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ABSTRACT

This study aims to produce an industry-based learning design 4.0 (Teaching Industry) in improving students’ practical
skills in SMK. This type of research and development uses the Plomp approach. The research subjects were Vocational
High Schools in Makassar City with expertise in Industrial Electronics and Programmable Logic Controllers
competency achievement indicators. Based on the stages of needs analysis of learning design, the results that produce a
learning design based on Industry-based Electronics Industry 4.0 (Teaching Industry) with preliminary investigations
and theoretical analysis of learning needs analysis of Industry-based Electronics Industry 4.0 (Teaching Industry),
namely: (1) the learning design fulfills the concept of work in the industrial electronics expertise industry at SMK, (2)
learning design based on learning theories by applying the concept of learning by doing, (3) Identification of Industrial
Electronics learning objectives, (3) Problem Analysis of Industry-based learning 4.0 (Teaching Industry), and (4)

Industry-based learning design analysis 4.0 (Teaching Industry).

Keywords: Learning Design, Teaching Industry, Practicum Skill.

1. INTRODUCTION

Improving the quality of Human Resources (HR)
needs to be directed to create higher-quality educational
graduates, improve workforce skills, and encourage
certification of workers’ competence in order to be
competitive in the ASEAN and international markets [1].
Next INPRES No. 6 (2014) [2] on the improvement of
national competitiveness in order to face the economic
society of the Association of Southeast Asian Nations
explains that the development of the labour force, which
focuses on: (1) Increasing the Competitive Power of
Labor; and (2) Improving the competence and
productivity of labour. Both of these things, provide an
understanding of the importance of the development of
quality SDM which is the main priority scale in
producing a professional workforce facing MEA.

Vocational education or vocational education in
Indonesia can not meet expectations, so it is necessary to
make structural and systematic improvements to address
the problem of unemployment of vocational or vocation

education, challenges, hopes and solutions [3]. Combs &
Davis (2010) argued that the alignment between both
sides of professional or vocational education with the
industrial world jointly builds cooperation between the
two sides, so that the graduates of vocational or
professional education can be accepted or absorbed into
the world of industry. Students will learn according to the
equipment or similar that exists in the industry so that the
learning of professional education with vocational
education can be realized.

INPRES Number 9 (2016) introduces six policies for
the Ministry of Education and Culture, namely: (1)
creating a roadmap for SMK, (2) perfecting and
coordinating the SMK curriculum with competencies
according to the needs of graduate users (link and match),
(3) increasing the number and competence of SMK
educators and educational personnel, (4) improving
cooperation with ministries/agencies, local governments,
and the enterprise/industrial world, (5) improving access
to SMK graduate certification and SMK accreditation,
and (6) forming SMK development working groups [4].
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Furthermore, Sakarinto (2020) stated that vocational
education and training at the level of secondary and
higher education needs to equip graduates with a more
general range of competences, namely life and career
competence, competence in learning and innovating, as
well as competence to use information, media, and
technology . Life and career skills include: (1) flexibility
and adaptability, (2) initiative and self-regulation, (3)
social and intercultural interaction, (4) productivity and
accountability in managing projects and producing
products, and (5) leadership and responsibility. Learning
and innovation skills include: (1) critical thinking and
problem solving; (2) communication and collaboration;
and (3) creativity and innovation. Meanwhile,
information media and technology skills have
components: (1) information literacy, (2) media literacy
and (3) ICT literacy. This kind of provision of
competence is packed with the term 21st Century Skills.
(21st Century Skills).

In order to anticipate such statements, a learning
model is needed that can improve thinking skills and
working ability through vocational education, in
particular SMK and DUDI cooperate to build the industry
class so that the necessary 21st century capabilities can
be met in synergy between SMK, DUDI, and government
policy. Vocational education is basically “education to
work”. It is therefore crucial to develop the “teaching
industry” as one of the learning models for developing
the skills of graduates, including the ability to use critical
thinking skills and working ability in the face of
developments in the world of work globally.

2. RESEARCH METHODS

This research is research and development (R & D).
The development model used was the development phase
of Plomp’s educational planning (1997:5) accompanied
by several modifications taking into account the R&D
research steps. There are four stages of Plomp: The
MPBKEI-BMs development procedure consists of two
(two) stages, namely: the pre-development stage
(research stage) and the development stage. (tahap
development). The pre-development phase includes:
initial investigation, design, and realization/construction,
the intermediate development stage includes: testing,
evaluation, and revision. (test evaluation and revision
phase). The problem studied in this article performs a
need analysis (Plomp: Early Investigation) development
model.

3. RESULT AND DISCUSSION

The initial phase of investigation by conducting
discussions with a team of experts in the field of
Engineering and Engineering Education, the results of
theoretical studies and discussions through FGD found
the following results:

3.1. Learning design meets working concepts in
the Industry Electronics Industry expertise at
SMK

The analysis of needs is necessary in the early study
of the phenomena needed in providing an overview of the
Teaching Industry-based Learning Model of Industrial
Electronics (ELIND) as an alternative to the effective
model in cultivating critical thinking skills and
employability of SMK students.

Skills become the part produced in teaching industry
learning. SMK and DUDI work together to build an
industrial class with the teaching industry so that the 21st
century skills needed can be met in synergy between
SMK, DUDI, and government policy. Therefore, all
learning devices are developed by looking at the most
important components in 21st century skills and the
components of learning models that involve and
collaborate Project-Based Learning (PjBL) and Work
Based Learning (WBL)

3.2. Learning design based on learning theories
by applying the concept of learning by doing

Teaching Industry-based learning model has the basic
concept of transferring part of the educational process
and industrial processes into a learning design, so that the
organizer of the competence-based education that gives
birth to SDMs winning in global competition [5].
Teaching industry-based learning is an industrial learning
activity aimed at conditioning students into the actual
production process situation in the industry, by
presenting materials combined between SMK curriculum
materials with materials from the industry so that
synchronization between the two materials occurs.
Prastyawan et al., (2017) revealed that teaching industry
or industrial learning is a form of undertaking to give real
experience to students by involving students in this
production/service in industry or in school by directly
involving learners. Industrial learning is different from
other learning, where industrial learning participants gain
real experience that meets the needs of the industry [6].

Thus, to realize the teaching industry-based learning
conditions required the skills of teachers who are
professional in their fields, and competent industry
instructors, innovative learners capable of creating new
technological innovations. In addition, the government
policy that includes the ongoing processes, so that the
partnership is synergistic SMK, DUDI, and government
to fulfill the ability of graduates can be achieved in
accordance with the objectives of vocational education to
be able to face various challenges in the 21st century
through the learning model based on Teaching Industry
[7]. Through this learning model, critical thinking skills
and working skills can be enhanced.
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3.3. Identify the purpose of learning Electronics
Industry

Teaching industry can adopt the student-an Project-
Based Learning (PjBL) and/or work-based learning
model. (WBL). The description of the two models is as
follows.

PjBL involves learners and teachers in finding
solutions to questions about the environment around
them. Investigating questions of real-world conditions in
which students investigate consumption has long been
referred to as a worthy learning method. Thus, project-
based learning triggers curiosity and active involvement
of learners to know what is happening in their
surroundings [8]. This PjBL learning model has a syntax
in the teaching industry model. PjBL syntax consists of 4
stages, namely: 1) Reading about Science, (2) Direct
Instruction, (3) Process Science Teaching, and (4)
Project-based learning.

Project-based learning, as project work, can be seen
as an extensive, problem-based activity in which students
need to find a way to verify a phenomenon or solve a
problem. Thus, the defined skills aspects are relevant to
the attitude and ability aspects required by the student,
including skills such as critical thinking, creative
thinking, time management skills and the ability to work
cooperatively with others [9]. Netto-Shek et al. (2014)
emphasized that PjBL focuses on generating questions or
inquiries that direct learners to look at concepts and
principles related to their learning. He explained that the
work of this project takes a long period of time, involving
learners to generate new knowledge to build on the
premise of their research and understanding[10].

PjBL enables students to sharpen and develop skills
through knowledge reconstruction as they work together
to develop their projects and address the problems faced,
thus forcing them to maximize their cognitive aspects and
theoretical understanding thoroughly as well as
identifying their theoretic knowledge gaps [11]. This is a
more authentic approach to student learning experience
compared to the traditional approach.

Work-based learning (WBL) is a term used to
describe a university program class that brings together
universities and work organizations to create learning
opportunities in the workplace. (Boud & Solomon,
2001), Mahfud (2016) and Ambiyar et al., (2020) stated
that WBL is a learning model approach that uses the
workplace as a science transfer medium [12][13][14].
Thus, WBL as all forms of learning that exist in the
workplace.

3.4. Analysis of Learning Problems based on
Industry 4.0 (Teaching Industry)

Discrimination of the results of FGD against the
design of the ELIND learning model based on the

teaching industry in the revision / improvement is then
summarized in the following description: (1) In the
design of the teaching industry model gives the clarity of
the use of PjBL syntax and work based learning (WBL)
with the syntaxis of the Teaching industry model, (2) The
initial phase/step of the syntax of the IT learning model
should be added to one early phase, namely the analysis
of market needs, (3) clarify the relationship of the
Industrial Electronics expertise program with the IT
model, (4) an overview of its production process in the
industry/imaging the production machinery used with the
application of PLC as its control, (5) Focus on the
competence that students want to, rather than on the final
product, (6) Adding production process control
technology to the partner industry plan table, (7) Some
sensors and other automation systems can be added to the
miniature production machinery to be made, and consider
its production process, and (8) The evaluation instrument
must be specific and standard to measure student
competence.

3.5. Analysis of Learning Design based on
Industry 4.0 (Teaching Industry)

Here are the steps of the internship program as one of
the parts of the implementation of the WBL, i.e. (a)
Internship Planning, where the level of planning aspects
that play a role in the management and successful
learning of vocational/professional education and the
couple industry. The aspects that play a role in
determining the learning process of teaching in the school
and the industry of the partner include: internship tutor
teachers, industry instructors, students as internships
participants, tools and materials in the industry, teaching
materials, internshipping methods, schedule of
internshows, (b) Supply is the activity of structuring the
organization, the selection of personnel, the preparation
of task descriptions, the elaboration of work mechanisms
including the provision of guidance to students, as well
as the formulation of the coordination system, (c)
Implementation is the stage in which students implement
learning in the industry, (d) Supervision and Evaluation
are the activities of monitoring and evaluating the
implementation of internships in industry.. The
monitoring aims to know the success of the internship.
To know the success of the internship is obtained by
evaluating student learning in the industry. Student
assessment carried out by the industry through
competence tests by field instructors. Assessment at
school is realized in the form of a written report
containing activities during the internship. The form of
responsibility of the report is with the oral exam by the
teacher in the school. The oral examination performed
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INDUSTRY

PROJECT-BASED LEARNING
Syntax:
Activities in advance

1. Divide students into groups.

2. Provide incentives in the form of
essential questions or cases in the
industry

3. Planninga project

Core activity

1. Teachers guide and monitor
student activities in creating
timelines, deadlines, strategies,
and lists of project work needs.

. Teacher guides and monitors
student activity in working on
projects

. Students make a final presentation
of the project

. Teachers perform assessments to
measure the availability of basic
competencies with observation,
interview, and documentation
methods.

¥

Receiving orders

Identification and analysis of
order specifications

Creation of Order Planning Document
(procedure, timeline, product design, tools
and materials, final order specifications)

Equipment and materials to be
used.

Process of Order

Assistance to
Industry/Partners

$

Completion of Order

$

End of Order
Evaluation

WORK-BASED LEARNING
Syntax:
1. Planning of Industry
2. Suppliers
3. Licensed
4. Monitoring and Evaluation

PROBLEM-BASED LEARNING (PBL)
Syntax:

. Give orientation on problems to students

. Organize students to research problems

. Helping independent and group investigations

. Develop and present the results of work and
exhibit

. Analyze and evaluate the process of solving
problems.

Activities closed
Reflection of the project.

K Delivery of Order /

Figure 1 Industrial Electronics Based Teaching Industry.

can know and reveal the experience acquired by the
students during the internship.

The learning model is based on the teaching industry
to improve critical thinking skills and work ability that is
developed consists of 5 (five) components, namely: (1)
Syntax: syntax is the phase phase of activity in the
learning model that is realized in the network of learning
activities. Thus, the syntax of the learning model
designed in this study is generally a compound between
the design of the researcher with the ramble or the
classification of learning that has been much proposed by
the designers of learning models such as: [15][16][17]
[18][19][20] and [21]. (2) Social system: The social
system is a condition or situation or rule that applies in a
learning model; (3) the principle of reaction is a pattern
of activity that describes the response of the teacher to the
student, both individually and in a group, or as a whole;
(4) the support system: the system that supports a model
of learning is things that can support the achievement of
learning goals by applying the learning model [22].
Things referred to as support systems such as means,

materials, devices, and auxiliary tools or media; (5)
Instructional impact and followers/accompanying
impact: The user principle of the model should endeavour
to synergize all components in order to the learning
objectives.

Productive teachers in the field of industrial
electronics expertise have had sufficient experience in
support with contract teachers who have the knowledge
and skills of working several working equipment in the
laboratory. Nurfuadi (2019) says that a teacher should
have adequate skills and competence in the field he is
examined in order to improve his performance along with
performance or results and outcomes on a job [23].
Nurhadi & Lyau (2018) stated that the quality of teachers
is very important in order to support the economic
development of the country [24].

Competent teachers deliver students who are able to
enhance critical thinking skills and employability.
ELIND based teaching industry learning that has been
designed with the development phases of learning model
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problem analysis, Teaching Industry Model Analysis,
and the description of the content of ELIND teaching
industries based learning model, provides a framework of
industry teaching model with the phase that
systematically starts its analysis and development so that
after being tested is expected to effectively boost critical
thinking and working ability. Critical thinking skills are
also related to students’ ability to analyze arguments,
make conclusions using reasoning, evaluate or evaluate,
and make decisions or solve problems [25][26]. Critical
thinking skills can be skilled through learning in school,
especially on vocational education as a supply of
competitiveness for graduates [27][28]. For this reason,
optimizing the learning of critical thinking skills in the
classroom is important because it can affect student
learning outcomes [29][30]. Critical thinking skills are
one of the forms of 21st century skills that are expected
to equip students to have strong competitiveness in the
face of the competition in the labour market [31][27].
Some key indicators in measuring critical thinking skills
such as ability to interpret, analyze, draw conclusions,
evaluate, give explanations, and self-regulation [28].
This explanation provides an understanding of the
importance of integrating metacognitive strategies into
learning devices. If learning devices are packed well in
accordance with the learning objectives will grow HOTS
capabilities and produce effective learning.

Based on the results of data analysis and discussion
of the research results, it can be concluded that: (1)
conducting a literature study, (2) Images of teachers in
the SMK field of industrial electronics expertise in SMK
have the ability to implement the IT model, (3)
Identification of the Learning Goals of Electronics
Industry is adapted to the Tl model, (4) Analysis of
Learning Problems of Industrial Electronics is developed
with the approach of the IT Model, and (5) IT Model
Analysis by approaching the concept of industrial
processes in SMC, (6) Results of Focus Group
Discussion (FGD), so that students can master ELIND
learning with the production process in Industry and can
grow critical thinking ability and working ability.

4. CONCLUSIONS

Based on the analysis phase of learning design needs
to produce learning design of Industry Electronics based
Industry 4.0 (Teaching Industry) with the initial
investigation and theoretical analysis of learning needs
Industry based Electronics 4.0 (teaching industry),
namely: (1) learning design meets the concept of work in
the industry of industrial electronics expertise in SMK,
(2) learning design based on learning theories by
applying learning by doing concepts, (3) Identification of
learning objectives Industry electronics, (4) Analysis of
learning problems based on industry 4.0 ( Teaching
industry) and (5) Industry-based learning design analysis
4.0. (Teaching Industry).

ACKNOWLEDGMENTS

This work was supported by Directorate General of
Higher Education, Research and Technology Ministry of
Education, Culture, Research and Technology, Applied
Research Scheme of the University with the contract
number: 141/UN36.11/LP2M/2021. We are also be
grateful to Prof. Husain Syam, the Rector of Universitas
Negeri Makassar, for his assistance.

REFERENCES

[1] T. Rizaldi, Pembangunan pendidikan menuju era
MEA, 2016.
http://taufikrizaldi.blogs.uny.ac.id/2015/12/21/-
pembangunanpendidikan-menuju-era-mea/
(accessed Jan. 04, 2016).

[2] INPRES Nomor 6, Peningkatan daya saing nasional
dalam rangka menghadapi masyarakat ekonomi
Association of Southeast Asian Nations, 2014.
https://peraturan.bpk.go.id/Home/Details/77385/in
pres-no-6-tahun-2014

[3] W. Utomo, Paradigma pendidikan vokasi:
tantangan, harapan dan kenyataan, Almufi J. Meas.
Assessment, Eval. Educ., 1(2), 2021, pp. 65-72.

[4] INPRES Nomor 9, Revitalisasi Sekolah Menengah
Kejuruan dalam rangka peningkatan kualitas dan
daya saing sumber daya manusia indonesia, 2016.
jdih.setkab.go.id

[5] Budiyanto, Teaching industry : wahana produksi
berbasis riset & inovasi untuk mendukung proses
pembelajaran yang teintegritas dengan industri,
2015. https://sv.ugm.ac.id/2015/08/04/teaching-
industry-wahana-produksi-berbasis-riset-inovasi-
untuk-mendukung-proses-pembelajaran-yang-
teintegritas-dengan-industri/

[6] Y. I. Prastyawan, Mustiningsih, and M. H. A. Y.,
Manajemen Pembelajaran Berbasis Industri, J.
Manaj. dan Supervisi Pendidik, 1(2), 2017, pp. 176—
180. DOI: 10.17977/um025v1i22017p176.

[7]1 P.Purnamawati, M. Yahya, Sabran, A. Arfandi, and
F. Darmawan, The industrial electronics learning
model needs analysis based on industrial teaching at
vocational school, 2022, DOl:
10.2991/aebmr.k.220107.025.

[8] J.S. Krajcik and C. M. Czerniak, Teaching science
in elementary and middle school: a project-based
approach, 5th ed., New York: Routledge, 2014.
DOI: 10.7771/1541-5015.1489.

[9] K.Ngeow, Y.S.Kong, Learning to learn : preparing
teachers and students for learning to learn:
preparing teachers and students for problem-based
learning, ERIC Dig., 20, 2001, pp. 1-6.

380|Page



[10] B. T. Ho, J. A. Netto-Shek, Making projects work:
structuring learning. managing project work in
schools: issues and innovative practices, 1st ed,
Singapore: Prentice Hall, 2014.

[11] L. Helle, P. Tynjéla, and Olkinuora, Project-based
learning in post-secondary education — theory,
practice and rubber sling shots, High. Educ., 51,
20186, pp. 287-314. DOI:
https://doi.org/10.1007/s10734-004-6386-5.

[12] D. Boud, N. Solomon, Work-based Learning: A
New Higher Education? SRHE/OU Press, 2001.

[13] T. Mahfud, Evaluasi Program Praktik Kerja
Lapangan, J. Pendidik. Teknol. dan Kejuru., 23(1),
2016, pp. 110-116.

[14] A. Ambiyar, Ganefri, S. Suryadimal, N. Jalinus, R.
Efendi, and Jeprimansyah, Development of work
based learning (WBL) learning model in heat
transfer courses, J. Phys. Conf. Ser., 1481, 2020, p.
12113, DOI: 10.1088/1742-6596/1481/1/012113.

[15] R. N. Evans and E. L. Herr, Foundations of
Vocational Education 2nd Edition, Pearson College
Div, 1978.

[16] G. Evan, Student control over learning, In J.B.
(Briggs (Ed)), 1991.

[17] G. R. Morrison, S. M. Ross, J. E. Kemp, and H.
Kalman, Designing Effective Instruction, John
Wiley \& Sons, 2010. [Online]. Available:
https://books.google.co.id/books?id=yglbaCIN3K
MC

[18] R. L. Lynch, Designing vocational and technical
teacher education for the 21st century, ERIC
Clearinghouse on Adult, Career, and Vocational
Education, Center on Education and Training for
Employment, College of Education, the Ohio State
University, 1997.

[19] R. I. Arends, Exploring teaching an introduction to
education, Boston: McGraw-Hill, 2001.

[20] B. R. Joyce, M. Weil, and E. Calhoun, Models of
teaching (7th ed.), Allyn and Bacon, 2004.

[21] P. D. Eggen and D. P. Kauchak, Strategies and
Models for Teachers: Teaching Content and
Thinking Skills, Pearson/ Allyn and Bacon, 2006.
[Online]. Available:
https://books.google.co.id/books?id=GnDuAAAA
MAAJ

[22] A. S. Suparno, Membangun kompetensi belajar,
Jakarta: Direktorat Jenderal Pendidikan Tinggi,
2000.

[23] Nurfuadi, Manajemen Kompetensi Guru dalam
Peningkatan Mutu Pendidikan, 2019. [Online].
Available: www.iainpurwokerto.ac.id

[24] D. Nurhadi and N. M. Lyau, -Cultivating
responsibilities of vocational teachers: a framework
for preparing education to work, J. Pendidik.
Teknol. dan Kejuru., 24(2), 2018.

[25] K. Larsson et al., Modern approaches to the
development of critical thinking of students, 983(1),
Rowman & Littlefield, 2019.

[26] J. E. McPeck, Critical thinking and education,
Routledge  Library  Edition:Philosophy  of
Education, 2016.

[27] L. Bellaera, Y. Weinstein-Jones, S. llie, and S.
T.Baker, Critical thinking in practice: the priorities
and practices of instructors teaching in higher
education, Think. Ski. Creat.,, 41, 2021. DOI:
https://doi.org/10.1016/j.tsc.2021.100856.

[28] S. Cottrell, Critical thinking skills: Effective
analysis, argument and reflection, Macmillan
International Higher Education, 2017.

[29] R. Paul and L. Elder, The miniature guide to critical
thinking concepts and tools, Rowman & Littlefield,
2019.

[30] I. Sasson, 1. Yehuda, and N. Malkinson, Fostering
the skills of critical thinking and question-posing in
a project-based learning environment, Think. Ski.
Creat., 29, 2018. DOI: 10.1016/j.tsc.2018.08.001.

[31] M. A. A. Kadir, What teacher knowledge matters in
effectively developing critical thinkers in the 21 st
century curriculum? Thinking Skills and Creativity,
23, 2017, pp. 79-90.

38l|Page



