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ABSTRACT 

 

The Indonesian government has started to fix the problem of industrial change with 'Making Indonesia 4.0' 

as a strategy to pave the way for Indonesia to become one of the new powers in Asia. One of the steps taken is to 

change the education system in Vocational High Schools in Indonesia where the education system has turned into 

competency-based and student-oriented education since April 2018. Teachers must be highly qualified in order to 

produce students capable of meeting the challenges of the industry revolution 4.0. In this article, we ask the 

following: "What is the level of teacher readiness in integrating the principles of the industrial revolution 4.0 in 

the learning process?". Furthermore, this research employs a quantitative technique because data collection this 

study uses research instruments and its presentation is related to numbers which aim to describe the phenomenon 

that occurs, including teacher readiness. According to our results, Vocational High School teachers are in the 

category of ready to integrate the principles of industrial revolution 4.0 in the learning process which is seen from 

several aspects, follows: (1) Education Competence (EC), (2) Competence for Technological Commercialization 

(CTC), (3) Competence in Globalization (CG), (4) Competence in Future Strategies (CFS), (5) Counselor 

Competence (CC). The rapid development of technology can make it easier for vocational teachers to dig up 

information about industrial revolution 4.0. Therefore that vocational teachers are in the ready category to integrate 

the principles of the industrial revolution 4.0 in the learning process. 
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INTRODUCTION 

A. Industrial Revolution 4.0: The Role of 

Teachers and Education 

Education 4.0 is a concept coined by 

educators to describe the integration of cyber 

technology into the classroom. Education 4.0 is a 

reaction to the needs of the fourth industrial 

revolution, in which machines and humans work 

together to develop solutions, solve issues, and 

discover new innovations. Education during the 

IR 4.0 should be viewed as a three-part 

competency development process that 

encompasses the ability to think, act, and live in 

the real world. [1]. The components of thinking 

include critical thinking, creative thinking, and 

problem-solving. Communication, collaboration, 

digital literacy, and technology literacy are all 

action components. Initiative, self-direction, 

global understanding, and social responsibility are 

all aspects of life in the world. [2].  

Education practitioners in schools that 

rely on the transfer of knowledge from teachers 

to students are no longer effective in preparing 

students to enter the industry 4.0 ecosystem that 

prioritizes 21st Century competency 

development. Education 4.0 can only be 

implemented in the context of knowledge and 

innovation generation and application by 

referring to a new educational paradigm formed 

by students as connecters, creators and 

constructivists [3]. By integrating the views on 

the characteristics of Education 4.0, the 

following learning characteristics are obtained. 

(1) Student-centered learning. This gives 

students the opportunity to learn according to 

their  interests and learning speed. (2) Learning 

develops students' ability  to explore their  

knowledge from  sources  using the Internet as a 

means of lifelong learning (lifelong learning). 

(3) Leverage ICT infrastructure and virtual 

learning tools to give students the flexibility  to 
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find quality learning resources, record data, 

analyze data, create reports and give 

presentations. (4) Learn the theoretical aspects of 

knowledge at home and focus on practical 

learning by a learning method called "flipped 

classroom" that is practiced in class. This 

method develops self-learning habits and skills 

while providing more time to study at school for 

capacity building. (5) Develop critical thinking, 

creativity, problem-solving, especially genuine 

extraordinary problem-solving soft skills. (6) 

Collaboration and social interaction as the main 

approach to skill development to introduce labor 

culture into the world of industry and labor in the 

21st century. (7) Provides flexibility in the 

learning process through blended learning. This 

allows students to interact, collaborate, and learn 

remotely in class over the Internet [4]. 

The Industrial Revolution Era 4.0 focuses 

on digital economy, artificial intelligence, big 

data and robotics. This requires a world of  

creativity, critical thinking, technology 

acquisition, and education to develop digital 

literacy [5]. As a result, changes in the field of 

education and learning are unavoidable. 

Teachers must adapt their teaching perspectives, 

as well as their learning methods and educational 

concepts, to meet the demands of the IR 4.0 age. 

The world is evolving at a breakneck pace. The 

digitization of education has resulted in 

significant transformations. The classroom is no 

longer the sole place where students can study. 

A campus can exist in the virtual world. In this 

way, artificial intelligence has supplanted a 

number of vocations in the midst of the Fourth 

Industrial Revolution. With the quick pace of 

change, the teacher's duty must expand beyond 

teaching to include student learning 

management. For pupils, teachers must be more 

adaptable, creative, fascinating, and enjoyable. 

[6].  

The national education system is faced 

with very complex but interesting challenges. 

This principle marks the beginning of the 

democratization of knowledge which creates 

opportunities for everyone to use technology 

productively [7]. Artificial Intelligence (AI) is a 

type of machine that is programmed to perform 

specific tasks in order to assist people with their 

daily activities. Artificial intelligence, which can 

search for information and deliver it fast, 

precisely, and interactively, aids individual 

learning in the field of education. This is what 

the Fourth Industrial Revolution, particularly in 

the sphere of education, is all about. It has a 

significant impact on how people teach and 

learn. Digital learning patterns are becoming 

more common in classrooms, making learning 

more creative, participative, diverse, and 

thorough. 

Teachers are crucial in putting material 

into context and directing students during 

dialogues. [8]. Teachers must alter their teaching 

methods to make it more enjoyable and 

engaging. Similarly, the teacher's function has 

evolved from that of an information transmitter 

to that of a facilitator, motivator, inspiration, 

mentor, and developer of imagination, creativity, 

character values, teamwork, and social empathy, 

because if not, technology will be able to replace 

the teacher's position. The role of teachers or 

instructors in the IR 4.0 era must be watched out 

for, educators should not only focus on their 

duties only in the transfer of knowledge, but 

more emphasis on character, moral and 

exemplary education. This is because the 

transfer of knowledge can be replaced by 

technology, however, the application of soft 

skills and hard skills cannot be replaced with any 

sophisticated tools and technology [9]. The IR 

4.0 which is full of super-fast technology will 

bring significant changes, one of which is the 

education system in Indonesia. This condition 

demands the readiness of teachers in facing a 

new era in the learning process. On the other 

hand, there are concerns about the current low 

competence of teachers. Based on the results of 

the national teacher competency test by the 

Directorate General of Higher Education (Ditjen 

Dikti) in 2015 shows that the average national 

teacher competency is only 56.69, and teachers 

in North Sumatra only reach 53.43. The 

educational qualifications of Vocational High 

School teachers are currently still in the standard 
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category, where 95.1% are qualified bachelor 

and only 4.9% are qualified above bachelor, as 

well as teachers who have educator certifications 

who teach in Vocational High School only 

36.1% while the rest 63.9% have not been 

certified (Directorate General of GTK, 2019). 

These facts encourage the need for efforts to 

increase teacher capacity in the face of the era of 

IR 4.0 which is unavoidable. 

Teachers are said to be ready to face the 

era of the IR 4.0 if they have been able to apply 

the three new literacys born from the IR 4.0, 

namely data literacy needed by a teacher to 

improve skills in processing and analyzing big 

data for the benefit of improving learning. 

Technological literacy shows the ability to 

utilize digital technology to process data and 

information. Meanwhile, human literacy must be 

mastered because it shows elements of soft skills 

or individual character development to be able to 

collaborate, be adaptive and be wise in the 

information-rich IR 4.0 era. This is supported by 

research. [10], that vocational education must be 

able to equip graduates with all three literacys, 

namely digital literacy, technological literacy 

and human literacy through the revitalization of 

the chronosystem which includes the learning 

system, education units, students, and educators 

and education staff [11]. Teachers must also 

increase communication, cooperation, critical 

thinking, and problem solving abilities, as well 

as creativity and innovation, as 21st-century 

talents that must be learned in order to utilize the 

new literacy afforded by the IR 4.0. 

B. Vocational Teachers Readiness in 

Integration The Principles of The Industrial 

Revolution 4.0 in Indonesia 

The role of the teachers as educators is 

impacted by changes in the educational system. 

Teachers must be highly qualified in order to 

develop pupils who are prepared to meet the 

demands of the Industrial Revolution. 4.0.[12] 

Following are five abilities that instructors must 

acquire in the era of the IR 4.0: 1) As a 

fundamental skill, the ability to educate/learn 

using the internet of things. 2) the ability to teach 

pupils an entrepreneurial mindset (entrepreneur-

ship) based on technology and student creative 

efforts. 3) Globalization competence, a world 

without walls, not stuttering when discussing 

different cultures, hybrid competence, and 

problem-solving competence. 4) Future strategy 

competency; the world is quick to change and 

move, therefore they must be able to forecast 

exactly what will happen in the future as well as 

the plan. 5) The ability of the counselor. 

Teachers who can act as 

counselors/psychologists will be needed in the 

future, as children's problems will be more 

related to psychological problems, stress due to 

increasingly complicated and harsh 

circumstances, than to difficulty in 

understanding instructional materials. [13]. 

As a result, if we want to increase the 

quality of education, we must first improve the 

quality of instructors [14]. In the era of 

disruption, not only students, but teachers and 

lecturers must also have 21st century skills. 

Because it is impossible for teachers to train 

these skills to students if the teachers themselves 

haven't mastered it. Teachers must have strong 

competencies, have soft skills, includes critical, 

creative, communicative and collaborative 

thinking. The teacher's role is as a role model, 

spreading passion and inspiration. This is a role 

that technology cannot replace [15].  

Teachers must be able to build an 

atmosphere that can meet the psychological 

needs of students [16]. Efforts to become a 

competent teacher during the IR 4.0 can be 

implemented in six different ways, including (1) 

a selective and standardized teacher recruiting 

method in response to technology 

advancements. (2) a bottom-up structure of 

teacher competency growth, with each problem 

and impediment faced by teachers in the areas 

being taken into account for a subsequent 

collective review. (3) Through the PKB 

program, the teaching profession is continually 

improved. (4) Lesson analysis to help teachers 

enhance their skills. (5) e-literacy [17]. 

To achieve 21st century skills, learning 

trends and best practices must also be adjusted, 
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one of which is through integrated learning or 

blended learning [18]. Blended learning is a way 

of integrating the use of technology in learning 

that enables appropriate learning for each 

student in the classroom [19]. Blended  learning 

is  the combination  of instruction  from  two  

historically  separate  models of teaching  and  

learning: Traditional  learning  systems  and  

distributed learning  systems.  it  emphasizes  the 

central  role  of  computer-based technologies in 

blended learning. Research conducted by [20] 

shows that the use of blended learning can 

improve learning and practicum chance in 

vocational high school. 

The function of the teacher is essential 

because technology cannot be a facilitator, 

motivator, inspiration, mentor, or developer of 

imagination, creativity, character values, 

teamwork, and social empathy. Technology will 

never be able to take the place of the teacher as a 

character builder for pupils. Teachers, on the 

other hand, are expected to continue to improve 

their skills so that issues associated to 

Indonesia's poorer educational quality in 

comparison to other nations can be remedied 

quickly [15]. 

It is not easy to prepare ideal teachers as 

required in education in the era of the IR 4.0 in a 

short time [21]. It is necessary to change the 

teacher's thinking which was originally only 

tasked with teaching to become a teacher who is 

able to encourage students to be more active and 

creative. Apart from several existing obstacles, 

teacher readiness is the most important factor in 

integrating the principles of the IR 4.0 in the 

learning process. Teachers are at the forefront of 

implementing the principles of the IR 4.0 in the 

learning process because the teacher is a person 

who deals directly with students, thus providing 

a direct influence on the success of students in 

the learning process. The success of integrating 

the IR 4.0 in the learning process is largely 

determined by the readiness of teachers. 

Therefore, it is necessary to study how the 

readiness of vocational teachers is to integrate 

the principles of the industrial revolution 4.0 in 

the learning process.  

This study is to find out how far the 

readiness of vocational teachers is, what aspects 

have been mastered, then what aspects have not 

been mastered. The results of this study will be 

useful for stakeholders and policy makers, 

especially in preparing teachers to integrate the 

principles of the IR 4.0 in the learning process 

and improve teacher education and training in 

the future [22][23]. 

Readiness to integrate the principles of the 

IR 4.0 in the learning process is not only seen 

from the level of understanding of the teacher 

about the ins and outs of the principles of the IR 

4.0, but also seen from the level of the teacher's 

ability to integrate the principles of the IR 4.0 in 

learning which includes: planning, 

implementing , and assess learning. This shows 

that the readiness of teachers to integrate the 

principles of the IR 4.0 already contains two 

aspects of ability, both theoretical and 

applicable. With such teacher readiness, it can 

indicate the success or failure of teachers to 

integrate the principles of the IR 4.0 in learning 

[24].  

The strategic objective of this research is 

to provide data and evidence that forms the basis 

for reforming the vocational education system in 

Indonesia. Vocational teachers as the most 

important human resources in the learning 

process must see the level of readiness in 

integrating the principles of the IR 4.0 in the 

learning process so that students can compete 

and be ready to face the industrial revolution. In 

accordance with the literature review, this study 

aims to measure the level of readiness of 

vocational teachers in integrating the principles 

of the IR 4.0 in the learning process. 

 

METHODS 

The population studied in this study 

consisted entirely of vocational high school 

teachers in North Sumatra. The population in this 

study were 1661 teachers who teach in 

vocational high schools. Determination of the 

sample size that is able to represent the 

population is done by non-random sampling 
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with purposive sampling type. Purposive 

sampling according to [25] is a sampling 

technique with certain considerations. The steps 

for taking the subject that became the sample 

were carried out in the following ways: (1) 

Determined from the distribution of Vocational 

High Schools in the North Sumatra region. The 

number of vocational schools in North Sumatra 

is 1014 schools which is divided into 33 districts 

in North Sumatra; (2) Determined from the 

status of the school, number of public schools is 

25 and number of private schools is 744; (3) 

Determined from the vocational high school 

expertise program, namely the electricity 

expertise program. The number of vocational 

high schools for electricity expertise programs in 

North Sumatra is 34 Vocational High School; 

and (4) Determined by the gender of teacher, 

where the number of male teachers is 755 and the 

number of female teachers is 906. Based on the 

provisions of the purposive sampling technique, 

the sample used for this research are 330 teacher 

with electrical competence.  

This study uses a quantitative approach, 

where data collection in this study uses research 

instruments and the study is related to numbers 

[25]. The instrument used is a questionnaire with 

a checklist filling format with a scale Likert 

measurement. The scale items are presented in a 

closed form by providing 4 alternatives 

according to table 1. The instrument was 

developed based on several indicators or aspects 

proposed by [12]. The instrument was 

distributed to vocational high school teachers by 

using the google form. This was done because of 

the Covid-19 pandemic that attacked Indonesia 

and caused several vocational high schools to 

apply online learning. In addition, the use of 

google forms can make it easier for researchers 

to analyze research data. The data from the 

research results obtained are classified as answer 

categories based on the indicators or aspects 

studied, then entered into the data tabulation 

table. The definition of tabulation in data 

processing here is an effort to present data in 

tabular form. The criteria for the readiness of 

vocational teachers in integrating the principles 

of the IR 4.0 in the learning process are seen in 

the Table 1. 

Table 1. Readiness Category 

Interval Category 

3.26 – 4.00 Very Ready 

2.51 – 3.25 Ready 

1.76 – 2.50 Fairly Ready 

1.00 – 1.75 Less Ready 

The scales presented describe the level of 

readiness of vocational high school teachers in 

integrating the principles of the IR 4.0 in the 

learning process. Furthermore, the indicator or 

aspect that is used as a benchmark for assessing 

the readiness of vocational teachers is the 

competence used by [12], where the 

competencies are as follows:  

A. Educational Competence 

Internet-based learning competence of 

Thing (IoT) as a basic skill. In other words, the 

ability to understand and use various IoT tools 

for education and teaching must be mastered. 

IoT is a condition that allows humans or objects 

to connect with anyone, anywhere, and anytime. 

IoT is a relatively new technology that has 

emerged to facilitate the real. Vocational 

teachers must be able to integrate IoT in the 

learning process. For this indicator there are 10 

questions to see the readiness of teachers to 

integrate the principles of the IR 4.0 in the 

learning process. These questions were 

developed from research conducted by [17][26]. 

B. Competence for Technological 

Commercialization 

A teacher must have competencies that 

will bring students to have an entrepreneurial 

attitude with technology on the innovations of 

students. The commercialization of technology 

refers to a process that begins with a techno-

market insight and ends with the continuous 

functioning of the product that the market 

requires. Vocational teachers are expected to 

have competence in commercializing 

technology outside of school and even abroad. 

For this indicator, there are 9 statements that are 

used to see the readiness of vocational teachers 

in integrating the principles of the IR 4.0 in the 
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learning process. These questions were 

developed from research conducted by [27][28]. 

C. Competence in Globalization 

Teachers do not stutter to various cultures 

and are able to solve educational problems. 

There are seven global competencies that must 

be mastered by teachers, includes: 1) general 

competencies, 2) information system 

competencies, 3) information and 

communication technology competencies, 4) 

project management and leadership 

competencies, 5) management competencies and 

knowledge and collaboration, 6) communication 

competence and 7) cultural competence. 

Vocational teachers are expected to master this 

competency. To see the readiness of vocational 

teachers for competence in globalization, there 

are 10 statements used. These questions were 

developed from research conducted by [29][30].  

D. Competence in Future Strategies 

Competence to predict exactly what will 

happen in the future and its strategy by means of 

joint-lecture, joint-research, joint-resources, 

staff-mobility, and rotation. Vocational teachers 

must master these competencies so that students 

can compete in today's industrial 4.0 world. To 

see the teacher's readiness to master competence 

in future strategies, there are 6 statements used. 

These items were developed from research 

conducted by [31][26].  

E. The Counselor Competence 

The Counselor Competence is the 

competence of teachers to understand that in the 

future students' problems will not only be 

difficult to understand teaching materials but 

also related to psychological problems due to the 

times. Vocational teachers must be able to 

become counselors for their students in 

providing motivation, encouragement, and 

advice for the problems they face. To see the 

readiness of vocational teachers in mastering the 

competence of counselors, there are 8 statements 

used. These items were developed from research 

conducted by [32][33]. 

 

RESULT AND DISCUSSION 

This study is intended to describe the level 

of readiness of vocational high school teachers 

in integrating the principles of the IR 4.0 in the 

learning process. The level of teacher readiness 

is measured by giving a questionnaire consisting 

of 43 statements with a score range of 1 - 4, 

where a score of 1 = Not Good, a score of 2 = 

Not Good, a score of 3 = Good, and a score of 4 

= Very Good. The indicator used to see the 

readiness of vocational high school teachers in 

integrating the principles of the industrial 

revolution 4.0 in the learning process is to use 

competency indicators that must be mastered by 

a vocational high school teacher, including: 

Educational Competence, Competence for 

Technological Commercialization, Competence 

in Globaliza-tion, Competence in Future 

Strategies, and Counselor Competence. The 

following are the results of the research on the 

level of teacher readiness based on the 

competence of vocational teachers.  

A. Educational Competence 

In educational competence, vocational 

teachers are required to be able to master the 

Internet of Things as a basic skill where teachers 

have the ability to understand and use various 

Internet of Things equipment for education and 

teaching. The level of readiness in the education 

competence indicator is measured by giving a 

questionnaire consisting of 10 statements with a 

score range of 1-4. The average and elementary 

grades show in Table 2.  

Table 2 shows the mean and standard 

deviation of each item questionnaire. The 

average value obtained on the questionnaire 

education competencies 2.943. The result of the 

analysis shows that vocational high school 

teachers on education competence were in the 

ready category. 
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Table 2. Education Competence 

Item Mean SD 

Using e-mail in learning 2.78 .800 

Learning using the internet 3.15 .662 

Students have the ability to access the internet and use it in the learning process 2.90 .709 

Provide teaching materials handouts that can be accessed via the internet 2.88 .822 

Using applications and or the internet to show simulations or videos needed to deliver 

learning materials 2.58 .712 

Applying online learning 3.05 .714 

Using the internet to submit assignments 2.93 .764 

Students connected to e-learning 3.18 . 781 

Doing blended learning 2.98 .768 

Providing internet access in the school environment 3.00 .934 

Based on the results of the analysis of the 

ability of vocational teachers on education 

competence, it is still low in the delivery of 

learning materials. Vocational teachers are still 

not good enough in delivering theoretical 

learning materials. This is in line with research 

conducted by [34] and [35]. The study mentions 

the difficulties faced by vocational teachers in 

learning, one of which is still difficult in 

conveying the material. Factors that influence 

this is the presentation of material that is less 

attractive to students in theory learning, 

vocational students are only interested in 

practical learning. In table 2 it can also be seen 

that vocational teachers are very good at 

connecting or inviting students to learn using e-

learning. This is because students are interested 

in learning by using their own smartphones. 

Coupled with the e-learning used is very suitable 

for learning where the material presented is 

equipped with video displays, images and others. 

This is in line with research conducted by [36] 

which states that it appears that vocational 

students are interested in learning by using their 

own smartphones.  

B. Competence for Technological 

Commercialization. 

In Competence for Technological 

Commercialization, vocational teachers must 

have competencies that can bring students to 

understand and have an entrepreneurial attitude 

with technology for the innovative work of 

students. The level of readiness on the 

Competence for Technological 

Commercialization indicator is measured by 

providing a questionnaire consisting of 9 

statements with a score range of 1-4. The 

average and elementary grades show in Table 3.  

 

 

Table 3. Competence for Technological Commercialization 

Item Mean SD 

Ready to integrate technological developments 3.00 .555 
Students are ready to accept any technological developments 2.75 .630 

Teachers use information technology in delivering learning materials in class 2.98 .620 

Teachers use information technology in providing teaching materials 3.08 .694 

Teachers provide handouts (modules) on each learning material 3.13 .563 

Teachers use teaching aids or multi-media in delivering learning materials in class 3.03 .577 

Teachers direct/invite students to have an entrepreneurial attitude based on 

information technology and entrepreneurship on student innovation work 3.00 .599 

Teacher directs/invites students to be able to communicate with digital media to 

support learning both individually and in groups 3.03 .620 

The number of computers available at the school is sufficient to facilitate students 

according to the needs of students to learn 2.48 .716 
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Table 3 shows the mean and standard 

deviation of each questionnaire item. The 

average value obtained on the Competence for 

Technological Commercialization questionnaire 

is 2.948. The result of the analysis shows that the 

vocational high school teachers in Competence 

for Technological Commercialization were in 

the ready category.Based on the results of the 

analysis, vocational teachers have complaints 

about the lack of facilities provided by schools 

to students to meet learning needs. One of the 

facilities that are lacking and these facilities can 

support students' entrepreneurship interest is a 

computer. With the computer facilities provided 

by the school, it can make it easier for teachers 

to hone their competencies so that students can 

have an entrepreneurial attitude. This is in line 

with research conducted by [28] that the use of 

computers is one of the supports for students to 

be able to grow commercialization skills, one of 

which is the interest in entrepreneurship. In table 

3 also can be seen that the Competence for 

Technological Commercialization of vocational 

teachers is very good at providing modules that 

can support the learning process, so that students 

can read and understand the contents of the 

modules provided anytime and anywhere, so that 

it can lead to an entrepreneurial attitude of 

students. This is in line with research conducted 

by [37] which states that the importance of the 

module is to grow one's interest or 

entrepreneurial attitude. 

C. Competence in Globalization 

Vocational teachers Competence in 

Globalization is competence owned by teachers 

that no longer stutter about the various existing 

technological cultures and are able to solve 

educational problems related to technology. The 

level of readiness on the Competence in 

Globalization indicator is measured by giving a 

questionnaire consisting of 10 statements with a 

score range of 1-4. The average and elementary 

grades show in Table 4.  

Table 4 shows the average value and 

standard deviation of each questionnaire item. 

The average value obtained on the Competence 

in globalization questionnaire is 3,128. The 

result of the analysis shows that vocational high 

school teachers in Competence in globalization 

are in the ready category.  

Based on the analysis, it was found that 

vocational teachers are still less able to integrate 

the life skills of students by applying a project-

based learning model. This is because there 

seems to be a lack of skills possessed by 

students, so it is difficult for vocational teachers 

to determine the life skills of the students 

themselves. This is in line with research 

conducted by [38] that vocational teachers must 

be able to see and help participants find skills 

that participants have and are interested in, so 

that teachers can apply project-based learning in 

the learning process.  

Table 4. Competence in Globalization 

Item Mean SD 

Conduct learning with student-centered 3.08 .616 

Observe any differences potential possessed by students 3.33 .616 

Doing learning style variations to the students during the learning process 3.05 .749 

Carry out learning activities in accordance with the needs of the industrial revolution 4.0 2.75 .707 

Integrate life skills with students by applying project-based learning or training models 3.00 .716 

Directing / inviting students to be able to take advantage of various existing learning 

resources 

3.40 .672 

Facilitating and motivating students find and formulate their own problems during the 

learning process 

3.13 .648 

Develop students' social skills such as cooperation, tolerance, communication and 

responsiveness to other people's ideas 

3.28 .554 

Provide opportunities for students to discuss learning material and or complete assignments 

in groups 

3.18 .549 

Forming study groups taking into account students' learning abilities 3.08 .694 
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Table 4 also shows that vocational 

teachers can invite students to be able to take 

advantage of existing learning resources. By 

utilizing existing learning resources, learning 

will not stop because of the problem of lacking 

learning resources. This is in line with research 

conducted by [39] that the use of existing 

learning resources can facilitate the learning 

process so that students have a broad source of 

information. 

D. Competence in Future Strategies 

Competence in Future Strategies 

vocational teachers are required to be able to 

predict what will happen in the future and 

strategies to deal with it. Vocational teachers 

must master this competency because it is to 

prepare students who are able to compete in 

today's industrial 4.0 world. The level of 

readiness on the Competence in Future 

Strategies indicator is measured by giving a 

questionnaire consisting of 6 statements with a 

score range of 1-4. The average and elementary 

grades show in Table 5. 

Table 5 shows the average value and 

standard deviation of each questionnaire item. 

The average value obtained on the Competence 

in future strategies questionnaire is 3.118. The 

result of the analysis shows that the vocational 

high school teachers on Competence in future 

strategies were in the ready category. Based on 

the analysis conducted, it was found that 

vocational teachers were still unable to motivate 

students to be able to adapt to changes in the 4.0 

industrial revolution. This is because there is still 

a lack of information obtained by students about 

the rapid development of the industrial 

revolution 4.0. This is in line with research 

conducted by [40] that the industrial revolution 

4.0 is very rapidly developing, if there is a lack 

of information it will be left behind. In table 5 it 

can also be seen that vocational teachers can 

direct students to be able to express opinions 

about the learning material presented. This is 

done to train students to think critically and dare 

to have an opinion. So that students will be able 

to compete with the era of the industrial 

revolution 4.0. This is in line with research 

conducted by [41] who revealed that critical 

thinking and daring to express opinions are one 

of the skills that must be possessed in the era of 

the industrial revolution. 

E. Counselor Competence 

In Counselor Competence, vocational 

teachers are required to be able to understand the 

problems that are being faced by students, both 

problems in learning and psychological 

problems of students as a result of the times.  The 

level of readiness on the Counselor Competence 

indicator is measured by giving a questionnaire 

consisting of 8 statements with a score range of 

1-4. The average and elementary grades show in 

Table 6.  

Table 6 shows the average value of d and 

standard deviation of each questionnaire item. 

The average score obtained on the Counselor 

Competence questionnaire is 2.936. The result of 

the analysis shows that the vocational high 

school teachers at Counselor Competence were 

in the ready category.  

 

 

Table 5. Competence in Future Strategies 

Item Mean SD 

Motivating students to take learning anywhere and anytime bythe applying principles 

contained in the industrial revolution 4.0 

3.08 .694 

Motivating the students to always be able to adapt against changes in the era of the industrial 

revolution 4.0 

2.92 .693 

Provide opportunities for students to discuss problems found in the learning process 3.17 .635 

Invite students to always think critically in responding and solving problems related to 

learning material 

3.17 .500 

Directing/ inviting students to be courageous and active in expressing their opinion (what they 

think) about the learning material presented 

3.25 .588 
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Table 6. Counselor Competence 

Item Mean SD 

Always provide motivation to learn before learning begins 3.40 .708 

Make jokes to be able to refresh the atmosphere in the classroom 2.97 .659 

Applying different learning models according to students' materials or learning 

needs 

2.57 .747 

Facilitating students through various media in learning (both online) in accordance 

with the principles of the industrial revolution 4.0 

2.50 .679 

Motivate students on how to describe the challenges that students will face in the 

world of work in the era of industrial revolution 4.0 

3.00 .640 

Motivating students to be able to take advantage of the opportunities that can be in 

the era of the industrial revolution 4.0 today 

3.10 .671 

Give students the opportunity to study groups in turn 2.90 .590 

Motivate students to be flexible and always compromise with other members in 

achieving group goals 

3.05 .503 

 

Based on the analysis of vocational 

teachers on this competency, it is still difficult 

to provide the facilities needed by students. This 

is because there is still a lack of cooperation 

between the school and the teacher to complete 

the facilities needed by students. Complete 

facilities will make it easier to convey learning 

to students. This is in line with research 

conducted by [42] which revealed that learning 

facilities greatly affect the achievement of 

learning objectives. Table 6 also shows that 

vocational teachers always encourage students 

before learning begins. This is done to make 

students more focused on learning. 

Competencies that are used as a reference 

for teacher readiness are competencies that have 

been widely used and tested by several previous 

studies. The novelty of this research lies in the 

development of a questionnaire adapted to the 

principles of the industrial revolution 4.0, so 

that the instrument used can measure the level 

of readiness of vocational teachers. From the 

results of the study, it was found that vocational 

teachers were in the category of being ready to 

integrate the principles of the industrial 

revolution 4.0 in the learning process with an 

average level of readiness of 3.014. Based on 

this value, it can be stated that vocational 

teachers in Indonesia are in the category of 

ready to integrate the principles of the industrial 

revolution 4.0 in the learning process.  

Readiness integration of vocational 

teachers on the principles of the Industrial 

Revolution 4.0 into the learning process will 

make learners more able to adapt to the 

development of the industrial revolution 4.0 in 

modern times. Based on the results of the 

research conducted, it was found that the 

vocational teachers as a whole were in the ready 

category. The industrial revolution 4.0 can still 

be well known by vocational teachers, so 

teachers can integrate the principles of the 

industrial revolution 4.0 in the learning process, 

where vocational teachers are able to use the 

internet in the learning process and teachers 

have an entrepreneurial attitude based on 

technology and are able to motivate students to 

produce innovative work through the expertise 

of each. In addition, vocational teachers also 

train students' thinking in solving problems 

found by students in learning excellence. 

However, vocational teachers always upgrade 

existing technology and information in 

accordance with the times and teachers are able 

to convey any opportunities that exist in the 

industrial revolution 4.0, where the task of a 

teacher is to be able to facilitate students as 

counselors to understand what students need. 

related to psychological problems, stress due to 

pressure from increasingly complex 

circumstances and teachers must be ready to 

motivate students to take advantage of what are 

the strengths and weaknesses of these students 

[43][44].  

 

CONCLUSION 

The level of readiness of vocational 

teachers with electrical competence at North 

Sumatra in integrating the principles of the 

industrial revolution 4.0 into the learning process 

is in the ready category. The indicator used to see 

the readiness of vocational high school teachers 
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in integrating the principles of the industrial 

revolution 4.0 in the learning process is to use 

competency indicators that must be mastered by 

a vocational high school teacher, including: 

Educational Competence, Competence for 

Technological Commercialization, Competence 

in Globalization, Competence in Future 

Strategies, and Counselor Competence.  

In Education Competence, vocational 

teachers are still in the ready category, this is due 

to the lack of mastery of the Internet of Things 

as a basic teacher skill. If vocational teachers are 

provided with facilities and training on the 

Internet of Things, then vocational teachers will 

be categorized as very ready for this 

competency. Competence for Technological 

Commercialization of vocational teachers is still 

in the ready category, this is due to the lack of 

facilities provided by teachers to hone 

competence. If the facilities provided are 

fulfilled, it will be possible that in this 

competency the vocational teacher is in the very 

ready category. Competence in Globalization 

vocational teachers are in the ready category. 

This is because vocational teachers are still 

lacking in knowledge about the life skills of 

students. If this is fulfilled, it will be possible for 

vocational teachers in this competency to be in 

the very ready category. In Competence in 

Future Strategies, vocational teachers are in the 

ready category, this is because vocational 

teachers do not get the latest information about 

the development of industry 4.0. If vocational 

teachers can continue to seek information about 

industry 4.0, it will be possible that vocational 

teachers will fall into the very ready category. In 

Counselor Competence, vocational teachers are 

in the ready category, this is because there is still 

a lack of teachers in providing motivations that 

can inspire students to face the industrial 

revolution 4.0. If vocational teachers continue to 

hone their abilities to stimulate the enthusiasm of 

students, it will be possible that vocational 

teachers in this competency will fall into the very 

ready category. 

Researchers assume that if these 

suggestions can be carried out or applied, there 

will be no difference in the readiness of 

vocational teachers in integrating the principles 

of the industrial revolution 4.0 in the learning 

process and vocational teachers fall into the 

category of being very ready to integrate the 

principles of the industrial revolution 4.0 in the 

learning process. Therefore, this research is 

expected to be a material consideration for 

office holders or the government to be able to 

pay attention to the readiness and competence 

of vocational teachers in accordance with the 

principles of the industrial revolution 4.0 so that 

vocational teachers can integrate these 

competencies into the learning process, then 

students who graduate from vocational high 

schools can compete in the digital world and 

have creativity that can advance the Indonesian 

nation. 
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