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Abstract  

This study aims to analyze game-based entrepreneurship learning conducted on vocational high 

school students in facing Industry 4.0. This research used a literature review method with descriptive 

analysis through the provision of clear, factual, logical, and systematic discussion. This research used 

content analysis. The results of this study suggest that technology implementation is unquestionably 

required in the entrepreneurship learning process for the attainment of students' competences in the 

4.0 Industry. Those competencies include social skills, one of the cross-functional skills, in the 4.0 

Industry era that can be implemented through social entrepreneurship. In addition, game-based 

learning is effective to be applied to offer new different learning experiences. Those experiences are 

1) learning by doing, 2) reflective learning, 3) situated learning, and 4) learning from crises. This 

learning is an alternative solution to prepare vocational high school students to encounter the 4.0 

Industry. 

Keywords: game-based learning, entrepreneurship learning, 4.0 Industry, vocational high school 

students 

I. Introduction 

Vocational high school graduates are placed at the highest rank of open unemployment in 

Indonesia. The official data from Central Statistics Body record the open unemployment level of 

vocational high school graduates, up to August 2019, reaches 7.05 million [33]. This substantial 

number dominates 10% of the total open unemployment in Indonesia. 
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Figure 1. Open Unemployment Level of Vocational High School Graduates 

source: Central Statistics Body, 2019 

Ironically, the purpose of vocational high schools is to massively contribute to the decrease of 

Indonesia's unemployment rate through their innovation and creativity. The primary cause of the 

high open unemployment rate is the incompatibility of vocational high school students' skills and 

the industry demand [14]. The situation is worsened by the unbalance number of employment and 

vocational high school graduates every year [3].  

Numerous efforts have been carried out by the Directorate of Vocational High School 

Development of Education and Culture Ministry to resolve this issue. One of the recent efforts is the 

establishment of an entrepreneurship program combined with the 'Learn, Continue Study, and 

Entrepreneurship' program. This combination focuses on business and production-based learning for 

vocational high school students. Besides, the government has also modified the entrepreneurship 

course that mostly concentrates only on the theoretical aspect with no innovative and creative 

outputs. The course adjustment follows Decree of Director General of Elementary and Secondary 

Education No. 130/D/KEP/KR/2017 on the 2017 vocational high school curriculum structure that 

modifies entrepreneurship courses into the product, creative and entrepreneurship course. This 

course becomes one of the fields of interest in vocational high schools that accelerates students' 

creativity and innovation to be an entrepreneur.  

Further, this course will be the pioneer of young businessmen contributing to economic growth. 

As for the fact, small and medium enterprises carry a substantial contribution of 60.34% toward 

Indonesia's gross domestic product (GDP) [35]. Head of Indonesia small and medium enterprises 

association predicts that this contribution will grow 5% to 6.5% or around Rp 2.394,5 trillion in 

2020.  Thus, entrepreneurship learning becomes an essential part of education institutions.  
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Various studies discover a relationship between global problem solving and entrepreneurship 

[26], [27], [28], [39]. Findings on those studies identify entrepreneurship as a solution to global 

problems.  

On the other hand, product, creative, and entrepreneurship courses have not prepared students 

with excellent entrepreneur behavior, character, and attitude with the ability to create employment 

[20]. Consequently, it contributes to the high number of open unemployment from vocational high 

school graduates. Further, the course only gains minimum attention from students and teachers as 

proven from the monotonous material delivery that fails to attract students' attention to learn the 

material further [9]. Besides, teachers also face difficulties in delivering material contextually [41].  

As the 4.0 Industry has demanded technology to be the basis of everyday human life, teachers 

are also demanded to adopt technology as the learning media [22]. It is also supported by the official 

data that reveal Indonesia as a country with the highest usage of handphones, 95 % or 142 million 

from a total of 150 million Internet users in Indonesia. According to a survey conducted by Forbes 

in 2019, 76% of Indonesia internet users purchase their phones. This places Indonesia as the highest 

mobile e-commerce among countries across the world. 

 

Figure 2. Mobile E-Commerce in Indonesia 

source: Forbes, 2019 

Therefore, the use of games as learning media brings an immense potential in learning. In addition 

to the high demand for games, game-based learning motivates students to learn since the teaching is 

contextually designed to be more attractive [11]. Students obtain real experiences by using game-

based learning. Later, this will accelerate students' interest in the Product, Creative, and 

Entrepreneurship course [42]. The success of this course generates competent young entrepreneurs 

that decrease the number of open unemployment from vocational high schools in Indonesia.  
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II. Method 

This research is a literature review research. Literature related to learning in the 4.0 Industry era 

was selected. The data were secondary data from reliable sources, such as the Central Statistics Body 

and Forbes. By using this data, a descriptive analysis was conducted by providing a clear, factual, 

logical, and systematic explanation. Content analysis was selected as the analysis technique to reveal 

results in the context of economy learning from an entrepreneurship perspective in the 4.0 Industry 

era. 

III. Results and Discussion 

Results 

In the 4.0 Industry, learning processes and objectives have shifted. There are numerous 

challenges to be considered by many stakeholders, especially teachers, as the education practitioner. 

The changes are closely related to the massive usage of technology in daily human life [30]. The 

usage of technology has become the primary key for the task efficiency and effectivity. 

Consequently, people have to improve their skills to work through digital technology [13]. This 

demand also reaches vocational high school students in preparing themselves for the work field. 

Their competencies are their primary capital to create innovation in the work field. These students 

are equipped to be entrepreneurs who open employment, not to be an employee in a company. This 

becomes an alternative solution for the discrepancy between the demand for jobs and numbers of 

vocational high school graduates [3], [14]. Once it is successfully executed, government 

expectations for those graduates will be realized.   

The objectives will be easily obtained through learnings that fit the current era. In relation to the 

4.0 Industry, adjustments of education are required with consideration of the humanities aspect [1]. 

In vocational high schools, a learning objective to improve students' skills collaboration is urgently 

needed by the graduates. This skills collaboration will also equip students to encounter 4.0 Industry. 

After students graduated, they have to adjust their skills with the demanded skills that shifted every 

year. The shifts of the required skills are illustrated in Figure 3. 
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Figure 3. Shifts of Required Skills in 4.0 Industry 

Source : (Klaus Schwab & Samans, 2016) 

According to Figure 3, complex problem solving and social skills are the most demanded skills 

in 2020. The complex problem solving and social skill gain 36% and 19% rate, respectively, on the 

most demanded skill scale. This can be a reference for vocational high school learning to aim for 

this expertise. Along with the upsurge on, students need to improve those skills, personalized 

learning experience that allows students to choose their ways of learning,   have to be provided. 

Students potentially adjust their learning with the needed tools [18]. They can learn with various 

devices, programs, and techniques.  

The shift of learning paradigm and action patterns are required.  The logical consequences of the 

continuously developed technology innovation require conceptual adjustment on classroom 

management and learning method to adjust the learning style to students' interest. Following the 

demanded personalized learning, the proper learning model becomes the key to learning success. 

Currently, game-based learning is the preferred learning strategy for every class level and has 

become more prominent since it effectively provides contextual learning experience through 

simulation within a game [11]. This learning is also an alternative to improve students' competence 

following 4.0 Industry demands. Some matters to be considered by teachers and schools to decide 

the learning implementation in 4.0 Industry are presented in Figure 4 [18]. 
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Figure 4. Essential Points of 4.0 Industry Learning 

source: researchers' document 

There are some critical points that need to be considered in 4.0 Industry learning. The first point 

is student-centered learning, where teachers no longer become the only primary learning source in 

the classroom. Students have to gain the latest information on the current issue (learning how to 

learn) to be able to compete with and contribute to global society in the future. Further, they also 

need to associate their new information with their initial knowledge to solve the issue.  

In the class model, the teacher only acts as a facilitator, while students independently gather 

information with teacher guidance. At the same time, teachers have to accommodate students' 

learning styles to enhance students learning motivation and responsibility since students actively 

involved in the various learning activities. Learning is about discovering, not remembering terms. 

The second point is collaboration, where students are encouraged to collaborate in finding 

information, collecting information, and establish the meanings. The ability to identify the different 

strengths and talents carried by each member into the project (project-based learning) and change 

the roles highly relies on the establishment of collaborative learning by the school, teachers, and 

students. It is essential for students to collaborate with others. Currently, all people in this world 

collaborate. Thus, students are expected to work with people from different cultures with different 

values; therefore, they need to be able to work with people they meet every day, first. Additionally, 

schools have to collaborate with other educational institutions in the whole world to share 

information and learn about the current advanced practices and methods. They have to be willing to 

adjust their learning method.  
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The third point is meaningful learning, where the learning is students centered, but the teacher 

still manages the class.  While the students are encouraged to learn in with their learning style, the 

teacher still offers guidance for students' skills attainment. The teacher can initiate critical points to 

aid students to comprehend ways to implement the obtained skills so that the students are motivated 

to learn beneficial matters. Teachers have to teach and train the students' skills required in every 

situation. Learning becomes meaningless and has no purpose if it brings no effect on students' life 

outside the school. 

The fourth point is society-integrated school. With the help of technology and the internet, 

students can perform various things. School community no longer consists of only the school area, 

but it extends to the whole world. Education is supposed to help students to take part in the global 

community and find ways to brings influence to a broader environment. However, it does not erase 

their responsibility to helps people in their surroundings. They have also to learn to promote and 

protect the environment that is far away from them. Besides, schools need to teach students to be a 

responsible society. Through the school community, students are stimulated to take part in numerous 

projects and activities and help the people of the surroundings through various social events.  

In the vocational high school learning process, teachers also have to consider those essential 

matters. That will be the primary matrix in the preparation of the lesson plan that results in the 

expected results in 4.0 Industry learning. Other than that, the technology advancement also brings 

students' negative behavior and character transformation. Students may also face several harmful 

threats during technology-based learning, primarily game-based learning. As a result, the teacher 

holds a significant role in shaping students' character. Teachers are expected to deliver knowledge, 

as well as develop students' attitudes and spiritual to create a balance between intellectual and 

spiritual competence. 

Discussion 

a. Entrepreneurship Learning in 4.0 Industry Era 

Following the immense contribution of Indonesia's small and medium enterprises, 

entrepreneurship learning should be effectively and efficiently conducted. It covers not only ways 

to be a seller or marketing agent, but also ways to be a creator and innovator [24]. This incorrect 

paradigm is prevalent in society. Many people misunderstand the definition of entrepreneurship, 

resulting in the improper implementation of entrepreneurship learning. School entrepreneurship 

learning mostly focusses on the ways to sell or promote products with no strategy in deciding the 

product potential for the market.  
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This has become a concern for entrepreneurship learning practitioners, primarily in the education 

institution environment. Vocational high school is one of the educational institutions that effectively 

apply entrepreneurship learning. The creativity and innovation of vocational high school students 

can be combined with the entrepreneurship attitude to create innovative products and escalate 

society's income [37]. The success of entrepreneurship learning is expected by various circles, 

particularly the entrepreneurship learning practitioners.  

The implementation of entrepreneurship learning is flexible. Currently, industry revolution 

occurs in Indonesia as technology has become the basis of daily human life [19]. In line with this 

development, entrepreneurship learning has to be conducted in a more effective and efficient means. 

The use of proper technology for students' character is critical, as there are various technologies that 

can be adopted by teachers [21]. This enables the teacher to get the suitable technology to support 

entrepreneurship learning. Further, technology has a close relation with learning, as it is the 

appropriate media for learning [2]. Thus, it provides sufficient potential to attain the success of 

entrepreneurship learning, primarily in vocational high schools.  

The implementation of technology in entrepreneur learning is related to the learning objectives 

following the current 4.0 industry. While teachers who have to improve their teaching skills, students 

also have to shift their skills into communication, critical thinking and problem solving, 

collaboration, as well as creativity and imagination (4C). These competencies are required for 

students in the 21st century who also encounter 4.0 Industry era [10], [40]. The competencies are 

highly relevant in the entrepreneur world, where the teacher becomes a facilitator during this 

technology-based learning [23]. It is in accordance with the values of entrepreneurship, such as being 

creative and innovative [34]. The attainment of these 4C competencies in vocational high school 

entrepreneurship learning starts the birth of young entrepreneurs who produced various innovative 

products.  

Implementation of entrepreneurship learning in the 4.0 Industry era does not only focus on the 

attainment of students' competencies but also refers to the role of those competencies in society. 

Other than those 4c competencies, students have to also possess social skills that primarily demanded 

by the 4.0 Industry [29]. There are numerous competencies to be obtained in social skills, such as 

coordinating with others and service orientation. 
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Figure 5. Competencies in 4.0 Industry 

source: World Economic Forum, 2016 

 

Based on Figure 5, social skills belong to the cross-functional expertise that should be possessed 

in the 4.0 Industry era. In relation to entrepreneurship, there is a branch that leads to social skills; 

that is, social entrepreneurs. Social entrepreneurship refers to entrepreneurship that runs a business 

focusses on both profits, as well as the social effect [4]. Also, this type of entrepreneurship carries a 

significant contribution to social welfare, especially those in a suburban area [25], [32]. The model 

of social entrepreneurship, as illustrated in Figure 6, can also be implemented in entrepreneurship 

learning in the 4.0 Industry era. 
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Figure 6. Model of Social Entrepreneurship 

Source: (Pathak et al., 2018) 

Therefore, the attainment of social skills is compulsory for all of the students. Other than the 

benefits for students, this learning also carries advantages for the surrounding area. The inclusion of 

social entrepreneurship in the learning shapes young entrepreneur that not only focusses on profit 

but also on the advantages of the business. 

b. Game-Based Entrepreneurship Learning 

There are various models that can be adopted in entrepreneurship learning. One of the proper 

learning models is game-based learning [7]. The implementation of this learning model brings 

contextual experience for students to conduct entrepreneurship activities. Students directly complete 

the activities that sharpened their critical thinking during entrepreneurship learning. The game-based 

learning model is one of the efforts administered to prepare qualified human resources to face the 

4.0 Industry [11], [12], [36]. The realization of these competencies strengthens the implementation 

of entrepreneurship learning.  

The implementation of game-based learning in the entrepreneurship courses does not belong to 

new practices in the Educational world. There have been numerous studies that investigated the 

implementation of this learning model [6], [8]. Those studies have confirmed the successful 

implementation of this game-based learning model in entrepreneurship learning. Besides improving 
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students' critical thinking, this learning model also offers a various learning experience for students, 

such as learning by doing, reflective learning, situated learning, and learning from crises  [8]. 

Learning by Doing 

Learning by doing is one of the essential learning experiences obtained by students from 

entrepreneurship learning. From designed learning, the students are imposed to feel the given 

assumption and new knowledge. Simulation becomes one of the proper means to provide this 

learning experience to students. The applied game-based learning aids students to simulate their 

desirable business. Besides, this learning also offers emotional, financial, and social exposure 

experience to improve students' comprehension of entrepreneurship learning [31]. This learning by 

doing experience is utterly experienced by students using game-based learning, which 

accommodates the related entrepreneurship. This is also in accordance with personalized learning, 

the learning that should be held in the 4.0 Industry era, that is appropriate with students' individual 

demands [15]. Additionally, this learning also promotes students' creativity that is essential in 

entrepreneurship. 

Reflective Learning 

Reflective learning is critical to measure students' attained results in completing a game. In game-

based learning, the designed game should inspire students to do a reflection on the game they have 

played [8]. This learning enables students to get experience in creating decisions during 

entrepreneurship-related games. From the decisions taken by students, an outcome is generated. 

Later, this outcome becomes the material for students' reflection. During the reflection, students 

identify the incorrect strategies that need to be reinforced to be a winner for the game. Additionally, 

students are also encouraged to think critically in reflecting on their outcome. Besides, this reflection 

also eases teachers in deciding the conclusion for each of the learning [16]. Students' experiences in 

doing a reflection also support the success of entrepreneurship learning. 

Situated Learning 

Learning experiences based on situations assist students in gaining better comprehension of the 

entrepreneurship practices. The planned game simulation has the various situation in each condition. 

Students are provided with numerous competitors, as well as stakeholders related to their businesses. 

During this situation, students learn the ways to face each competitor or stakeholder to maximize 

their business. The situated learning is critical for this era due to the more complex competencies 

demanded to be possessed by students [38]. 
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Learning from Crises 

Other than learning experience based on the situation, the implementation of game-based learning 

also offers the learning from crises for students. In the planned game scenarios, some crises are 

designed to be given to students during the business simulation process in their business ecosystem. 

Students have to analyze different possibilities of failures and successes while responding to the 

crises. Later, these activities accelerate students' understanding on the whole entrepreneurship 

material, from planning to evaluation [5]. This learning process also sharpens the emotional 

intelligence of each student.  

The learning experiences mentioned above are the supports that significantly contribute to the 

success of game-based learning in an entrepreneurship course.  Additionally, another critical point 

to be considered in entrepreneurship learning is the game scenarios used. Teachers can easily arrange 

the game scenario implemented in learning. However, those scenarios should be in line with the final 

objectives. If there are challenges during the organization of game scenarios, the teacher can use the 

existing entrepreneurship game simulation. One of the example of an entrepreneurship game 

simulator is "Craftivity" that designed explicitly for entrepreneurship learning in vocational high 

schools. 

 

IV. Conclusions 

In accordance with the immense contribution of small and medium enterprises in Indonesia, 

entrepreneurship learning should be effectively and efficiently conducted in vocational high school 

as an effective educational institution that implements entrepreneurship learning. Vocational high 

school students' creativity and innovation can collaborate with the entrepreneurship attitude that will 

produce an innovative product and accelerate the surrounding society's income. Thus, teachers are 

encouraged to find a breakthrough for entrepreneurship learning. Additionally, in line with the 

current 4.0 Industry, the use of technology in the learning process becomes obligatory. This use of 

technology follows the demand of students' competences in the 21st century, including 

communication, critical thinking and problem solving, collaboration, as well as creativity, and 

imagination. The implementation of entrepreneurship learning during the 4.0 Industry era has to also 

support the attainment of students' social skills, as the cross-functional skills that are demanded in 

this era, through the social entrepreneurship model. 

A game-based learning model was selected since it is relatively useful for entrepreneurship 

learning in vocational high schools. This learning model offers a direct simulation of the business 
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that carries contextual experiences for students. This experience improves students' understanding 

of the entrepreneurship material. Also, entrepreneurship learning through game simulation brings 

new learning experiences for students. Those experiences include learning by doing, reflective 

learning, situated learning, and learning from crises. The selection of the game scenarios is adjusted 

to the teacher's condition. Teachers can also use the existing game, such as "Craftivity."  Game-

based entrepreneurship learning is one of the alternative solutions to prepare vocational high school 

students to face the current 4.0 Industry. 
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