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Abstract 

Through computers and smart-phones, now most learners are connected to the internet, looking for the information they need. Independent online learning, is needed as the development of learners' habits in accessing information
The learning of CNC programming material is heavily communicated with projection images showing the geometry and the size of the workpiece viewed from the front, side and from above drawn in a two-dimensional image. Learners who choose the field of mechanical engineering in which there is learning CNC programming, are learners with visual dominance, therefore learning materials CNC programming is made based on spatial visual intelligence.

The CNC programming learning materials specially developed on the basis of spatial visual intelligence and presented online, is part of the learning of CNC programming with blended learning approach. An empirical test of learning materials based on spatial visual-based CNC programming with online learning, it appears that learners who have high spatial visual skills have a better understanding of CNC learning materials compared to learners with low spatial visual skills.
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Introduction

Instructional of the NC programming at the Education Department of Mechanical Engineering, Faculty of Engineering, State University of Yogyakarta conducted through face-to-face learning, teacher physically present in the classroom. Learning strategies using direct instruction. Class activity begins; teachers provide motivation and conditioning classes that focus on learning, explanation and demonstration materials, guiding the practice of impersonation, check for understanding and giving feedback to learners. Activity learners practice and expanded transfer is done by giving homework (PR) to the students.

The learning process of CNC programming using direct instruction strategies, generating a learning process that is not optimal. It is known from; (1) learners tend to be passive, less independent, less initiative, (2) the learning process less provide learning experiences to apply concepts to solve the problems of NC programming; (3) less facilitate individualized learning, and (4) only about 30% of learners who achieve learning goals, which is able to prepare NC program properly.

The downside of the learning process of CNC programming using direct learning strategies can be improved by applying a blended-flipped learning approach, which is an approach that combines and align, learning in face-to-face sessions, by learning in an online session. The essence of the application of an online learning opportunity is the use of technology to extend and increase the share of student-centered learning through the provision of materials, and tasks for individual learning, which can enrich, and aligned to learning in face-to-face sessions. This combination forms an attempt to present the best of two models of learning, where the advantages of online learning combined with the advantages of learning in a traditional classroom.
Efforts to improve the quality of learning, so that each student achieve the expected learning outcomes, the allocation of time to interact with learning resources, and responsibilities in the completion of tasks should be distributed evenly to all students, according to their individual abilities. To that end, the learning CNC must be done individually, should provide experience to prepare NC program to every student, and encourage students active, independent, and are fully responsible for the learning tasks that must be completed. Hopefully, all the students were able to achieve the learning goals, which are competent in preparing the NC program, and operate CNC machines.

To create individual learning CNC, done by applying blended learning approach, which is an approach that combines face-to-face learning which tends teacher centered, with an integrated online learning with computer assisted learning which tends student centered. CNC learning with face-to-face is learning with teacher presence in classrooms, directly using CNC machines, but because of the limited number of CNC machines, not all students could be in the CNC machine. Students who do not get a chance to be in the CNC machine, given exercises to prepare NC program using computer-aided media (virtual CNC), so that the face-to-face learning here is done by computer assisted learning.

Problems in the implementation of blended learning approach that combines face-to-face learning, online and computer assisted learning in the learning CNC, is;
(1) whether brended learning approach to learning CNC, able to improve learning outcomes in subjects CNC,
(2) how the pattern of implementation of blended learning approach, can improve student learning outcomes?
According to Graham in Taina Joutsenvirta & Liisa Myyry [4], the essential definition of blended learning, is to combine, between face-to-face learning and computer assisted learning or computer-based learning. While Bleed, [4] the blended learning is seen as an opportunity to redesign the development of learning materials, schedules, and the provision of education that combines, between learning physical and virtual or "bricks and clicks".

According to Purnima Valiathan in Gray Harriman [3] blended learning combines online learning with face-to-face learning. Blended learning is able to provide a learning experience that is most efficient and effective by combining two or more modalities (media) delivery. The term blended learning, used to describe a solution that combines several methods and different delivery media. Blended learning is also used to describe, learning that mixes various event-based activities, including face-to-face classrooms, live e-learning, and set their own course of study.
In a paper presented at a national seminar Sukartawi [6] by quoting the opinion Semler argued, that blended learning is basically combines the advantages of a variety of learning techniques into a learning activity to achieve a certain goal. According to Semler in Sukartawi, blended learning is to combine the best aspects of on-line learning, structured activity of learning with face-to-face, and learning practices in the real world. On-line learning system, learning in the classroom, learning through work experience, each has its own weaknesses. Blended learning approach has the advantage in this case could be used to overcome the weaknesses of each of these approaches.

Publications University of Wolverhampton [7] states that blended learning at the University of Wolverhampton is an approach to learning and teaching that combine and harmonize, learning approaches conducted in face-to-face sessions, with the opportunity to learn made online. The essence of the application is the use of technology to expand and improve learning opportunities for students through the provision of tasks and materials that enrich, and in harmony with the face-to-face learning.

In the opinion of Christensen, Horn, and Staker [2], blended learning is a formal course that learners learn by: (a) partly through online learning, with time, place, order, and the speed is set learners themselves; (b) partially supervised study in a building away from home; (c) provide an integrated learning experience according to the characteristics of learning of each student. Further described by Christensen, Horn, and Staker, blended learning emerged as one of innovation, combining strategy / learning model, which is relatively a further innovation for learning in the traditional classroom. This combination is an effort to present the best of the two strategies / learning models, namely the advantages of online learning combined with the advantages of learning in a traditional classroom.

From the expert opinion that has been described, Blended Learning least noted there are three kinds of sense seen from the elements or components combined, namely; (1) blended learning as learning that combining or mixing media, tools and technology, activities or types of activities that are selected to optimize a learning activity, (2) blended learning combining or mixing different learning methods within an activity learning, and (3) blended learning, which mixes or integrate between online learning and face-to-face learning.
In blended learning which combines online learning and face-to-face learning, according to the Sloan Consortium [5] will effectively and efficiently reduce the time to learn if the proportion is 30 compared to 70, which means 30% for online learning, and 70% face to face. Online learning is mainly used to deliver learning materials (content) which is more theoretical, conceptual which will be discussed and applied in a face-to-face learning. Thus, in blended learning, made possible once the application of the concept of both physical and in virtual form.
Thus, the definition of blended learning in this research is learning that combines the use of various media, tools (technology), activities, methods / strategies, the implementation is done by combining online learning and learning between face-to-face (F2F). The proportion between online learning, to deliver content learning materials, and learning face to face around 30%, and 70%.
Blended learning objectives, according to Bleed, and Garnham & Kaleta in Joutsenvirta and Myyry [4] is as an opportunity to design / redesign the development of learning materials, schedules, and the provision of education that combines physical and virtual learning. Learning program was redesigned to combine the best features of a face-to-face learning in the classroom with the best features of online learning, to increase opportunities for students to actively learn the instigation or orders from within ourselves flexibly, which makes the students learn independently.
Based on the definition and purpose, it can be seen that the blended learning approach has the characteristics or special characteristics, which makes different with other approaches. Some characteristics or specific traits are linked to; (a) learning approach, which is to give learners the opportunity to set their own course of study; (b) strategy / learning model, which is a strategy that mixes various event-based activities, including face-to-face in the classroom, and live e-learning, thus providing meaningful learning experiences; (c) media for delivery of materials and other learning resources which can be a stimulus to create internal learning processes, and (d) the evaluation, in this case includes cognitive, psychomotor (skills), and affective.

In a blended learning approach, particularly with regard to the implementation of online learning, e-learning, and other computer assisted learning, such as the practice of preparing the NC program using the Virtual CNC software, demanding the fulfillment of certain conditions. These requirements, should be prepared and filled in advance, before the blended learning approach is applied, both involving facilities / infrastructure and support skills that must be owned either by lecturer and students.
Requirements related to the facilities / infrastructure includes among others; (A) a computer (personal computer / PC, or laptop), which can be connected to the internet either via cable or WIFI, which is available in the classroom / laboratory with considerable amounts, one student one computer or a computer owned by the students themselves (b ) Internet network that can be accessed easily and quickly using both wired and wireless LANs at any time, and at the same time by all students. In addition to the requirements of facilities / infrastructure, faculty skills also required to (a) develop and prepare instructional materials to be presented in e-learning; (B) use of e-learning software, for example software beSmart; and (c) developing the LMS (Learning Management System). While a student must have the skills to access the internet, familiar, well skilled login and logout activity to enter in various blogs and websites, and it would be better if it has a computer.
Discussion
Blended learning approach has the theoretical and empirical support for the tradition and the rationale for the implementation of blended learning, namely behaviorism, the theory of social learning, individual learning, and constructivist. Behaviorism theory underlying the teaching activity, that; (1) in learning, teachers must submit behavior can be measured and observed to be learned by learners; (2) teachers must give feedback, reinforcement, and rewards to students who have been selected are able to meet the specified behavior. Social learning theory underlying the learning activities that require teacher must give a demonstration to show the units of basic skills that must be followed or imitated by learners. Individual learning is the basis for teachers to prepare teaching materials and online exercises that can easily be accessed and studied by students, and can provide immediate feedback, the mastery and understanding of teaching materials, after the students do exercises and mastery tests. While the constructivist theory, the underlying teachers to provide experiences for students to learn to experiment, practice to apply the knowledge that has been held on practice learning activities using a software simulation, and learn to solve a problem if there is a mistake in practice the application of such knowledge.
Syntax or steps blended learning approach, composed proportionally follow the recommended ratio Sloan Consortium, which is 70% face-to-face learning, the remaining 30% of online learning and computer assisted learning. However, the distribution of this percentage can not be regarded as a formula that applies equally to all learning, for all fields of study, because the reference is essentially a match between the needs of the use of face-to-face and online, as an effort to achieve the learning objectives. Syntax / steps blended learning approach is as follows:
The first step, preparing learning materials for independent study, which will be presented online, utilizing e-learning system that has been developed. Presentation of learning materials so arranged, the order follows the pattern of the presentation on direct instructional model [1], which is a model of the face-to-face learning, which is applied to the learning CNC. Submission of material arranged in the order; (1) The presentation of teaching materials to improve motivation, including the presentation of pictures of the products are done with CNC machines, followed by a mild question about the product, and write the learning objectives; (2) the presentation of learning materials that are explanatif and elaborative to improve understanding of the theory or concept and basic knowledge of CNC programming. Material is presented in a verbal format (text), and pictorial (visual) such as images, photographs, animations, and video; (3) the presentation of material which is demonstration, to show an example of the application of theory or concepts, and demonstrate or present a step-by-step skill correctly; (4) the presentation of material to practice applying the theory or concepts, materials are made in the form of the question or task to be completed student; (5) develop tests, to check for understanding and providing feedback.
The second step is to upload learning materials that have been prepared, in order to be accessed and downloaded students with e-learning, and record all interactions of students with learning resources in e-learning. All forms of student interaction with learning resources e-learning must be recorded, so it can be known and ascertained, that the learning materials can be accessed by all students participating in lectures CNC, including feedback to the learning outcomes are achieved.
The third step, it is face-to-face learning in the classroom. Its activities are guided practice. In this step, lecturers guide students in practice in preparing simple NC program, which is the practice of applying the theory of NC programming, to be arranged as a sequence of machining operations in the form of a command code, which can be read and executed by a machine.

The fourth step, is to check the student's understanding, .and provide feedback. Lecturer gives individual assignments to students to prepare NC program, and check the students' understanding in preparing the NC program. Lecturer provide feedback to students, select students who have reached an understanding to be given reinforcement.
The fifth step, is giving practices and expanded transfer. At this step lecturer assigns an expanded practice, the transfer of skills, applying skills already possessed to a more complex situation. This is done with the practice of problem-solving, which encourages mastery of metacognitive knowledge. Lecturers give assistance to students, the practice of preparing more complex NC programs, and about troubleshooting NC programming.
Syntax blended learning approach as described, showed that the blended learning approach, learning activities become more done by the students themselves (student centered), both corporately and individually. At home or elsewhere outside of the classroom, students learn the theory, concepts and basic knowledge of NC programming, with self-learning materials, which can be obtained through online (e-learning). In addition to the learning materials, tests of mastery, has also been prepared by lecturers, students must answer the mastery test, as well as online.
In the face-to-face learning sessions, classroom activities, a lot of practice in preparing for NC program, and practice to operate the CNC machine, because the learning materials that are the theories and concepts, students have learned independently, through online learning or e-learning. In the classroom, lecturer is a consultant, which provide assistance to students in doing tasks, such as tasks on guided practice to prepare NC program, independent practice to prepare NC program, and the practice expanded in preparing the NC program.
Learning activities in a blended learning approach, as is flipped learning activities (flipped learning). In conventional learning, studying the theory and concepts of activity is usually performed by students in the classroom through the elaboration and explanation by the lecturer. However, in blended learning, the activities carried out at home or outside the classroom, using a self-learning materials that can be obtained through e-learning. On the other hand, practical activities were expanded, in conventional learning usually given as homework (PR) to be done at home. In the study using a blended learning approach, Homework (PR) is done in the classroom and conducted with the assistance of lecturers.
Learning CNC using blended learning approaches, making the allocation of more time to practice the exercises prepare NC program and operate CNC machines, because learning to understand the theory, worked out by students independently at home through online learning. In class, the portion of the learning activities are more centered on the student be increased. This is important, because it makes the students have more time to interact with learning resources, so as to obtain a lot of learning experiences necessary to achieve the learning objectives, ie able to develop a the NC program, and able to operate the CNC.
In addition to the time to interact with resources to learn more, learning motivation of students is also high, especially when students are involved in the problem-solving effort NC programming, for example, solve the problem of error toolpath. Student motivation and concentration to find the source of the error, make improvements NC program, and undertake execution NC program to determine outcomes improvement, looks very high. Students often forget that learning time is up, so it's time to close or terminate the learning is often too late.
Classroom atmosphere or climate encourages all students to engage actively and intensively interact with learning resources. Class activities, many filled with discussions and collaborative activities between students and lecturers, and students with students. They are actively involved in problem solving NC programmers fix errors that occur. Conditions such as this class is very good and expected. At the end of the study, the results of summative tests known that all students successfully achieve the learning objectives have been determined, which is able to prepare an NC program, and able to operate the CNC machine tools properly. Thus it can be said that the learning CNC using blended learning approach can improve the quality of teaching and student learning outcomes.
Conclusion

Based on the description of implementation steps on blended learning in the CNC learning proces that have been explained, it can be concluded that;

1. Blended learning is learning that combines the use of various media, tools (technology), activities, models, methods and strategies. The implementation is done by combining between online learning and face-to-face learning (F2F). The proportion between online learning content to deliver learning materials  and learning face to face around 30%, and 70%. However, the distribution of this percentage cannot be viewed as a proportion that applies equally to all learning subject, for all fields of study, because it is essentially a reference to the suitability of the need to use face to face and online in achieving the learning goal that have been determined.

2. Learning actifities in blended learning approach, as if flipping learning activities (flipped learning). In conventional learning, students’ activity to learn the theory and concepts held in the classroom through the elaboration by the lecturer. In blended learning, the activities carried out at home or outside the classroom, through teaching and learning with e-learning. Homework which is usually done at home, on blended learning approach,  homework is done in the classroom with the lecturers’ guidance.

3. In blended learning approach, the process of learning is mostly done by the students themselves, (student centered). Students learn the theory, concepts and basic training NC programming path through self-learning materials that can be obtained through online (e-learning) from their own home or any other source outside the classroom. The students also fulfil the mastering of materials test online from their own home. In the face-to-face session, many classes of activity filled with practical activities such as practice to preparing NC programs and to operate CNC machining practices, Lecturer act more as a consultant, mentoring students in doing their tasks in the classroom.

4. Learning CNC using blended learning approaches, make the time allocation to practice the exercises prepare NC programming path and operate CNC machines, as learning activities centered on the student become more numerous, the students acquire their necessary learning experiences to achieve learning objectives more. In addition, students' motivation is high, especially when students are involved in the effort of problem-solving NC programming.

5. Class activitiy is filled with a lot of discussion, and collaboration between students and lecturer then students with other students, in problem-solving NC programming path task. All students successfully achieve the learning objectives that have been determined, which is able to preparing a NC programming path and able to operate CNC machine tools properly.
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