industrial
project-based learning is effective in increasing
the experience and results of the students
learning outcomes of milling machines tech-
niques at SMKN 1 Semarang. In Cycle I, there
is an increase in learning outcomes, from 19
students who completed the KKM to 25 stu-
dents or 73.52%. In Cycle 2, there are 88.23%
of students passed the KKM. Student experi-
ence and learning outcomes can be improved

by paying attention to the management of
learning time through the block system and
industry guest teachers mentoring every learn-
ing process.
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