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Abstract: - The purpose of the study was to find out Knowledge Management（KM） contents, learning ways and sources in Senior Vocational Schools.  The information gathered would be used to build cultivating and structural equation models (SEM) on application of KM.  The methodologies of the study included modified Delphi technique, focus group discussion, questionnaire survey, panel discussion and research team discussion.  Two kinds of validity tests were performed on the questionnaire: content and constructive validity.  Content validity was first examined by six experts and the cumulative variance was 87.875% obtained by using the factory analysis on the 210 pre-test questionnaires.  Reliability of the questionnaire was tested by using the Cronbach’ α value and the values was between 0.89 and 0.96.  The process was to find ten experts to carry out three rounds of the Modified Delphi survey in order to discover the knowledge management contents. Next, a focus group discussion would be conducted by twelve senior Electric Machinery teachers to find the learning ways in KM.  Then, the questionnaire survey would be distributed to 843 teachers in the Department of Electric Machinery.  At last, the SEM on application of KM was developed. A cultivating model would be developed based on the results from the above  survey.  Through the modified Delphi technique, we found that there were four levels of knowledge management contents: acquiring, sharing, applying, and creating. Based on the results from the focus group, the researcher found that learning ways included the following: using internet information, reading books and journals, pursuing higher education, bench-making, visiting exhibitions, joining professional community, and normal communication. A LISREL linear cultivating model on application of KM was established for teachers in the Department of Electric Machinery.  Conclusions and recommendations were finally proposed based on the research results. 
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1 Background

In order to create Knowledge Management (KM) societies, people should consult with professionals or experts who were in the related fields about their experiences.  Especially, in the field of the technology education, latest knowledge and technique was changed rapidly, so that the speed of the innovation became faster than before.  Thus, teachers should be able to manage the knowledge more efficiently.  Planning, sharing and distributing and innovating were very essential steps to create the new knowledge because they could improve the effectiveness of teaching in vocational education. 
2 Propose

The study had the following purposes：（1）To develop KM contents for Senior Vocational School teachers.（2）To explore the learning ways of KM for Senior Vocational School teachers（3）To establish the cultivating and SEM models on application of KM for Senior Vocational School teachers.

3 Procedure and Methodology

3.1. Framework 

 The research framework was shown in Figure 1.
3.2 Metholodology and Samples

The methodologies for this study included a literature review, modified Delphi technique, focus group discussion, and a questionnaire survey.  The steps were as followed:
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Fig 1.  The research framework
Step1: Through the review of related literature and modified Delphi Technique survey to develop the contents of KM for Senior Vocational teachers. The content confirmation would be made between the literature reviews and the Delphi survey.
Step2: Through the focus group discussion to set up the learning ways and cultivating strategy of KM for Senior Vocational teachers.
Step3: Edited the questionnaire called “Cultivating strategies” and explored the “learning ways” for the teachers in the Department of Electric Machinery of Senior Vocational Schools.
Step4: Developed the SEM on application of KM.

Step5: Used the survey results from the above questionnaire to set up the cultivating model for Senior Vocational teachers.
Step6: Reported completion 
The study utilized the following methodologies:

(1) Literature review: Separating the literature reviews into the following five categories: the meaning and development of KM in the Department of Electric Machinery; related researches about the application of KM in the business world; cultivated teachers for the Department of Electric Machinery in Senior Vocational Schools to apply KM content and related research; learning ways and related researches about application of KM for Vocational School teachers in the Department of Electric Machinery; cultivation models and related researches about application of KM of Vocational School teachers in the Department of Electric Machinery.
(2) Modified Delphi Technique: Designing a survey called “Modified Delphi survey about the cultivation content of Senior Vocational School teachers in the Department of Electric Machinery”. There were two parts –professional and general KM contents in the Modified Delphi Questionnaire.  There were twenty experts and professors who were six were from enterprises as KM scholars, experts, and senior teachers, the others were from the universities in the field of Electric Machinery as scholars, experts and senior teachers.

(3) Focus group discussion: Applying Business KM models into the field of Senior Vocational Schools was a new innovation.  In order to explore this topic, researchers formed a focus group which consisted of twelve experts to discuss about the learning ways of KM. Among the twelve subjects, six were from the discovery team formed in the beginning of this research and others were experts in the KM field.
(4) Questionnaire Survey: The population was across the whole Taiwan area. By using the proportional allocation method, the samples included 843 Vocational Electric Machinery teachers from 161 schools, and 470 questionnaires were returned, for which a return rate of 55.8% was obtained.
4 Result and analysis
4.1 Focus group discussion
(1)The following results were obtained: Seven learning ways for KM were as follows: “ using internet information, reading books and journals, further education, bench-making, visiting exhibitions, joining professional community, and  Normal   communication.

(2)The teachers had strong motives in improving personal and organizational achievements by   using the KM.

(3)The ways of acquiring and sharing knowledge were very broad and elastic.
(4)The timing of the applying KM carried out teachers’ daily routine teaching.
(5)KM content required further enhancement to reach higher level.

(6)Teachers must had the basic core competencies of using KM.

(7)Implementation strategies of KM was to push the formation of systems and their coordination with related accessories.
4.2 Delphi Technique

We separated the Modified Delphi survey into two parts and distributed them to two groups.  The fist group included experts who were familiar with KM.  The second group was experts who had professional knowledge about Electric Machinery.  After three rounds of the survey, the researcher concluded that there were four cultivation categories about content of applying KM for teachers in the Department of Electric Machinery of Senior Vocational Schools.

A. Acquiring knowledge: One could acquire knowledge by attending conferences, holding meetings, reading journals and books, surfing on the internet, receiving e-mails, learning from other teachers’ lessons, and etc…

B. Sharing knowledge: One could share or extend knowledge by publishing reports, organizing exhibitions; team teaching with others, chatting with colleagues, sharing information on the internet, forming professional group, and etc…
C. Applying knowledge: One could preserve knowledge by building standardized classification and coding system, setting up databases, backing up data by copying the information into CDs, collecting students’ projects, building index function in the E-database to assist the searching process.

D. Creating knowledge: One could create knowledge by learning from experienced teachers to cultivate innovation skills, conducting researches, brainstorming with colleagues, organizing professional teams, holding review after each event, and learning by the transformation of technology, establishing appropriate rewarding policy and etc.
4.3 Questionnaire survey
 By focus group discussion, Questionnaire, and discussion from research team for Vocational Electric Machinery, the cultivating model on application of KM for Senior Vocational School  teachers in the Department of Electric Machinery was proposed in Fig 2. KM learning contents included: “Acquiring knowledge”, “Sharing knowledge”, “ Applying knowledge”, and “Creating knowledge”. Seven learning ways of Teachers’ KM were already found above. KM learning sources of Knowledge for teachers were integrated into three parts: “Content Knowledge （CK）and skill on Electric Machinery”, “Pedagogical Knowledge（PK）”, and “Pedagogical and Content Knowledge（PCK）”.


Fig.2 Cultivating model on application of KM for Senior Vocational School  teachers：Dept. of Electric Machinery
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Fig. 3 The SEM on application of  KM : Dept. of Electric   Machinery

An analysis using LISREL8.52 developed the SEM on application of KM. The inter structure of this model was good. (NNFI，CFI and GFI were all between 0 ~1 and higher than 0.9 ；AGFI was  higher than 0.9 and lower than 1; Standardized RMR was lower than 0.05;χ²/df=0.12; P=0.727; RMSEA=0.000 ) 

5 Conclusion

The study confirmed four viewpoints. 

1.The cultivating model on application of KM for Senior Vocational School teachers in the Department of Electric Machinery was developed in this research. This model included: 

（1）KM learning contents were  categorized into four parts: Acquiring Knowledge, Sharing Knowledge, Applying Knowledge and Creating Knowledge.

（2）Seven learning ways for KM were  as follows: “ using internet information, reading books and journals, further education, bench-making, visiting exhibitions, joining professional community, and  Normal   communication.

（3）Learning sources of

Knowledge were categorized into three parts: Content Knowledge, Pedagogical Knowledge, Pedagogical and Content Knowledge.

2.Based on the data of Internet Information’s learning way, there was a Fit LISREL Model of KM in this research. This model indicated: a.) Acquiring Knowledge significantly contributed to Sharing and Applying  Knowledge; b.) Sharing Knowledge effectively facilitated Applying and Creating Knowledge; c.) Applying Knowledge significantly contributed to Creating Knowledge.

6 Suggestions
The following suggestions were drawn from the above conclusions:

1.Aplications of the cultivating model and SEM on application of KM were nice for the practical work of teachers and relative institutions.

2.The SEM on application of KM using the learning way of  Internet Information could be applied and promoted.

3.The supports of administration or some motivation factors were very important as follows: Application of knowledge management would be more successful if it was carried out by the head of the Electric Machinery Department.  Schools were able to provide all the necessary resources, encourage continuous education and training for teachers. Organizational culture about learning must be established in order to carry out KM. Appropriate policies for encouragement, rewards and penalties must be in place.  Sufficient computer software and hardware equipments were needed for KM.  Also, teachers’ ability and knowledge about technology were important factors to implement KM.
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