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FOSTERING FUTURE GLOCAL ENGINEERS FOR SUSTAINABLE 

DEVELOPMENT OF LOCAL COMMUNITIES, JAPAN AND WORLD 

Akiko Kato 

National Institute of Technology, Fukushima College, Iwaki, Japan 970-8034, 

akato@fukushima-nct.ad.jp 

Fostering global jinzai (human resources) is frequently   quoted as the future direction by 

higher education providers. In addition, the emphasis has been put on fostering local jinzai, who 

will live and work in local communities.  Recently, there is a new word, "glocal" which made 

by combining the words "global" and "local".  This session firstly, will introduce the current 

projects conducted at the National Institute of Technology, Fukushima College (NIT-FC). 

Particularly, Glocal Human Resource development projects for local community revitalization, 

recovery from the Great East Japan Earthquake, and the decommissioning of the power plant. 

Secondly, the future collaborative engineering education project between the National Institute of 

Technology (NIT) and Nagaoka University of Technology(NUT) will be explained. Finally, what 

the NIT-NUT education project is expected to achieve in relation to the sustainable development 

of local communities, Japan and World is discussed.   
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IGCN 2017 COOPERATIVE AND WORK-INTEGRATED EDUCATION AND 

RESEARCH COLLABORATION AT WESTERN DIGITAL 

Sampan Silapanad 

Western Digital (Thailand) Co., Ltd, 140 Moo.2, Klongjig, Bangpa-in, Thailand 13160, 

sampan@wdc.com 

Western Digital (Thailand) Co., Ltd. (WD) started the Cooperative and Work-Integrated 

Education in Thailand in 2008 by accepting Thai students to work as full-time staff for 6-12 

months in a real working environment. At WD, these student employees have to own and be 

responsible for the projects assigned by the company, deliver the expected outcomes, and finally 

be evaluated in the same way as the company’s employees. 

Since 2012, WD has had the opportunity to start the International Cooperative and Work-

Integrated Education program by working together with The World Association for Cooperative 

and Work-Integrated Education (WACE) and Suranaree University of Technology via the 

coordination of WACE International Satellite Office at SUT (WACE-ISO@SUT). Putting 

international students together with Thai students at Western Digital Thailand, this initiative 

creates such a multinational environment where the students could work and learn from one 

another. As of mid 2017, there have been more than 1,000 students from more than 100 

universities in Thailand and around the world placed as cooperative students at WD completing 

more than 700 projects in various departments of the company. 

In parallel with this Cooperative and Work-Integrated Education program, WD also runs 

another program called Research Collaboration in which the company works with researchers 

from universities and government institutes to conduct research and development projects related 

to WD's process and products, especially in science and engineering areas. 

The research projects under this Research Collaboration program are usually led by professors 

or Master's or Ph.D. students who always bring Cooperative and Work-Integrated Education 

students to participate in the team. This kind of collaboration creates a systematic work where 

students could learn from actual research activities. As of mid 2017, WD has worked with 9 

government institutes and more than 20 universities, involving more than  300 researchers and 

covering more than 200 research projects. 

In 2015, the Research Collaboration model received highly favorable feedback for its 

significant contribution in improving the students' learning skills and developing the whole 

industry. Thus, the program was adopted by the Thai government as the "Talent Mobility” 

program which allows professors and researchers to work with the real industry sectors in research 

and development activities. 

REFERENCES 
[1] http://talentmobility.or.th/ 

[2] http://www.waceinc.org/ 
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INTERACTIVE ENGINEERING EDUCATION 

Prof R Gnanamoorthy 

Department of Mechanical Engineering, Indian Institute of Technology Madras, Chennai, India 

Former Director, Indian Institute of Information Technology Design and Manufacturing, Kancheepuram, 

India. Email: gmoorthy@iitm.ac.in 

Technology has transformed the youth to a great extent. Things have changed a lot in 

the last few decades due to drastic advancements in the information and communication 

technology. More than fifty percent of the world’s population has internet connectivity 

and nearly hundred percent youth in developing and developed countries has access to 

the high quality connectivity. Today, information about anything and everything is 

available in a few clicks at our hands. With these developments and availability of every 

information in hand, the needy will prefer to go to technological aids than classroom 

teacher for academic requirements. However, for young students online courses and 

materials cannot replace a teacher who not only clarifies the subject, but also motivates 

according to his or her specific needs.   

It is challenging to keep the younger generation attentive in classrooms unless the 

faculty adopt technology aids in line with the students. Faculty must be up-to-date with 

the dramatically growing technology worldwide and should not limit themselves to 

fundamentals and concepts but teach them the technology associated. Teaching the 

fundamentals behind the current technology, the GIGAKU approach, followed in an 

interactive manner will motivate the students to pursue engineering.  

With increasing enrolment in higher education in the developing countries, the student 

strength in most disciplines has increased considerably leading to the decreased student-

faculty interaction. The physical class strength has increased multi-fold in leading 

universities, in some cases few hundred students in a class, and reduced faculty-student 

interaction forces the student to move towards non-academic careers. In addition, students 

from different academic background and capabilities follow the lectures delivered 

common to them. Although the above-average and attentive students follow the lectures, 

a good number also requires a more faculty-time to grasp.  

Expectations of the younger generation from the faculty has increased as the 

applications of the latest technology are known to them.  New technologies, products and 

processes are introduced to the society, nearly every day, and the faculty needs to update 

at a faster rate to face the next generation engineers. The gap between the academia and 

industry has greatly increased due to major technological advancements made in last few 
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decades, while the academia concentrates mostly on fundamentals and hardly link 

applications.  

Engineering education today is mostly limited to classroom and textbook centric. 

Unidirectional learning of concepts and applying is restricted and forces the students to 

be less imaginative. With more information and course materials available in the cloud, 

it is necessary to engage the dynamic youth in a better way inside and outside the 

classroom. Students look for inspirational teachers who not only teaches the subject, but 

also motivates to think beyond the classroom and be innovative which is possible only 

when more personal interaction takes between the teacher and student. Interactive 

learning provides the right and needy information to the students and the effective 

utilization of classroom time for active interaction. More one-to-one interaction is needed 

for understanding his or her specific academic needs, motivating the younger generation 

and develop interest towards the academics. Tomorrow’s classrooms should be more 

student-centric and not teacher-centric. More classroom discussion, seminar with 

interaction on specific topics, etc., need to be incorporated. Learning through interaction 

with the experts in the domain from industry, research labs, other institution, fellow 

students and also society, needs to be facilitated in the curriculum. Group projects and 

assignments should play a major role in assessment as it facilitates interaction with 

different type of students, exchange their views, argue and accept. Collaborative learning 

will keep the students active and makes him or her to be more innovative. To facilitate 

more interaction, teachers are expected to be accessible and enthusiastic. Students are 

also engaged beyond the class for constructive academic and professional development.  
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A NEW STRATEGY FOR STUDENT ENGAGEMENT AT THE AUSTRALIAN 

NUCLEAR SCIENCE AND TECHNOLOGY ORGANISATION (ANSTO) 

Gordon Thorgoood 

Nuclear Fuel Cycle Research Theme, Australian Nuclear Science and Technology Organisation, Australia 

Nagaoka University of Technology, Nagaoka, Japan 940-2188, gjt@ansto.gov.au 

ANSTO began in 1949 as an industrial committee composed of scientific and Government 

representatives. The Committee's aim was to examine possible industrial applications for nuclear 

technology and to suggest a national program for atomic research. In 1952 it became the Atomic 

Energy Policy Committee and then the Australian Atomic Energy Commission (AAEC) in 1953. 

In 1956 the foundations were laid for Australia’s first nuclear reactor that was switched on by the 

Prime Minister on Australia Day 1958. It provided all of the radioisotopes manufactured in 

Australia and was used to study the effects of high intensity atomic radiation on materials. In 1981 

parts of the Commission were split off to join the CSIRO and the remainder continued until 1987, 

when it was replaced by the Australian Nuclear Science and Technology Organisation (ANSTO) 

which now maintains all the major research infrastructure of Australia. 

AINSE was originally established as the Australian Institute of Nuclear Science and 

Engineering Inc. in 1958 to provide a mechanism for access to the special facilities at Lucas 

Heights by universities and other tertiary institutions and to provide a focus for cooperation in the 

nuclear scientific and engineering fields. It has a specific mandate to arrange for the training of 

scientific researchers and the award of scientific research studentships in matters associated with 

nuclear science and engineering. 

The interaction between AINSE and ANSTO will continue but how ANSTO interacts with 

students will be evolving. One initiative is that ANSTO hopes to have a research institute that 

will facilitate access to the organisation by large numbers of students who will be involved in 

the research themes of the Organisaiton. Currently there are three themes, human health, 

environment and the nuclear fuel cycle. This talk will outline how students will be able to 

undertake part or all of their studies at ANSTO in the future. 
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LONG-TERM INTERNSHIP "JITSUMU-KUNREN" FOR SUSTAINABLE 

DEVELOPMENT OF VITALITY, ORIGINALITY AND SERVICES. 

Masahiro Iwahashi 

Nagaoka University of Technology, Nagaoka, Niigata, Japan, 940-2188, iwahashi@vos.nagaokaut.ac.jp 

Nagaoka University of Technology (NUT) has been providing an working experience in a 

company or an institute to undergraduate students as a compulsory subject. Its term is the longest 

among Japanese universities. Especially, it's the most significant educational system for 

sustainable development of Vitality, Originality and Services (VOS) in education of NUT. It helps 

students to recognize various needs of society in the field of engineering and science. It also 

supports developing their research theme in the graduate course, understanding the occupation, 

and their creative approach to the research and development. NUT has continued dispatching 

students to not only Japanese industries but also foreign industries and universities for 37 years. 

Around 11,000 students in total were involved in this internship and satisfied their precious and 

unique experience. Detailed information will be exchanged in this workshop. 
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GIGAKU EDUCATION, PAST, PRESENT AND FUTURE 

Yoshiki Mikami 

Nagaoka University of Technology, Nagaoka, Japan 940-2188, mikami@kjs.nagaokaut.ac.jp 

Global society is changing dramatically and this change is producing strong demands for 

creative engineers who have originality, adaptability, resilience and practical technology skills 

which is workable on-site. On the other hand, employability of young engineering graduates are 

becoming common concerns among policy makers and management people in academia and 

industry about the skills-gap between social requirements and supply from educational institutes. 

In response to this, not a small number of initiatives have emerged during the last decade. CDIO 

(Conceive, Design, Implement and Operate) Initiative lead by several concerned professors in 

USA and other countries, Cooperative Education Initiative lead by several proactively working 

industry leaders are a few examples of them.  

Japanese KOSENs (National College of Technology) and the University of Technology 

(Nagaoka and Toyohashi) are also attempting to further develop its unique engineering 

educational program to respond to this challenge. Since 2013, three institute, National Institute of 

Technology (Central administrative body of 51 KOSENs), Nagaoka University of Technology 

(NUT) and Toyohashi University of Technology (TUT), have been working together towards this 

direction with the financial support given by the Japanese Education Ministry. Here, two 

keywords, Innovation and Globalization of engineering education, are the key targets of the 

efforts. Two university of technologies, NUT and TUT, were established ten years after the birth 

of KOSEN system to extend successful KOSEN education system to more advanced level. NUT 

and TUT receives KOSEN graduate at the third year of undergraduate course, and give continuous 

and seamless engineering education until master level. Since inception, more than ten thousand 

master graduates have been produced by two universities. As they have gone through total nine 

years of engineering education and been exposed to the alteration of highly scientific training and 

practical experience in the real world workplace, the graduates are able to acquire both highly 

scientific knowledge and high on-site capabilities. This combination of knowledge and skills are 

highly appreciated in various sectors of industry. The key concept of these three institutions, 

GIGAKU, literally means the “science of technology” in Japanese language and the key guiding 

principle of the founders of KOSEN and University of Technology system. 

The keynote will present past, present and future of GIGAKU education and how NUT is trying 

to respond to current needed of changing world. 
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