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ABSTRACT
SMKN 4 Semarang has implemented the teaching factory model, which has created many innovative and commercial
technological works with the potential to be patented. This research examines the views of SMKN 4 teachers on the
importance of patenting innovative and commercially viable works and how they incorporate the concept of patentability
into the school's educational management. Descriptive analysis is used in the study to provide a summary of the teachers'
perspectives and to understand the underlying ideas behind incorporating patenting into the school's educational
management. The results of the prior knowledge assessment indicate that the respondents have a limited understanding
of the importance of patents and the process of obtaining them, as evidenced by their low scores (1.0 and 1.8). On the
other hand, they have a better grasp of the idea of patents and the advantages of having a patented product, with higher
scores (3.6 and 3.7). Additionally, several components of educational management, such as learning outcomes, the role
of teachers, leadership policies, human resources, infrastructure, and collaboration, were essential to be incorporated
into the school's educational management.
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1. INTRODUCTION

Innovation, commercial, and technological works
play a crucial role in modern education as they drive
economic growth and development [1]. In an
increasingly competitive and technologically advanced
world, students must be equipped with the skills and
knowledge to bring new products and ideas to market. By
incorporating education on innovation and commercial
technology products into the curriculum, students can
gain a deeper understanding of the processes involved in
creating and commercializing new products.
Additionally, by learning about the commercialization of
technology products, students can better understand the
economic and financial aspects of bringing a product to
market, which can be valuable in a wide range of careers.
Innovation and commercial technology products in
education cannot be overstated, as it equips students with
the skills and knowledge, they need to thrive in a rapidly
changing world [2-4].

Patentability is a critical aspect of commercializing
technology products, as it provides legal protection for
the inventor's ideas and innovations [5, 6]. A patent gives

the inventor exclusive rights to the product for a certain
period, preventing others from using or selling the
invention without permission. This protection is
significant for technology products because it allows
inventor to recoup their investment and profits from their
ideas and innovations. In addition, a patent can also serve
as a valuable marketing tool, as it can be used to
demonstrate the uniqueness and value of the technology
product to potential customers and investors.
Patentability also encourages innovation, incentivizing
inventors to develop new ideas and products. Without the
ability to protect their ideas and innovations, inventors
may be less likely to invest their time and resources into
creating new products. In conclusion, patentability plays
a crucial role in commercializing technology products.
The inventor needs to recoup their investment, protect
their ideas, and encourage continued innovation [6-9].

The teaching Factory (TeFa) model is well suited to
incorporating patentability education into vocational
training, as it provides students with real-world, hands-
on experiences in producing technology products [10,
11]. In a teaching factory setting, students learn about the
entire process of bringing a technology product to
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market, including the importance of patentability in
protecting their ideas and innovations. Additionally, the
close collaboration between the vocational school, the
university, and the industry in a teaching factory setting
allow for the integration of patent education into the
curriculum in a way that is relevant, practical, and up-to-
date [12-14].

SMKN 4 Semarang is a Vocational High School
(SMK) with a 'Center of Excellence' predicate [15] which
has the right to receive tertiary assistance from the
university. This condition is in line with the regulation
from The Ministry of Education, Culture, Research and
Technology (Kemdikbudristek) through Regulation No.
165/M/2021 on the Vocational High School Center of
Excellence Program [16-18]. The goal is to produce
graduates who can work or become entrepreneurs
through vocational education. In the program, selected
vocational high schools will receive assistance from
higher education institutions to meet national education
standards, implement links, and match the job market.
Besides, conduct in-house training for school principals
and teachers, manage and develop the vocational high
schools [19, 20], and assist with the use of technology.

The assistance program for vocational high schools
by higher education institutions is created to work
together and achieve the set goals. The assistance is
general and not specific to a particular program, such as
the Teaching Factory (TeFa), which is also a national
program in the revitalization of vocational high schools
[21] as stated in Presidential Instruction No. 9 of 2016 on
Revitalization of Vocational High Schools (SMK) [22].

Concerns regarding the existence or lack of patents on
innovative and commercial technological works created
at SMKN 4 as the implementation of teaching factory
practice should be taken seriously. By incorporating
patentability education into the curriculum, vocational
schools can help students understand the importance of
protecting their ideas and innovations, supporting career
development, promoting teachers, and increasing the
popularity and the school’s value.

Based on the aforementioned considerations, this
study is aimed to examine SMKN 4 teachers'
perspectives on the importance of patentability for
innovative and commercial technological works and to
understand the challenges and benefits of incorporating
patentability on the educational management of the
school.

The research questions in this study are:

RQ (1). What are SMKN 4 teachers' perspectives on the
significance of patentability for innovative and
commercial technological works?

RQ (2). How do SMKN 4 teachers incorporate the
concept of patentability into the educational management
of the school?

2. LITERATURE REVIEW

2.1. Teaching Factory in Vocational training

The concept of a Teaching Factory is the alignment
of manufacturing education and training tailored to the
requirements of modern industry. The increasingly
complicated demands of the modern industry have driven
professionals and academics to create a new vocational
education curriculum. Teaching Factory is a form of two-
way knowledge communication between academia and
industry in real life. Teaching Factory serves as a real-
world learning setting for academics and students to
develop their abilities and comprehend the real
challenges of industrial practice [23-25].

Teaching Factory is an industry-based learning
system developed and integrated with production units.
This learning system utilizes the production unit to run a
business or production process for vocational students.
Teaching Factory covers management, production,
marketing, and evaluation processes [26].

2.2. Teaching Factory to the Innovative and
Commercially Technological Works

The teaching factory model encourages innovation by
giving students an extraordinary educational opportunity
to blend in-class instruction with practical experience in
an industrial environment (Figure 1). Students can work
on projects, try out new methods and tools, and hone their
analytical abilities. The concept also gives students
access to cutting-edge tools, machinery, and equipment,
enabling them to develop their technical abilities.
Students are encouraged to develop their ideas into actual
products, and project-based learning and cooperation
with business professionals help build an entrepreneurial
attitude. The teaching factory model fosters an innovative
environment where students are constantly learning and
developing and can use their skills and knowledge to
solve problems in the real world [27, 28].
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Figure 1. Pros and Cons of Teaching Factory Model to Innovative Outcomes

One of the challenges in using the teaching factory
model to achieve innovative outcomes is the need for
well-trained and experienced instructors. The model
requires teachers to understand industry practices
strongly and have a passion for teaching. In addition,
access to advanced technologies and equipment is also a
challenge, as not all teaching factories have access to the
same resources. Another challenge is ensuring that
students have access to real-world industry projects and
opportunities to work with industry professionals. This
condition requires building solid partnerships with local

2.3. Patent and Commercially Technological
Works

Vocational High Schools (78.1%) in Indonesia
have commercial, technological works. Although 57.1%
of the schools' technological works are patentable, 94.3%
still need patented. Most respondents (95%) said that the
main obstacle in commercializing technology products
was the need for more promotion and marketing. Most of

businesses and organizations. Finally, the teaching
factory model requires significant infrastructure,
equipment, and resource investment, which can be a
barrier for some institutions. These challenges must be
overcome to effectively integrate the teaching factory
model into vocational training and achieve innovative
outcomes (Figure 1).

the respondents (71.4%) also did not understand the
procedure for registering or obtaining a patent [29].

President Regulation No. 13, 2016 on Patents
states that a patent is an exclusive right given by the state
to an inventor for his invention in the field of technology
for a specific amount of time, allowing the inventor to
carry out the invention themselves or giving permission
to other parties to do so [30]. The difference between
invention and innovation is that the former refers to an
inventor's concept of transforming problem-solving
activity in the technology field in the form of a product
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or process or improvement and development of a product
or process [30, 31].

Implementing patent rights and copyrights in
Indonesia is a complex issue with varying opinions.
Some studies confirm that the laws and regulations are
well-established and enforced [32-34] while leaving
room for improvement in the country's protection and
enforcement of intellectual property rights [35, 36].

2.4. Teacher’s Perspectives

Teachers' perspectives refer to their attitudes, beliefs,
values, and experiences that shape their teaching
practices and inform how they view their role in
education. It encompasses the teacher's views on
learning, the curriculum, and their students, their values
[37], and life experiences. Teachers' perspectives are
influenced by various factors, including their educational
background, professional development [38, 39], and
cultural and social experiences [40], which can change
over time.

There have been significant educational policy and
practice recommendations as a consequence of research
based on the teacher's perspective [41-43]. These
recommendations aim to improve the effectiveness of
teaching and learning and address issues such as teacher
well-being, workload, and professional development.
They are based on thoroughly understanding teachers'
experiences, motivations, and challenges.

The findings from research on teachers' perspectives
have helped policymakers, and educators better
understand the complexities of the teaching profession
and the impact of various educational policies and
practices on teachers and students. The goal is to create a
more supportive and empowering environment for
teachers to use their expertise and creativity to inspire and
engage their students [44-46].

3. METHODS

3.1. Research Design

A quantitative approach is implemented to explore
teachers' perspectives in SMKN 4 Semarang and to gain
a deeper understanding of their thoughts and feelings
about the significance of technological works'
patentability.

3.2. Population

Teachers and school administrators at SMKN 4
Semarang make up the study's population. The leaders
and representatives of the normative, flexible, and

effective subject instructors at SMKN 4 Semarang make
up the research sample. The school's vice principal for
student affairs, deputy head for personnel and
infrastructure, and the principal made up the leadership
team. The school was consulted to select this sample,
which included up to 40 research participants.

3.3. Data Collection

This study employed a multi-method approach to
gathering data, ensuring a comprehensive and valid
understanding by complementing each method. These
methods include: (1) questionnaires, which were used to
collect primary data through self-administered surveys
[47]; (2) direct interviews and Focus Group Discussions
(FGD) to supplement the data collected through
questionnaires [48]; (3) observations were carried out on
the field to validate the information gathered from the
questionnaires and interviews; and (4) documentation,
which involved collecting data from statistical reports,
activity records, literature, and other relevant documents
related to the research problem.

There were 21 questions in the questionnaire to assess
respondents' opinions on the significance of patentability
for innovative and commercial technological works and
the incorporation of the concept of patentability into the
school's educational management. School education
management was viewed through collaboration, learning
outcomes, educational management, human resources,
leadership policies, and infrastructure.

3.4. Data Analysis

To effectively analyze trends in the components of
the study on teachers' perspectives regarding the
importance of patent protection for innovative and
commercial technological works, the data was collected
through questionnaire distribution which is presented in
tabulated form, accompanied by graphical and tabular
representations.

Descriptive analysis is applied in this study to
summarize and describe the main features of teachers'
perspectives, to understand its underlying concepts to
incorporate patentability on the educational management
of the school.

4. RESULTS AND DISCUSSION

4.1. Innovative and Commercially
Technological Works in SMKN 4 Semarang

SMKN 4 Semarang, through its implementation
of the teaching factory model, has produced numerous
innovative and commercial technological works that
showcase the school's commitment to fostering
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technological advancement and preparing its students for
success in the real world.

Participants in the research, teachers and school
administrators at SMKN 4 Semarang, believe that
technological works owned by the school have a chance
of becoming patented. In response to the question about

technological works and their potential to be patented at
SMKN 4 Semarang. All 40 respondents provided an
average score of 4.0 (Table 1), and no single respondent
gave another value than 4. Therefore, the respondents'
agreement is exceptionally high (100%).

Table 1. Technological works and their potential to be patented at SMKN 4 Semarang (N = 40)

Question Means

Values Given by Respondents

4 3 2 1

X2 In your opinion, are there any technological
works owned by SMKN 4 that have the
potential to obtain patents?

4.0 40 0 0 0

4.2. Perspectives on the Significance of
Patentability

This study measures the teacher's perspective
regarding the significance of patentability through

several knowledge parameters, which include: (1) the
understanding of patents, (2) the urgency of patents, (3)
the procedures for obtaining patents, and (4) the benefits
of owning a patented product. Table 2 explains the
question items on the questionnaire that lead to the
intended knowledge parameter.

Table 2. Knowledge parameters on teacher's perspective regarding the significance of patentability

Knowledge Parameters

Understanding of
Patents

Urgency of
Patents

Procedures for
obtaining patents

Benefits of Owning a Patented
Product

X1. Are those
SMK's innovative
technological works
already registered to
have patents?

X4. Do you understand
the procedure for
obtaining a patent?

X7. Do you know that if the teacher
produces a patented work, thus it
can be counted as an innovative

X3. To what extent do work to be used for career
you understand patents? development or promotions?

X8. Do you know that if SMK
produces a patented work, the
school’s popularity and

X6. Do you agree that accreditation value can be
the SMK where you increased?
work produces
technological works that
can be patented?

X9. Do you agree that if an
innovative work is patented, it can
boost its potential to be
commercialized?

X.14 If the school has patented
works, it has a great chance of
winning various competitions (eg
Krenova, etc.).

An average value is calculated from the responses to
the eight questions that assess prior knowledge of the
importance of patentability, as shown in Figure 2. Based

on the data in Figure 2, respondents need more
knowledge regarding the urgency of patents and
procedures for obtaining patents. However, respondents
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entirely understand the understanding of patents and the
benefits of owning a patented product.

Based on the data in Figure 2, respondents need
to learn more about the urgency of patents and the
procedures for obtaining patents. The low scores are

notably 1.0 and 1.8. However, respondents entirely
understand the understanding of patents and the benefits
of owning a patented product. This phenomenon is
demonstrated by the values of 3.6 and 3.7 and is at a
higher level.

4
3,5
3

2,5
2

1,5
1

0,5
0

X3 X6 X1 X4 X7 X8 X9 X14

Questions

Figure 2. Teachers' perspectives regarding the significance of patentability

It is critical to pay close attention to teachers' low
understanding of the significance of registering a patent
for innovative commercial and technological works.
Based on observation and informal interviews conducted
during the study, there were at least four reasons teachers
need a greater understanding of the importance of
patents.

Many teachers may not have received formal training
or education on patents and intellectual property.
Furthermore, vocational schools often focus on providing
students with practical skills, which may not include
information on patent law and intellectual property
rights. Additionally, teachers may have yet to gain
personal experience with patent law or the process of
obtaining a patent, and this makes teachers challenging
to understand the urgency of the matter. Then, patent law
may not be directly relevant to the subject area that a
teacher is teaching, leading to a lower level of interest or
understanding. Overall, it is essential for vocational
school teachers to understand patent law and intellectual
property rights, as it is an essential aspect of innovation
and protecting creative ideas.

4.3. Integrating the Concept of Patentability on
the Educational Management

Generally, to integrate the concept of patentability
into the educational management of a school, some

following steps need to be taken. The steps cover; policy
development, training, innovation encouragement,
collaboration with the related organization, and
integration of patent education in the curriculum.
Therefore, this study highlights several elements of
educational management, such as learning outcomes, the
teacher's role, leadership policy, human resources,
infrastructure, and collaboration (Figure 3).

Observing from the teachers' perspective, SMKN 4
Semarang can incorporate education on patents and
intellectual property into its curricula, making it a regular
part of the student's learning experience focusing on
learning outcomes and the teacher's role. By concerning
the matters, the school may encourage students to engage
in innovative thinking and problem-solving by fostering
a culture of creativity and encouraging the protection of
their ideas through patents.

SMKN 4 Semarang considers developing a policy
that outlines the importance of patents and intellectual
property and how it affects the school and its students by
focusing on leadership policy and improving human
resources. Additionally, the teachers view that it is
necessary to collaborate with related organizations, like
universities, to provide students with opportunities to
learn about patents and intellectual property. This
collaboration can also provide training and resources.

M
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Figure 3. How teachers integrate the concept of patentability into educational management

for teachers to help them better understand the subject of
patents and intellectual property, in the form of online
resources and workshops.

4.3.1. Learning Outcome

Technological works can be as final student
assignments, and this is a form of learning outcome.
Consequently, technological works can also be produced

during teaching factory practices. Given the value of 3.6
and 3.7 on average, the teachers consider that it is
necessary to integrate the design of technological works
as learning outcomes and conceptualize teaching factory
practices to produce innovative technological works.
Based on the data in table 3, the teachers consider it
necessary to fix problems regarding learning outcomes to
incorporate patent education into school curricula.

Table 3. Teachers’ Opinion on Learning Outcome

Question Means

X10 The patentability of technological works value can be a student's final project. 3.7

X11 Patentability technological works can result from Teaching Factory practices. 3.6

By managing learning outcomes, (1) the education on
patents is effectively applied, (2) the school can
demonstrate accountability and transparency to
stakeholders, including students, parents, and regulatory

bodies, and (3) it shows that the school is committed to
providing high-quality education. As a result, the
education provided can be effective, accountable, and
continuously improving.

4.3.2. Teacher’s Role

In designing and producing patentable innovative
technological works, teachers are expected to act as
mentors and partners for their students. Teachers can
guide and support students as they navigate the process

of designing and producing innovative technological
works, helping them overcome challenges and succeed in
their projects. By acting as mentors and partners, teachers
can encourage students to think creatively and develop
innovative ideas that can be protected through patents.
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as mentors
and partners

X12 X13

drive the
creation of
innovative
technological
works from
students or
teachers
themselves

Figure 4. Teachers’ opinion on their role in the concept of patentability education

The teachers are also of the view that it is important
to ensure that the practice of teaching factory is not only
to receive orders from the industry, but also to drive the
creation of innovative technological works that can be
registered as patents designed by teachers or students at
SMKN 4 Semarang.

The questions regarding the two issues are; X12. The
teacher should be the students' assistant in designing and
manufacturing patentability works, X13. Teaching
factory practices should not only accept orders from
industries but also drive the creation of innovative works
from teachers or students. The respondents give the
average of 3.6 and 3.7 values weighing 49% and 51% for
both items. This event also signifies positive opinions
from teachers.

4.3.3. Leadership Policy

Teachers perceive a leader's crucial role in
implementing any program plan, regardless of the
circumstances. In addition, the leadership policy has to
have the support of all stakeholders in the school,
including the faculty, administration, and students.
Meanwhile, the teachers also believe there is an adequate
support structure for creating inventive works with
patentability.

Good leadership policy helps to provide direction and
guidance for the integration of patentability into
education management, ensuring that all stakeholders
understand the goals and objectives of the initiative.
Besides, it can help ensure accountability and
transparency in integrating patentability into education
management, ensuring that all stakeholders are aware of
their responsibilities and are held accountable for their
actions.

3,72
3,7
3,68
3,66
3,64
3,62
3,6
3,58
3,56
3,54

X18 X19 X20
Questions

Figure 5. Teachers’ opinion on leadership policy
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The teachers' viewpoint on the significance of the
leadership role in advancing the patentability concept
(X19) is shown in Figure 5. They gave an impressive
score of 3.6 on average or 90%. It is similar to their views
on the system supporting the concept. However, the

4.3.4. Human Resources

The teachers agreed that human resources are critical
in integrating the concept of patentability into education
management. Human resources are crucial in executing
and implementing strategies and policies related to
intellectual property. They are responsible for
communicating the importance of patent protection to
teachers, students, and other stakeholders and providing
training and support to ensure that patentable innovations

teachers emphasized the significance of comprehensive
support at 3.7 points on average or 92.5% from all parties,
including teachers, academic staff, and students, to the
leader to succeed in the integration of patent education.

are correctly identified and managed. Additionally, they
can help foster a culture of innovation and
entrepreneurship within the educational institution,
encouraging the development of new ideas and
technologies. By effectively integrating patentability into
education management, institutions can ensure that their
innovations are protected, allowing them to derive
maximum value from their intellectual property.

3,72
3,7
3,68
3,66
3,64
3,62
3,6
3,58
3,56
3,54

X15
human resources are not a

barrier

Questions X16
human’s ability

Figure 6. Teachers’ opinion on human resources

Teachers may acknowledge that human resources are
not a barrier to successfully implementing the concept of
patentability into education management through
questions X15 and X16. In this instance, the teachers'
confidence level is 3.6 on average or 90%. The teachers
have more confidence in the human resources' ability to
provide quality education, with 3.7 points on average or
92.5%.

Several factors can hamper the success of integrating
the concept of patentability into education management
caused by human resources, including lack of
understanding or knowledge, resistance to change,
limited resources, inadequate communication, and lack
of incentives. The challenges should be well notified by
the school to ensure the successful integration of

patentability into education management and maximize
the benefits of protecting their intellectual property.

4.3.5. Infrastructure

Infrastructure is essential in integrating the concept of
patentability into education management as it provides
the necessary framework to implement patentability
policies and procedures. Some examples of the necessary
infrastructure include information technology, legal
support, processes and procedures, training and support,
and funding. A well-developed infrastructure provides
the foundation for successfully integrating the concept of
patentability into education management, allowing
institutions to protect and commercialize their
intellectual property effectively.
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14

26

score: 4 score: 3 score: 2 score: 1

Figure 7. Teachers’ opinion on infrastructure at SMKN 4 Semarang

The condition of the facilities and infrastructure
owned by SMKN 4 Semarang are currently conducive to
patent education (X17). Figure 7 shows that 26 teachers
give a relatively high level of trust regarding the
availability of infrastructure in supporting the concept of
patentability in education management, or 65% of all
respondents. Meanwhile, the remaining 14 teachers, or
around 35%, provide a lower value (3). All of the
respondents are satisfied with the availability of
infrastructure at SMKN 4 Semarang. This condition
demonstrates the readiness of SMKN 4 Semarang to
incorporate the idea of patentability into their education
management.

4.3.6. Collaboration with Universities

The concept of collaboration between SMK and
universities or other organizations can leverage each

other's strengths and resources to improve the process of
protecting and commercializing intellectual property.
Figure 8 illustrates how the patent process happens in the
collaboration of UNNES and SMKN 4 Semarang. At
UNNES, patent registration proposals are processed at
the Intellectual Property Right Center (Sentra HAKI),
which then will be verified at the Faculty level and, more
specifically, by the particular Department or Study
Program. Meanwhile, SMKN 4 Semarang must be
prepared with an expertise program that has the potential
to generate technological works. Both convenient
systems at UNNES and SMKN 4 Semarang will support
the teaching factory practice in producing innovative
products that can become income-generating.

Figure 8. Collaboration model between SMKN 4 Semarang and UNNES
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Table 4 shows the average score for this issue, 3.6
points, revealing that the teachers place a high value on
collaboration between SMK and universities (X5). The
22 respondents provided a score of 4, and the 18
respondents gave a score of 3. None of the respondents
provides a score of 2 or 1. Teachers also recognized the
necessity for SMKs to collaborate with other parties, such
as the university (X21), like UNNES, to address any

Table 4. Teachers’ opinion on collaboration with
universities

Question Means

X5 Do you agree that SMK
(SMKN 4 Semarang) should
collaborate with universities
(UNNES) to train and assist
teachers in obtaining patents?

3.6

X21 To produce patentable works
or overcome existing
constraints, SMK needs to
work with other parties, in this
case, universities (UNNES).

3.7

However, both parties (university and SMK) must be
aware of factors that hamper the collaboration process.
The factors may deal with (1) different priorities and
goals between SMK and universities, (2) how the
organizational culture works because different
organizational cultures can also hinder collaboration and
create difficulties in working together effectively, (3)
lack of communication which can lead to
misunderstandings and mistakes in the collaboration
process, (4) limited significant resources such as time,
money, and personnel, (5) different regulations between
SMK and university may lead to the difficulty to
collaborate and share resources.

5. CONCLUSIONS

This study recognizes SMKN 4 teachers' perspectives
on the significance of patentability for innovative and
commercial technological works and how teachers
optimize their prior knowledge about patents into the
integration of the patentability concept on the educational
management of SMKN 4 Semarang.

available shortcomings or hurdles. Around 67.5% of
respondents, or 27 people, gave a score of 4, while about
32.5%, or 13 people, gave a score of 3. None of the
respondents rated on this issue provides a score of 2 or 1.
This phenomenon demonstrates the teachers' enthusiasm
for supporting the collaboration between Vocational
Schools and universities.

Respondents need to gain more knowledge about the
urgency of patents and procedures for obtaining patents,
as shown by low scores (1.0 and 1.8) in the assessment of
prior knowledge. However, they better understand the
concept of patents and the benefits of owning a patented
product, with higher scores (3.6 and 3.7). This
phenomenon is due to a need for formal training or
education on patent law and intellectual property rights
in vocational schools and teachers' lack of personal
experience with the subject. It is essential for vocational
school teachers to have a basic understanding of patent
law and intellectual property rights to support innovation
and protect creative ideas.

Several steps need to be taken to integrate the concept
of patentability into school education, including policy
development, training, encouragement of innovation,
collaboration with related organizations, and integration
of patent education into the curriculum. In line with that,
this study highlights several elements of educational
management, such as learning outcome, teacher's role,
leadership policy, human resources, infrastructure, and
collaboration. Of the six components, teachers and school
administrators believe that all of these parts are highly
urgent in incorporating the idea of patentability into
educational management. The high level of agreement
among respondents falls between the average values of
3.6, or about 90% of respondents, and 3.7, roughly 92.5%
of respondents.

ACKNOWLEDGMENTS

We want to thank Universitas Negeri Semarang
(UNNES) for their invaluable support and contribution
during this research. We would also like to thank SMKN
4 Semarang for providing us with the necessary resources
and access to their facilities. We sincerely thank the
Department of Intellectual Property Right Center of
UNNES for their valuable guidance and insights while
writing this paper. The authors declare that they have no
conflicts of interest related to this research.

276             S. Sunyoto et al.



REFERENCES

[1] E. Alotaibi, A. Khan, Impact of Covid-19 on the
Hospitality Industry and Responding to Future
Pandemic through Technological Innovation,
Procedia Computer Science, 204, 2022, pp. 844-
853. DOI:
https://doi.org/10.1016/j.procs.2022.08.102

[2] K. Khan, C.W. Su, A.U. Rehman, R. Ullah, Is
technological innovation a driver of renewable
energy?, Technology in Society, 70, 2022, pp.
102044. DOI:
https://doi.org/10.1016/j.techsoc.2022.102044

[3] H.A. Almusawi, C.M. Durugbo, A.M. Bugawa,
Innovation in physical education: Teachers’
perspectives on readiness for wearable technology
integration, Computers & Education, 167, 2021, pp.
104185. DOI:
https://doi.org/10.1016/j.compedu.2021.104185

[4] K. Dong, F. Taghizadeh-Hesary, J. Zhao, How
inclusive financial development eradicates energy
poverty in China? The role of technological
innovation, Energy Economics, 109, 2022, pp.
106007. DOI:
https://doi.org/10.1016/j.eneco.2022.106007

[5] D. Chung, Y. Kwon, Z. Kim, Technology life cycle
and commercialization readiness of hydrogen
production technology using patent analysis,
International Journal of Hydrogen Energy, 2023.
DOI:
https://doi.org/10.1016/j.ijhydene.2022.12.186

[6] M.A. Fasi, An Overview on patenting trends and
technology commercialization practices in the
university Technology Transfer Offices in USA and
China, World Patent Information, 68, 2022, pp.
102097. DOI:
https://doi.org/10.1016/j.wpi.2022.102097

[7] C. Kalantaridis, M. Küttim, Multi-dimensional time
and university technology commercialisation as
opportunity praxis: A realist synthesis of the
accumulated literature, Technovation, 2022, pp.
102685. DOI:
https://doi.org/10.1016/j.technovation.2022.10268
5

[8] S.K. Bagheri, M. Goodarzi, M. Mahdad, M.S. Ali
Eshtehardi, Popularity of patent commercialization
policies: Iran as a case, World Patent Information,
66, 2021, pp. 102063. DOI:
https://doi.org/10.1016/j.wpi.2021.102063

[9] P.J. Woodfield, Y.M. Ooi, K. Husted,
Commercialisation patterns of scientific knowledge
in traditional low- and medium-tech industries,

Technological Forecasting and Social Change, 189,
2023, pp. 122349. DOI:
https://doi.org/10.1016/j.techfore.2023.122349

[10] A. Haris, Learning system management based on
teaching factory in Indonesia, Journal of Advanced
Research in Social Sciences and Humanities, 2,
2017. DOI: https://doi.org/10.26500/jarssh-02-
2017-0402

[11] B. Wijaya, Model Pengelolaan Teaching Factory,
Jurnal Penelitian Pendidikan, Vol.20 No.2, 2013.

[12] K. Lindvig, H. Mathiasen, Translating the Learning
Factory model to a Danish Vocational Education
Setting, Procedia Manufacturing, 45, 2020, pp. 90-
95. DOI:
https://doi.org/10.1016/j.promfg.2020.04.077

[13] M.H. Barak, A. Shoshana, “Learning is not the most
important thing; it's to make them into human
beings”: Teacher identity in vocational schools in
Israel, Teaching and Teacher Education, 117, 2022,
ap. 103794. DOI:
https://doi.org/10.1016/j.tate.2022.103794

[14] M. Koopman, I. Zitter, L. Baartman, E. de Bruijn,
Learning environments in vocational education:
how to elicit learning for and in practice, in: R.J.
Tierney, F. Rizvi, K. Ercikan (eds.) International
Encyclopedia of Education (Fourth Edition),
Elsevier, Oxford, 2023, pp. 206-215. DOI:
https://doi.org/10.1016/b978-0-12-818630-
5.03034-7

[15] M. Sholikin, SMK Negeri 4 Semarang, in, SMK
Negeri 4 Semarang, 2023.

[16] A. Rahman, W.D.A. Zebua, E. Satispi, A.A.
Kusuma, Formulasi Kebijakan Program Sekolah
Menengah Kejuruan Pusat Keunggulan (SMK PK)
di Indonesia, Seminar Nasional Penelitian LPPM
UMJ 2022, 2022.

[17] S.H. Wibowo, R. Toyib, Y. Darnita, H. Witriyono,
Muntahanah, M. Imanullah, Y. Darmi, Applied
Research Training for Vocational Middle School
Teachers Center of Excellence, Journal of
Empowerment, 3, No.1, 2022.

[18] B.K.S.d.H. Masyarakat, Buku Saku SMK Pusat
Keunggulan, Kementrian Pendidikan dan
Kebudayaan Indonesia, 2020.

[19] Muharrom, Aslan, Jaelani, Implementasi Kurikulum
Merdeka Belajar Pada Pembelajaran Pendidikan
Agama Islam Di SMK Pusat Keunggulan SMK
Muhammadiyah Sintang, Jurnal Ilmu Pendidikan
danKearifan Lokal (JIPKL), Vol. 3 No. 1, 2023, pp.

Teachers’ Perspectives on the Significance of Patentability             277



1-13. DOI:
https://doi.org/10.30738/jtvok.v10i1.12114

[20] D.A. Prabowo, M.Y. Fathoni, R. Toyib, D. Sunardi,
Sosialisasi Aplikasi Merdeka Mengajar dan
Pengisian Konten Pembelajaran pada SMKN 3
Seluma untuk Mendukung Program SMK PK
Tahun 2021, Jurnal Pengabdian Masyarakat
Teknologi Terbarukan (JPMTT), 1, No.2, 2021, pp.
55-60. DOI: https://doi.org/10.58794/jdt.v2i1.84

[21] A. Purwanto, D. Novitasari, M. Asbari, The Role of
Leadership, Teaching Factory (TEFA) Program,
Competence of Creative Products and
Entrepreneurship On Entrepreneurial Interest of the
Vocational School Students, International Journal
of Social and Management Studies, 3(5), 2022, pp.
58-64. DOI:
https://doi.org/10.5555/ijosmas.v3i5.185

[22] S.R.I. Manalu, S. Hermanto, J.R. Duling, Galfri
Siswandi, Supriyadi, A.P. Siahaan, Tata Kelola
Pelaksanaan Teaching Factory, Direktorat
Pembinaan Sekolah Menengah Kejuruan Direktorat
Jenderal Pendidikan Dasar dan Menengah
Kementerian Pendidikan dan Kebudayaan RI,
Jakarta, 2017.

[23] F. Islami, A.H. Witono, M. Hakim, Implementasi
Pengembangan Manajemen Pembelajaran Berbasis
Teaching Factory Di SMK Negeri 4 Mataram,
Jurnal Praktisi Administrasi Pendidikan, 5(2), 2021,
pp. 34-48.

[24] N.P. Ambarsari, Yulistiana, Efektivitas Teaching
Factory Dalam Meningkatkan Jiwa Wirausaha
Siswa SMK Jurusan Tata Busana, e-Journal
Universitas Negeri Surabaya, 9(3), 2020, pp. 151-
160.

[25] M.B.R. Wijaya, Model Pengelolaan Teaching
Factory Sekolah Menengah Kejuruan, Jurnal
Penelitian Pendidikan, 30(2), 2013, pp. 125-132.
DOI: https://doi.org/10.15294/jpp.v30i2.5673

[26] E. Diwangkoro, Soenarto, Development of teaching
factory learning models in vocational schools,
Journal of Physics: Conference Series, 1456, 2020,
ap. 012046. DOI: 10.1088/1742-
6596/1456/1/012046

[27] M. Juraschek, L. Büth, N. Martin, S. Pulst, S.
Thiede, C. Herrmann, Event-based education and
innovation in Learning Factories – concept and
evaluation from Hackathon to GameJam, Procedia
Manufacturing, 45, 2020, pp. 43-48. DOI:
https://doi.org/10.1016/j.promfg.2020.04.057

[28] M. Tisch, J. Metternich, Potentials and Limits of
Learning Factories in Research, Innovation
Transfer, Education, and Training, Procedia
Manufacturing, 9, 2017, pp. 89-96. DOI:
https://doi.org/10.1016/j.promfg.2017.04.027

[29] Sunyoto, Frianti, Wicaksono, Indriawan, Pemetaan
Teknologi yang Dihasilkan Lembaga Pendidikan
Vokasi yang Bernilai Komersial dan Berpotensi
Mendapatkan Paten, in: UNNES (ed.) Laporan
Penelitian, Semarang, 2021.

[30] P.R. Indonesia, UU Republik Indonesia Nomor 13
Tahun 2016 Tentang Paten, in, Jakarta, 2016.

[31] P.R. Indonesia, UU REPUBLIK INDONESIA
Nomor 11 Tahun 2OI9 tentang Sistem Nasional
Ilmu Pengetahuan dan Teknologi, in, Jakarta, 2019.

[32] BSF Nugroho, MAR Utama, Legal Protection of
Copyright in the Globalization Era: A Comparison
of Indonesia and China, Journal of Law and Legal
Reform, 1 Number 4, 2020, pp. 671-680. DOI:
https://doi.org/10.15294/jllr.v1i4.39424

[33] L.S. O’Melinn, Property without Bounds and the
Mythology of Common Law Copyright, in: Special
Issue: Thinking and Rethinking Intellectual
Property, 2015, pp. 75-117. DOI:
https://doi.org/10.1108/s1059-
433720150000067004

[34] Y. Nurhayati, I. Ifrani, A.H. Barkatullah, M.Y. Said,
The Issue of Copyright Infringement in 4.0
Industrial Revolution: Indonesian Case, Jurnal
Media Hukum, 26, 2019.

[35] W. Sittisoma, W. Mekhumb, The Impact of
Copyrights and Patents on New Business
Performance in Indonesia and the Mediating Role
of Vendor Opportunism, International Journal of
Innovation, Creativity and Change, 11(6), 2020, pp.
499-515.

[36] NPRK Sari, P.E.T. Dewi, NLPG Sri Kusuma Dewi,
Regulation of Copyright Certificate as a Material
Guarantee and Bankrupt Estate/Beodel in
Indonesia, ADI Journal on Recent Innovation
(AJRI), 2, 2020, pp. 113-126. DOI:
https://doi.org/10.34306/ajri.v2i2.76

[37] D.O. Kyereko, W.C. Smith, I. Hlovor, G. Keney,
Understanding grade repetition from the
perspectives of teachers and principals in basic
schools in Ghana, International Journal of
Educational Development, 93, 2022, pp. 102633.
DOI:
https://doi.org/10.1016/j.ijedudev.2022.102633

278             S. Sunyoto et al.



[38] Y. Chaaban, H. Alkhateeb, A. Abu-Tineh, M.
Romanowski, Exploring teachers’ perspectives on
career development: Q methodology research,
Teaching and Teacher Education, 122, 2023. DOI:
https://doi.org/10.1016/j.tate.2022.103987

[39] T. Fütterer, L. van Waveren, N. Hübner, C. Fischer,
C. Sälzer, I can't get no (job) satisfaction?
Differences in teachers' job satisfaction from a
career pathways perspective, Teaching and Teacher
Education, 121, 2023, pp. 103942. DOI:
https://doi.org/10.1016/j.tate.2022.103942

[40] S. Bel-Serrat, P. Klingenstein, M. Marques-Previ, E.
Hennessy, C. Murrin, Perceived barriers to
vegetable intake among urban adolescents from
socioeconomically disadvantaged backgrounds: A
qualitative study from the perspective of youth
workers and teachers, Physiol Behav, 262, 2023, pp.
114074. DOI: https://doi.org/10.2139/ssrn.4274460

[41] A. Halai, V. Sarungi, T.N. Hopfenbeck, Teachers'
perspectives and practice of assessment for learning
in classrooms in Tanzania, in: R.J. Tierney, F.
Rizvi, K. Ercikan (eds.) International Encyclopedia
of Education (Fourth Edition), Elsevier, Oxford,
2023, pp. 63-72. DOI:
https://doi.org/10.1016/b978-0-12-818630-
5.09039-4

[42] L. Tetzlaff, U. Hartmann, H. Dumont, G. Brod,
Assessing individualized instruction in the
classroom: Comparing teacher, student, and
observer perspectives, Learning and Instruction, 82,
2022, pp. 101655. DOI:
https://doi.org/10.1016/j.learninstruc.2022.101655

[43] T. Patterson, I. Bridgelal, A. Kaplan, Becoming a
social studies teacher: An integrative systems
perspective on identity content, structure, and
processes, Teaching and Teacher Education, 120,

2022, pp. 103899. DOI:
https://doi.org/10.3102/1686537

[44] E. Vanassche, Teacher education policy and
professionalism: a personal review of teacher
education policy research, in: R.J. Tierney, F. Rizvi,
K. Ercikan (eds.) International Encyclopedia of
Education (Fourth Edition), Elsevier, Oxford, 2023,
pp. 10-19. DOI: https://doi.org/10.1016/b978-0-12-
818630-5.04092-6

[45] V.M. Hale, L. Lockard, Building a bridge to the
future: teacher perspectives on indigenous language
education, International Journal of Educational
Research Open, 3, 2022, pp. 100157. DOI:
https://doi.org/10.1016/j.ijedro.2022.100157

[46] X. Fan, Teachers’ perspectives on the evaluation of
teacher effectiveness: A focus on student learning
objectives, Teaching and Teacher Education, 110,
2022, pp. 103604. DOI:
https://doi.org/10.1016/j.tate.2021.103604

[47] Y. Murofushi, H. Sakuma, H. Tada, M. Mizuguchi,
J.-i. Takanashi, Changes in the treatment of
pediatric acute encephalopathy in Japan between
2015 and 2021: A national questionnaire-based
survey, Brain and Development, 45(3), 2022, pp.
153-160. DOI:
https://doi.org/10.1016/j.braindev.2022.10.008

[48] A. Duboz, A. Mourtzouchou, M. Grosso, V.
Kolarova, R. Cordera, S. Nägele, M. Alonso
Raposo, J. Krause, A. Garus, C. Eisenmann, L.
dell'Olio, B. Alonso, B. Ciuffo, Exploring the
acceptance of connected and automated vehicles:
Focus group discussions with experts and non-
experts in transport, Transportation Research Part
F: Traffic Psychology and Behaviour, 89, 2022, pp.
200-221. DOI:
https://doi.org/10.1016/j.trf.2022.06.013

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/), which permits any noncommercial use, sharing, adaptation, distribution and
reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's Creative Commons license, unless indicated
otherwise in a credit line to the material. If material is not included in the chapter's Creative Commons license and your intended use is
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright
holder.

Teachers’ Perspectives on the Significance of Patentability             279

http://creativecommons.org/licenses/by-nc/4.0/

	Teachers' Perspectives on the Significance ofPatentability for Innovative and CommerciallyTechnological Works: A Study at SMKN 4 Semarang

