Development of MOOCs synchronized life-based learning to improve the quality of outcomes in prospective vocational teachers in the era of education 4.0
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Abstract. The objectives of this study include 1) mapping aspects of the need to improve the quality of prospective vocational teacher’s outcomes; and 2) the attractiveness test of the developed Massive Open Online Courses (MOOCs) product. This research uses research and development (R&D) methods. The subjects of this study were all vocational students at Malang State University. Data collection techniques through questionnaires and interviews. The results of this study include: 1) aspects of the need to improve the outcome of prospective vocational teachers namely learning aspects (awareness has a percentage of 78%, knowledge has a percentage of 85%, attitudes has a percentage of 97%, and special skills have a percentage of 82%.), The aspect of action (behavior has a percentage of 86%, practice has a percentage of 90%, and decision making has a percentage of 88%), and aspects of conditions (economic conditions have a percentage of 82%, social conditions have a percentage of 84%, individual conditions have a percentage of 90%, and environmental conditions have a percentage of 94%); 2) MOOCs products developed are feasible and interesting (average score 92%); and 3) media/product innovation MOOCs that are developed can be used as a reference for the development of technologies that have deeper content and content complexes.
1.	Introduction 
The education system in all parts of the world is currently undergoing a process of metamorphosis. The process of change towards digital technology in total [1]–[3]. The 4.0 industrial revolution will create many new jobs, also encourage even higher economic growth in Indonesia. Therefore, all countries must adapt to these changes, especially in preparing human resources who can face these digital challenges. Not only in the system and management but also the learning media used. So far, relatively many are still using one-way learning media. Even in developed countries, this phenomenon has not yet been completely overcome. That happens because the development of technology continues to increase rapidly. These developments also have an impact on the type of education that focuses on the needs of the world of work and industry. Vocational education that should be able to produce a ‘sophisticated’ and capable workforce, but in reality prospective vocational teachers are still relatively not 100% capable and proficient in the era of education 4.0 [4], [5]. 
In many developed countries, prospective vocational teacher uptake reaches 82% with a rate of speed of getting a job of 77%[6]–[8]. The news is not good news. That is because, after work, they are less able to upgrade their abilities. They forget about self-floating activities, so there are still many who are left behind in understanding each new technology. Also, the effects of the learning process when studying on campus are less active in making good relations with people in the industry [9], [10]. The problem is that it is not easy to invite experts in the industry to regularly teach students on campus. In addition to the reason that the distance is not close to the location of the campus, busyness at work also becomes a significant obstacle. 
[bookmark: _GoBack]The difficulty of synchronizing and matching vocational education with the industrial world is a severe problem in various countries [11], [12]. Developed and developing countries have difficulty in upgrading knowledge quickly for their graduate graduates, especially in the vocational field. One way that is quite effective is through the use of distance learning technology. This technology is commonly known as MOOCs. In principle, MOOCs have the main content in the form of online courses, learning materials, and in-depth evaluations. Online courses in the form of explanatory videos from experts in accordance with their fields. In MOOCs containing videos of various competencies, users only need to choose the course/video which they want to follow. In addition, the evaluation aspect provides various types of tests. The test can be in the form of questions, opinion questions, multiple-choice questions, or structured questions. In principle, MOOCs act as virtual instructors that can be easily accessed anytime, anywhere [13], [14]. MOOCs offer a variety of efficient and interactive distance learning technologies. In some countries, MOOCs are used as mandatory media by lecturers in conducting learning in class. MOOCs technology has great potential to improve prospective vocational teachers. 

2. Method
This research uses research and development (R&D) methods. The instruments used in the mapping were questionnaires, interview guidelines, and documentation. The research is focused on the Universitas Negeri Malang. Informants on the mapping included prospective vocational teachers who had worked, lecturers, and university stakeholders. In detail, the product development process undertaken is shown in Figure 1.
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Figure 1. Research Stages Used
     
In Figure 1, there is an expert validation process. The experts used are material experts and media experts. The two experts were chosen based on the level of competence needed to validate the product being developed. The material expert analyzes the suitability of the material and the level of effectiveness. Media experts analyze MOOC products that are developed from the user and admin aspects.
     
3. Results and Discussion
In this study produced several results or findings. The findings include the need for aspects of learning, aspects of action, and aspects of conditions. Furthermore, the results of the percentage of each aspect are shown in Figures 2.







    
     
Figure 2. Percentage of needs in the learning aspect
In Figure 2., it is shown that there are four key needs indicators in the learning aspect. These indicators include awareness, knowledge, attitudes, and special skills. In detail, it is shown that the awareness indicator has a percentage of 78%, the knowledge indicator has a percentage of 85%, the attitudes indicator has a percentage of 97%, and the special skill indicator has a percentage of 82%. Of the four indicators in this aspect of learning, the attitudes indicator has the highest percentage value. Next, the percentage in the action aspect is shown in Figure 3.



     
     
Figure 3. Percentage of requirements in the action aspect
In Figure 3, it can be explained that there are three main indicators in the aspect of the action. The percentage of each indicator includes the indicator behavior has a percentage of 86%, the practice indicator has a percentage of 90%, and the decision-making indicator has a percentage of 88%. Among these three things, the practice indicator has the biggest percentage. Next, the percentage in terms of conditions is presented in Figure 4.



     
     
Figure 3. Percentage of requirements in the condition’s aspect
In Figure 4, it can be seen that in the onditions aspect there are four main indicators. The percentage of each indicator includes economic conditions has a percentage of 82%, social conditions have a percentage of 84%, individual conditions has a percentage of 90%, and environmental conditions has a percentage of 94%. Of the four things, environmental conditions have the biggest percentage of 94%. Furthermore, the results of the validation of material experts (vocational fields) are shown in Table 1.

Table 1. Results of material expert validation (vocational education)
	No
	Indicator Points
	Score
	%

	1
	The material is presented according to the objectives and learning objectives
	3.33
	83.33

	2
	The material displayed systematically and in the sequence of indicators
	3.80
	95.00

	3
	The material is equipped with pictures, graphics, and videos
	4.00
	100.00

	4
	The material is equipped with minimal C4 analysis questions
	4.00
	100.00

	5
	The material is presented according to the latest information developments
	3.33
	83.33



In Table 1., it is explained that there are five main indicators used by material expert validators to analyze the products being developed. Then the results of the media expert validation are shown in Table 2.
     
Table 2. Results of media expert validation
	No
	Indicator Points
	Score
	%

	1
	Appropriate design, color, text, icon and menu selection
	3.50
	87.50

	2
	Easy understanding of navigation menus
	3.80
	95.00

	3
	Ease of reading content by users
	3.33
	83.33

	4
	Accuracy in using the display every page
	3.50
	87.50

	5
	Attractive design and conformity to the user's target
	4.00
	100.00



Based on the above results, in this study produced two important discussions and findings. The discussion includes: (1) the need to increase the outcome of prospective vocational teachers; and (2) the potential for innovative MOOCs to improve the outcome of prospective vocational teachers.
     
3.1. Need for Increased Outcomes of Prospective Vocational Teachers in the Educational Era 4.0
In this study, it was revealed that there are three main aspects of need in improving the quality of prospective vocational teacher’s outcomes in the educational era 4.0. The first aspect is the learning aspect. Learning aspects include awareness needs, knowledge needs, attitudes, and special skills. In principle, the outcome is the impact, benefits, and expectations of change from a stage or activity [15]–[17]. In this realm, the ability to do self-awareness is very much needed. The awareness in question is a sense of understanding the environment and being able to read the opportunities from the analysis. Not only that, in the process of reading opportunities, every prospective vocational teacher must have complex knowledge. Academic and social and cultural knowledge. Some experts claim that one of the keys to improving the quality of graduate outcomes is the significant level of complex knowledge in accordance with industry needs [8], [18], [19]. The industrial world, especially the industry of educational institutions (schools), has the priority of hiring teachers who have special skills. This was done because now someone who has special skills will be able to master the latest technology quickly.
In addition to the learning aspect, improving the quality of prospective vocational teacher’s outcomes in the era of education 4.0 is also determined by the action aspect [20], [21]. Some experts claim that the ability in terms of student graduate practice is relatively a major point in determining acceptance when applying for work [7], [12], [19]. A certain job will require special professional skills. Not only that, prospective vocational teachers are required to have a high-level mindset. It was implemented through speed and accuracy in making a decision. Of course, it starts with positive habits while working. In this study, it was revealed that the ability of prospective vocational teachers to practice has the highest percentage in the aspect of the action. This is consistent with vocational education experts who state that the key to the success of a technical job, is determined by professional work experience.
Furthermore, improving the quality of prospective vocational teacher’s outcomes in the era of education 4.0 is influenced by aspects of conditions. In this aspect, there are four main indicators. The indicators include economic conditions, social conditions, individual conditions, and environmental conditions. Some experts claim that the quality of outcomes is greatly influenced by social conditions and economic conditions. When examined in more depth, the two conditions are related to the discipline and activity of individuals in the workplace. In this realm, the prospective vocational teacher’s quality outcomes will improve if the four conditions are harmonious and ideal [8], [22]. 
3.2. Potential Innovation of MOOCs to Increase Outcome of Prospective Vocational teachers in the Era of Education 4.0.
In this study, MOOCs innovation was developed as an alternative technology to improve the prospective outcomes of vocational teachers in the era of education 4.0. The results of the average validation assessment by material experts and media experts stated that the product developed was feasible and good. The assessment aspects are quite complex with the main criteria in each domain of validation. In the material expert validation process, the focus of the validation indicator is on the suitability of the product against the competency goals, learning objectives, and activity achievements. Furthermore, other indicators are the quality of material displayed systematically and supporting content such as images, graphics, videos, and other supporting content. In this research, it was also validated related to the analysis of the material and the questions presented were at least in C4 criteria. From these indicators, the product developed has an average of above 80%. This is in accordance with the statements of some experts that, learning media in the form of MOOCs at least contain analytical materials with minimal criteria applied/applicable. 
Utilization of MOOCs is focused on the material presented which has a direct impact on changes in behavior and knowledge. MOOC products should be able to provide short-term and long-term effects [14], [23], [24]. The effect on increasing the competence and capability of users, in this case, prospective vocational teachers. Furthermore, in the validation process of e-learning media experts, the evaluation criteria include 1) the accuracy of the design, color, text, icon, and menu selection; 2) ease of understanding the navigation menu; 3) ease of reading content by users; 4) the accuracy of the use of each page display; and 5) the attractiveness of the design and its suitability to the user's target. The results of the five aspects of the validation of media experts have an average of above 80%. So, the product developed is very interesting. Some experts claim that media in the form of MOOCs are required to have an attractive and up-to-date appearance [14], [25], [26]. That's because psychologically, users will be more comfortable and excited to see an attractive appearance and in accordance with the latest technological developments. In its function, MOOCs play a role in presenting virtual courses by expert experts. So, the MOOCs products that are developed need to be designed systematically through the selection of relevant content. Menu displays, background, and other supporting effects need to be adjusted to each page display on MOOCs-based learning media.
     
4. Conclusion
The results of the discussion in the previous section can then be mapped into three conclusions. The conclusions include: 1) aspects of the need to improve the prospective vocational teacher outcomes namely learning aspects (awareness has a percentage of 78%, knowledge has a percentage of 85%, attitudes has a percentage of 97%, and special skills have a percentage of 82%.), The aspect of acion (behavior has a percentage of 86%, practice has a percentage of 90%, and decision making has a percentage of 88%), and aspects of conditions (economic conditions have a percentage of 82%, social conditions have a percentage of 84%, individual conditions have a percentage of 90%, and environmental conditions have a percentage of 94 %); 2) MOOC products developed are feasible and interesting (average score 92%); and 3) media/product innovation MOOCs that are developed can be used as a reference for the development of technologies that have deeper content and content complexity.
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