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	ABSTRACT
The Most of physics teachers in Purworejo Regency use conventional teaching media. This is due to the lack of understanding and information about the latest It-based teaching media. They need new breakthroughs and methods to improve the quality of physics learning, especially those related to the development of teaching media. Therefore CMS (Content Management System) web exe and Arduino-based training needs analysis are conducted for Purworejo Regency physics teachers. This effort are tested by research descriptions are by giving questionnaires to respondents. The results showed that Purworejo district physics teachers needed continuous and periodic training with guided monitoring and needed training related to the latest IT-based teaching media such as e learning and microcontroller-based teaching media such as Arduino.
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INTRODUCTION

The teacher as "agent of changes" is very influential in improving the quality of education. The teacher as the center of education is a noble and dignified profession (Nadeem, et all, 2011). The role of the teacher is very large in the world of education, it requires a qualified teacher according to the field of science (Hamka and Suparwoto, 2018; Shah, et all, 2012; Bakri and Raharja, 2015). Teachers who perform well and are qualified will also need facilities and increase in adequate and continuous competence (Nadem, et all, 2011). This is necessary because education including teachers will be greatly influenced by changing times. Physics teacher is a science teacher who is strongly influenced by changing times in accordance with the development of science and technology in the era of industrial revolution 4.0. 
The quality of the physics teacher greatly influences the quality of physics learning. Physics teachers need to increase the competencies that exist within the individual's internal teacher and continue to hone skills according to the times (Suparno, 2013). According to Mulyasa (2013) the competency standards of good and professional teachers are teachers who have the function and purpose of education according to the times. Competencies needed by physics teachers in particular are professional, pedagogic, and personality competencies (Cahyotlogo and Jumadi, 2017). Competencies that are directly related to learning are professional competence and pedagogical competence ( Wulandari and Mundilarto, 2016). 
Pedagogic competence directly and significantly affects the success of teachers in teaching creativity by 68.9% (Febrianis, et all, 2014). Pedagogical enhancements to improve the creativity of physics teachers can be done by training that is right on target according to teacher needs analysis (Sunaryo, 2011; Febrianis, et all, 2014). Training is an activity to improve one's work ability in relation to his profession, and understand a practical knowledge to improve the skills, skills and attitudes needed by educational goals to achieve goals (Sunarno, et all, 2015). This definition is in accordance with the Minister of Administrative Reform and Bureaucracy Regulation No. 16 of 2009 which is a form of increasing teacher competence.
Quality physics learning not only requires teachers' pedagogical skills in creativity but needs to be supported and collaborated with the creativity of learning media available as simulators (Bantwini, 2017). According to Jufri (2018) that Pedagogic skills are closely related to the demands of 21st Century skills, namely information capability, media and technology. Some countries have 21st Century abilities with certain criteria, such as in Malaysia the ability of ICTs of an individual to use ICT literacy skills to solve problems in an innovative and creative way, in contrast to Australia literacy skills are marked by being able to make and share information through ICT responsibly (Thammasaeng, 2016). 
Therefore teacher training programs using information technology are the right way to improve professional and teacher competencies (Fajar, et all, 2017). Problems that are often encountered in the field are problems of accessibility and lack of infrastructure, which disrupts the development of learning (Khairi and Danil, 2015Research conducted by Rushton, et al (2017) states that physics teacher performance is strongly influenced by his educational background and experience. This is also experienced by the physics teachers who are directly related to the development of technology, especially the use of ICT for physics teaching media. 
Some of the obstacles faced by physics teachers in Purworejo district are related to the use of ICT for physics teaching media according to Pratiwi and Sriyono (2018) firstly the teachers have not made maximum use of ICT technology, especially e-learning learning software, and the second teacher has low understanding and information about microcontroller-based electronic software and hardware and the use of sensors to help the learning process of physics, especially as a physics laboratory aid.
Based on this, it is necessary to analyze development needs and training for physics teachers in Purworejo Regency about the use of software and hardware (two in one) to help the process of learning physics and improving the quality of learning physics. Collaboration of software and hardware in the form of "Two in One", namely the use of CMS web exe-based teaching media capable of being a good e-learning teaching media (Fauziyah, 2012) and the use of Arduino microcontroller based teaching media makes learning effective (Haryawan and Salechan, 2017). 



METHOD

The method used in this research is descriptive research by giving questionnaires to respondents. The study was conducted at SMA N 1 Purworejo. The time of the implementation was carried out in May-June 2018 with the implementation carried out with 2 (two) stages, namely the first stage of the introduction stage of the theory of physics learning and its application and the second phase of short training on e-learning web eXe and arduino. The study was attended by Purworejo district physics teachers who were members of the MGMP (Musyawarah Guru Mata Pelajaran) Physics of Purworejo Regency totaling 18 respondents. The data obtained in this study are questionnaire data and documentation




RESULTS AND DISCUSSIONS

 This research is conducted to find out the responses and needs needed by physics teachers in the process of learning physics in high school. The questionnaire was given in two stages of activity. The first activity is the activity of giving material related to IT-based physics learning applications. In the first activity four items were given, namely: (1) respondents' opinions about the activity, (2) the format of activities needed by respondents, (3) material needed in training activities, (4) suggestions or inputting respondents in carrying out these activities. 
The second activity is the training of making e learning and the making of microcontroller-based teaching media. The second activity was given six items of questions, namely: (1) the instructional media known to the respondents, (2) the application of e learning in physics learning, (3) respondents 'understanding of microcontrollers and sensors for physics teaching media, (4) respondents' expectations in using teaching media physics in the future, (5) the opinions of respondents in the second activity, and (6) the opinions of respondents if microcontrollers and sensors are used in physical learning.
The results of the descriptive analysis in the first activity showed that the activities were very useful to add insight into instructional media according to technological developments, regarding the activities of respondents who wanted the practice of guided training based on practice, respondents needed training material on current IT-based learning innovations, and respondents suggested that the activities be carried out continuously every semester. 
In summary, can be seen in the table below.

Table 1. The results of the questionnaire
 implementation of e learning and IT-based teaching media
	No
	questionnaire
	Results

	1.
	Teaching media that you know now
	a. Media based on android / web / e-learning ( 80 %)

	
	
	b. Power point (20 %)

	2.
	Use of e-learning in learning
	a. Already applied (0 %)

	
	
	b. Not yet implemented (70 %)

	
	
	c. Sometimes (30 %)

	3.
	Knowledge of sensors as a teaching media for physics
	a. Know (0 %)

	
	
	b. Do not know (100 %)

	4.
	The application of microcontrollers in physics teaching media
	a. All participants have never used and the training adds insight to participants about IT-based media

	5.
	Participants' suggestions for this training
	b. Performed periodically (90 %)

	
	
	c. Developed into IoT (10 %)












A summary of the questionnaire results to respondents can be seen in the picture below
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Figure 1. Examples of questionnaires filled out by respondents

The following is a graph of the analysis of the needs of the physics teacher of Purworejo Regency in the first activity The second activity is a simple material training activity for e learning web exe and Arduino programming.
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Figure 2. Questionnaire for the first activity question about the implementation of training needed by the Purworejo Regency physics teacher




In the second activity of the respondents there are still many who use power point in the implementation of learning, they are not familiar with microcontroller and censorship teaching media, and have not applied e learning learning.

[image: ]

Figure 3. Questionnaire questions about the application of e-lerning and teaching media based on microcontrollers
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Gambar 4. Questionnaire about the utilization of e-learning and teaching media based on microcontrollers to improve the quality of learning


The core activity in this training is located in the second activity with training in making e learning and microcontroller teaching media using Arduino for introductory material. The preliminary training in making e learning is in the form of introducing CMS, installing CMS and creating CMS content. E-learning material is delivered in stages with practice.  The introduction of Exe web e-learning which is a CMS (Content Management System) system that provides the opportunity for teachers or instructors to create content or content in a structured manner independently, the content of the material tailored to the needs to be delivered to students.  After the introduction, proceed with the installation of eXe web software on each participant's laptop guided by the speaker. The installation process has not had many difficulties, almost all participants managed to install the software. After the web exe is installed, proceed with creating the contents or contents of the web exe. Respondents did not experience difficulties when making titles, subtitles and children subtitles.   The first material in this activity went well with 80% of respondents able to finish well.
The second stage material is material for making Arduino-based teaching media. First, the participants installed the Arduino IDE software on each laptop guided by the speaker.  After Arduino IDE was installed, a brief description of the Arduino programmer was continued and the project was continued. The first project with making clip-clop lights using LEDs. The first project was still simple so participants did not experience difficulties. The second project increased in the manufacture of teaching media using temperature and ultrasonic sensors. Temperature sensors used to measure temperature can be applied instead of conventional thermometers. While ultrasonic sensors can be applied in distance measurements for GLB and GLBB materials such as measuring speed. Temperature measurement by practicing measurement of room temperature or room temperature of the training, the results obtained can be seen on the screen of the Arduino viewer.  
The results of observations and questionnaires in the second activity with introductory e-learning and Arduino material showed that e-learning material achieved an average recall of 67% with a focus on 3 materials with material achievement 75%.  While the material for Arduino microcontroller-based teaching media reached an average increase of 25% with a focus on 2 materials with material achievement of 50%. The graph above shows that the increase in the 1st material is more significant than the second material. This is because the level of difficulty between material 1 and material 2 is different.  The first material is an easy category material, while the second material is material with two trainings namely Arduino programming and electronic component assembly.  The second material is a collaboration between software capabilities with hardware capabilities or we call "Two in One". The second material should be given separately and separately with a structured duration of training, making it easier in the learning process.  In addition, the training projects provided are still the basic level not yet reaching the applicative or development level. However, the training participants felt greatly helped by the results of the questionnaire that had been filled out by the training participants. 
It is hoped that this training will continue to develop similar trainings to improve the quality of future-oriented and not outdated physics learning. In addition, it is known that an analysis of the needs needed by physics teachers, especially in Purworejo Regency. Analysis of these needs in order to improve the quality of learning.



CONCLUSION AND SUGGESTION

Analysis of the need to improve the Competency of Purworejo Regency Physics Teachers through Training and Media Development on Physics Teaching Based on Web Exe and Arduino CMS (Content Management System) it can be concluded that based on research and discussion on training needs analysis based on CMS (Content Management System) web exe and arduino for Purworejo Regency physics teacher by using questionnaires and basic material training, training is needed for the development of IT-based teaching media such as the use of e learning and microcontroller media and training is conducted regularly with guided monitoring. 
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