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Development and Implementation of the Control Learning System
in which Java Development Environment is installed in a CD Bootable Operating System
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SUMMARY

Recently, the use of high-performance computers has been spreading widely and more and more people own computers at
home. Now people can use computers for learning at home. However, as for technical subjects being taught at technical
schools, the current circumstances do not allow the schools to fully support students who wish to keep doing the  rest of the
exercises or study for themselves outside classroom hours. When students conduct programming exercises at home, the PC
environment has to be the same as that at school. However, this cannot be achieved because the software programs being used
as teaching materials at schools are privately owned and it is prohibited for them to be lent. Furthermore, educational subsidies
have been decreasing and developing a new programming exercise environment to meet the demands of the students has been
difficult to achieve. For the above reasons, we installed several components to KNOPPIX, an operating system bootable from a
CD-ROM. These components include a training program for a control system, Java, developed by Sun Microsystems, Inc.
(USA), a GC compilera program environment such as Open CASL, and an API control systems such as Java
Communications API. The most significant benefit of this system is that we can install Sun Microsystems’ Java into the
CD-Rom-initiated operating system and distribute the CDs to students for free. This is the only system which has been
approved by Sun Microsystems, Inc. in which Java can be installed and distributed to students for free, for educational
purposes. (As of September 21, 2006) In this study, we will describe the mechanism and configuration of this training system,
as well as its effect on actual classes given to students.
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Study of MPU Instruction-set Design Training
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Summary

Training courses in which separate areas of fundamental knowledge are integrated and treated actively are necessary for technology
education. Presumably, training of microprocessor unit (MPU) design is appropriate as such training in fields related to computer
hardware. In particular, the design of an instruction set requires much more basic knowledge than that of digital and analog circuitry
and microcomputers. That knowledge is related to fundamental comprehension of a computer’s operating principles. This paper
presents a training system for MPU instruction-set design; in which instruction sets can easily be designed by students and can verify
programs coded using instruction-sets. Students then proceed gradually to design more advanced instruction sets using this training
system. The author describes procedures for deepening students’ comprehension of MPU operation principles. Examples of
deployment of the proposed training system in classes are also described. Furthermore, its educational effects are discussed based on
questionnaire responses from students upon completion of the class. The results suggest that the proposed training system encourages
students to learn about computer hardware effectively and with interest.
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SUMMARY

The purpose of this study is to explore the interrelations between students’ self-concepts and their self-efficacy for
fundamentals of information technology in industrial technology education. A survey was conducted on 248 industrial high
school students by using the “Scale of Self-Concept in Technical High Schools” (Moriyama et. al 2004) and the “Scale of
Students’ Self-efficacy” (Kato et. al 2004) As for the results, it was indicated that learning experiences in practical study
promoted students’ attitudes toward professional skill development, self-discipline and social values. And also, a feeling of
application expectation of students’ self-efficacy had a wide influence on their self-concept. So it was suggested that having a
feeling of expectation was important for students.
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Summary
The aim of this study is to evaluate the curricula and the organization of information education through the evalu
ation of structuralization of knowledge, bearing the point of manufacturing in mind.

Evaluation activities are important in designing curricula, so we reviewed several studies from the year of 2000,
bearing in mind the theory of 'taxonomy of educational objectives' of B.S. Bloom (since 1971), which examined the
development of cognitive, psychomotor, and Affective fields in mind, and taking the new evaluation theory of J.W.
Pellegrino (since 2001) into consideration. To examine these evaluation theories was thought to give us an import
ant suggestion not only for improving information education curricula but also for industry & technical education, b
oth of which have a common viewpoint in terms of 'Manufacturing'.

The conclusion we got showed that the contents of Information Education tend to put more emphasis on skill rat
her than on science, that is, on informative society participation rather than scientific understanding of Information.
The contents of the curricula did not seem to have reached the learning stages of Affective value and adaptation, c
ognitive application, and psychomotor creation, and it seemed that the examination of the curricula corresponding to
each grade was necessary. It was suggested that the examination should be carried out with the 3 goals of Pellegr
ino's evaluation theory 'Evaluation of learners, improvement of teaching processes, and evaluation of learning progra
ms' and the 3 theoretical outlines of 'Cognition, Observation, and Interpretation.'
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Summary

As outlined in Japan's Ministry of Education, Science and Culture, curriculum guidelines “scientific un
derstanding of information” as well as “practical use of information” along with “‘attitudes when participati
ng in the information society” are important elements in the teaching of information literacy.

Therefore, it is necessary for students to learn symbolic logic including Boolean algebra and circuit th
eory, which are essential for computer development. After conducting a survey to know students’ readiness,
we developed “Logic circuit learning materials” and examined the contents and processes of the learning.

The results showed that education centered on logic circuits promoted understanding of information in
systematic information education, especially for scientific understanding of the essence of computers. Also,
during the learning of wiring techniques several changes in students ‘awareness’ or ‘inspiration’ were obse
rved.

Based on the relationship between ‘awareness’ and ‘inspiration’ and the theories of Scriven and Pelleg
rino, we are going to carry out a comparative study of the theories on learners evaluations, improvements i
n teaching methods and curriculum evaluations, and theories on cognition, observations, and interpretations
at high school or university levels.
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