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 Abstract. Vocational High School (VHS) is the initial level of 
vocational education whose task is to prepare students to become 
skilled labor in the industrial field. At this time there have been 
many changes, related to the era of industrial revolution 4.0, and 
the demands of life in the 21st century. Therefore it is necessary to 
increase the competence of vocational students in order to respond 
to these changes, both related to the era of industrial revolution 
4.0, and demands for skills 4C to be able to live in existence in the 
21st century. How far has the implementation of Vocational 
Schools been able to respond to these changes and demands? To 
answer this question, a research is needed entitled "Readiness of 
Vocational students in order to face the industrial revolution 4.0 
and the demands of 21st century skills". Through literature studies, 
it was found that it was needed: (1) the use of learning models such 
as Problem Based Learning (PBL), Project Based Learning (PjBL), 
Cooperative Learning and the like, in order to foster 4C skills 
capabilities for vocational students; (2) the use of learning media 
such as e-larning, Flipped classroom and podcasts; (3) IoT 
utilization, digital literacy, and utilization of e-books that are 
cheap, practical, environmentally friendly, and up to date, (2) 
improving teacher quality related to the demands of 21st century 
skills. 
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INTRODUCTION 

 Vocational Vocational High School is one of the levels of secondary education whose task 
is to prepare students to become skilled labor in the industry (Aulbur & Bigghe, 2016). 
Therefore, SMK is an educational unit that is quite important in increasing competitiveness to 
face competition between countries, especially in free trade, including in the ASEAN region. One 
of the efforts made in fulfilling quality middle-level Human Resources (HR) is the development 
of vocational education (Darmajati, 2016). The demand for the quality of vocational school 
graduates is even more important given the industrial revolution 4.0 and the demands of life in 
the 21st century known as 4Cs which include creativity, critical thinking, collaboration, 
communication (NEA, 2014). In connection with that, according to Stock, learning in the 
classroom must contain 4Cs skill elements (NEA, 2014). Educators need to prepare students to 
enter new global societies. The quality of the learning process in core subjects, social studies, 
and art must be improved by using creative thought patterns, critical thinking, collaboration, 
and communication, especially related to employment. 
 On the other hand, there are three labor issues in Indonesia, namely: (1) unemployment 
at a young age; (2) lack of skilled labor; and (3) incompatibility between work and skills of 
workers. It is estimated that around 51.5% of workers in Indonesia do not meet underqualified 
standards in their jobs, as many as 40% are well-matched and the remaining 8.5% are too 
skilled (Yusuf, 2018). McKinsey predicts that Indonesia needs 3.8 million skilled workers every 
year. If it cannot be fulfilled, there will be a shortage of experts in Indonesia which will have an 
impact on domestic economic growth (Handayani, 2015).Some other data that needs to be noted 
is that in the industrial revolution 4.0, there were around 12.5% of jobs that would be lost, and 
55.9% of them came from the agricultural sector (Yusuf, 2018). Even according to Oxford 
University, that work will be lost in the next 25 years by 47% (Keegan, 2017). In terms of 
Indonesia is the fourth most populous country in the world. The facts in the field show that in 
the years 2030-2040, Indonesia will experience a demographic bonus, when the productive age 
population aged 15-64 years will dominate the total population of 64% of Indonesia's 
population. 
 Data in recent years shows that the 15-24 year age group is the most vulnerable age 
group to become unemployed (Yusuf, 2018). Of these young age groups, among them are 
vocational students who have an average age of 15-18 years. Question, how far do Vocational 
students have 4Cs skills to face the era of industrial revolution and the demands of life in the 
21st century? What is the role of vocational schools to equip their students in the face of the era 
of industrial revolution and the demands of life in the 21st century? 
 To answer this question, a research is needed entitled "Readiness of Vocational students 
in facing the industrial revolution 4.0 and the demands of 21st century skills". The research was 
conducted through literature studies, to examine the theories and results of relevant research. 
The theories examined include vocational education, related government policies, industrial 
revolution 4.0 and the demand for life in the 21st century. Vocational education is part of an 
education system that prepares someone to be better able to work in one work group or one 
occupational field. from other fields of work (Albright, Evans, & Fabac, 1978). Internationally, 
education is divided into three levels, namely primary, middle, and tertiary levels (NEA, 2014), 
and in Indonesia there are three levels of education, namely basic education, secondary 
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education, and higher education. Vocational education is at the level of secondary education and 
higher education. Vocational education at the middle level is better known as Vocational High 
School (SMK). 
 Vocational High School (SMK) is one form of formal education unit that provides 
vocational education at the secondary education level as a continuation of junior high school, 
MTs, or other forms of equal or continued learning outcomes that are recognized as equal or 
equivalent to junior high school or MTs (PP No. 19, 2017). Vocational education emphasizes 
skills competency for students. Therefore, vocational school teachers will guide students in 
mastering a skill well, so that when graduating it is expected that a vocational student is ready to 
face the world of work, including facing the industrial revolution 4.0 and demands for life in the 
21st century. In line with the opinion that SMK as part of vocational education aims to prepare 
students to have knowledge, skills, and work attitudes in accordance with the needs of 
employment, both in the industrial environment, and in the business world (Muslim, et al., 
2018). 
 
The 21st Century Skills Demands 
 The Industrial Revolution 4.0 is a change in the industrial system better known as 
industrial automation. Industrial automation has the effect of losing many jobs, in addition to the 
emergence of many new types of jobs that emphasize 21st century skills. 21st century skills 
include critical thinking skills, creativity, collaboration, and communication (Sutanto, 2018; and 
NEA, 2014) . These four competencies will play an important role in facing the 4.0 industrial 
revolution. There are 10 skills changes needed in the face of the 4.0 industrial revolution (Yusuf, 
2018). These changes will occur between 2015-2020 as shown in Figure 1 below. 
 

 
 
               Figure 1 Skill needed in job (2020-2025) 
                             (Source: Yusuf, 2018) 
 
 The development of the industrial revolution began when the steam engine was 
discovered. Furthermore, the industrial revolution continues today to revolution 4.0. The first 
revolution was marked by the discovery of steam engines and weaving machines in 1784, the 2.0 
industrial revolution was marked by the discovery of electricity in 1870. While the Industrial 
Revolution 3.0 began when it was discovered by PLC in 1969, and the industrial revolution 4.0 
was marked by the use of smart automation systems in 2015 (Sutanto, 2018). 
 The industrial revolution 1.0 lasted 86 years, while the 2.0 industrial revolution lasted 
99 years, and the 3.0 industrial revolution only lasted 46 years. The industrial revolution 4.0 is 
only 4 years old, and how long will it last? We all cannot answer, and those who will answer are 
developments in science and technology. The faster the development of science and technology, 
the shorter the age of an industrial revolution. More fully, the development of the revolution 
from industrial revolution 1.0 to revolution 4.0 as shown in Figure 2 (Hartmann & Bovenschulte, 
2013) below. 
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         Figure 2. Fourth Industrial Revolution 

(Source: Skills needs analysis for “Industry 4.0” based on roadmaps for smart 
systems, Hartmann & Bovenschulte, 2013) 

 
 The industrial revolution 4.0 was marked by changes in the digital direction. One form of 
the industrial revolution 4.0 is about Internet of Thing (IoT). IoT is a change where all activities 
are connected to the internet. Each industry sector needs to be differentiated between IoT 
vertical strategies between companies, commercial, consumer, and industry as shown in Figure 
3. Many industry leaders predict that Industrial Internet will produce a level of growth and 
productivity that has not happened during the previous decade. Business leaders, governments, 
academics, and technology vendors work closely, to try to exploit and realize this great potential 
(Gilcrist, 2016). 

 

 

Figure 3. Vertical Strategy of IoT 
(Sumber: Gilcrist, 2016) 

METHOD 

 This research was conducted through a literature study of references and relevant 
research results. The results of the study are then discussed in the focus Group discussion (FGD). 
The relevant references include: (1) books on vocational education and vocational education; (2) 
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some references to 21st century skills demands; (3) policies of the Government of the Republic 
of Indonesia; and (4) relevant research results are the results of research on vocational 
education related to 21st century skills. 

RESULT AND DISCUSSION  
  
 At present, the number of Vocational Schools has reached more than 13 thousand 
Vocational Schools spread throughout Indonesia. A complete picture of Vocational Schools in 
Indonesia as shown in Table 1 below. Organizing Vocational Schools requires a lot of facilities 
and infrastructure.  
 
Tabel 1. Vocational School Statistic in Indonesia 

No Variabel 
state private Grand 
total % total % Total 

1 School 3.519 25,67 10.191 74,22 13.710 
2 Student 2.110.751 43,04 2.793.280 56,96 4.904.031 
3 Gender 

    
 

Man 1.182.083 42,19 1.619.679 47,81 2.801.762 

 
Women 928.668 44,17 1.173.601 55,83 2.102.269 

4 Usia 
     

 
<16 year 434.392 44,61 539.471 55,39 973.863 

 
16-18 year 1.597.236 42,81 2.133.508 57,19 3.730.744 

 
>18 year 79.123 39,68 120.301 60,32 199.424 

5 Teacher 141.813 48,53 150.399 51,47 292.212 
(Source: Vocational Statistics 2017/2018 Ministry of Education and Culture Education and 
Culture Statistics Data Center 2017). 

 The number of facilities and infrastructure in Vocational Schools will have a direct 
impact on the quality of the Vocational School concerned. The state of vocational facilities and 
infrastructure in Indonesia as shown in Table 2. If viewed from the state of the classroom, the 
area in Java has more classrooms than the area outside Java. But the amount of damage 
experienced is also not small. The biggest damage occurred in West Java and East Java. 
 

Tabel 2.Vocational Classroom Condition between State and Private School 
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(Source: Vocational Statistics 2017/2018 Ministry of Education and Culture Education and 
Culture Statistics Data Center 2017). 

 Furthermore, in Table 3, it describes the development of classrooms in Vocational 
Schools throughout Indonesia. The regions of West Java and Central Java have a higher number 
of classrooms compared to other province. 

 
 

Tabel 3. Development of Clasroom Quantity between State and Private School 

 

 
(Source: Vocational Statistics 2017/2018 Ministry of Education and Culture Education and 
Culture Statistics Data Center 2017). 

 Every Vocational Schools has a special room that is used to carry out practical work 
activities. The room is known as a workshop or laboratory. Each Vocational School has a number 
of different laboratories. The number of SMK laboratories in each Province as shown in Table 4 
below. 
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Tabel 4. Quantity Laboratory According Condition in State and Priavate Vocational School 

 

 

(Source: Vocational Statistics 2017/2018 Ministry of Education and Culture Education and 
Culture Statistics Data Center 2017). 

 Based on Table 4 above, it can be seen that the comparison between the number of 
laboratories compared with the number of Vocational Schools is still very small. In order to 
improve the quality of vocational school graduates, the number of existing laboratories still 
needs to be improved, especially in the face of the 4.0 industrial revolution and the demands of 
21st century skills. 
 Several studies related to improving the quality of vocational schools have been carried 
out. In the last four years, several studies that have been conducted in Vocational Schools are: 
(1) Wulandari & Surjono (2013); Sihotang, Zahara, & Silitonga (2015); and Akbar (2018) who 
researched learning models; (2) research on learning modules is carried out by Roshyda & 
Jailani (2014); Hakim, Wibowo, & Hidayati (2015); and Rosyidi & Wibawa (2017); (3) research 
on learning devices carried out by Indrayanti & Wijaya (2016); and (4) research on instructional 
media carried out by Aziz & Suparman (2015) and Susilo, Anitah, & Yamtinah (2017). 
 The use of learning models has a significant influence on students' abilities, including the 
ability to think critically and creatively. Some learning models for improving creative and critical 
thinking skills are problem-based learning (PBL) and project-based learning (PjBl) (Nurlaela & 
Ismayati, 2015). The use of PBL models is known to improve student learning outcomes 
(Wulandari & Surjono, 2013). If combined with several learning strategies, the utilization of the 
learning model will further improve student learning outcomes (Akbar, 2018). The use of the 
learning model must be able to increase learning motivation, so that student learning outcomes 
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increase (Sihotang et al., 2015). 
 In addition to the use of learning models, the use of modules is an important part of the 
learning process. Modules are a set of teaching materials that can be used by students to study 
independently. The module serves as a supplement in learning. Therefore, Rosyidi & Wibawa 
(2017) see that module development is very necessary. Especially in the 2013 curriculum, there 
were several changes to the learning model in the classroom, and it turned out that the use of 
modules proved to be able to support the implementation of the 2013 curriculum (Hakim et al., 
2015). In addition to the use of modules, the intensity of learning can be increased by using 
learning media. Appropriate learning media proved to be able to increase students' 
understanding of teaching material, both theoretically and practically (Susilo et al., 2017; Aziz & 
Suparman, 2015). The use of flipped classroom (Bishop & Verleger, 2013) and podcasts (Chester 
et al., 2011), in developed countries, can be replicated by the education system in Indonesia. 
 Flipped classrooms and podcasts are learning tools that students can use to learn 
independently. Flipped classroom emphasizes students to learn material that will be taught at 
the next meeting independently, so that class meetings are used for discussions between 
teachers and students about the problems found. Bishop & Verlegher (2013) found that the use 
of flipped clasroom was effective in improving student learning outcomes compared to 
conventional methods. Flipped classroom combines learning material that has not been 
understood by students with PBL learning models that are carried out independently by 
students. This independent learning was previously examined by Chester, et al (2011) using 
podcast media. The results of the study show that media podcasts are very helpful for groups of 
students who have little time to study in class. The use of podcast media is able to help students 
continue to follow the learning process without having to come in the classroom, so that it can 
be used by students who are in industrial practice, but students still get material from the 
teacher through podcast media. The results of research on the benefits of learning media 
including e-learning have been widely carried out. Muslim, et al. (2018.a) found that the 
Electrical Motor Control (EMC) Trainer was proven to be very effective, because as many as 26 
(74.28%) students had obtained learning outcomes in the range 71-100, with good and very 
good categories. Working with training tools allows students to acquire practical knowledge and 
skills and then use those skills for problem solving encountered (Muslim, 2018.b). In line with 
the results of the study, Soeparno & Muslim (2018) found that e-learning was very effective in 
improving student learning outcomes which included learning outcomes in the cognitive, 
affective and psychomotor domains. 
 Regarding the industrial revolution 4.0 there are many changes that have occurred, such 
as the strategy of using IoT which can be seen from various types of online services that have 
been utilized by the public at large. IoT provides unlimited creativity potential in the digital era 
(Sutanto, 2018), with several examples: (1) large lodging accommodation companies without 
owning a hotel like traveloka; (2) large transportation companies without owning vehicles such 
as Gojek; (3) Online shops without having a mall like Bukalapak; and (4) The Industrial Internet 
provides a way to gain visibility and better insight into the company's operations and assets 
through sensor engine integration, middleware, software and backend cloud computing and 
storage systems. Likewise, business profits can be achieved through increased operational 
efficiency and accelerated productivity, which results in a reduction in unplanned time and 
optimized efficiency, and thus generate profits (Gilcrist, 2016). All of these things are related to 
IoT, as a feature of the era of industrial revolution 4.0. This change must be responded to by 
improving the quality of education in Vocational Schools. 
 Related to IoT utilization, in 2015 the Ministry of Education has collaborated with 
Indosat Oredoo to implement IoT in the world of education. IoT implementation is done by 
implementing a cloud-based CREATE CyberSchool With IoT platform in 65 pilot schools spread 
across five regions of Indonesia, namely Sumatra, Java, Kalimantan, Sulawesi, and Maluku - 
Papua (Sukma, 2015). This program is a five-year program that is currently underway. The 
Ministry of Education hopes that changes in patterns of interaction and communication will 
occur in the education environment and the wider community. Such interaction patterns will 
enhance cooperation in the community. Collaboration can eliminate mental barriers due to the 
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limited experience and perspective (Johnson, 2014, p. 164). 
 Another change that occurred in the era of the 4.0 industrial revolution, was about 
digital literacy. Digital literacy is the ability to interpret and design communication in all forms 
of digital flow (Heick, 2015). There are seven important aspects of digital literacy, namely 
innovation, communication & collaboration, research & information, critical thinking, problem 
solving, digital citizenship, concepts and use of technology (Sutanto, 2018). Digital literacy is 
important and one of them is for education, for example, the use of e-books in learning, including 
abroad, has utilized e-books. The advantages of ebooks from physical books are lower costs, 
more availability, up-to-date content, interactive, dynamic, and can be used in several special 
applications. The use of ebook is able to support the education system 4.0 which is currently 
being developed. 
 The advantages of e-books are cheap, practical, environmentally friendly, and up to date 
(Carvalho et al., 2018), where students will be able to obtain information that is faster and more 
accurate than printed books. The e-book is able to create a pleasant atmosphere for students 
who read it, with content that is more interesting, interactive, so it is enjoyed by students 
(Sargeant, 2015). Moreover, currently various learning media including e-books can be accessed 
on a portable basis using a smartphone (Yu & Coway, 2012). Furthermore Ogata et al (2015) 
analyzed the number of ebook users at one of the universities in Japan. The results of the study 
found that there were at least 2700 first-year students using the ebook. Facilities and the level of 
the number of sources of books provided is one of the factors that drives the large number of 
ebook users. This situation must be responded to by education in Indonesia, especially 
 Vocational Schools, to meet the 4.0 industrial revolution. 
Education in the industrial revolution era 4.0 is said to still be developed, because until now 
there are still no provisions governing the education of the industrial revolution era 4.0. 
Education in the industrial revolution era 4.0 is considered a more complex education than 
previous education. An educational model is needed in order to meet the demands of 21st 
century skills that require lifelong learning competencies, including: (1) knowledge 
construction; (2) adaptability; (3) the ability to find, organize, and retrieve information; (4) 
management capabilities; (5) critical thinking skills; and (6) the ability to cooperate in the Team 
(Dermatini & Benussi, 2017). According to Benussi (2017), previously there was education in 
the industrial revolution era 1.0, 2.0, and 3.0. 
 Table 5 illustrates the educational profile starting from the industrial revolution era 
education up to the era of 4.0 industrial revolution by adopting attribute-based educational 
profiles to obtain a more balanced pattern and educational profile. Looking at the attribute 
column in Table 5 by considering the need for the labor market, any educational profile can be 
formed in accordance with the demands of the labor market (Benussi, 2017). 
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Tabel 5. Education Profiles 

 
(Source: Benussi, 2017, Do Web 4.0 & Industry 4.0 Imply Education X.0) 

 
CONCLUSION 

In order to deal with the industrial revolution 4.0, and demands for 21st century life, 4C 
skills (communication, creativity, critical thinkink, colaborative) are needed, which are in 
accordance with government policy, that these competencies need to be developed through the 
2013 curriculum (revised edition). In order to develop these 4C skills are needed: 
1. Utilization of learning models such as Problem Based Learning (PBL), Project Based 

Learning (PjBL), Cooperative Learning and the like, in order to foster critical thinking 
skills, creativity, cooperation and communication skills of vocational students; 

2. Use of learning media such as e-larning, flipped classroom and podcasts. The use of 
podcast media is able to help students continue to follow the learning process without 
having to come in class, when students are doing industrial practice, but students still get 
material from the teacher through podcast media. 

3. Utilization of IoT, digital literacy, and utilization of e-books that are cheap, practical, 
environmentally friendly, and up to date, where students will be able to obtain faster and 
more accurate information, and be able to study happily anywhere, and when just 
according to the conditions of the students concerned; 

4. By utilizing the learning model as referred to in point 1, the use of learning media as 
referred to in point 2, and the use of IoT as referred to in point 3, it is expected that SMK 
graduates have critical, creative thinking skills in order to create innovations in 
accordance with the fields of study, through the ability of cooperation and communication 
along with the demands of life in the 21st century; 

5. It is necessary to improve the quality of vocational teachers in order to carry out 
conclusions in points 1, 2, 3 and 4 above. 
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