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Abstract. Covid-19 pandemic changed human’s lifestyle in various areas. Indonesia Government enacted many rules to avoid Covid-19 pandemic transmission. The Ministry of Education and Culture issued a policy through a circular regarding the arrangement of learning activities from home during the Covid-19 emergency. Due to the policy, classical in-class learning method changed into virtual through online classes. The CNC simulation makes it possible for students to visualize model and concept into realization. The CNC Simulator is a computer program that could simulate the setting and operation of the CNC machine. The CNC simulator can be used as a digital tool to support the CNC practice learning activity, which was hindered by social activities restrictions during the COVID-19 pandemic. This research used the ADDIE development model, according to Lee and Owens. The stages were: (1) analysis, (2) design, (3) development, (4) implementation, and (5) evaluation. Based on the evaluation, it could be concluded that all five indicators fell into the category of proper to use without revision because on average, they had above 80% score. The final score was 84.25%; thus, learning media based on CNC simulator was proper to sue in the learning activity.
1. Introduction
Countries in different parts of the world are currently struggling from the impact of the new coronavirus disease (COVID-19) caused by the novel SARS-CoV-2 virus [1]. The World Health Organization (WHO) declared COVID-19 a global pandemic on March 11, 2020 [2]. The pandemic that started in the city of Wuhan has spread and caused more than 280,000 deaths worldwide [3]. Covid-19 pandemic changed human’s lifestyle in various areas. Activities that require physical contact are limited and modified so that they can be done from home. Many commercial activities stopped because they were not able to adapt.
Indonesia Government enacted many rules to avoid Covid-19 pandemic transmission. The government has restricted the movement of people and goods to certain provinces or districts/cities [4]. The majority of activities involving the crowd, including learning activities in schools, are forbidden to be conducted. The government, through the Ministry of Education and Culture issued a circular on Covid-19 prevention on Education Units. Besides, a circular was issued regulating learning activities carried out from home during the Covid-19 emergency [5].
Started from March 2020, schools and universities in Indonesia were forced to change their classical in-class learning method into a virtual one through online classes. Various innovation of learning models is needed to optimized online learning activities. Schools tried to improvise using new technology such as Video Teleconference, Learning Management System, Content Management System, and many other online learning platforms. The utilization of technology is effective enough for theoretical learning activity but would be less effective when used on practice activity that needed more dominant psychomotor ability.
Simulation can be a more efficient method to replace project-based practicum activities [6]. Simulation helps students to visualize model and concept into realization. The CNC Simulator is a computer program that could simulate the setting and operation of the CNC machine. The CNC simulator can be used as a digital tool to support the CNC practice learning activity that which was hindered by social activities restrictions during the COVID-19 pandemic. The CNC Simulator is a learning media that operate the CNC machine virtually and is designed close to the real CNC machine function. Using that simulator, students can train their skill in operating the machine without the availability of physical CNC machine.
2. Method
2.1. Research and Development Model 
This research expected a new learning media based on the CNC simulator that support the CNC practice learning during Covid-19 new normal in this research and development. The model that was used was the ADDIE development model, according to Lee and Owens. The ADDIE model was chosen because the development procedure is arranged in detail, suitable to develop instructional learning media, with a particular aim from the developed media. Another advantage from the ADDIE model is a simple development step and testing so that the result is reliable. The ADDIE model itself has developed into various types of other development models such as the Dick and Carey model, the ICARE model, the ASSURE model and other models [7].
The procedures were performed based on the ADDIE model that was developed by Lee and Owens. The stages are (1) analysis, involving need assessment and front-end analysis, (2) design, (3) development, (4) implementation, and (5) evaluation [8].
2.2. Sampling and Data Collection
The method in this research was quasi-experimental so that experiments in research and development were carried out without using a control group [9]. The quasi-experimental has the advantage of easy to be implemented because it easy to manage and affordable compared to the experimental method. This method is suitable to be used in very small samples or substantial [10].
The population in this research and development of learning media based on CNC simulator was the students from the Mechanical Engineering Department, Universitas Negeri Malang. In the implementation, the method needed 25-30 students who had taken the CNC course in the classical/face-to-face way as the sample that represented the target population [11].
Data collection was used to find the eligibility level from the developed media. A questionnaire was used to collect data in media development. Assessment questionnaire based on a Likert scale of 5 levels of assessment [12]. The data analysis technique from the questionnaire scores used descriptive analysis techniques by calculating the percentage of answers [13].

V  x 100% 
Notes:
V	= Validity
TSEV	= Total score of each indicator  
S-max	= The maximum expected score 	
[bookmark: _GoBack]Table 1 Validity Level Criteria
	Percentage Level
	Validity Level 

	75.01%  - 100.00%
	Very valid (can be used without revision)

	50.01%  - 75.00%
	Quite valid (can be used with minor revisions)

	25.01%  - 50.00%
	Invalid (cannot/not fit to be used)

	00.00% - 25.00%
	Invalid (prohibited from use)


(Source: Akbar and Sriwiyana, 2010:212)

3. Results 
3.1. Need analysis stage 	
Need analysis stage was performed through coordination meeting with CNC course supporting lecturer. The meeting was required to accommodate the obstacles that occurred during CNC learning. The coordination was also conducted to find the problems during learning by comparing the CMPK (Courses Learning Outcome) ideal condition with the realization in the class.
The coordination meeting was started with a presentation of the actual condition and the problems that appeared during CNC practice activity, particularly in work from home condition. Then, perception equalization was actualized responding with the learning activity from CNC RPS (Semester Learning Plan) that was made.
3.2. Design stage 
The material content design was initiated from forming the material framework for 16 meetings based on the agreed-upon a topic on need analysis. After the material framework was created, the next step was to develop the materials that would be discussed in each meeting. The literature study was needed to develop relevant and supporting content for online practice.
Simulation material content that would be developed, among others, were: 1) CNC machine work principle; 2) Operate buttons on CNC machines; 3) Apply the tool setting system; 4) Setting the workpiece; 5) Transfer programs from CAM to CNC machines; 6) Editing programs from CAM on CNC machines, and 7) Forming the material according to the design of the CAM program
3.3. Development stage 
Learning media content development was based on material design from the previous stage. The learning media were containing tutorial video and module/e-book of CNC learning with the simulator. Through the tutorial video, CNC simulator was expected to be operated without a hitch. The material expert validity test was performed to assess the material content that was made and aimed to obtain inputs from the validator. The inputs then were used as a base for improvement.

[image: ]Figure 1. Simulation of workpiece setting with CNC Simulator.
3.4. Implementation stage 
[image: ]The group testing was adjusted with the Covid-19 pandemic condition, and thus, the occasion was performed online in a teleconference using google meet. Respondents were given time to try operating and learning the material content before finally filling the assessment questionnaire.
Figure 2. Online group trials with video teleconferences. 
3.5. Evaluation stage
Questionnaire distribution was conducted to find the respondents (students) perception of the developed learning media. The questionnaire had five indicators: (1) learning purpose from item 1-4, (2) learning design from item 5-7, (3) motivation from item 8-10, (4) serving design from item 11-14, and (5) usage interaction from item 15-18. Figure 3 presents the evaluation from all five indicators into a histogram.
Figure 3. Properness evaluation results of the learning media.
Based on the evaluation, it could be concluded that all five indicators fell into the category of proper to use without revision because on average, they had above 80% score. The final score resulted in 84.25% score. Thus, learning media based on CNC simulator was proper to use in the learning activity. 
4. Discussion
Learning media was developed based on the need analysis, and thus, follows the ideal condition that was expected by all CNC courses instructors. Learning media was designed to facilitate practice activity policy that divided 50% of students to enter consecutively that when the first group was conducting luring learning, the second group could learn online using the media in the form of CNC simulation.
The learning purpose indicator obtained 84.83% score that can be defined that the purpose of CNC practicum was delivered well even without a face-to-face meeting. The usage of learning media based on CNC simulator also develop the learning interest, as seen from the motivation indicator with a score of 84.14%. Based on the assessment in each indicator, it can be concluded that the CNC simulator-based learning media that was operated through computer improved students’ motivation in operating CNC control independently without being restricted with the real CNC machine availability.
The total score from the testing questionnaire was 84.25%; therefore, it can be concluded that the CNC practice learning could be done during the Covid-19 pandemic using online learning. Besides, CNC simulator-based learning media that was developed still can be used as a learning source after the pandemic ends. CNC simulator also minimized work accident and error rate during machine operation directly.
5. Closing
The development of CNC simulator-based learning media was based on the need for online practice learning model during Covid-19 pandemic that forced the face-to-face learning model was negated. CNC learning media based on CNC simulator that was developed was proper to use. However, the level was still below 90%. It was expected from the performed testing that the obtained inputs could be used as consideration to perfect the media for a maximum proper level.
With the obtained properness level, the developed learning media was expected to be used widely in other educational institutions with similar competency to Mechanical Engineering Education study program, Universitas Negeri Malang.
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Evaluation of Learning Media

Learning Purpose	Learning Design	Motivation	Serving Design	Usage Interaction	Total	84.827586206896555	81.149425287356323	84.137931034482762	84.482758620689651	85.862068965517253	84.252873563218387	
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