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ABSTRACT
The development of technology that can be felt and implemented distance education in Indonesia directly is one of the Integrated Indonesian Open and Open Online Education (PDITT) programs that have been reserved by the Directorate General of Higher Education. This research intended to discuss and analyze the implementation of online learning (distance learning) in engineering science held by Aircraft Politechnic. This research was carried out based on several e-learning lecture activities in each subject taught. Various strategies both at the planning, implementation, and problem-solving stages are presented in this paper to be used as a reference for future online learning programs in engineering science.
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INTRODUCTION
Learning systems and the application of connected engineering in the Industrial Revolution 4.0 took place in the last few years. The first term Industry 4.0 was coined by Germany as "Industrie 4.0" in 2011 (S. Aryza et al., 2018) and is considered a big spark among experts who led for the formation of new industrial revolution ideas. 
The industrial revolution has occurred and developed in several steps since almost 200 years ago (Solly Aryza et al., 2011) . Table 1 shows the duration and movement of how the industry has evolved from Industry 1.0 to the latest Industry 4.0. In the world of education, Industry 4.0 has taken the wheel for major changes. In this case Industry demands higher qualified candidates to work in this new era of industrial revolution. The education sector acts as a candidate Provider must adjust the way student training (Tambunan, 1996)
Table 1. Industry Comparisons 1.0 to 4.0
	Revolution Industry                        Times                                              

	Indsutri 1.0                           the last servant 18                  

Industri 2.0                               early 20thcentury                            

Industri 3.0                                  early 1970                       
Industri 4.0                                   Now                                    
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 To prepare them to become qualified candidates for the industry in the future. In line with this, there is a term that emerges among researchers and education practitioners namely Education 4.0. This term has become a starting point for an education system for reshuffle (Mawardi, 2012). SPADA (Online Learning System) Indonesia is one of the definitions of the role of the ministry in the alternative learning methods that can be used in the era of education 4.0 so that Indonesia has delivered students from one tertiary institution to be able to take quality courses from other tertiary institutions so that their learning outcomes can be recognized by the tertiary institutions the height of the place where the student is registered (Mawardi, 2012). Indonesia as a developing country, will inevitably face the same problems as Industry 4.0 and the Educational Revolution 4.0. Therefore, this study aims to analyze the relationship of the Indonesian higher education system to Industry 4.0 with the Online system method in engineering. 
This paper includes a review of the Industry 4.0 and Education 4.0 literature since 2011 followed by new trends. There are various online sources used in this paper including Google Scholar, Science Direct, news articles, and Mendeley software. Because the topic of Education 4.0 is considered new so that with technology, lecturers can provide more space for students to organize learning processes outside the classroom. Lecturers can organize collaborative learning to enrich knowledge and knowledge for students. Such as online discussions and assignments that are not limited by distance and time.

ONLINE APPLICATION IN ENGINEERING.

The initial preparation carried out in this online method is that teaching teams can communicate with each other in terms of making online learning plans, instructional designs, tutorial activities, design of teaching materials, draft discussion topics and assignment design and assessment, and then will be examined by the evaluation team. 

When the evaluation process has been carried out by the reviewer team and then declared feasible, the elements of the course are uploaded to the online lecture portal on the e-learning site. 
Teaching materials, discussions, assignments are uploaded based on the topic in the hope that participants can learn the material systematically. Participants can browse each subject topic and download the prepared teaching material. In each learning topic, the instructor has included activities that must be carried out by participants in the Computer Network course (Ngafifi & Ngafifi, n.d.). 
The development and preparation of this online learning material use the foundation of the book "e-Material Development Guidelines" published by the Directorate of Learning and Student Affairs of the Directorate General of Higher Education. In the book, e-Material is defined as a set of information structured fields of learning for learning which is presented in electronic form. A set of information in a structured field of science includes learning outcomes, various forms of information (text, images, audio, video, simulation, multimedia), the scope of information (courses, topics, topics), assessment, and evaluation tools (Wahjono , 2015).

2.1. PLC Device Planning 

Like studying in the conventional mode, online lectures also need to prepare a learning plan which is packaged in Aircraft Politechnic Semester Learning Plan (RPS) documents. 
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The RPS document contains the identity of the course, learning outcomes, learning methods, assessment criteria (assessments) and learning resources (books, ebooks, links on the internet and so on). Learning tools that need to be prepared are as follows. 

1) Learning Plan (RPS) 

2) Design tutorial activities. 

3) Competency map, showing the flow of competencies that students will gradually get along with the progress of learning lecture materials. 

4) Design evaluation of student learning outcomes, including individual assignments, group assignments, network simulations using software, quizzes, and exams (UTS, UAS).

 5) The design of the learning process evaluation.
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Figures 1. Simulational Learn PLC
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RESULTS
This approach method was implemented as a pilot project that included the Multimedia Technology program Lecturers involved in pilot projects are experienced with new methodologies for creating and delivering educational content during collaborative learning sessions, as well as their use of innovative teaching technologies such as online lecture tools or webinar tools, course writing, videos, and screen recordings, annotation instruments. Most students, more than 85%, have IT skills and consider a mixed learning environment as the only way to work closely with lecturers who teach also in diploma and undergraduate programs. 
3.1. Evaluation of the Preparation Phase 

Based on online learning research at the preparatory stage, some evaluation of preparation is described. 1) There are still some bugs on some Daring 2) The function of forgetting the password reported several times cannot function. 3) The response from the technical team to the participant's questions still needs to be improved. 4) From the side of participating PTs, registration of students who will attend online lectures is often not all at once (there are stages 1, 2, etc.). This also contributed to the length of the participant registration process on the e-learning portal.
3.2. Implementation Stage Evaluation There are several problems or obstacles faced by the implementation process

1) The registration process cannot be carried out directly by potential participants but must be registered by an administrator on the Elsis Aircraft Politechnic server. 

2) The activeness of students participating in activities tends to decrease over time. In the first weeks of online lectures, it can be seen from the logs in the e-learning portal that many are actively accessing learning material. However, the portal access chart is increasingly decreasing. To overcome this the lecturer/tutor reminds students that discussion activities also become part of the assessment and also periodically send broadcast messages to all participants. 3) Some participants don't have their laptops or computers. They rely on access on campus or sometimes to an internet cafe. This has also become one of the obstacles of students being less active. 4) Video conferencing is also constrained by limited internet bandwidth so that not all participants can connect directly when there is a video conference session. One solution is to ask for the help of partner university lecturers to gather students in each PT's classroom and then use a computer that is connected to the projector for video conference communication. 5) Students are also not aware of and running netiquette or internet ethics. This can be seen in the video conference process which is often still a lot of disturbances such as forgetting to turn off the microphone, not paying attention to lecturers or other speaker presentations.
3.3. Evaluation Stage of  Assessment. 
Assessment or assessment of student learning outcomes is carried out in various ways including: quizzes, independent assignments, midterm, final exam and active discussion. Figure 6 shows a recapitulation of quiz results conducted by students. It can be seen that most students can work on quizzes and get grades that are close to the maximum. 
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However, seen from the number of active participants in the quiz, more or less 70 percent are actively working on the quiz provided. Students need to be reminded to take part in every new quiz or new discussion topic. It is important to do because the awareness of students to learn independently is still lacking that can be seen from the logs on the elearning portal used. In contrast to quizzes, which are not supervised, the UTS and UAS are scheduled, carried out together in a computer room and supervised by partner lecturers. This is to reduce the possibility of cooperation between participants when taking the exam.

3.4. Post Online Study Evaluation

At the final stage of online lectures, there are still a number of things that must be done at the final stage of implementing lectures from, among others:

1) Graduation certificates are accompanied by course grades for students participating in online lectures.

2) Granting participation certificates for partner lecturers

3) Evaluation from participants about the implementation of online lectures.

Evaluation of the participants of the lecture is conducted in the form of a questionnaire. Questionnaires are carried out online using Google Form services which must be filled out by online college participants. There are ten questions related to the implementation of online lectures that must be filled out by participants. Participant response was made with a Likert scale of scale 1 (lowest score) to 5 (highest score).
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Figures 2. Evaluation Results
CONCLUSION

This online science-based learning that has been carried out is a model of distance education implementation which is one of the contributions of the Pancabudi Development University to further expand learning opportunities and increase the Gross Enrollment Rate (APK) in the learning process in higher education. It is hoped that later more courses will offer online lectures so that more students (other learners) have the opportunity to access learning resources from experts in their respective fields. 


Education 4.0 was created to be the future of education that responds to the needs of Industry 4.0 where humans and machines are aligned to activate new possibilities. To be in line with Industry 4.0, the education sector must be well prepared to train students - known as talents - especially at higher levels to be prepared to face this. new era of industry. 
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 In this paper the implementation of an online learning program for the Computer Network course has been described as one of the offered by Aircraft Politechnic in the Online program in facing the Industrial Revolution 4.0. Various experiences (lessons learned) have been expressed both at the preparation, implementation and evaluation stages. Online lectures in Power Power Control System This course is attended by several classes at Aircraft Politechnic Various problems and constraints have been submitted to become a source of improvement for future online learning programs.
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