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Abstract

year, it can be expected that participating students
acquire the ability to deal with engineering
globalization through the Joint Camp.

The National Institute of Technology, Japan
(hereinafter called KOSEN) and Omron Corporation
(hereinafter called Omron) – in collaboration launched a new educational training program in 2011.
The training program is called “Control Skill
Educational Camp” (hereinafter called Camp) and is
held once a year. In 2016, this training program will
be held as a Japan-Korea Joint program in order to
deal with recent rapid globalization for the first time.
Many students from across Japan apply for the Camp
every year, and only the students who have passed the
screening tests may participate in the Camp. The
students who passed get together, build some teams
which consist of 3 or 4 students each including both
Japanese and Korean students, and address the
problems with the manufacturing control system for
a week, by way of competition. The 3-axis-robots are
provided for each group by Omron as the hardware
for their training system. The students mainly develop
their original software to control the robots. There
are two main purposes in this training program. One
of them is to develop the knowledge and skills of the
participating students concerning the manufacturing
control system. The other one is to develop personal
growth which will lead to having a positive attitude
and great communication skills. In this program, very
challenging problems are imposed on the
participating students. The students discuss and have
to try very hard to solve the problems in each group.
There is an enormous amount of information which
will be needed to solve the problems, so it is extremely
important that they do cooperate with each other in
order to be able to finish their work assignments by
the end of the Camp which is held for one week.
Tremendous effort will be required to communicate
with foreign students not only because of the different
languages but also the cultural differences. On the last
day of the Camp, the students present their own
strategy and control algorithm which are
implemented into the robots, and demonstrate the
developed control system. During the course of this

Keywords: Educational program, manufacturing
control system, 3-axis-robot, competition, collaboration,
group work, globalization
Introduction
The joint project between KOSEN and Omron was
launched in 2008 and has been running for 8 years. The
purpose of the project is to educate many engineers to be
familiar with the manufacturing control system.
The project began with seminars which were held
with the purpose of developing manufacturing control
skills for teachers at KOSEN. The seminars were
organized and conducted by Omron, and they are
composed of basic (fundamental principles and usage of
control equipment) and practical usage (technical skills).
Many teachers at KOSEN participated in the seminars
and acquired a lot of new technical skills. After the
seminar, some of the participating teachers started new
training classes to learn practical manufacturing control
skills at their KOSEN. However, almost all of the classes
comprise only about 8 or 10 hours per year, it might be
quite difficult for the students to get sufficient practical
skills in such a short learning time.
The next powerful proposal by Omron to KOSEN
was to have a “Camp” for students which is implemented
for a week during the summer vacation. The participating
students can learn the practical control skills during the
camp, and they can have more than 40 hours of practice,
which is plenty of time to get all of the practical skills.
The students can acquire not only technical skills, but
they can also gain experience in developing their original
control system by using the acquired control knowledge.
The final goal of this Camp is that the students can design
and develop a control system which complies with the
specification presented as their challenging problem. The
process of developing their control system is a PBL
(Problem Based Learning) scheme which will be
successfully conducted by the collaboration of teachers
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of many KOSENs and Omron. In 2016, as a new attempt
to deal with the rapid globalization, the camp will be held
as a Japan-Korea joint program.

communication skills. The Camp is also recognized as an
internship for primarily the 4th grade students. That
means, the 4th grade participating students can get
KOSEN subject accreditation.

What is the Control Skill Educational Camp?

Preparation study for the Camp

The Control Skill Educational Camp is a practical
manufacturing control training course provided by
Omron, and organized by KOSEN. The camp is
described as follows:

Figure 2 shows the basic motion control learning
system for the 2nd step of the Camp explained in the
previous section. The main controller is the PLC
(Programmable Logic Controller) named “SysmacNJ”
which has a high-speed processor released by Omron in
July 2011. SysmacNJ can synchronize control together
with the other control instruments, such as servo-motors,
inverters, vision sensors, etc. A large amount of the
control signal can be transferred via EtherCAT (Ethernet
for Control Automation Technology) at great speed.
As shown in Figure 2, which is the control apparatus
for the 2nd step, SysmacNJ is connected to the two servo
drivers. The servo drivers control the motion of the
turntable and belt respectively. Students can learn by
using this apparatus primarily three things as below; 1)
setting of parameters to control these servo motors
appropriately, 2) programming of position and velocity
control of the servo motor, 3) synchronized motion
control of the turntable and belt together.

1) Educational training program for the study of the
manufacturing control system.
2) It was launched in 2011 as a collaboration between
KOSEN and Omron.
3) The purpose is to inspire the students of KOSEN to
develop their ability and skills on their own.
4) The students of KOSEN work on the challenging
assignment throughout the week in the team.
The Camp consists of the three steps as shown in
Figure 1. The first step is to learn about basic sequence
control which can be acquired in the application
assignment for the Camp. Only the students who have
passed the evaluation of the application assignment can
participate in the second step of the Camp which is to
acquire the basic motion control skills through the
previous assignment to serve as the fundamental
techniques in the third step. The third step is to master the
practical skills by the control apparatus manufactured by
Omron.

PLC
Servo driver

Servo motor
Control
panel
Turntable

Figure 1 The three steps of the

Belt

Figure 2 Basic motion control learning system

The procedure of the Camp is shown below:

The basic motion control learning system is delivered
to the participating students with manuals which describe
the usage of the control system. After the students
received the control system, they study completely on
their own for about one month. This means that the
participating students are expected to start the Camp with
sufficient knowledge about the basic servo control to be
able to acquire the practical manufacturing skills in the
Camp.

(1) Advertise the Camp to all of the KOSEN across Japan.
(2) Screen the submitted application assignment by the
Camp staff.
(3) The students who passed the screening work on the
preparation study for about one month.
(4) Get the students who passed the second step at the
Camp venue together, some teachers of KOSEN and
employees of Omron hold lectures to the students
about some control techniques.
(5) The students work on the challenging problems in the
group.
(6) On the last day of the Camp, the students present their
achievements as a group effort.

The apparatus of challenging assignment for the
Camp
Figure 3 shows the apparatus which is used in the
challenging assignment as the 3rd step of the Camp. This
control apparatus was manufactured by Omron in 2013
as a “Pick & place” control learning system which is
intended to be used in the seminar for KOSEN teachers.

The style of the Camp is to be able to work in groups.
It can promise that the participating students learn how to
keep a positive attitude and appropriate way to acquire
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The apparatus consists of; PLC (SysmacNJ), servo
drivers, XY-table (the motion is controlled by the servo
motors), a vision sensor, and a chuck which is moved by
the DC-motor attached on the Y-axis.
PLC

Servo driver

B-2
B-3
B-4
B-5
B-6
B-7
B-8

Vision sensor

All of the evaluation items have the same evaluation
levels as below:

DC-motor
Chuck
Control
panel

Responsibility
Theoretical intellect
Problem recognition
Teamwork
Leadership
Communication skill
Consensus formation and information
collection

Level-1
Level-2
Level-3
Level-4
Level-5
Level-6

XY-table

Figure 3 Control apparatus for challenging assignment

Knowledge / memory
Understanding
Applying
Analysing
Evaluating
Creating

The evaluation by using the rubric table was started
in the Camp in 2014 to analyze the educational effects of
the Camp in a quantitative way. The items of the
evaluation were modified every time after each Camp to
be suitable to evaluate the growth of the students. Such
modifications might make it difficult to compare the
growth of students with past Camp. But the modification
of the rubric table in the first few years is important for
long period evaluations in the future. Referring to the
analysis of the evaluation, the staff of the Camp improved
the management style and the challenging assignment.
There are still not any longitudinal data to show the
improvement over the years. It can expect that the growth
of participating students will be shown a few years later,
after the modification is completed.

The challenging assignment is prepared for the
participating students to acquire the practical
manufacturing control skills. Students create programs to
control the apparatus to satisfy the control specifications
which are given in the challenging assignment. To
complete the assignment by the end of the Camp, the
students will need to assign their tasks to each members
of the group, plan the schedule, and discuss control
algorithms. It means that to achieve their assignment,
positivity is required strongly.
Every year, the Camp staff (consisting of KOSEN
teachers and Omron employees) evaluate the control
systems designed by the participating students. By the
results of the evaluation, it is obvious that all students
achieved very high skills with the practical
manufacturing control techniques, and obtained the
necessary group work skills.
In 2016, 14 Korean and 10 Japanese students will
participate in the Camp, and there will be constructed 7
groups which are mixed groups of Korean and Japanese
students. They will surely meet with difficulties in
communicating with each other because of different
languages and/or cultural differences. They will need to
work hard to achieve the purpose of the Camp. It is
expected that all of the students will learn and understand
the necessity to be able to communicate with engineers
in different countries.

The Camp in 2015 - “Sway control”
The Camp has a different call name every year. In
2015, the name was “Sway control”.
Back-ground story: Please imagine that a crane is
transporting a hanging load. If you simply move the crane,
sway will be caused and it will make it very difficult to
place the hanging load at a designated position. In this

Pit

Evaluation by using the rubric table
Thread

All of the participating students are evaluated by the
staff of the Camp based on the rubric table. The
evaluation items are listed below:
A.

B.

Items of skill of the control equipment
A-1 Sensing system
A-2 Usage of the vision sensor
A-3 Positioning control
A-4 Velocity control
A-5 System integration

Blue

4cm

5cm

6cm

Red
Black

Items of general working skill
B-1 Independence

Figure 4 Three hanging dice pair with different
length threads
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case, a sway suppression control technique will be
important to transport the load as quickly as possible.
In this camp, the transportation by a crane is emulated
by the three-axis-robot. Figure 4 shows the challenging
assignment of sway control of three small hung dice.
There are small dice on the top of the pit in three different
colors. Another three different color and different size
dice are hung by means of a white thin threads, these
lengths are 4, 5, and 6cm respectively. It means, the sway
periods of each color die are different.

students need to manipulate the three-axis-robot not
to excite sway of the hanging dice.
Figure 5 shows that the chuck is grasping the small
above dice and transporting the hanging dice to drop into
the hole of the turntable.
Figure 6 shows the presentation on the last day of the
Camp. A group is presenting their achievement. A
student of the group is showing the motion and
explaining their control strategy. The other people were
surrounding these students to see the presentation, and
asked some questions or gave some advice.

The procedure of the challenging problem is shown
below:
1)
2)

3)
4)

Conclusions

Detect the color of the dice to get the thread length.
It means, sway control is possible only by getting
the length of the thread.
Get the hole positon on the turntable just before the
transportation of the dice by the vision sensor which
is installed right above the turntable. The turntable
is turning all the time, it is required to estimate the
hole position by sensing the rotation angle of the
turntable.
Grasp the dice on the pit and move the hung dice to
the right above the hole.
Drop the dice to the hole as quickly as possible. If
you just wait until the sway amplitude is getting
small without control, of course it would take a long
time to drop the dice into the hole. It means that the

In 2016, the Japan-Korea joint program named
“Control Skill Educational Camp” will be held for
10days from July 24th until August 2nd . This is an
Omron and KOSEN collaboration project. The Camp has
been held since 2011, and this is the 6th Camp. Many
KOSEN students apply to the Camp every year, and
approximately 15 to 18 students participated in the Camp
in their summer vacation. The Camp is always very tough
work because; 1) the students have to study practical
manufacturing skills, 2) they have to design their original
control system to meet with the required specifications,
3) they have only one week for the study and design.
The Camp was held only for Japanese KOSEN until
2015. Korean students also had their own training course
to learn practical manufacturing techniques at Omron in
their summer vacation. It was similar to the Camp of
KOSEN. After the end of the Camp in 2015, the teachers
at KOSEN, who are the staff of the Camp, proposed that
Omron have the Camp together with Korean students.
The Omron employees were happy to immediately
accept the proposal.
The Camp will be held at the Omron Kusatu facility
in Japan in 2016. From the 2nd grade regular course to the
2nd grade advanced course students at KOSEN will
participate in the Camp. The challenging assignment is;
“Place the items on the table in the weight order by using
the seesaw as quickly as possible”. The most important
factor to win will be the ordering algorithm and the
accuracy of the motion control. The performance
highlight will be very quick motion of the 3-axis-robot,
and good teamwork of Korean and Japanese students.
The staff of the Camp strongly expect that the Camp will
be useful to the students, and profitable for their future.

Chuck

Turntable

Thread

Hole

Figure 5 Transportation of the dice with sway control
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Living in a multi-cultural society today, it is
beginning to be difficult for us to co-exist and
understand people with different backgrounds only
with the foreign language acquisition. We need to
develop not only language skills but also the ability
to understand and deal with the multi-cultural
situations. Concerned with this matter, many
universities and Kosen schools are now planning
some cross-cultural exchange programs in order to
promote cross-cultural communication.
However, teachers who are in charge sometimes
have different backgrounds and experiences, which
can make it hard to organize the programs from the
beginning by themselves. On the other hand, some
experienced teachers know how to manage the
program efficiently. Therefore, if we shared our own
knowledge and experiences, it would be much easier
for anyone with different experiences to carry out
the projects. In one handbook, our shared
knowledge and experiences are sorted in chapters so
that any teachers in charge with different
experiences can refer to it anytime they need help,
directions and useful tips on projects.
If there were a useful handbook to refer to,
teachers who lack the experience in managing these
events could start the programs smoothly, and then
it would help teachers organize them and save time.
The creation of this handbook would broaden the
possibilities of conducting cross-cultural programs.
It could contain various kinds of methods in order to
make a PDCA cycle, to-do lists, case studies in the
past, and experiences with reflections for the revision.
In this handbook we could share our own
experiences and know-how would give us a good
start for the project to be carried out effectively.
Consequently, understanding different cultures
are closely related to globalization. With this
handbook, we could promote not only English
education but also cross-cultural understanding. The
detailed plans, the procedure, expected benefits, and
future visions are to be presented in this paper.

Introduction
The idea of creating a handbook has been on our
mind since 2012 when we first met at a conference. Our
need to promote cross-cultural communication and
understanding has a lot in common. In this multicultural society where there is increasing demand to
acquire foreign languages and skills of cross-cultural
communication, there seems to be an urgent need to
have a handbook which would make our work more
efficient and effective.
Therefore, our big “if” has appeared in our minds.
“If” we have such a handbook which contains our
shared experiences and knowledge, it could light our
way and lead us to better procedure of cross-cultural
education. This idea sprouted from such an ideal in our
ordinary teaching lives.
At present, it is difficult to find this type of
handbook. Of course, there have been many handbooks
for foreigners working for Japanese companies but it is
difficult to find the one for exchange students studying
in Japanese universities, pointed out Matsumoto (2004).
In addition, as far as we know, a handbook for the
promotion of both cross-cultural communication and
understanding with both teachers and students points of
view has not existed. It could be a challenge to explore
such a new horizon in this handbook project.
The Purpose of this Handbook Project
This handbook project has two main purposes: one
is to promote cross-cultural understanding; the other is
to have the students acquire how to deal with and accept
cultural differences through English education.
The completion of this handbook will not only
broaden our cross-cultural education but also promote
English education.
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This handbook should contain our shared real
experiences and case studies, from which further
developed skills are suggested. Case studies should
indicate some reliable solutions when we face problems.
With this handbook, even young unexperienced
teachers could be in charge of planning and carrying out
cross-cultural events. They can refer to the handbook
whenever or wherever they need. Using this handbook
could lead all teachers to the reduction of labour and the
high cost performance.

We’ll set 3 different levels which can match the
various levels of students’ ability.
The 3rd Step: Nurture the Students
Both Kure College and Sendai College
cooperatively research students’ reactions through
questionnaires and hearing. Students also write a paper
on what ideas, questions, and discovery they have.
Collecting and integrating their reaction and feedback,
we’ll analyse what to amend in order to create a
practical and sustainable handbook and textbook.
Both the students and teachers cooperate and nurture
each other, which can bring an interactive reciprocal
environment both for research and education.

The Procedure of this Handbook Project
There are 5 steps of this project are as follows.
The 1st Step: Produce the Handbook
This handbook has 10 chapters where any teachers
in charge, no matter how experienced they are, can
easily refer to, launch a new project, follow the
procedure, and find solutions.

The 4th Step: Presentation and Output
As a development from the 3rd step, the students
prepare for the presentation in an international
conference with the teachers. Both the students and
teachers have cooperation in writing proceedings and
papers to give a presentation to a conference.
At this step, it would become quite necessary for the
students to develop their English skill. Giving this
chance of presentation to the students can be essential
training and motivation for them to improve their
English presentation skills.

Figure 1: The planned contents of chapters
Chapter
Contents
1
Provide a framework for workout to
understand different cultures
2
Promote the active learning method for crosscultural understanding inside and outside
classes. Produce teaching materials.
3
Instruction for how to make a presentation in
English as Education for International
Understanding
4
Workout for English speech and presentation
contest
5
Plans and procedure for homestay program
6
Make a To-Do list in order to promote
partnership with sister schools.
7
Provide a framework for effective Skype
sessions with partner schools
8
Methods
of planning
and
holding
international exchange events
9
Methods of open lectures on cross-cultural
and English education for the community
contribution.
10
Case studies and solutions

The 5th Step: Reflections
From the 1st step through 4th step, we’ll make a
report as a summary. Through the stream of the
production of a handbook, a textbook, materials, and
presentations as output, we’ll have reflections and look
back on all the procedure we’ve done.
The students can also get involved in this step so that
we can share all of our viewpoints and develop future
perspectives.
Results and Discussions
This project has just started and we are now midway.
Let’s take an example of chapter 8. The following figure
is a to-do list for an international exchange party, a
welcome party held in Kure College.
Figure 2: A simplified example of to-do list
for the international party
Date ✓
1
2
notes
Apr
Reservation for
Invite the
10
the party room
principal
Apr
Program schedule Invitation
Tell the
27
making
exchange
Attraction
students
May
Plans: get
Ask the
Decide
10
approval from the principal to the
academic affairs
make a
number
department
speech
of guests
May
Announcement in Invitation
Games
12
a meeting & to
for Kure
Slides
school
teachers & Camera
students

nd

The 2 Step: Produce the Textbook
As a source of this handbook, we are planning to
produce a textbook along with teaching and learning
materials, which contain a syllabus, class schedule,
quizzes, exercises, assignment sheets and so on. This
methodical textbook is organized for 15 classes in a
semester, so the handbook can be more effective, when
used systematically with the textbook as one unit. As
they are associated and related with each other, it can be
feasible to introduce the viewpoints into our daily
classes, especially into cross-cultural education.
Using the handbook and textbook together, we can
conduct cross-cultural education smoothly and just
arrange what we need according to the situations and
purposes of the project.
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May
25
Jun 1
Party

Guests’ name list
& name cards
Seat arrange
Reminder emails
Setting

Poster
Stationery
MC
PC

Confirm
food
order &
schedule
Projector

In June, 2016, this party was held for the purpose
of welcoming 8 exchange students studying in Kure
College. As preparation for the party, a to-do list was
made.
This party is held every June every year but the
person in charge changes quite often according to staff
transfers within Kure College. It could be labour saving
to have a to-do list like this for any new teachers to refer
to if necessary.
After the party in a teachers’ meeting, we have
reflection to revise this to-do list for the next year,
sharing ideas. In this way, we can pursue a better
outcome to hold international exchange events more
smoothly in a labour-saving way.
Conclusions
This handbook project is a borderless project in a
sense because not only teachers but also students
cooperate with each other, blending their own ideas and
reflections with each other. Through this project we
nurture ourselves for promoting better ways of crosscultural communication and understanding.
We can expect 3 great prospective benefits by
making this handbook.
First, this handbook is associated with a textbook
and some materials, so all teachers, including
unexperienced ones, can conduct lessons based on the
realistic, experienced, and practical instruction plans
suggested in the handbook.
Second, it is always possible to arrange this
handbook according to different needs for anyone.
Third, this handbook can be utilised not only in
students’ cross-cultural education but also training for
teachers.
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entrepreneurs and investing heavily in developing the
human capital of Singaporean workers (OECD, 2013).
SkillsFuture is a national movement to provide
Singaporeans with the opportunities to develop their
fullest potential throughout life, regardless of their
starting points. Through this movement, the skills,
passion and contributions of every individual will drive
Singapore's next phase of development towards an
advanced economy and inclusive society (SkillsFuture
Council, 2015).

Abstract
SkillsFuture is a national movement to provide
Singaporeans with the opportunities to develop their
fullest potential throughout life, regardless of their
starting points. Through this movement, the skills,
passion and contributions of every individual will
drive Singapore's next phase of development
towards an advanced economy and inclusive society.
In Singapore, the 180,000 local small and mediumsized enterprises (SMEs) make up 99% of the
enterprises and contribute to nearly half of the GDP.
As SMEs employ 70% of Singapore’s workforce,
these enterprises play a significant role in the
development of Singapore’s future and to create
good jobs for Singaporeans.

As part of this national effort, the government has
lent strong backing to SMEs. These SMEs account for
over half of the total enterprise value and employ nearly
70% of the workforce. Their rise, though, has been
largely driven by government policy which has funded
them and boosted the growth of their domestic market
(OECD, 2013). There are now questions as to how
sustainable the SME policy is in the long term.

In his 2015 budget speech, Singapore’s Deputy
Prime
Minister
Tharman
Shanmugaratnam
remarked, “Developing our people is the key
challenge in SkillsFuture. It is to help uplift ... our
SMEs, and involve them in this process of skills
development. This will not happen naturally – many
of our SMEs lack their own training capacity and
are unable to plan for the future.”

Dilemma Faced by SMEs in Singapore
In Singapore, the 180,000 local SMEs make up 99%
of the enterprises in Singapore and contribute to nearly
half of the GDP (SPRING Singapore, 2016). As SMEs
employ 70% of Singapore’s workforce, these
enterprises play a significant role in the development of
Singapore’s future and to create good jobs for
Singaporeans (SPRING Singapore, 2016). However,
due to the tightening foreign labour market since 2010,
SMEs, which are the lifeblood of the economy, have
struggled with the manpower shortage issue as well
(Chan & Heng, 2012).

This paper shares the experience of Republic
Polytechnic (RP) in establishing an effective
partnership with a government agency (i.e., SPRING
Singapore) to help SMEs strengthen their capability
development and talent management through the
SkillsFuture Mentors Orientation Programme
(SFMOP) designed by RP.
Keywords: SMEs, Effective Partnership, Capability
Development, Talent Management, SkillsFuture
Mentors Orientation Programme

As Singapore continues to sharpen its competitive
edge as a knowledge-based economy, the development
of specific knowledge and skills is needed to help
Singapore become a global knowledge capital and
consolidate its leadership position in key knowledgeintensive industries (Economic Development Board,
2015). One solution is to strengthen the training and
capability development of SMEs. Another solution is to
engage in long term workforce planning. Workforce
planning is a very common human resources practice
for organizations of all sizes. With the right planning, a
company can benefit through improved employee
engagement and productivity while maintaining a
healthy balance sheet.

Introduction
Singapore is undertaking a number of reforms to be
a pivotal hub in the global economy. The liberal
immigration policy that once contributed to economic
development of Singapore is undergoing change in the
face of political pressure stemming from people’s
dissatisfaction of the hiring of foreign workers (OECD,
2013). The government is tightening entry conditions
for foreign workers while encouraging foreign
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With the further tightening of Singapore
immigration passes on the horizon (Hawksford
Singapore, 2012), businesses and the government must
work together to ensure that a proper balance is
maintained in order to keep the economy on a path
towards sustainable growth.

to select from shrinking talent pools. To address this
issue, employers need to foster a learning culture within
their organizations and encourage employees to own
their careers. It was also highlighted in this report that
businesses can no longer count on maintaining a
sustainable competitive advantage over decades, but
must be prepared to identify and achieve more transient
competitive advantages (Manpower Group, 2015). The
ability for organizations to succeed hinges on talent
recruitment, staff management and retention.

Effective Partnership for SFMOP
In 2015, a national movement “SkillsFuture” was
launched to address the human capital concern in
Singapore. The SkillsFuture Council, led by Deputy
Prime Minister Tharman Shanmugaratnam, coordinates
and drives a national effort to help Singaporeans
develop skills relevant to the future, and build a future
based on the mastery of skills in every job.

A good staff management programme should be
complemented with effective workplace mentoring
(Short, 2014). Mentoring is an incredibly powerful tool
for individuals within an organization as they prepare to
move into a new role and/or take on new responsibilities
(Sarri, 2011). Today, many companies are turning to
coaching and mentoring programmes as a talent
management strategy. These programs harness the value
of internal employee resources to develop others. This
not only saves time, and lowers cost, but also increases
overall employee satisfaction. In fact, 71% of Fortune
500 companies offer mentoring to their employees
(Association for Talent Development, 2009). This
observation is corroborated by research that claims that
mentors bring added value interventions that make a
difference in the long-term success of the business
(Sullivan, 2000).

There are four key areas of focus under the
SkillsFuture Council:
1.
2.
3.
4.

Helping individuals make well-informed
choices in education, training and careers.
Developing an integrated, high-quality system
of education and training that responds to
constantly evolving industry needs.
Promoting employer recognition and career
development based on skills and mastery.
Fostering a culture that supports and celebrates
lifelong learning.

SkillsFuture Mentors Orientation Programme

Importance of Partnership between Government and
Educational Institutes

The Purpose and Intention

Based on the four key areas of focus, SkillsFuture
initiatives create a seamless pipeline for the students to
transit to the workforce. For example, the Enhanced
Internship programme and Earn & Learn programme
(ELP) are the two initiatives introduced to respond to
the 2nd key focus area identified by the SkillsFuture
Council as mentioned above.

As the government agency to support SMEs’
business development, SPRING Singapore recruited
SkillsFuture Mentors to help develop the mentoring
competencies of the ELP company mentors in
performing their role. In this regard, SkillsFuture
Mentors play a significant role in coaching and
mentoring the SME staff who may be subject matter
experts but not equipped with the relevant knowledge
and skills to be an effective mentor at the workplace.

In order to safeguard the success of the integrated
education and training system, educational institutes
need to work closely with businesses (i.e. SMEs) in
terms of designing industry-relevant curriculum,
providing structured on-the-job training, and assigning
experienced mentors to support the learners’ learning. In
this context, collaboration plays an important role in
promoting an effective partnership between the
government (i.e., SPRING Singapore) and educational
institutes (i.e. RP) in building the capacity of the
SkillsFuture mentors who will be deployed by SPRING
Singapore to assist the SMEs involved in this integrated
education and training system in enhancing their talent
management and mentoring scheme.

In 2015, SPRING Singapore engaged RP as its
strategic partner to train 400 SkillsFuture Mentors for
SPRING by 2018 to support this national movement.
The intent of this customized SFMOP training is to help
develop the SkillsFuture Mentors’ knowledge, skills and
attitude in facilitating SMEs’ capacity building with
regard to employee learning and engagement.
The Programme
The SFMOP is a 24-hour customised programme
and delivered in a modular style called “learning bytes”
of 4 hours each. These learning bytes are delivered via
classroom instruction, role plays and observed practice
of giving constructive feedback. The SFMOP
comprises the following 6 learning bytes based on the
learning outcomes identified by SPRING Singapore for
its SkillsFuture Mentors:

Workplace Mentoring – Solution for Human Capital
Issue and Talent Management
In the “2015 Talent Shortage Survey” conducted by
Manpower Group (2015), it was observed that the
working population is declining, thus forcing employers
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1) Orientation to SME culture and work-study
system
2) Interpersonal and motivational skills
3) Coaching and mentoring (theory)
4) Coaching and mentoring (practice)
5) Curriculum design
6) Design learning plans and task lists

SMEs are an important part of Singapore's economy.
The challenges posed by manpower shortage are
especially pronounced because Singapore is a small
country. In the television programme “Let’s Think
About It – SkillsFuture as a National Movement”
broadcasted on 24 April 2016, the Deputy Prime
Minster, Mr Tharman Shanmugaratnam, defines
SkillsFuture as being “about every enterprise having
teams of people who are focused on mastery. It’s about
us being able to make the most of life together”. He also
highlighted that SkillsFuture as a ‘culture change’ will
only happen if the employers and educational
institutions work together with the government to
support this national movement.

Since November 2015, RP has conducted three runs
of SFMOP for SPRING Singapore. A total of 68
participants have completed the 3-day programme and
were certified as SkillsFuture Mentors. Some of them
have since been deployed to mentor the SMEs through a
matching process managed by SPRING Singapore.
In order to gauge the effectiveness of the programme
in meeting its objectives, a summative SFMOP survey
was carried out for each of the three runs (i.e., Nov
2015, Feb and Mar 2016). Preliminary data suggests
that participants are clearer on their role as a
SkillsFuture Mentor following their enrolment in the
SFMOP. In addition, they appreciate the SFMOP as a
platform to know and learn from their fellow
SkillsFuture Mentors:

SMEs rely heavily on skilled workers and
increasingly face rising costs and manpower shortage.
The SFMOP is a part of RP’s efforts to support the
continued success of the SMEs and Singapore in the
21st century. As the Prime Minister of Singapore, Mr
Lee Hsien Loong, said in his 2015 National Rally
speech, “If we want to go far, we have to work as a
team”. It is hoped that this partnership can witness the
continued success of Singapore in the next 50 years.

Table 1: Participants’ Feedback on the SFMOP
Benefits of SFMOP

Role Clarity as a
SkillsFuture Mentor

Networking and Peer
Learning

References

Participants’ Feedback
Showed me all the
requirements and scope
of being a SkillsFuture
Mentor.
It has provided me with
the skills and knowledge
to enhance my role as a
SkillsFuture Mentor.
Helped in diagnosing
gaps that can improve
SMEs’ lead capabilities.
Highlight importance of
human
career
development.
Gives me a big picture
on SkillsFuture and
prognosis
of
implementation obstacles
The course allows for
networking and peer
learning from fellow
SkillsFuture mentors.
Hearing all the different
applications from the
peers was good and
insightful.
Learnt new ways of
doing things from fellow
mates and certainly will
apply when appropriate.
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1. Introduction

Abstract

In 2013, the Japanese government announced the
“Japan Revitalization Strategy”.  One of the key
components of the strategy is to promote Japan’s
infrastructure exports. The engineering industry is
getting more internationalized and it is becoming more
necessary for engineers to have a global vision. Based
on this background, higher education institutions for
technology are dedicated to cultivating internationalminded engineering students. To expand the global
vision of students, it is very important to provide
students with opportunities to exchange their opinions
with students from other countries who are of their same
generation.
National Institute of Technology (NIT), Tomakomai
College began an exchange program with Technological
and Higher Education Institute (THEi) of Hong Kong
for advanced course students in 2014. In August 2015, 9
students of NIT visited THEi in Hong Kong through the
exchange program. During this program, we conducted
a series of workshops on career planning among Hong
Kong and Japanese students. From the result of these
workshops, we identified that Hong Kong students have
more aggressive motivation for building up their career
and working abroad. In addition, these workshops
triggered the students of both sides to consider more
deeply about their careers. In this report, we will discuss
how these workshops brought the students deeper
consideration to develop their global visions and career
planning.

Recently, the engineering industry is rapidly
promoting internationalization. The education that
cultivates engineers with a global vision is becoming
more important. In order for Japan to compete in
the increasingly competitive global marketplace,
engineering career education before the graduation
from higher education institution is becoming more
vital.
National Institute of Technology (NIT),
Tomakomai College began an exchange program
with Technological and Higher Education Institute
(THEi) of Hong Kong for advanced course students
last year. 9 students participated in this program,
and visited local companies, construction sites in
Hong Kong, and deepened exchanges with THEi
students.
During this program, we conducted a series of
workshops on career planning among Hong Kong
and Japanese students. The topics of workshops
were as follows.
1) Advantages and disadvantages of the
respective working environments for engineers
2) Work-life balance of engineers
The students from both sides could express their
opinions about the respective careers and working
environments in their countries. We compared the
results between the Hong Kong and Japanese
students and it became clear that Hong Kong
students have more aggressive motivation for
building up their career and working abroad. These
workshops triggered the students of both sides to
consider more deeply their career plans. Also,
Japanese students recognized that technical
qualifications and educational background are more
valuable for engineers in Hong Kong than in Japan.
This international exchange program proved to
be a very important opportunity for engineering
students to develop their global visions and career
planning.

2. Workshop Contents
The number of total participants in the workshops
was 16 students (9 Japanese students, 7 Hong Kong
students). The breakdown of the participants is shown in
Table 1. All Japanese students were year 3 and Hong
Kong students were year 2 to year 4 students, and they
were around 20-24 years old. Table 2  summarizes
their major fields. We divided them into 3 groups which
consist of 5 to 6 students each. The following were the
topics of the workshops.
 Topic 1 Advantages and disadvantages of the
respective working environments for engineers
 Topic 2 Work-life balance of engineers
On both topics we assigned some key words in both
English and Japanese to encourage their discussions.

Keywords: Global Engineer, Career Education,
Career Plan, Exchange Program, Workshop
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Table 1 Grades and Genders of the participants
JPN (NIT)
Male
Female

Grade
(Bachelor)
Year 2
Year 3
Year 4

8

1

the same with sticky notes in different color. They can
add some other key words.
5) Japanese students choose 3 key words in particular
from “Bad points” as “Necessary for improvement”.
Hong Kong students also do the same.
6) Based on these results, Japanese students and Hong
Kong students discuss the following questions.
・Why do you think it is a good point or a bad point? 
・How can we improve those bad points?
・What is the ideal workplace for you as an engineer?
7) Make a presentation on the result of each group.

HK (THEi)
Male
Female
1
3
1
1
1

※Advanced course year 1 in NIT equals to Bachelor year 3 in THEi.

Table 2 The major fields of the participants
Major Field
Civil Engineering
Environmental Engineering
Mechanical Engineering
Electrical and Electronic Engineering
Computer Science and Engineering

JPN (NIT) HK (THEi)
1
3
4
4
1
3

2.1 Procedure of Workshop (Topic 1)
The workshop of topic 1 aimed to compare the
differences in working environments of engineers
between Japan and Hong Kong. We conducted the
workshop by the following procedure.
1) Give each group a worksheet (Figure 1) which has
blank boxes for “Good points”, “Bad points” and
“Working time”.
2) Students of both sides write down the average
working time, overtime, holiday of both engineers and
general office workers in their countries.
3) Give each group sticky notes with key words of
working conditions as shown in Table 3.
4) Japanese students divide these key words into “Good
points” and “Bad points”. Hong Kong students also do

Group

No.

Member

The purpose of topic 2 is the awareness of
differences of career plans and life plans as an engineer
between Hong Kong and Japan. The procedure was as
follows.
1) Give each group a worksheet (Figure 2) which has a
table of “age” and “life events” in horizontal axis and
“monthly salary” in vertical axis.
2) Give each group sticky notes with key words of
career plan and life plan as shown in Table 4.
3) Each student puts these notes in cells. They don’t
have to use all notes and they can also add key words
other than those in Table 4.

2. Work-Life Balance of Engineers
Group
No.

Monthly Salary

Group
Member

70,000 HKD Career Plan
(98万円)
60,000 HKD
(84万円)
50,000 HKD
(70万円)
40,000 HKD
(56万円)
30,000 HKD
(42万円)
20,000 HKD
(28万円)

1. Advantages and Disadvantages of Working Environment for Engineers
Group

2.2 Procedure of Workshop (Topic 2)

10,000 HKD
(14万円)

Hong Kong ・ Japan

General Work-time

(not include lunchtime)

Engineer's Work-time

(not include lunchtime)

Regular

Overtime

:

～

:

hrs/day

hrs/day

day/week

:

～

:

hrs/day

hrs/day

day/week

Good Points

0

Holiday

Age:

≦20

25

30

35

40

45

50

55

60

65

Life Events

Bad Points

Figure 2 Worksheet of Topic 2

Necessary for
improvement

Table 4 The key words of Topic 2
Career Plan
・Job-hunting
・Start working
・Start a business
・Job change
・Retirement
・Work abroad
・President
・Director
・Section Chief
・Assistant manager
・To get a Qualification
・Return to university ※
・Study abroad ※

Figure 1 Worksheet of Topic 1
Table 3 The key words of Topic 1
・Employment rate
・Job change
・Salary
・Global
・New Technology
・Safety
・Specialized knowledge
・Responsibility
・Few women

・Working hours
・Shift-work
・Holiday
・Qualification is required
・Job transfer
・Family-support
・Accident compensation
・Employee’s benefit
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Life Plan
・Graduation
・To get a Master degree
・To get a Doctor degree
・Having my own house
・Buying my own car
・A child birth ×4 pieces
・Child care leave
・Family care leave
・Marriage
・Return to university ※
・Study abroad ※
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Picture 2 Presentation in the Workshop

Picture 1 Discussion in the Workshop
4) Students make the best life plan and career plan for
themselves considering the results of each student’s
plan. (Using sticky notes in different color)
5) Make a presentation on the best life plan and career
plan for each group.

Table 5 Results of Questionnaire for Topic 1
Q1. Were you interested in the similarities and
differences of work condition for Engineers
between Hong Kong and Japan?
Very much << 5 4 3 2 1 >> Not at all
JPN (NIT)
2 6 1
HK (THEi)
2 5

3. Results of the questionnaire
The results of the questionnare for the workshops
are shown in Table 5 to Table 7. Each question is
ranked by five-grade evaluations: (1) not at all to (5)
very much or very well. Table 5 and Table 6 show
student's impression for the workshops. Table 7 is about
the communication and the exchange of their opinions
with oversea students.

Q2. Were you able to obtain a better image of your
ideal work place?
Very well << 5 4 3 2 1 >> Not at all
JPN (NIT)
1 6 2
HK (THEi)
1 5 1

3.1 Assessment of Working Environment for
Engineer (Topic 1)

Q3. Do you think it is important for university
students to know about the work conditions of other
countries than your own country?
Very much << 5 4 3 2 1 >> Not at all
JPN (NIT)
1 6 2
HK (THEi)
1 5 1

From the discussion of both Hong Kong and
Japanese students, it was clear that working hours of an
engineer is longer than a general office worker in both
countries. However, some working conditions of Japan,
such as the number of holidays, are better than Hong
Kong. Japanese engineers get two days off a week while
most Hong Kong engineers get only one day off a week.
Through their discussion, most of the students thought
of “Employment rate”, ” Salary”, ” Global” as good
points of an engineer job. On the other hand, all the
groups selected “Working hours”, “Holiday” as items of
“Necessary for improvement”. The results of Q1 in
Table 5 show that they found the similarities and
differences of work conditions in places other than their
own countries. In addition, the result of Q3 shows that
most students agree that it is important for them to know
more about the work conditions of other countries
during their school days. They showed the following as
the reasons: “it provides more choice when making
decision”, “it lets us to have more choices and
protection when working abroad”, and “it broadens our
horizons”.

Table 6 Results of Questionnaire for Topic 2
Q4. Were you interested in the similarities and
differences of career plan and life plan between
Hong Kong and Japan?
Very much << 5 4 3 2 1 >> Not at all
JPN (NIT)
3 6
HK (THEi)
3 4
Q5. Do you think it is important for students to
consider their career during their school days?
Very much << 5 4 3 2 1 >> Not at all
JPN (NIT)
5 2 2
HK (THEi)
5 2
Q6. Have the values about your career changed
through exchanging ideas and thoughts with
students in other countries?
Very much << 5 4 3 2 1 >> Not at all
JPN (NIT)
1 4 3
1
HK (THEi)
1 3 2 1

3.2 Assessment of Work-Life Balance of Engineers
(Topic 2)
In topic 2 of the workshop, both Japanese and Hong
Kong students put the key words about their career
plans at the intersection point matching their ideal age
and monthly salary on the worksheet (Figure 2).
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By comparing the career plans between Hong Kong and
Japanese students, it could be seen that the monthly
salary of engineers for new graduates in Hong Kong is
higher than Japan. In addition, monthly salary in Hong
Kong increases rapidly after the students obtain more
engineering qualifications. On the other hand, in the
career plan made by Japanese students, salaries do not
increase so much even after the students obtain those
qualifications. In this way, Hong Kong students tend to
have more motivation for getting qualifications for the
purpose of their careers.
In their ideal life plan, the goal of life of Hong
Kong students often includes having their own houses.
Most of them consider about how to earn more money
and how to save money to buy a house in their life. On
the other hand, Japanese students tend to prefer having
family and children as their goal of life. A major reason
of such differences could be related to the expensive
cost of living in Hong Kong. Therefore, money has
become a very important motivation for Hong Kong
students.
The result of Q4 in Table 6 shows that most students
recognized the similarities and differences of career
plans and life plans between Hong Kong and Japan in
this workshop. In addition, Q6 shows that some students
changed their values about their career through this
discussion.
We got the following comments from the students.
・ “I could recognize that the qualification is very
important for an engineer in some countries.”
・“In Japan, the meaning of the work is for developing
bigger family, but in Hong Kong it is only for having
our own house.”
Through these discussions, we could see that the
students were able to widen their visions and were
motivated to consider more deeply about their own
career planning by engaging with the engineers in the
making in different countries.

Table 7 Results of Questionnaire for Communication
Q7. Were you able to communicate in English with
students in other countries?
Very well << 5 4 3 2 1 >> Not at all
JPN (NIT)
1 1 4 3
HK (THEi)
2 4 1
Q8. Were the keywords given in each topic useful
for group work and discussion?
Very much << 5 4 3 2 1 >> Not at all
JPN (NIT)
4 2 2 1
HK (THEi)
1 5 1

Q9. Do you think this discussion of work

conditions, career plan, and life plan with students
in other countries would be useful for your career?
Very much << 5 4 3 2 1 >> Not at all
JPN (NIT)
8 1
HK (THEi)
3 4
only a limited English vocabulary, the key words saved
them the trouble of finding English words in a
dictionary. The key words also made it easier for both
Japanese and Hong Kong students to communicate with
each other because they could understand what the
others were talking about when looking at the sticky
notes with the key words. In addition, the key words
helped the students have a concrete image for work
conditions and work-life career. Only in their vague
idea, it would have been difficult for them to keep the
point of the discussion. In this way, the key words
worked well as a kind of visual aids.
 Finally, we asked whether the students thought that
the discussion during the workshop in English would be
useful for their future career (Q9). All the students
except for one student answered that it would be useful
or very useful in the future. One of Japanese students
responded, “It can be useful when I work overseas in
the future.” Some of Hong Kong students responded,
“It can help me to consider more possible plan” and “It
provided me with better image.”
The results mentioned above are summed up that
giving the key words in advance was useful for both
schools’ students in the discussion on the specific topics
in English, and that exchanging their ideas about work
conditions and work-life career clarified the difference
and gave them a good chance to rethink their future life
and career differently.

3.3 Assessment of Communication with overseas
students
We considered the effectiveness of communication
with overseas students in the workshop in terms of
internationalization education.
We asked all
participants three questions about the communication.
The results are shown Q7 to Q9 in Table 7.
The first question Q7 was about the difficulty level
of the workshop in English. Almost all the Japanese
students answered that it was difficult or very difficult
while Hong Kong students seemed not to feel the
discussion in English so difficult. Considering that
Hong Kong students always use English as the official
language, it is not surprising that Japanese students had
more difficulty in communicating in English. The
discussion in English made Japanese students recognize
their English level.
The second question Q8 was about the effectiveness
of key words given in advance on each topic. Almost
all the students answered that English key words were
useful or very useful. As for Japanese students who had

4. Conclusion
Through the series of workshops, we found out that
they had the helpful effect of making the students
consider their career more deeply and widen their global
vision. As teachers engaged in the education to
cultivate international-minded engineering students, we
insist that it is very important to provide students with
opportunities to exchange their opinions about work
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environments, career and life plans with other countries’
students so that they can develop their global visions
and career planning.
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Akashi College conducted the first overseas
community project (OCP) in Cambodia in March,
2016, where some voluntary activities were
conducted together with Temasek Polytechnic,
School of Humanities & Social Sciences in Singapore.
Temasek Polytechnic originally launched the project
in 2012 with the aim to enrich their students’ beyond
their own diploma studies. Temasek Polytechnic
apply their technical skills to improve the well-being
of the people they serve, and in doing so, nurture a
sense of empathy and compassion, develop social and
emotional competence, and grow to be effective
leaders and team players in society. Akashi College
aligns with the philosophy of this program and
joined the OCP program of Temasek Polytechnic. A
total of 24 students from Temasek Polytechnic, and 3
staff were involved in the March 2016 run of the
OCP. From Akashi College, four students, one
fourth-year and three third-year students, took part
in the program. The leader of the OCP team was a
student of Temasek Polytechnic, who captained the
international students’ team very well.
The program consists of four projects. Project 1
is to conduct Educational Program at Chikreng
Secondary School which was built by Japanese
support. Project 2 is to renovate classrooms at
Chikreng Secondary School. Project 3 is to distribute
donated items among poor villagers or the similar
program. Project 4 is to understand the past and the
present of Cambodia in Phnom Penh. Through the
OCP program, students learnt a lot and satisfied the
objectives mentioned above.
By conducting this program together with
Temasek
Polytechnic
students,
international
cooperation was achieved. Through this first OCP,
we also found some ideas to improve the OCP
program. In this paper, we present the details of the
OCP program and suggest some educational benefits.
Although many kinds of overseas training have been
conducted at each College of National Institute (NIT)
of Technology recently, the OCP should be one of the
strongly recommended programs to foster the global
human resources.

Introduction
The overseas training of Akashi College is classified
in two categories and is enriched every year. The first
one is a foreign language training. The first foreign
language training was carried out in New Zealand in
2007, and it has been held annually during spring break.
In recent years, the participant of the training is
gradually increasing. Currently this type of training is
enlarged and is held in Australia and Canada. The
content of the training is to learn English at a language
institute or to take a class at a local high school. The
objectives of this overseas training are improvement of
the linguistic ability and to give stimulation of
globalization to younger students. The second overseas
training of Akashi College is an internship at the partner
institution. For example, about five students are
dispatched to Gadjah Mada University in Indonesia
every year, and we have sent out students to Ho Chi
Minh City University of Technology in Vietnam, UC
Irvine in USA, IIT Kanpur in India, University Federal
do Rio Grande do Sul in Brazil, et cetera. In this
training, students are expected to not only learn
language but also engineering skills and/or experience
cooperative work. In March 2016, we started a new
overseas training in Cambodia, which is called an
overseas community project (OCP). Some voluntary
activities are mainly conducted in this program.
Temasek Polytechnic originally launched the project in
2012. By joining the program of Temasek Polytechnic,
Akashi College successfully started the new program.
Through the OCP program, students could learn a lot.
Especially, in the area of international cooperation by
working together with Temasek Polytechnic students
from Singapore. Through this first OCP, moreover, we
conceived some ideas to improve the OCP program
further. In this paper, we introduce the details of
Temasek Polytechnic, School of Humanities & Social
Sciences’ OCP program and suggest the educational
benefits from being involved in such a program.
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The total number of participants from Temasek
Polytechnic in the March 2016 OCP was 24 students,
and 3 staff who accompanied the students and facilitated
student learning. Four students, one fourth-year and
three third-year students, took part in the program from
Akashi College, and the department of all students of
Akashi College was incidentally Architecture. The
leader of OCP team was a final year student of Temasek
Polytechnic, who led this team of international students
very well.
The OCP project was held in Kampong Kdei, which
is 200km north-northwest from Phnom Penh. All
participants did a homestay in the village. Figure 1
shows the appearance of homestay house. Every student
and staff stayed at the house. The first floor is for
female students and staff, and the second floor is for
male students and staffs. Figure 2 shows the state of the
second-floor room. There is one room and it is not
divided. The mats for bed are laid on the floor, and we
slept there. Three meals were served by the host family.
The dishes were a light Chinese food style and suited
Japanese tastes.
Table 2 shows the schedule of the OCP in March
2016. Akashi College joined the spring OCP project due
to the school calendar of Akashi College. The schedule
of the OCP project 2016 ran from March 21 to March
30. It never rained during the period of the program
since it was the dry season in Cambodia.
The program consisted of four projects. Project 1
involved conducting Educational Program at Chikreng
Secondary School (CSS) which was built by Japanese
support. Project 2 renovated classrooms at CSS. In
Project 3 students distributed donated items among poor
villagers or similar program. Project 4 helped students
to understand the past and the present of Cambodia in

Background of OCP project
In Akashi College, the active learning and the global
education are propelled positively as two pillars of the
educational reforms. Under this situation, we surveyed
what kind of skill is scarce in our students by using the
PROG, which is a test provided by Kawaijuku
Educational Institution to measure the generic skills of
human resources. As a result, it was found that the
competency ability is slightly lower compared to the
same age students of universities. Although the vague
tendency was always discussed, the tendency was
indicated by data clearly and the implementations of
countermeasures have been discussed. Hence some
activities, which require decision-making in cooperative
work, are sought.
On the other hand, the objectives of the OCP project
of Temasek Polytechnic are as follows: Enrich the
acquired learning of students beyond their own diploma
studies, through community service in Cambodia. The
students of Temasek Polytechnic apply their technical
skills to improve the well-being of the people they serve,
and in doing so, nurture a sense of empathy and
compassion, develop social and emotional competence,
and grow to be effective leaders and team players in
society. The objectives are just what we have been
looking for, and we are aligned with the philosophy of
this program. Moreover, the cooperative work with
Temasek Polytechnic is effective for global education.
Therefore, Akashi College decided to join in the OCP
program of Temasek Polytechnic and started a new
overseas training program.
History of OCP of Temasek Polytechnic
Table 1 shows the historical record of previous OCP
projects of Temasek Polytechnic. The OCP project of
Temasek Polytechnic is conducted twice every year, in
spring and autumn. The spring project of 2014 was
cancelled because of the insurgency in Cambodia.
About 30 students participate in the project every time ,
and about three staffs accompany the students to
facilitate student learning. Temasek Polytechnic has
accumulated a great deal of know-how by completing
many OCP projects, and a sophisticated program was
carried out. Some students have even participated in the
OCP project multiple times and because of a sense of
fulfilment and satisfaction from the project.

Figure 1. The appearance of homestay house.

Table 1. The historical record of previous OCP.
1st
2nd
3rd
4th
5th
6th
7th

Year
2012
2012
2013
2013
2014
2015
2015

Period
19-25 March
2-9 October
2-9 April
1-8 October
9-17 October
31 March - 8 April
1-9 October

No of Students
25
34
21
30
34
34
33

Staff
2
2
2
2
3
2
3

Outline of OCP 2016

Figure 2. The state of the upstairs room
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Phnom Penh. In this paper, the details of the project 1, 2
and 3 are described.
All the participants did a 12 km walk so as to know
the state of the village on the first day. The highest
temperature of the day exceeded 40 degrees Celsius. It
was the third day since we had arrived there, and the
season was still cold in Japan. Therefore, the walk was
the toughest activity of all the programs as we had to
adjust to the weather change. Unfortunately two female
students of Temasek Polytechnic abandoned the walk
due to the difficulties faced during the walk, though
every student of Akashi College completed the full
distance.

picture of the ceremony to celebrate the completion of
the water pipework. This construction was considered as
a contribution that improved convenience and sanitary
aspects for the children of the school.
Another activity at CSS was to conduct the English
and physical education lessons. Figure 7 is the picture of
the English class. Because teaching English was a bit
difficult for Japanese students, they played a supporting
role in the lessons. We were impressed by how the

Table 2. The schedule of the OCP, March 2016.

Day 1

21-Mar Movement from Japan to Phnom Penh
Phnom Penh to Kampong Kdei
Day 2 22-Mar
Join Temasek members
12km walk round Kampong Kdei
Day 3 23-Mar
Visit HIV Village
Day 4 24-Mar Activity at Chikreng Secondary School
Activity at Chikreng Secondary School
Day 5 25-Mar
HIV Village
Activity at Chikreng Secondary School
Day 6 26-Mar
Donation drive at a poorer village
Activity at Chikreng Secondary School
Day 7 27-Mar
Donation drive at a poorer village
Closing Ceremony & Sports Exchange at
Day 8 28-Mar Chikreng Secondary School
Visit of Old Market
Leave for Phnom Penh
Day 9 29-Mar Visit of S21 and Killing Field
Final debriefing session
Visit of Independent Monument, Imperial
Day 10 30-Mar Palace and Central Market
Leave for Japan

Figure 3. Chikreng Secondary School.

Figure 4. The tilework at CSS.

Activity at Chikreng Secondary School
Figure 3 shows the appearance of Chikreng
Secondary School (CSS). This school was built with
Japanese support in 2010. Although the building was
built not so long ago, many parts of building were
already damaged because of the poor quality
construction work and a severe climate. Therefore, the
renovation work of the building was assigned as a duty.
There were two tasks assigned for the building
renovation. One is the tiling of classroom floor, and the
other is the painting of building. Figures 4 and 5 show
the pictures of work being carried out. The room was
hot and stuffy, and some works required manual
strength. The work was exhausting, but the students
decided on rotation of roles by themselves, and carried
out their responsibilities promptly.
In the midst of the project, we decided to contribute
to another project after one of the daily reflection
meetings. That was the water pipework. The running
water had been coming around the school but water was
not supplied into the school since there was no water
pipe. They had drawn the water of the restroom with a
bucket from a nearby water reservoir. Figure 6 is the

Figure 5. The painting work at CSS.

Figure 6. The ceremony of water pipework completion
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Cambodian children participated in the class and the
enthusiastic manner in which Temasek Polytechnic
students conducted the lessons.
For future OCPs, I suggest that students of NIT can
also conduct scientific experiments using local materials
to increase children’s interest in Science. Additionally,
there are many things that we can also do as a NIT
student to help CSS with the respect to the school
renovations. For instance, there was a well in the school.
The well could not be used because a pump was out of
order. The repair of the pump is a suitable task for the
students of NIT.
We hope that our students will also know that they
are in a blessed environment. Most of these children at
CSS cannot continue their education further due to
economic reasons. They are also currently studying in
deficient educational facilities. This experience might
enhance the learning motivation of our students, when
they realize how fortunate they are. Figure 8 is the
group photo after the closing ceremony. Some students
and children shed tears at the closing ceremony, which
showed they had built up friendship with each other.

living the village has gradually been decreasing. Mr. Ly
Heng was supporting the HIV village too. Figure 9 is a
picture of the dumpsite. People lived on a pile of refuses.
People lived hardily in this severe environment. It
appeared that some people were infected with HIV and
others were also infected by stepping on a used medical
needle.
From a view point of accompanying staff, sorting
through the donation items was most impressive work.
The host family helped with the work, too. Figure 10 is
a picture of this sorting task. This work was the largestscale cooperative work. Moreover, the work was
through international cooperation of three countries
(Japan, Singapore, and Cambodia). The leader of the
OCP team led this international team very well. He is,
himself, a final year student of Temasek Polytechnic.
Debriefing session
Throughout the OCP period, a debriefing session was
held every night, and the debriefing session took an

Donation drive
Donation drive was to distribute donated items
among poor villagers. Mr. Ly Heng, who is the host of
homestay and local agent of a voluntary service, played
an important role in this donation drive. He found
appropriate donation destinations, and considered
various situations. Our students seemed to be very
impressed with the donation drives at the HIV village
and the dumpsite. The HIV village is where the HIV
patients were isolated. Five people were living there
when we visited, and tragically, the number of people

Figure 9. The picture of dumpsite.

Figure 7. English class at CSS.
Figure 10. Sorting task of donation items.

Figure 8. Group photo at CSS after closing ceremony.

Figure 11. The final debriefing session.
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important role. Figure 11 is a picture of debriefing
session. Several students shared incidents of the day that
left the biggest impression on them at these sessions.
The sessions were well facilitated by the student leader
of the OCP. All students needed to reflect on what they
want to report beforehand since the leader designated
the presenter randomly. This impromptu sharing
promotes the communication skills of students because
they have to summarize what they want to say clearly.
Recently, placing importance on reflection is attracting
a great deal of attention. The OECD put the spirit of
reflectiveness as the heart of key competencies that
students are expected to acquire. The debriefing session
embodies reflectiveness, and helped to deepen students’
learning. Incorporating opportunities for reflections in
debriefing sessions are indispensable for experiential
learning.
Through the debriefing, the students learn leadership
and acquire communication skills. Incidentally, the
Japanese students were informed who would be
designated to speak before hand because impromptu
English speech was difficult for our Japanese students.
They keenly realized that more English study was
necessary to convey their opinions. All students
delivered the speech at the final debriefing session.
Some students began to cry as they were touched by
what they have seen and gone through. These tears
show the meaningfulness of the OCP and the project
was good for the body as well as the mind.
Conclusion
In this paper, the OCP with Temasek Polytechnic was
introduced. Although the OCP was tough for both the
mind and body, students learned a lot of things such as
the competency, cooperative work, actual situation of a
developing country, et cetera. Furthermore, by
conducting the program with Temasek Polytechnic
students, our students learned an international
communication skill. When starting a project mentioned
this paper, our students will have more to gain when it is
conducted with a foreign country. The OCP together
with a foreign country should be one of the strongly
recommended programs to foster development of global
human resources.
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Abstract
shortened. According to the positive experiences
during the last 12 years we strongly suggest to all
educational institutions a wider and deeper
cooperation with all kinds of industrial companies.

Our paper will present longtime educational
collaboration activities between Helsinki Metropolia
University of Applied Sciences (HMUAS) and the
Helsinki Factories of ABB company. ABB is
producing electric motors and generators, etc. Here
the co-operative partners are Mechanical
Engineering Department (ME) of HMUAS and the
Induction Motors Factory (IM) of ABB Company.
The first author of the paper started his sabbatical
years at IM factory in August 2000. This was an early
start of deeper co-operation. We are focusing here on
the studies of production technology. We will
introduce co-operation activities (CDIO) of four
different study (project) levels: industrial training,
industrial internship of 400 hours, innovation
projects, and final thesis work for graduation. We
will show some study results from the four different
levels. Students have been working together with high
level specialists of IM factory solving problems of the
production as well as developing production
processes. Our purpose is to show how fruitful this
method of studying technology is. At the IM factory
HMUAS students have had a big role for instance in
adjusting important technologies like Kaizen
(Continuous Improvement Process) or 5S of Toyota
Production System (TPS) into practice. Many of the
participating students have earlier been working in
the IM factory as summertime or part-time workers.
So they already have good information about
products and technologies being used in the
production. We will show our methods for reaching
together successful results. Many times student’s
graduation thesis work has been a continuity of
earlier works made for IM Factory. For a number of
students projects made for ABB has been a road to be
recruited after graduation. Students have become
well prepared for the challenges of work when
starting the working life. Time needed for starting to
be a productive worker has been dramatically

Keywords: educational partnership, co-operation,
internship, innovation project, CDIO, PBL
Introduction
Any private customer could be extremely happy if he
could have a chance of testing the product from three to
six months before buying it. This has been reality in the
co-operation between the ME department of HMUAS
and the Induction Motors Helsinki Factory (IM) of ABB
Company. In fact, ME has given IM this opportunity of
testing potential young engineering professionals before
recruiting them. In the following this will be shown very
successful for each counterparts by discussing about
some most typical cases and examples during the last 12
years.
The CDIO Approach in HMUAS
HMUAS is the largest University of Applied
Sciences in Finland. It offers education in the fields of
Technology, Healthcare, Arts, and Culture. Engineering
studies are offered in 30 degree programs for about 8300
students. HMUAS was formed in merger of its
forerunners EVTEK and STADIA in 2008.
The Civil Engineering program of STADIA started
the CDIO process for third year students already in 1996
(Haapaniemi and Sammallahti, 2015). There are now
several hundred companies in co-operation with
HMUAS. The project work is always a R&D (research
and development) work, and the subjects are given by the
companies. All third year students are working, usually in
pairs, in a company for two days a week during spring
semester. Companies pay for the work for HMUAS.
Students get 10 ECTS credit points (ECTS, European
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Graduation thesis work (15 ECTS credit points): The
fourth year’s Bachelor thesis project is carried out
together with companies and/or public sector, this
project is carried out individually or in a small team. The
subject for the project is originated from a real problem
or challenge.

Credit Transfer System). To be able to participate in the
project work the students must pass most (some 85%) of
the 1st and 2nd year courses.
EVTEK started the process of adopting CDIO in
2005. The goal was to apply CDIO Initiative to all
engineering study programmes. Schrey-Niemenmaa et al
(2010) present the early steps included, for example,
several surveys such as stakeholder expectations,
execution surveys and quality assurance. In the early
phase, described in Schrey-Niemenmaa et al (2009) all
existing engineering programmes were evaluated to
identify success factors and development needs, a
change agent network was created, emphasis was put to
systematic data collection and analysis, and plan was
made how to implement these into practice. In merging
to HMUAS the CDIO main concepts were introduced to
all engineering programs. Ikonen et al (2009) introduce
one step to adapt CDIO syllabus in HMUAS was the
implementation of the Challenge Based Learning (CBL)
project in Embedded Engineering education. Project
Based Learning (PBL) is heavily used in HMUAS as can
be seen in Piironen et al (2010) and Piironen et al (2011).
HMUAS joined CDIO collaboration in 2008; since then
HMUAS has used the CDIO principles in all engineering
study programs. Examples of CDIO type functions are
1st year orientation project, 3rd year multidisciplinary
innovation project, and 4th year graduation thesis
project. In addition to these three steps there is technical
training for all engineering students and internship for
fourth grade students of production technology.
Orientation project (5 ECTS credit points): In the
first year’s Orientation or introductory project student
will learn project working and brainstorming skills.
Orientation project is carried out actively and
experimentally in co-operation with companies; it will
give students a realistic vision from their future
profession. The goal is to motivate students for the long
journey ahead.
Technical training (30 ECTS credit points): During
the four years of studies engineering students have to
make five months (20 weeks) technical training in an
industrial company. This is arranged partly during the
study semesters and partly during the holidays like
summer. Training is full time productive work and a
salary is paid.
Innovation project (10 ECTS credit points): In the
third year’s Innovation project students will learn
working in mixed multidisciplinary teams (e.g. students
from technology, culture and healthcare) and develop
innovations together with companies and/or public
sector. In innovation project students are responsible of
the entire project; teacher’s role is to activate and coach.
Internship (15 ECTS credit points): in the autumn
semester of fourth study year the production technology
students are working 400 hours in a factory in all kinds
of development projects together with the specialists of
the company. Company people are actively teaching the
students the functions of the factory as well as the most
important and modern methods for developing the
production processes.

Four levels of studies in metalworking industry
In the following the co-operation activities (CDIO) of
four different study levels are introduced: technical
training, innovation projects, internship of 400 hours and
final thesis work for graduation.
1. Technical training
This is compulsory 5 months (30 ECTS credit points) for
engineering students (from 1st year to 4th year of studies):
- mostly summer time work, May-June-July-August,
during the holidays of full time workers - 50
training students per year at ABB Helsinki
- productive work in a specified working area - onthe-job training in the production, after which
working independently
- salary is paid
- during the second summer some students will
work as work managers, then in product design, in
quality department, in supply section, etc.
2. Innovation projects
Innovation projects (10 ECTS credit points) were
started at spring semester 2012 (Siltala et al, 2016):
- 3rd year students, from November to April
- main themes: safety, effectivity and quality
- meant for taking bigger steps in process development
- 3 to 4 project subjects (groups) each year, 3 to 5
students in a group -> 12 to 15 students innovating for
ABB every year
- activities are innovation projects with a wide range;
for example planning layout changes
The work is done mainly at the university and the
students visit the factory only 3 to 4 times during the
working period:
1st visit (one day): general discussion about the
subjects with company specialists; safety
lectures, factory tour; each group will select
their project subject
2nd visit: status of the work will be discussed,
students will present their ideas, work
managers and development engineers will
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attend the meeting, road to go will be selected
and discussed

- threshold is low -> easy to get started - training in
the production departments (about 20% of total
time) 1-2 weeks in a section, then changing to
another section in order to get acquainted with the
production process, work managers are giving
guidance
- after that common CIP (Continuous Improvement
Process) education is given
- then independent studies (about 10% of total time)
of production documentation and the methods of
developing production process, especially LEAN
principles, CIP, 5S, 7 Wastes of Production, 4Q
(ABB’s own development method), TPM, Process
Flow Chart, VSM (Value Stream Mapping), etc.
- then starting some smaller development projects
and after that a bigger one

3rd visit: results of the work will be presented
at ABB
4th meeting: results of the work will be
presented in a public afternoon seminar at
HMUAS
Between the 1st and 4th steps the specialist of ABB are
available for communication and meetings with the
students.
Examples of Innovation project themes:
- Lifting and turning device for the bearing shield of
electric motors (safety and effectivity)

Agreements
- official agreement between HMUAS and ABB
- official agreement between the student and ABB
- ABB gives working clothes and shoes
- ABB pays travel costs and offers the lunch
- students are insured by HMUAS
- salary is not paid -> freedom to transfer the student
easily to different sections of production - student
does not have pressure for being successful in his
work. Learning and opportunity for showing his
abilities and a chance for getting a job are the
“incentives” of the student.

- Methods of moving the motor between process steps
(effectivity)
- Developing a device for putting the bars inside the
rotor and locking them (safety and effectivity)
- Designing the layout of final testing place
(development suggestion from a customer)
- Automation for the incoming of material into the
assembly field (effectivity)

Contents of internship
Core of the work is development of production processes
- no acute themes or problem solving. Some examples of
themes:

- Ergonomic planning of the rotor core laminations
stacking (safety)
- Preliminary planning of the preparation area of
painting shop and the investment in painting
(safety and effectivity)

-

- Designing of part assembly area (cost saving)

-

- Developing the cleaning process of sleeve bearings
(quality)

-

- Improving the functions and material flow of the
pipelines of sleeve bearings (effectivity)

-

- 5S plan for the yard around the factory (effectivity)
3. Internship
Co-operation between HMUAS and ABB in
internship was started at autumn semester 2004. Now
ABB will take 4 students per year, could take even 8
in the future. The principles of internship are:

designing and applying new and more
productive devices for production process
checking the status of work instructions,
product manuals and up-to-dating them
disturbance logging
CIP projects in incremental steps
implementing 5S principles into different
sections of production process
arranging material logistics inside the
factory
creating instruction rules for user
maintenance (TPM), testing them and
making the rules better - this is one part of
visual management implementation which
consists of monitoring tables for
production control, CIP and TPM (Total
Productive Maintenance)

Throughput time models (13 all together) will be taught
as well as WIP (Work in Process) thinking and such.
Among others, students will attend meetings of
investment projects.

- 400 hours (15 ECTS credit points) project work
- 2 students (4th year fall semester) working together as
a pair
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The work managers on the shop floor and selected people
(trainers) will act as teachers. They teach new people in
order to be able to work effectively in the factory.

Co-operation with companies like ABB is adding the
knowhow of the teachers and forcing them to use the
most modern contents in teaching.

Guidance in the project work is given by the teams of
production development and quality & process
development.

Student’s motivation
in training, innovation projects, internship and
graduation thesis at ABB:
- learning by doing in real-life situation,
which cannot be arranged at the university

Rules
General working rules are the same for full time workers
and for students, but student’s working hours are not
controlled.
Students will keep a diary about the work contents and
hours, and this will be part of their final reports to the
university. Students are evaluated by the responsible
specialist of ABB.

- all the important steps and processes in
making a product can be seen and
experienced
- the opportunity to see and feel if this
profession is good , if the company is ok, if
the spirit of doing in the company is ok, etc.

4. Graduation thesis

- gives the student better possibilities for
employment in the future

Graduation thesis works (15 ECTS credit points), were
started in 1994. ABB factory will take 5 students (4 th
year) per year for the graduation thesis work two of them
being students of production technology.
These works are wider in scope than the other projects,
but the results have not been as useful as of those of the
400 hour projects and innovation projects.

- bringing changes in the production is a
socially demanding task - student will learn
social communication skills especially during
the 400 hours internship project.
Directions for the future

ABB’s motivation for the co-operation

- this should be a HR (Human Resources) process in the
future - now it is too much depending on the will and
activity of very few people
- students of product design, machine automation,
environment and energy engineering, economics, etc.
are welcome
- more opportunities for international exchange students
(Haapaniemi et al, 2013)
- international relations and possibilities of HMUAS
should be more clearly known in the company summertime workers from abroad could be invited in
co-operation with HMUAS
- more active reporting of the activities and results of
the co-operation
- reward (bonus system) according to the benefits of the
results of innovation and other projects
- inside the company the project subjects should be
more closely related to the strategic steps of the
company development.

Results from the company’s point of view:
- production development with very low cost
- excellent and a low risk way of recruiting new
engineers: low cost , mistakes by recruiting wrong
people are almost non-existent
- economic goal: gain/effort > 1
- after graduation the student is ready to start being
active and productive in his work - there is no need for
a long study period inside the company
- the student already more or less knows the products,
production process and the people designing,
developing and running them
- taking care of company’s responsibility for the
society, - good name and reputation of the company for
instance among the students the becoming specialists
HMUAS’s goals for co-operation activities
HMUAS is responsible for educating up-to-date high
level engineers for Finnish business and industry.
Without a very close co-operation with surrounding
industrial companies this could not be possible. HMUAS
cannot give training and project subjects like ABB’s to
be made inside the university campus. There are not such
real-life situations or highly specified people managing
the designing and production of an electric motor for
instance.

Discussion
The four steps of real-life studies at ABB IM factory
have so far been very successful for students of
production technology on the road of becoming active
mechanical engineers. Student’s motivation is high for
learning outside of the school buildings in real-life
situations.
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Working with industrial companies keeps the
educational institutes up-to-date with the applications
and solutions of new technologies.
This way ABB has got many talented young engineers in
a very intellectual recruitment process for the
development of production processes.

Schrey-Niemenmaa, K. & Jones, M. E. (2009).
Challenges in re-thinking engineering education
Proceedings of the SEFI Annual Conference,
Rotterdam, July 2009.
Crawley, D., Malmqvist, J., Östlund, S. & Brodeur, D.
(2007). Rethinking Engineering Education, The CDIO
Approach. Springer.

Conclusions
When starting active co-operation between HMUAS
and ABB 12 years ago the whole classroom of 17
students made their internship at the Induction machine
factory of ABB Helsinki.
Now annually some 15 students will make their
innovation projects in this factory, often continuing with
the internship (4 students per year) and graduation thesis
work. Until now more than 60 students have done the
400 hours internship project and at least two of them
every year have made their graduation thesis. More than
one student each year has been recruited after the
graduation. So 12 to 15 students have got a full time
work by walking this road (Fig.1). We have reached a
win-win-win situation:

Ikonen, A., Piironen, A., Saurén, K., & Lankinen, P.
(2009). CDIO concept in challenge based learning.
Proceedings of the 4th Workshop on Embedded Systems
Security (WESS 2009), Grenoble, France, October
2009.
Piironen, A. & Vesanen, J. (2010). Embedded
Engineering Education Cases in Helsinki Metropolia
University of Applied Sciences. Proceedings of the 6th
International CDIO conference, Montreal, Canada, June
2010.
Piironen, A., Vesanen, J., Blake, M., Evans, J., Abatis,
P., Jungke, M., Stief, W., Usinskas, A., Matiukas, V. &
Omelchenko V. (2011). Embedded DSP Intensive
Project 2010. Proceedings of the7th International CDIO
Conference, Copenhagen Denmark, June 2011.

Training -> Internship -> Innovation project ->
Graduation thesis -> Trial period of 4 months
-> Full time worker of ABB

Piironen, A. & Aoki, H. (2013). Using international
work pair in engineering education. Proceedings of the
9th International CDIO Conference, Cambridge,
Massachusetts, June 2013.

Fig. 1 One of the roads to become a full time
worker of ABB company

Haapaniemi A., Björn K., Soini M., & Sammallahti E.
(2013). Experiences and Future Directions for Real-life
Educational Co-operation between Helsinki, Tokyo and
Sendai. International Symposium on Advances in
Technology Education, ISATE 2013 Nara, Japan.

Acknowledgements
We are grateful to large number of Finnish
companies, especially to ABB Helsinki, which has given
opportunities to apply CDIO for educating engineers of
HMUAS.
ABB Helsinki factory is a model place for installing the
four levels of studies: technical training, innovation
projects, internship and graduation thesis work. The
results of this co-operation are excellent. We have to
continue and make it even better.
This will be a very promising road to success for
engineering industries.

Haapaniemi, A., Sammallahti, E. (2015) Internship
Experiences in Mechanical Engineering and Civil
Engineering Fields of Helsinki MUAS. International
Symposium on Advances in Technology Education,
ISATE 2015 Nagaoka, Japan.
Discussions with the specialist of production process,
production development, quality, etc. Siltala, T.,
Poutanen, P., Lähteenmäki, E. ABB Induction Machine
Factory, June & July 2016. Helsinki, Finland.

References
Worldwide CDIO Initiative (2013). Retrieved from
http://www.cdio.org/
Schrey-Niemenmaa, K., Karhu, M., Ristola, A. &
Sirkjärvi, J. (2010). The Metropolia Adaptation of CDIO
in All 20 of Its Engineering Study Programmes.
Proceedings of the 6th International CDIO conference,
Montreal, Canada, June 2010.

706

Transactions of ISATE 2016
The 10th International Symposium on Advances in Technology Education
13-16 September 2016, ISATE Sendai

5110

RECENT PROGRESS OF INTERNATIONAL ACTIVITIES IN
NATIONAL INSTITUTE OFTECHNOLOGY (NIT), TSURUOKA COLLEGE
K. Uchiyama*, Y. Izumikawa and E. Toma
Office of International Exchange Affairs,
National Institute of Technology, Tsuruoka College, Japan
* uchiyama@tsuruoka-nct.ac.jp
Abstract

first visits in foreign countries. We chose Singapore as a
visiting country and planed English training programs
with collaborations of Ngee Ann and Temasek
Polytechnics and from 2015 we start to plan these
English programs twice a year. Beside these programs,
we also prepared much longer programs visiting
Thailand, France, and Finland as a research program.
Some of them are performed as consortium activities of
Tohoku KOSENs (NIT, Colleges).
Through these efforts, the number of the students
who visit foreign country is increasing dramatically and
exceeds 60 students last year. In this paper, we will
discuss our programs in detail and the effects of the
programs, especially for the student’s motivations and
the enhancements of their English abilities.

National Institute of Technology (NIT), Tsuruoka
College has been enhancing its international
activities, such as accepting short term foreign
students in our school and sending our students for
English training, short term research program, etc.
These activities have been carried out with kind
collaborations of the foreign higher education
institutions. Through these efforts, the number of the
students who visit foreign country is increasing
dramatically and exceeded sixty last year.
This paper will discuss the effects of these
programs, especially for the enhancements of
student’s motivations and the improvements of their
English abilities.

Methods

Keywords: Student Exchange, Study visit, Intercultural
Exchange, English Training, Communication Ability,
Motivation Enhancement

We summarized the number of the accepted and sent
students to foreign countries to reveal the enhancement
of our international activities. In addition, we also made
interviews to our students, who joined our projects and
surveyed their score before and after the visits to
investigate the effects of foreign country visits of our
students on their ambitious,

Introduction
In National Institute of Technology (NIT), Tsuruoka
College, we, members of the office of international
exchange affairs, have been worked for enhancing
international activities under the supervisions of our
presidents in these years. Our basic activities are
accepting short term foreign students in our school and
sending our students for English training, short term
research program, etc. with kind collaborations of the
foreign higher education institutions in France, Finland,
Thailand, and Singapore.
As a first step, we started more accepting foreign
students in our school and made them study in our
laboratory under the advising of our professors. They
also lived in our dormitory with our students. These
situations give more opportunity to our students to talk
with foreign people and know the difference of the
mutual cultures, which gives our students more interests
in foreign cultures and more desires of communication
abilities.
Secondly, we planned more foreign programs for
our students to study English abroad; especially we
concentrated in encouraging younger age students to
apply. The periods of these programs are about 10 days
to 2 weeks; however, we consider they are the adequate
periods for our students because many of them are their

Results and Discussion
１ ． Transition of numbers of accepted and sent
students in these years
Figure 1 shows the transition of the number of
accepted students to our college. The definitions of
“short” and “long” term visits are one or two weeks and
more than one month, respectively. The short term visit
is a kind of study tour, which involves more than 10
students accompanied with their teachers. On the
contrary, the long term visit is more research oriented.
They visited our college by themselves and studied
experiments in our laboratories.
As can be seen in fig. 1, the number of students who
visited our college is increasing, which makes our
college more internationally. We made an effort to
enhance cross-cultural relationships between the visited
foreign students and our students. Some of our students
made their decisions to apply foreign country visit
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because of this cross-cultural relationships at our
college.
Additionally, we also had some fruitful results. One
long term visit student published his research paper
based on his research in our college with our professor.
The other case is a female student who entered the
Graduate school of Yamagata University in Japan, after
her graduation of university. The reason why she choose
Japanese graduate school was she liked Japan and
Japanese culture very much during her stay in our
college and a professor of our college, who was an
adviser when she was in our college, introduced an
suitable professor at Yamagata University for her future
research. In this way, the acceptance of the foreign
students has good influence not only for the foreign
students but also for our students.

made case studies by surveying some students who
visited foreign countries.
２．Case studies of our visited students
We interviewed three students who went abroad as
Cases A to C and surveyed their scores as follows;
1. Case A
Case A is a male student who attended the Singapore
study trip in Ngee Ann Polytechnic on March 2015. It
was his first experience for going abroad. His parents
were pleased to have this opportunity, because they
considered the cost of 240,000 yen was reasonable and
the program was trustful as a school program. He got
the 100,000yen scholarship from Yamagata Prefecture.
His purposes for going abroad are
1. Want to see the different country
2. Want to make many friends
3. Want to improve English.
When he was in Singapore, he felt very comfortable
and had a lot of fun. Easy transportation, variety of food,
friendly students, multi culture society, and so on. That
experience made him positive attitude to the global
opportunities. He went to the King Mongkut's Institute
of Technology Ladkrabang (KMTIL), Thailand to
develop his research in only 5 months after his
Singapore experience. In addition, he is planning to
attend the summer program of Tai-Nichi Technical
University (TNT) in Thailand in this summer.
The progress of his English grade and overall score
in the class is summarized in Table 1. His motivation
for studying English is very strong now. His TOEIC
score is now 510, he is studying English especially
developing vocabulary for getting at least 600. He
would like to take a master degree, and work for the
Japanese company abroad branch. His career goal is to
be a bridge person between Japan to other countries.

Figure 1 The transition of the number of accepted
students to our college with fiscal year (FY).
Figure 2 shows the variation of the number of
students sent to foreign countries. The definitions of
“long” and “short” term are the same as those of the
accepted students.

Table 1 Result of survey of Student Case A
English grade
Class rank
Former year
Excellent
5 out of 40
The year going
Excellent
3 out of 40
abroad
Later yeard
Excellent
13 out of 42
2. Case B
She is a female student attended the Singapore study
trip in Ngee Ann Polytechnic on March 2015. It was her
first trip going abroad. At first, her parents were
surprised to hear about her decision because they
considered the cost of 240,000 yen was too expensive
and they did not have any oversea experiences. She
persuaded her parents and she paid a part of the program
cost by herself. Her scholarship was 30,000yen from
NIT, Tsuruoka College funding based on the donation
by Yoshino Gypsum Co., Ltd.

Figure 2 The transition of the number of sent
students from our college with fiscal year (FY).
As can be seen in this figure, the number of students
who visited to foreign countries has been increasing
dramatically. In 2015, it reaches 64, which means about
5% of our students went abroad using our programs a
year. In addition, long term visits are also increasing
despite they must feel some difficulty to visit long terms
because of their tight curriculums.
We consider this kind of experiences would make
some influence on their future scope as future engineers,
especially for the younger students under 18. Thus, we

Her purposes for going abroad were
1. Want to see the different country
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2. Want to make many friends
3. Want to improve English, same as other students.

skill for making presentation at the international
conference and communicate with foreign researchers.
His TOEIC score is 565. He is planning to go to the
master degree course at Nagaoka University of
Technology, and has possibility to take doctor course,
also. Both of his parents are high school graduates. He
explains and negotiates his future plan with parents.
As can be seen in these three cases, foreign country
visits affect the ambitiousness of the students and the
scope for their future life plans. We believe the visits
would give the good influences on their life. We believe
continuing this kind of programs is quite important to
make our student’s mind more internationally.

She enjoyed her time in Singapore and made a lot of
friends. She still has contacts with them via the Social
Networking Service (SNS). She was impressed by
Singlish, Singaporean’s quick speech, beautiful night
view, many gardens in Singapore.
The progress of his English grade and overall score
in the class is summarized in Table 2. Her motivation
for studying English became stronger. She enjoys
watching movie with its original language, listening to
the American music with thinking its lyrics, watching
CNS without seeing the Japanese translations. Now her
TOEIC score is 440, she challenges to take 700 in her
college study.
She goes to Nagaoka University of Technology and
plans to take a master degree. Her career goal is finding
a research job and collaborates to foreign company.

Conclusions
In this paper, we discussed the effects of the
international collaborations on our collegee and our
students and found they are very effective to enhance
international activities, which are required ability for
mordern engineers. In addition, a new collaboration
with foreign countries like a continuous work with
foreingn institutions with publishing papers had been
arising as a side effect. We consider this kind of
collaboration is indispensable for our professors to
satisfy their research accomplishements.
We also surveyed three students and found their
foreign country visits in their younger ages quite affect
building their future plans and affect their ambitiousness.
In addition, we consider the changes of the personality
of these students would also make some influence to
students who were not going abroad. We believe this
kind of foreign country visit in the youth stage is quite
effective to grow future engineers who can work
globally and continuous work on the international
collaborations is quite important to make our college
more internationally.
In conclusion, we consider we still need to continue
our program not only for our students but also for our
professors.

Table 2 Result of survey of Student Case B
English grade
Class rank
Former year
Excellent
5 out of 40
The year going
Excellent
3 out of 42
abroad
Later yeard
Excellent
2 out of 43
3. Case C
A male student attended the Colorado study trip in
the U.S.A. on March 2013. It was his first trip to abroad.
At first, his parents didn’t understand why he wanted to
go to the U.S.A. His parents had never been to abroad
and the cost of the program was about 450,000 yen was
very expensive. He negotiated his parents and joined to
the program instead of taking driver’s license, used
money on his overseas experience. He was very pleased
when he received 100,000 yen scholarship from school,
which was a funding based on the donation of Yoshino
Gypsum Co., Ltd.
His purpose for going to the U.S.A is “curiosity”.
He hoped to see something new and make a chance to
start studying English. His experience in the U.S.A. was
just “shock”. According to him, it was his turning point
in his life. Because of visiting the solar power system in
Colorado, he decided to study at the upper school.
Through 2 weeks experiences, he learned the
importance of conveying his idea to others not only
speaking English but also non-verbal communication
and strong will.
The progress of his English grade and overall score
in the class is summarized in Table 3.
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Table 3 Result of survey of Student Case C
English grade
Class rank
Former year
Excellent
2 out of 38
The year going
Excellent
2 out of 38
abroad
Later yeard
Excellent
3 out of 38

Shonai Glass Roots 10th Anniversary Report (Year
Unknown). We are the Earth Family (in Japanese)
Tsuruoka: Shonai International Festival & Shonai
International Exchange Association.
Sagae, K. (2016). Sekai-ga Butai, Katsuyakusuru
Yamagatakenjin (in Japanese) (World is your field of

Nowadays,
English
is
very
important
communication tool. He tries to improve his English
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1. Introduction
The Manpower Department is one of 13 departments
in the Ministry of Human Resources, Malaysia. The
responsibilities of the Manpower Department are to
provide skills and educational training for secondary
school graduates and workforce, maintaining good
relationship with the industry to ensure employability of
its graduates, and to improve the quality of its
instructors/lecturers.
The Manpower Department’s Training Institute or
Institusi Latihan Jabatan Tenaga Manusia (ILJTM) was
founded to carry out pre-employment skills training
programmes in order to fulfill the nation’s industrial
sector needs. At present, there are 27 technical institutes
consisting of 20 Industrial Training Institutes (ITI), four
Advanced Technology Training Centres (ADTEC) and
one Japan-Malaysia Training Institute (JMTI).
ADTEC Melaka was erected under the 7th Malaysia
Plan and commenced operations in 2001. It is one of
four ADTECs in Malaysia. The first students' intake
was on January 2002 with 88 students as the pioneer
batch. ADTEC Melaka was officiated by the former
Prime Minister of Malaysia, Tun Abdullah bin Haji
Ahmad Badawi, who was the then Deputy Prime
Minister, on 11th January 2003 in the presence of
Melaka Chief Minister Y.A.B Datuk Seri Hj. Mohd Ali
Bin Mohd. Rustam.
ADTEC Melaka offers technology programmes at
Diploma and Advanced Dioploma levels. The
curriculum for all programmes are designed to have
60% practical and 40% theory. There are six full time
courses offered to students which are as below:
Diploma in Production Technology
Diploma in Mechatronics Technology
Diploma in Telecommunications Technology
Diploma in Computer (Systems) Technology
Diploma in Automotive Technology
Advanced Diploma in Production Technology

National Institute of Technology (NIT), Nagaoka
College and Advanced Technology Training Centre
(ADTEC) Melaka signed an academic exchange
programme on November 6, 2014. ADTEC Melaka is
fully governed by Manpower Department (JTM) of
the Ministry of Human Resources, Malaysia. The
first collaborative training programme between
Nagaoka College and ADTEC Melaka was
conducted from May 11 - June 5, 2015. The aim of
this programme was to assist ADTEC Melaka
lecturers in developing the robot using current
technology. In ensuring the effectiveness of the
training, project based approach which includes
planning and developing of the robot mechanism
had been used in cooperation with the Nagaoka
College's lecturers using the college's facilities. The
detail of the training programme was reported by
Nakamura et al. (2015) at ISATE2015. This paper
reports the second collaborative training programme
between Nagaoka College and ADTEC Melaka in
practical design and manufacturing. Fifteen students
and two professors of Nagaoka College visited
ADTEC Melaka to attend the second collaborative
training programme which was conducted from
August 21 – September 1, 2015. The aims of the
second collaborative training programme were to
give Japanese and Malaysian youth students the
opportunity to know each other and to gain learning
experience
through
problem-based
learning
approach. This training programme covered a
fundamental and hands-on experience on design,
fabrication, programming and operation of a robot.
Keywords: Collaborative training, Problem-based
learning, Robot competition, LEGO mindstorms, Line
trace
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NIT, Nagaoka College was established in 1961
under the Ministry of Education, Culture, Sports,
Science and Technology, Japan. Based on the Japanese
Government’s policy, all 55 National Colleges
including Nagaoka College were incorporated as a new
single legal entity in 2004 and are now under the
umbrella of the National Institute of Technology, Japan.
However, each college maintains its independent
authority.
Nagaoka College is an established College of
Engineering, focusing on Mechanical Engineering,
Electrical and Electronic Systems Engineering,
Electronic Control Engineering, Materials Engineering
and Civil Engineering, which strives to produce young
practical engineers of ability in a five-year higher
education system along with two more years Advanced
Courses to meet the strong demand from industry.
Nagaoka College and ADTEC Melaka have signed
an academic exchange programme on November 6,
2014. The first collaborative training programme
between Nagaoka College and ADTEC Melaka was
conducted from May 11 – June 5, 2015. This
collaborative training programme was project based
approach on the SolidWorks and TETRIX robotics. The
aim of this programme was to assist ADTEC Melaka
lecturers in developing the robot using current
technology. In ensuring the effectiveness of the training,
the project based approach which includes planning and
developing the robot mechanism has been used in
cooperation with the Nagaoka College's lecturers using
the college's facilities within four weeks. This training
programme actively engaged the participants in design
using SolidWorks2014, prototyping with ink-jet and
FDM type 3D printers, programming and controlling
LEGO and TETRIX Robotics.

Table 1 Programme schedule of second collaborative
training.
August 21, 2015
Friday
August 22, 2015
Saturday

1:30 – 5:30 pm
11:20 am - 5:45 pm
8:00 pm

August 23, 2015
Sunday

9:30 – 11:30 am
12:00 – 1:30 pm
2:00 – 5:30 pm

August 24, 2015
Monday

9:00 – 10:00 am
10:00 – 12:00 pm
12:00 – 2:00 pm
2:00 – 5:00 pm

August 25, 2015
Tuesday

9:00 – 12: 00 pm
12:00 – 2:00 pm
2:00 – 5:00 pm

August 26, 2015
Wednesday

9:00 – 5:00 pm

August 27, 2015
Thursday

9:00 – 12: 00 pm
12:00 – 2:00 pm
2:00 – 5:00 pm

August 28, 2015
Friday

August 29, 2015
Saturday

2. The second collaborative training programme
The second collaborative training programme
between Nagaoka College and ADTEC Melaka in
practical design and manufacturing was conducted from
August 21 – September 1, 2015. Fifteen students and
two professors of Nagaoka College visited ADTEC
Melaka to attend the second collaborative training
programme. The aims of the second collaborative
training programme were to give Japanese and
Malaysian youth students the opportunity to know each
other and to gain learning experience through problembased learning approach. To foster originality and
ingenuity of students, Nagaoka College and ADTEC
Melaka students worked together to participate the robot
competition. The programme schedule of the second
collaborative training is shown in Table 1. The major
activity of the second collaborative training programme
was group work to build a robot using LEGO robot.
Besides that, there were a factory tour at Hino Motors
Malaysia and sightseeing in Kuala Lumpur city to
enlarge students’ knowledge or information about
Malaysia.
On carrying out the robot competition, we made a
few safety guidelines as safety is the most important

9:00 – 12: 00 pm

12:00 – 2:00 pm
2:00 – 5:00 pm
9:30 – 5:30 pm

August 30, 2015
Sunday

9:30 – 5:30 pm

August 31, 2015
Monday

9:00 – 5:30 pm

6:00 – 7:00 pm
10:50 pm
September 1, 2015
Tuesday

7:05 am
9:27 – 12:14 pm

Nagaoka City → Narita
City
Narita Airport (Jal 723) →
Kuala Lumpur
International Airport
ADTEC Melaka Guest
House
Melaka Zoo
Lunch
Sightseeing in World
Heritage Site, Melaka City
Opening Ceremony
Campus Tour:
Administration Office
Campus Tour
Lunch
Grouping – 5 Groups
Group Work using LEGO
Robot.
Group Work using LEGO
Robot
Lab / Workshop Tour
Lunch
Competition Briefing
Group Work using LEGO
Robot
Factory Tour: Hino
Motors Malaysia
Lunch
Army Museum
Upside Down House
Group Work using LEGO
Robot @Campus Satellite
Lab / Workshop Tour
Lunch
Group Work using LEGO
Robot
Lab / Workshop Tour
Group Presentation
Competition using LEGO
Robot
Closing Ceremony
Lunch
Free Time
Sightseeing of Putrajaya
Prime Ministers Official
Residence
Lunch
Check into Hotel
Sightseeing in Kuala
Lumpur City
Sightseeing in Forest
Research Institute
Malaysia (FRIM)
Lunch
Batu Caves
Tour of the City
(Independence Day
Ceremony)
Lunch
Dinner
Kuala Lumpur
International Airport
22:50 (Jal 724)
Narita Airport 7:05
Narita Airport → Nagaoka
City

issue to continue the robot competition in the future.
Therefore every participant has a duty of developing
robot safety. On the ethical aspect, keeping workplace
safety is a must because and it will not only minimize
the delay of robot development but also promote the
completion of robot according to the schedule if
unexpected incident occurs. Every participant in
Nagaoka College and ADTEC Melaka must conform to
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the ''Importance of Safety'' guided in the rulebook
provided by Nagaoka College and ADTEC Melaka
Robot Competition Committee. All participants must
build the robot under sufficient safety measures.
During the group work using LEGO robot, fifteen
Japanese students and ten Malaysian students took part
in the training programme. They were divided into five
teams. Each team was comprised of five students: three
students from Nagaoka College and two students from
ADTEC Melaka as shown in Figure1.

robot must avoid two obstacles in the circuit. The game
is completed and ended immediately if any automatic
robot kicks the ball at the end of the circuit. The first
team to arrive at the end line wins the match regardless
of the time remaining. If neither team achieves the
match within three minutes, the team with more scores
wins the match.
The three-minute game will start right after the oneminute preparation time after referee gives a set up
signal. The automatic robot must start at the start line.
Once the automatic robot starts, team members are not
allowed to touch the robot.
If any of the teams requests for "Retry", it must be
acknowledged by the referee. Once ''Retry'' request is
granted, the team member must bring the robot that
needs to be retried back to the starting line and restarts
the robot as soon as possible.

Figure 1 Each team consists of five students: three
students from Nagaoka College and two students from
ADTEC Melaka.
The game field for the robot competition is shown in
Figure 2. The game field consists of an area having the
dimension of 1200 mm x 2400 mm made from emulsion
painted plywood. There are two obstacles (rings) in
which the robot has to avoid. Each ring has the
dimension of 12 mm width with 200 mm for the inside
diameter. Only three students in each team are permitted
to enter the game field.
Figure 3 Robot competition.
For the scoring rules, the team will gain points when
the robot successfully avoids obstacle in the circuit (30
points/obstacle), kicks the ball (10 points) and reaches
at the end line (30 points). The violation of the game is
defined if any robot moves out from the game field or
starts before referee's whistle or signal. Ten points will
be deducted for these violations.
During the robot competition, referee judges the
winner by acknowledge the first team to reach at the end
line and manage to kick the ball. If the two teams reach
at the end line and kick the ball at the same time or
neither team reaches within three minutes, the winner is
decided by the total scores after points deduction in that
match (if any). Figure 3 shows one scene in the robot
competition.
On August 26, 2015, the students of Nagaoka
College and ADTEC Melaka visited Hino Motors
Malaysia as shown in Figure 4 and Figure 5. Today,

Figure 2. Game field for robot competition.
There are also game rules developed for the robot
competition. To participate in the robot competition,
each team must construct an automatic robot using
LEGO robot (Mindstorms EV3). Each game must be
completed within three minutes with one automatic
robot per team. The automatic robot must move around
the circuit from start until end of the flag. The automatic
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Hino Motors is Japan's No.1 diesel truck maker and one
of the world's leading manufacturers of medium and
heavy-duty vehicles with exports to more than 140
countries around the world. The person in charge of
Hino Motors Malaysia showed the students how to
manufacture several types of vehicles. He told the
students that Malaysia is quickly growing as Hino’s
third major ASEAN market, and expected to continue
growing as a major market after Indonesia and Thailand.
Indonesia and Thailand are currently growing to
become regional core production bases and the ties
between these bases will be strengthened to optimize the
production and supply structure within the region.

Figure 6 Canopy walkway in the Forest Research
Institute Malaysia.

Figure 4 Hino Motors Malaysia.

Figure 7 Presentation about the second collaborative
training programme.
parents and the college's staff. Students' feedback
mentioned that the collaborative training programme
gave them a rare oppotunity on interaction with foreign
students and they had very significant educational
benefits, such as improving communications skills and
stimulating motivation for learning English. All students
hope that they can go to ADTEC Melaka and Malaysia
again if the chance arises.

Figure 5 History explanation of Hino Motors Malaysia.
At the end of programme, Nagaoka College students
went to Kuala Lumpur for sightseeing. Figure 6 shows
canopy walkway in the Forest Research Institute
Malaysia (FRIM). FRIM is founded in 1929 and one of
the leading institutions in tropical forestry research in
the world. The institute sits on a 545-ha site adjacent to
the Bukit Lagong Forest Reserve in the Kepong
municipality, 16 km northwest of Kuala Lumpur.
After returning to Japan, the students who took part
in the second collaborative training programme held a
presentation about the programme on October 31, 2015.
Figure 7 shows the presentation about the second
collaborative training programme. The students shared
their experience with Nagaoka College's students,

3. Conclusions
In order to conduct the second collaborative training
programme between Nagaoka College and ADTEC
Melaka in practical design and manufacturing, fifteen
students and two professors of Nagaoka College visited
ADTEC Melaka. The aims of the second collaborative
training programme were to give Japanese and
Malaysian youth students the opportunity to know each
other and to gain learning experience through problem-
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based learning approach. This training programme
covered a fundamental and hands-on experience on
design, fabrication, programming and operation of the
robot.
This programme is the second step to develop strong
relationship between Nagaoka College and ADTEC
Melaka. There is also a plan to have another mutual
exchange programme between both institutes this year.
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Abstract

increasingly severe. In this context, the government of
Vietnam requested that the government of Japan carry
out technical cooperation projects for human resource
development for the heavy chemical industry, especially
the petroleum refining industry. Following the request, a
Japanese technical cooperation project “The Project for
Human Resources Development for Heavy-Chemical
Industry at Industrial University of Ho Chi Minh City”
was initiated by JICA in collaboration with its
Vietnamese governing agency, the Ministry of Industry
and Trade (MOIT), as well as the National Institute of
Technology in Japan. The project is designed to assist
IUH headquarters in Ho Chi Minh City (IUH HCMC),
in particular its branch in Thanh Hoa (IUH TH), in
supplying competent production engineers who can
ensure the productive operation of large heavy chemical
plants through the capacity development of IUH
lecturers and improvement of related training programs.
As for the Japanese side, the National Institute of
Technology acts as a coordinator and NIT, Akita
College has been selected as one institution for practical
work. Two teachers of NIT, Akita College were
dispatched to Vietnam in succession as long-term
experts for each 1 year and were subjected to technical
guidance in Vietnam. The Project, intended to develop a
model education program that provides practical and
creative engineers, was started in November 2013 as a
three year plan.
This paper provides an overview of the project.
Then it describes details of our activities and the current
state of the project. Finally, we describe efforts and
issues related to the project.

In economically developing countries in Asia,
introduction of a Japanese engineering educational
model is attracting attention for improvement of
education and research quality. A human resources
development (HRD) project aimed at promoting
Kosen education is in progress at the Industrial
University of Ho Chi Minh City (IUH) in Vietnam
through the Japan International Cooperation
Agency (JICA) with support from the National
Institute of Technology (NIT). From the start, NIT,
Akita College has been involved in this project. Two
of the authors have provided technological support
to IUH as long-term experts in diverse fields
including engineering education, research activity,
industry–university cooperation, and employment
assistance. Furthermore, IUH has established a new
course: the “High Quality College Program
(HQCP)”. As part of the technical transfer in active
learning associated with the project, we shall
introduce educational events such as robot contests,
which have become a feature of the NIT in Japan, to
Vietnamese industrial universities.
Keywords: HRD project, design competition,
technology transfer, educational event, KOSEN
education
1. Introduction (JICA Project)
Vietnam has shown remarkable economic and
industrial growth during the last decade. Further growth
is expected as the Vietnamese government aims to
become an industrialized country by 2020. To promote
industrialization, the promotion of industries related to
energy and industrial chemicals has become an
important issue. Development of human resources for
practical and creative engineers has become an
extremely important issue as well. However, in Vietnam,
the development and training of engineers with
advanced knowledge and skills has not been
emphasized. Because training courses of practical
engineers are extremely limited throughout the country,
shortages of highly skilled engineers are growing

2. Kosen Model
First of all, the project specifically emphasized
promotion of the following five areas to introduce the
Kosen-style
education:
“safety”,
“theoretical
improvement”, “experiments and practical training”,
“research activities”, and “collaboration with industry”.
Five working groups corresponding to each area were
established at both the IUH HCMC and the IUH TH
(Later, five WGs were consolidated into three WGs:
safety education, research activities, and collaboration
with industry). To improve the activity, we continuously
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applied the Plan, Do, Check, Act (PDCA) cycle.
Progress has been monitored using PDCA cycle status
sheets in order to promote the improvement activities.
Figure 1 presents a sample of the monthly progress and
result sheet.

As part of the technical transfer in education
improvement, we shall introduce educational events
such as robot contests. They have decided to carry out a
design competition at IUH TH as a trial. The
competition theme, chosen as "Chemical cell car design
competition", was made to be a content to work
collaboratively with students of the chemical course and
the mechanical course in IUH TH. The students were
expected to fabricate a competition car that was
propelled by a self-made chemical cell, based on their
ideas and concepts for a given problem. It was also
expected that they competed for technical capabilities,
creativity, and team work through the competition.
Rules were also fixed, but IUH TH did not have the
know-how to operate these competitions. We struggled
with schedule coordination. Furthermore, chemical cell
cars were not completed on schedule until just before
the competition begins because of limited funds for
competitions and other difficulties. On the competition
day, more than 60 students entered the competition. It
was completed successfully. The IUT TH students
mutually competed in ideas and technology. Therefore,
it became a good opportunity for them to experience the
fun of producing chemical cell cars with their own
hands based on their own ideas. They were able to
recognize the importance of coming up with ideas and
were able to share the delight of ‘Monodzukuri’. The
design competition was expected to be a great
achievement not only for the students, but also for the
teacher. Figure 2 presents a photograph of the
competition.

Figure 1 Monthly progress and result sheet.
2.1 Establishment of Kosen Course
Under those circumstances, it was decided to
establish a new curriculum called the High Quality
College Program (HQCP) in October 2014. Actually,
HQCP incorporated some elements of Japanese Kosen
education programs. HQCP introduced practical and
creative programs focused on wedge-shaped education
to help students to improve their learning skills.
Curriculum emphasizing scientific experiments,
workshop training and practical manufacturing skills.
And lecture phase and experiment phase were presented
in an organically interrelated manner to generate an
upward spiral of knowledge and ability. Five-year
consistent engineering education from age 15 is one
feature of Kosen education, but IUH chose to integrate
the Kosen-style education into the professional college
course as HQCP, which is three-year education from
age 18. So, it is required to be clear the difference
between HQCP and other existing courses. また At the
time of preparing a new curriculum, the project advised
to be able to introduce the curriculum which can satisfy
the standards of the Japanese Accreditation Board for
Engineering Education (JABEE).

Figure 2 Photograph of the Competition.

2.2 Educational improvement

As one of the working-group activities, the project
focused on safety education. Safety awareness was not
especially high at IUH TH initially: students did not
wear white coats and proper shoes during experiments
conducted in chemical laboratories. The project
introduces 5S activity to understand the reasons for that
disregard of safety. Working groups related to safety
education created safety posters to improve safety
awareness. Understanding of the need for personal
protective gear has gradually improved through posters
displayed in laboratories.
The WG edited and created a safety manual with
reference to the safety manual published at Kosen. The
new safety manual has been distributed to new students

Regarding teaching methods, IUH Thanh Hoa has
begun applying Problem-based Learning (PBL) in
classes to strengthen students’ thinking skill. The
project dispatched teachers to several Japanese Kosen
(NIT, Tsuruoka College, and others) to learn PBL
education in a practical manner. After the teachers
experienced a concrete introduction example of PBL in
the training, they prepared a lesson which effectively
combined passive learning and active learning. Then
students studied the lesson conscientiously. The
university holds faculty development (FD) meetings at
regular intervals to share educational improvements in
the university.
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and is being utilized in the safety activities. Furthermore,
the working group undertook efforts to participate in
safety activities held at enterprises. Figure 3 shows part
of the IUH-created safety manual.
As part of collaborative activities, the establishment
of "Technical Assistance Center (tentative name)" is
being prepared at the IUH TH. At the technical
assistance center, an X-ray diffractometer (XRD), gas
chromatograph,
liquid
chromatograph,
Fourier
transform infrared spectroscope (FTIR), atomic
absorption spectrophotometer and an existing ultraviolet
and visible spectrophotometer will all be available. It
will be possible to construct cooperative relations with
companies and other universities through sample
analysis. In addition, the equipment is expected to
accelerate research activities. Figure 4 shows the new
XRD analyzer.

project is actively promoting internship programs aimed
at developing practical engineers trained at production
site.
2.3 Difficulties in proceeding the project
During execution of the project, some problems
became apparent. One problem is the difference of
working styles in Vietnam and Japan. It is difficult to
conduct project activities, in part because IUH Thanh
Hoa lecturers often moonlight to supplement their
incomes, so they do not always stay on campus. In
addition, the project implementation structure has not
been firmly established at IUH yet. IUH might need to
consider structural improvements of their management
system.
3. Expansion of project activities to other domestic
educational institutions
As the project’s achievements at IUH TH were
highly recognized, MOIT decided to expand Project
activities to other educational institutions. As part of the
activities, IUH TH started receiving teachers from other
educational institutions under MOIT as trainees for
practical understanding of what the Project was doing
for application of the Kosen education. As second step,
the Project started to directly instruct 3 more target
schools in various regions in Vietnam to disseminate
Kosen education: Phuc Yen College of Industry, Vinh
Phuc province in the North; Hue Industrial College, Hue
province in the Central and Cao Thang Technical
College, HCMC in the South. The schools have high
potential and strengths. The Project is trying to instruct
them on not only the methods basically applied at IUH
TH but also more suitable methods which reinforce their
own strengths. In case that the school has strong
relationship with enterprises, the Project instructs it to
listen to enterprises’ demands carefully in order to send
suitable students who satisfy those demands. In case
that the school has excellent teachers, the Project
instructs it on student research activities such as
Engineering Design Education. The schools have high
ownership and motivation. The Project expects the
schools will become key schools which will disseminate
and instruct further schools on Kosen education.

Figure 3 Safety manual (IUH version).

Conclusion

Figure 4 XRD analyzer.

We described an overview and the current state of
the project. Although some problems exist in the project,
JICA has allowed the project term to be extended. New
long-term experts were dispatched from NIT, Ube
College. The Project is continuing. We're expecting that
IUH proactively and continuously carry out project
activities on its own.

IUH has established a collaboration network with
local industries and local communities for human
resources development, in particular Nghi Son Refinery
and Petrochemical (NSRP), for which Idemitsu is one of
major investors. JICA experts have visited enterprises to
explore job opportunities for prospective IUH TH
graduates. Information obtained through those activities
is expected to help the Project promote industry
partnerships during the project implementation period.
In order to assist employment of graduated students, It
is necessary to increase opportunities for students to
come into contact with local industries. Therefore, the
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