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The curriculum of vocational education is different from that of general education primarily from the point that it regards both the scholarly achievement at school and the job competence at industrial site after graduation as very important. Accordingly, we need to approach the computer education at vocation high schools, characterized as educational institutions providing students with the basic vocational education, from this standpoint. As the computer education at school is simply concentrated on improving the abilities to use computers, communication appliances and applied softwares, students are experiencing ‘the practical shock’ unabling them to accommodate themselves to the complicated and integrated actual workplaces due to their fragmentary and partial learning. Also, this can lead to the problems that make school education meaningless. In this study, we design a computer education course utilizing the job analysis data, based on the contextual learning which is emphasizing the learning on the actual job situation, paving the way for them to see the whole work process from the integrated point of view, to improve the problem-solving capabilities and to find the meaning of learning, by giving them chances to handle complicated jobs of actual workplaces.
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1  Introduction
The education course of vocational education is different from that of general education primarily from the point that it regards both the scholarly achievement at school and the job competence at industrial sites after graduation as very important. The education at an elementary, middle or academic high school, in which the general education is a primary purpose of education, can be regarded as good as long as the scholarly achievement is good. The course in vocational education, however, it is emphasized to design and operate the program so as the learning experience or activities to be linked closely to the job of industrial sites (result), as well as the learning experience or activities (course) of school education[1][7].

The computer related education course at a vocational high school, accordingly, should be designed based on the world of job from the eye of vocational education. It is required to have the comprehensive capabilities to plan and discern the whole work procedure to evaluate the result, as the computer applied production technology fields are expanding at workplaces.

Practically, however, the computer education at the actual vocational high school is dispersed to each area and inclined to learn diversified individually applied program function rather than operating the education course aiming to the problem solving based on these practical jobs, only enabling the students to be accustomed to the fragmentary functions rather than developing their capabilities to think and solve problems comprehensively. The foregoing isolated learning from the actual workplace makes the students encounter the practice shock after graduation and unaware of the meaning of the learning course and the vision, as well. 

Dewey says knowledge and idea can be created in the situation that is meaningful to the learners themselves and providing them with important experience, as well. And he says this situation occurs in the social connection like a classroom where students are making knowledge together with others by exchanging information to each other. In this study, we would like to suggest a solution to this problem by having access from the standpoint of the ‘contextual learning’ in which students connect the classroom learning to the actual situation. Therefore we have organized a computer education course by utilizing the job analysis data. Through which students can improve their problem solving capabilities by handling the complicated and integrated problems of actual workplaces, as well as encouraging them to have interest in learning and to understand the meaning for learning, paving the way to raise a lot of good workers required by workplaces. We will review the characteristic of the contextual learning in the pagraph 2 and discuss the suggested points through the job analysis data in the paragraph 3. In the paragraph 4, we are going to design a computer education course by utilizing the job analysis data. 
2  Contextual Learning

One of the problems for the students who are learning computer primarily through the applied programs is the meaning of learning, such as ‘What am I supposed to learn? How can I use this practically?’. It is because the contents of learning is handled by being abstracted and simplified, not performed in the context similar to the actual workplace, and because of the teaching/learning practice based on the bahaviorism psychology, teaching the big concept by dividing it into small concepts and functions. 
Contextual learning is rooted in a constructivist approach to teaching and learning. According to constructivist learning theory, individuals learn by constructing meaning through interacting with and interpreting their environments. The meaning of what individuals learn is coupled with their life experiences and contexts; it is constructed by the learners, not by the teachers; and learning is anchored in the context of real-life situations and problems[4]. The authentic learning occurs in the learning situation related to everyday life, In other word, the learning occurs in the case that students have chances to understand difficult problems related to themselves completely, by the assistance of the cognitive tools like various information or other people. Learners can understand the related contents by solving problems i.e. applying their ideas by similar methods and recurring the meanings individually through using the knowledge on site and through the study creating new knowledge[10].

The contextual learning strategy based learning should consider the following characteristics;

2.1  Practical Learning 
Learning through the training program, separated from the practice, results in the difference between the capability to cope with the learning context and the capability to do the practical function. If there is any estrangement between the learning function and the practical performance, he or she can be an expert as a learner – i.e. can be a master in learning context, however, he or she is never supposed to learn the performance function itself. Learners in the apprentice system perform the job practically and not related to the abstracted test, etc. Learning is a tool to live in a social world, not a tool to know of the learning itself. Learning is a practice and it is accomplished through practice, as theory is made as a type of practice in the world, not through the meditation which is separated from the world[6]. 

2.2  Cooperative Learning

Cooperating - learning in the context of sharing, responding, and communicating with other learners - is a primary instructional strategy in contextual teaching. The experience of cooperating not only helps the majority of students learn the material, it also is consistent with the real-world focus of contextual teaching. Employers espouse that employees who can communicate effectively, who share information freely, and who can work comfortably in a team setting are highly valued in the workplace. We have ample reason, therefore, to encourage students to these cooperative skills while they are still in the classroom[9].
2.3  Work-based Learning

Learning in context at workplace settings is seen as a means of making education relevant to job requirements and enhancing the transition from school to work. When it comes to the characteristics of the work-based learning are, ① Knowledge and skills relevant for an occupation are taught using learning tasks that identified by actual workers from all levels of the production process or service area, and ② Theoretical knowledge is taught effectively in connection with work tasks so that working and learning are closely integrated and knowledge is more easily transferred to new situations[3]. 
3  Suggestions through the Job Analysis Data

The job analysis is a process to analyze the work consisting of the job, i.e. analyzing the job contents and the job condition required to perform the job systematically. The purpose of this is to acquire information necessary to perform personal management or labor management smoothly. The job analysis from the educational standpoint, however, it is playing a key role in the educational aspect , too, since the recent trend of the vocational education tends to develop education courses with the data acquired through the job analysis in the industrial site to train workforces satisfying the requirements from the pertinent industry[7]. 
In this study, we have used 「The Job Analysis of the Multi-media Contents Developer[5]」data of Korea Research Institute Vocational Education & Training to develop an education program for ‘Production of Multi-media Data’ unit of the ‘Computing Practice’ curriculum. The suggestions through the job analysis data are as follows; 

3.1  Necessity of the Integrated Practical Work Experience
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Figure 1  Job Analysis of ‘Multimedia Contents Developer’

The figure 1 shows the work difficulty, importance and its frequency at each work stage in the ‘Multi-media Contents Developer’ job. In most classes, the lectures are primarily providing  applied software function learning for producing multi-media data, such as Photoshop, Cool Edit, GIF Animator, Flash and Premiere, etc., since the contents of multi-media are composed of ‘image and graphic’, ‘sound’, ‘animation’ and ‘video’ parts.  In short, the lecture is inclined toward the production of multi-media contents out of the actual ‘multi-media contents developer of the figure 1. Also, the learning is done as each media’s fragmentary function oriented, rather than the integration of the multi-media contents. As shown on the diagram, other jobs like planning, designing, integrated authoring, evaluating and operasting, etc. are important as a whole at the actual workplace, as well as producing multi-media contents.  It is important for vocational high school students, accordingly, to improve their comprehensive problem-solving capabilities by having chances to handle the whole work procedure of actual workplaces. Also it will help them to connent the learning with the job meaningfully.
3.2  Requirement for Team Projects 

The job of ‘multi-media contents developer’ is defined; ‘As a multi-media contents developing job, it combines the academic knowledge needed for developing contents with the hardware solutions to realize them into the multi-media situation. It’s a job to plan and design multi-media contents, and produce media expression media and integrate these media to author in accordance with the use and objective.

When it comes to the vocational aptitude condition for doing the job, first, a multi-media contents developer should have the comprehensive capabilities in planning, designing, producing and operating multi-media. Second, he need the capabilities in collecting and analyzing various information, as well as having creativity and executive talents with leadership to manage the whole projects as a producer. Third, he need the individual characters like sense, judgement, power of expression, esthetic sense and planning ability, together with a spitirt of cooperation, patience and promptide, etc. need in working for an organization. In particular, a spirit of sooperation is required since it is a multi-media content which is a product in the combination type of various media. Fourth, he is required to understand the comprehensive concept of multi-media contents since the multi-media language study is needed, as well as a spirit of continuous study[5]. 
Through the foregoing definition of job and the vocational aptitude of a multi-media contents developer, he or she is required to understand the concept generally, not fragmentary and partial knowledge on each media, and to cooperate with other workers in managing the work comprehensively. In a vocational high school where professionals are raised, accordingly, it’s important for students to experience working as a member of a team in class. 
4  Computer Curriculum Design Using a Job Analysis Data

We suggest a computer education course design model utilizing a curriculum map and a job analysis data to design a learning program linked to the practice of computer related workplaces for vocational high school students, based on the contextual learning theory

4.1  Curriculum Map Design for the Connection with Practice
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Figure 2  A curriculum map for an Information processing Dept. of a Commercial hish school
We have organized a curriculum map for an Information Processing Department of a commercial high school to perform a practice project based on the job analysis data in the figure 2. There are ‘Computer General’ which is an area of the basic theory course and composed of general summary, and ‘Data Processing’course, which is a practice standard curriculum, ‘Computing Practice’ which is a intensive practice course and ‘Programming Practice’, etc. in the computer curriculum of a commercial high school. At each curriculum, any unit which is pertaining to any computer related job in workplaces can handle the related job project after completing the unit. Through this procedure, students can experience how each function they are learning in front of computer actually works in workplaces, which is instrumental in knowing of ‘the meaning of learning’. 

4.2  Computer Curriculum Design Based on the Job Analysis

In this study, we have designed a computer curriculum based on the job analysis for vocational high school students to improve their ability to appreciate the whole work process comprehensively, enhance their problem-solving ability and get the meaning of learning by handling complicated jobs in workplaces as shown on the figure 3. Particularly, we have designed the curriculum based on Tyler’s curriculum model and Campbell’s instructional system development model by the job analysis model[7], focused on the ‘multi-media data production’ unit of the ‘Computing Practice’ here. The following is the description of each stage, and the knowledge and the function, the precedent study content and the intermediate results by level at the ‘Plan’ stage, deduced by this model, are as the following table 1. 
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Figure 3  A Model for Computer Curriculum Design based on the Job Analysis
4.2.1  Analyzing
It’s the stage of extracting appropriate contents for instruction by using the job analysis data. At the ’multi-media contents developer job analysis’, the minimum level of education for this job should be a junior college level. Teachers select the work by considering the appropriate level for the vocational high school students and the availability of practice materials from the job analysis data. The work is divided by the work related knowledge and function and then extract the precedent study contents, i.e. extract the conents to study before implementing the project and divide the whole contents into the contents already studied in the precedent subjects and the contents to be handled through the general instruction before implementing the project. 
4.2.2  Designing
It’s the stage of setting objective and designing lecture by using the analyzed data. As an appropriate objective to the learner’s level and environment, the stage of project is set.  The whole job flow of ‘planning- designing – multi-media data producing – integrate authoring- evaluating – operating’ should be maintained as long as possible for students to experience the practice in workplaces. And then plan the intermediate results of each stage to check if the project team is doing each stage well. An intermediate result can be an evaluation data in the process.  It’s recommended to make it as a data to evaluate the spirit of cooperation and responsibility, etc. for the joint development of the task by applying a collective evaluation method. Plan the whole studying activities as these projects activities are designed at the end. Before implementing the project, extract the theories, etc. to be learned and systemize them. 
4.2.3  Implementing
It’s the stage of implementing the actual lecture. Based on the lecture design planned in the previous stage, teach the theory or applied software functions needed to learn for implementing the project to all students, and then organize the project team and let the team know of the project and evaluation plan, etc. Then implement the project. In this stage, students are selecting, designing and producing the content items by themselves. At the end of each stage, students are required to release their intermediate results and demonstrate the project. 
4.2.4  Evaluating

It’s the last stage to evaluate the whole curriculum. In this stage, the general evaluation for the class is made, as well as finding the way how to improve the system.
Table 1: Job related knowledge/skill, precedent learning, intermediate results at the planning stage
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5  Conclusion

The change of industrial structure due to the rapid progress of technology requires engineers and technicians who have the problem solving capabilities or creativities in industrial sites, rather than laborers who have simple mechanical abilities or fragmentary knowledge. In this study, we have designed a curriculum based on the contextual learning theory, as well as raising a problem that the learning activities in school is not properly connected to the jobs in actual workplaces since the computer education in vocational high schools, a vocational education institutes, is inclined toward teaching how to use computer and communication equipments as working tools and teaching the applied software functions. In view of this matter, we have designed a curriculum based on the contextual learning theory. 
The fragmentary knowledge can’t solve the complicated and non-systemized problems in actual workplaces. Accordingly, it is required for vocational high schools to teach students to have the comprehensive viewpoints to see the whole work requirements and the problem-solving capabilities through the actual job experience of workplaces. It is important not only for students to adapt themselves to the industrial sites, but also having the ‘meaning of learning’ how the work they are doing in school is actuall applied in workplaces. 
Here in this study, we have used the job analysis data to combine the actual jobs with classroom lectures, and focused on how to utilize the job analysis data practically to design and operate the whole education course beyond selecting the educational contents how to add, emphasize and delete contents, and the organization level. 
Previously, we were able to know that the actual job is composed of planning, designing, producing multi-media data, integrated authoring, evaluating and operating through the ‘multi-media contents developer job analysis’. Also, we were able to know that the integrated actual work experience is necessary because of the preponderance of the multi-media data producing field in school, despite the work of each stage has similar degree of importance, and to know that mutual cooperation between workers is necessary to manage the whole work comprehensively, as well as the requirement for the team project for this. 
The suggested job analysis based computer curriculum design model is composed of four stages; analyzing → designing → implementing lecture → evaluating. And we have extracted the achievement level, related knowledge and skill, required precedent learning, and the intermediate result of each stage, by corresponding the job analysis data to the level of vocational high school students. We have arranged the actual classroom instruction to be implemented as student-oriented project activities, too. 
The vocational education curriculum requires the wide-range of knowledge, skill and attitude, etc., not limited to the development of knowledge to a specific area. The extracted knowledge and skill in this study are not subject to be delivered to students through lecture, but to be acquired by students themselves through the process of implementing the projects. Even though such knowledge and skill are not perfect, the job analysis based computer curriculum has sufficient meaning for students in learning the sense how to connect theory to practice. 
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