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From mining rule using decision tree, we found that 2 
courses that highly effect to push students dropping out 
are INT-105 Internet Technology and JPN-101 Business 
Japanese 1. 
 
Conclusions 
 

The results from this study implies that courses that 
have a strong relationship with dropped out students 
are   INT-105 Internet Technology and JPN-101. For the 
future work, we will apply this finding knowledge 
from  data mining to be a application system. This 
system will be a tool for helping and consoullling 
students.  However, for completion of consoullling, 
other factors required to including in analysis such as 
semester of studying, family status, students attention in 
studying, students’ responsibility, family expenditure 
with acedemic fee and university’s admission schedule. 
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Abstract 
 

A fun, easy way of coordinating large numbers of 
Kosen students' self-directed inquiries all at the 
same time is presented and implemented. In our 
Hachinohe Kosen an academic quarter system has 
replaced the conventional two-semester system since 
the 2015 academic year, which made our Kosen the 
first one to do so among all Kosens in Japan. The 
drastic system change is aimed to offer the students 
an ideal environment for letting them experience 
doing research called "self-directed inquiry (SDI)". 
One notable point is our Kosen has installed an 
inquiry-intensive quarter (Fall quarter), in which, 
unlike the other quarters, no daily routine teachings 
are given to the students. They instead are privileged 
to totally concentrate on their SDI. The most notable 
is that it is the students themselves, not teachers 
ourselves, who direct the whole process of the SDI, 
as the word "self-directed" suggests. The students' 
academic curiosity and self-direction are respected. 
We teachers are supposed to play a role of 
"coordinator", giving the students a "supportive 
push forward". The new system, to be sure, sounds 
epoch-making, but a major concern is revealed. It is 
found from the survey of the present study that most 
of the students are totally stranger to doing any 
research based on self-direction. How do they set 
about and accomplish their SDI with the support 
from a limited number of coordinators? In the 2015 
academic year the author was appointed a 
coordinator for a first-year class of 42 students. As a 
potential practical, sustainable solution to the above 
concern, a combined method of holding a weekly 
progress report meeting open to public and utilizing 
Office 365 (a powerful communication tool 
introduced into all Kosens in Japan since the 2015 
academic year) was tried. The students' SDI 
outcomes prove the method successfully works and is 
a sort of active learning. In conclusion, they can 
grow to be a researcher even in their Kosen first-
year. They don't need to wait to grow up to be a 
researcher. 
 

Keywords: Self-directed inquiry, academic quarter, 
coordinator, active learning, Office 365 
 
Introduction 
 

In our Hachinohe Kosen the conventional two-
semester system has been replaced by the new academic 
quarter system since the 2015 academic year. The 
drastic change is aimed to offer the students an ideal 
environment for letting each of them experience doing 
their own research, "self-directed inquiry (SDI)". All 
students, including even the first year students, are 
obliged to do SDI. What SDI is all about is that it is the 
students themselves, not teachers, who direct the whole 
process of the SDI, as the word "self-directed" suggests. 
The students' academic curiosity and self-direction 
should be most respected. We teachers are supposed to 
play a role of "coordinator", giving the students a 
"supportive push forward". Fall quarter is an "inquiry-
intensive quarter", in which, unlike the other quarters, 
no daily routine teachings are given to the students. 
They instead are supposed to devote themselves entirely 
to their SDI activity. The poster presentation is 
scheduled near the end of the fall quarter (Fig. 1). 

 
 

 
 

Fig. 1 Poster presentation of SDI (Nov. 2015) 
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The academic quarter system with such an 

adventurous fall quarter sounds epoch-making if it 
works. The key is the fall quarter. What should the 
coordinators do to contribute to the inquiry-intensive 
quarter? In Hachinohe Kosen each class consists of 
about 40 students, with two SDI coordinators assigned 
to it. A simple calculation results in one coordinator per 
about 20 students! It is obvious that we have to come up 
with some smart way of coordinating SDI. In this study, 
a fun, easy way of coordinating SDI is presented. 
 
"One-on-one" or "Full-disclosure"?   
 

In the 2015 academic year the author was appointed 
one of the two coordinators for a first-year class (42 
students). All first-year students (166 students) are not 
allowed to set up any team to do SDI. It should be noted 
that the survey of the present study shows that the great 
majority of the class (73.8 %) is totally stranger to doing 
any research based on self-direction. It is easy to 
imagine that under such a situation, being an SDI 
coordinator would be tough if the coordinator interact 
with a number of students on a "one-on-one" base. 
Moreover, we have to consider potential undesirable 
side effect from the one-on-one interaction between the 
coordinator and a student. That is, the possibility of a 
self-directed inquiry turning to a coordinator-directed 
inquiry. Another way, other than one-on-one, is 
desirable from these viewpoints. 

Unlike the other classes, the author's class was not 
divided into two. He, in collaboration with the other 
coordinator, instead held a weekly progress report 
meeting attended by the whole class during the fall 
quarter (Fig. 2). The routine meeting is aimed to offer 
the students without background knowledge about how 
to do SDI opportunity to learn to see how the seeds of 
SDI are sown and grown (Nakamura, 2016). This "full-
disclosure" meeting is interesting from the viewpoint of 
active learning (e.g., Meyers and Jones, 1993; Johnson 
and Johnson, 1998; Bean, 2011; Freeman et al., 2014) 
because they are offered an opportunity to learn from 
each other how to do SDI.  

 
 

 
 

Fig. 2 Snapshots of SDI weekly progress report meeting. 
 

 
Results and Discussion 
 

The full-disclosure progress report meeting has been 
successfully operated with the use of Office 365, a 
powerful online communication tool introduced into all 
Kosens in Japan since the 2015 academic year. Figure 3 
shows the results of the survey to probe the major 
difficulties the students encountered in doing SDI (a), 
and what helped them to overcome the difficulties (b).  
Obviously the weekly report meeting plays an important 
role. It should be noted that the listed items "Teachers", 
and "Friends" in Fig.3(b) are closely related to the item 
"Weekly report meeting", because the former two 
correspond to the help the students got from the teachers 
and the friends in the weekly report meeting. It was only 
the author's class that held this kind of full-disclosure 
routine meeting during the fall quarter. 

 
After the poster presentation, prizes are awarded to 

the most excellent SDI. For reference, the author's class 
successfully won four prizes including the first prize out 
of the top eight prizes. 

 
 

 
 

Fig. 3 Results from the survey conducted for a first-year 
class (42 students), Hachinohe Kosen. 
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Conclusions 
 

In conclusion, a practical, sustainable solution to let 
the students learn how to set about and complete their 
SDI was found in the present study, i.e., holding a 
routine, full-disclosure progress report meeting. The 
students' SDI outcomes proved the method successfully 
works. The first-year students are not too young to start 
SDI. 
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Abstract 
 

We report our classroom practices in math, 
physics and chemistry using active learning 
strategies for students of 15-17 years of age in the 1st 
and 2nd years of National Institute of Technology 
(NIT), Sendai College. The primary purpose of 
active learning in the lower grade years is to 
encourage them to proactively participate in the 
class, for Japanese younger students have very few 
experiences in expressing their opinions. Active 
learning activities of group work and cooperative 
learning are applied in the class of math and physics 
exercises. Students are allowed to use their own 
smartphones to search some information on the 
Internet to solve problems. In these classes, students 
discuss the problem with a partner or in a group and 
learn from each other. Investigative learning is also 
useful to make them active. At the beginning of the 
classes, giving simple quizzes related to the subject 
are a useful method to direct their interest to the 
subject. Active learning of the students is supported 
by distributing handouts containing problems and 
the summary of the lecture. 

Active learning activities in the classes are 
promoted by use of Information and Communication 
Technology (ICT). The image projection such as 
animations, pictures, graphs and schemes help them 
understand the contents of lecture. The easiness of 
understanding leads to an increase of their 
motivation for learning. Sometimes tablet PCs are 
used in chemistry, physics and math classes. For 
example, some applications help them to learn the 
periodic table and atomic structure efficiently. 
Clickers are also a very useful tool to encourage the 
students to express their opinions, for whom it has 
not been considered important to express their own 
opinions in the primary education of Japan for a 
long time. In this improved clicker system, we can 
send not only the choices but the drawings related to 
the thinking by use of tablet PCs or smartphones. In 
the near future, the ICT environment for active 
learning will be improved because all students will 
have their own tablet PC. In such environments, the 
students can download and submit a task using a 
Blackboard system and express their opinions and 
idea during class. It will make their discussions more 
active during class. 

 
Keywords: Tablet PC, clicker, investigative learning, 
gamification, peer instruction 
 
Introduction 
 

Most students learning in technical colleges become 
engineers after graduation. Engineers make society 
better by using technology and should make people 
happy. Active learning is very important to get the 
abilities to be required in society. The abilities that an 
engineer is required to have is not only technological 
knowledge but also communication skills and abilities 
to deal with complicated and field-crossing problems. 
We have introduced active learning that make students 
more active in our college. Table 1 shows the methods 
and tools to get necessary skills in society. Now that 
active learning shows enough effects in the upper years, 
it is important to introduce active learning into class 
from the beginning of the first year and for the students 
to be used to the methods and tools. In this paper, we 
talk about some active learning methods and tools we 
use in math, physics and chemistry classes. 

 
Table 1 Generic skills required in 1st and 2nd years 

 
Active learning activities in chemistry, physics and 
math classes 
 

In the case of math classes, we have introduced 
active learning activities of group work and cooperative 
learning to younger students since 2014. An ordinary 
math class consists of a short introduction and lecture, a 
long exercise by group work, and a brief test at the end 
of class. The learning level of students is grasped by the 
test. It is expected that the activities are useful for the 
students to acquire knowledge and learning methods, 

 Skills to be expected 
 to obtain 

Methods and tools 

      G
eneric skills 

Information gathering Lecture, peer instruction 
Information analysis Peer instruction, ICT 
Information organization Peer instruction, group 

work 
Identifying challenges Group work, PBL 
Affinity Group work, PBL 
Self development Group work, PBL 
Ability to plan Group work, PBL 
Practical skill Group work, PBL 
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and to digest the knowledge. In 2015, the math courses 
for the 1st year students started with a 90 minutes’ ice 
breaker activity [1] to remind the students of the 
importance of a deep discussion and to provide a proper 
environment for group work. The score of their 
discussion in the ice breaker activity was evaluated by 
comparing an individual work score with a group work 
score of worksheet. Here we analyze the score in order 
to grasp a tendency of the students’ communication 
skills and motivation quantitatively. Such an 
information would be useful to develop group work in 
the lower grade years of college. 

Figure 1 is a histogram showing the score difference 
between the group and individual work score. The high 
score means that a student had a deep discussion in their 
group work. On the other hand, the low score means 
that a student could not claim an answer although the 
student had a good opinion and individual work. The 
histogram reveals that the 60-70% of the 1st year 
students were weak in discussion, especially when they 
have to work out an answer as a group. The tendency is 
similar to our teaching experience. We should organize 
a class and facilitate group work while paying attention 
to the inclination.  
 

 
Figure 1 The score of the ice breaker activity in the first 

math class for the 1st year students. The high score means that 
a student had a deep discussion in their group work. When the 
score is 0, the individual work is equal to the group work.  
 
 

In the case of physics, classes practiced using active 
learning techniques are reported. In these classes, 
Information and Communication Technology devices 
are used to show animations, pictures, graphs and 
schemes, in addition to conventional approaches such as 
individually distributed handouts of printed synopsis of 
lectures or printed practice problems (Fig. 2). The 
correct images of physical phenomenon help students to 
understand physics and to engage students in the 
learning activities. The students are also allowed to use 
smartphones or tablet computers in appropriate learning 
activities. 

Peer instruction [2] method is useful to enhance 
students’ motivation to study physics. The students 
work on quizzes to confirm concepts in physics. The 
questions for the quizzes have to be prepared properly. 

The students answer the questions using clicker [3] after 
some discussion with a partner or in a group. In these 
learning activities, the students corroborate their 
knowledge and engage in deeper learning. The results 
obtained exceeded our expectations and the students 
have become able to express their opinions more 
actively. So, the use of the clicker system is helpful to 
facilitate active learning. 

Methods of group work and cooperative learning are 
used in investigative learning and exercises of physics. 
The students use their own smartphone or tablet 
computer, look up the meanings of words and physical 
laws, and search websites for some hints to solve 
problems, in addition to using conventional tools such 
as textbooks, study-aid books and the electronic 
dictionaries. These learning activities are practiced to 
prompt the students to acquire reliable knowledge, and 
digest and apply the knowledge they learned. 

Through the series of learning activities shown in 
Fig. 3, students discuss with and learn from each other 
using a whiteboard, tablet and something they want to 
use, and the teacher goes round in classroom from one 
table to another to stimulate the activities and gives 
students some advice to learn deeper, shown in Fig. 4.  

 

 
 
Figure 2 An example of handout of printed synopsis of 
lectures for the investigating leaning activities. 
 
 
 

(Inertial force)

Which direction?How large?
Where is observer?

What is inertial force?

Draw all forces.
Draw the inertial force.

elevator
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Figure 3 The series of learning activities. 
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Figure 4 A schematic image of classes in learning activities. 
Student discuss with each other and teacher walks around the 
tables to facilitate the activity. 
 
 

Cross-cutting learning activities, which are 
anticipated to expand students’ skills available in co-
creation, would be facilitated to practice by using active 
learning techniques, and is experimented in physics 
classes to integrate physics with math, chemistry and 
English, for instance.  
 

In the case of chemistry, we show examples of use 
of the IT tools in the first year. In the first grade, the 
students will spare much time for acquisition of the 
basic knowledge of chemistry. We teach it in a lecture 
style. Because outermost electrons and valence 
electrons play an important role in the chemistry, the 
elemental periodic law, a periodic table, and 
understanding of the structure of the atom are very 
important. The elements are arranged in the order of 

their atomic number in the periodic table. It is important 
to memorize the elements including their family and 
period. Because it is a boring task, we introduce a 
periodic table puzzle [4] on iPad as a helping tool. The 
puzzle is a time trial event. The students can memorize 
a periodic table in a short time while competing with a 
friend for the time required. In addition, we use a 
software [5] which composes an atom on iPad to realize 
the structure of the atom. In this software, if the 
numerical balance of protons, electrons and neutrons are 
bad, the atom collapses. The students can understand 
that matching an electronic number with a proton and 
adding an appropriate numerical neutron stabilizes an 
atom. The ICT apparatus visualizes the invisible world 
artificially in this way and becomes able to facilitate 
understanding. Figure 5 shows the scene where the 
students are learning with ICT apparatus. 
 

 
 

Figure 5 The students are learning with ICT apparatus. 
 

 
Results and Discussion 
    In active learning class, students teach each other. But 
Figure 1 indicated that younger students were not used 
to participating in group work. Therefore, at first we 
built the environment in which students could express 
their own opinions without hesitation. For example, a 
clicker system was a very useful tool to express their 
opinions. In such an environment, the teacher promoted 
the students' understanding problems surely by 
optimizing the degree of difficulty of the problem step 
by step. It gave confidence to students to solve problems 
by themselves. The confidence improved motivation to 
learn. In addition, it is very important that we pick up 
the creativity and originality in the questions and 
answers of the students and praise them. One of the key 
issues to make active learning successful is teachers’ 
ability to make appropriate problems and to pick up the 
originality of the students. 
 
Conclusions 
 

We report our classroom practices in math, physics 
and chemistry using active learning strategies for 
students of 15-17 years of age in the 1st and 2nd year of 
National Institute of Technology, Sendai College. In 
active learning, group work was very important, but 
Japanese younger students were weak in it. Therefore, 
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we have our students practice group work while using 
clickers in the lower grades and comprise it for the full-
scale active learning in the upper grades. 
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Abstract 
 

In line with Temasek Polytechnic (TP)’s aims to 
develop graduates who are life-long learners, with 
mastery in key skills of practice and self-directed 
learning capacity, the Centre for Foundation Studies 
(CFS) embarked on the Self-Directed Learning 
(SDL) project in April 2015.  A team of CFS 
teaching staff was formed to pilot SDL modules for 
core subjects that all Polytechnic Foundation 
Programme (PFP) students undertake. With 
reference to existing studies and Singapore's 
Ministry of Education’s monograph on “Self-
Directed Learning with ICT”, it was decided to use 
technology and an online learning management 
system as a platform to pilot and support the self-
directed learning initiative. The team’s pedagogical 
approach was adapted from TP’s Learning Academy 
framework on SDL, with the focus on the self-
management skill. A content developer and an 
evaluator from the team were assigned to each 
subject. The primary role of the content developer 
was to research and identify suitable topics, online 
pedagogy and software to design and produce the 
SDL modules. Content developers applied strategies 
such as game-based learning and scenario-based 
learning in creating interactive, non-linear modules. 
In addition, content developers learnt how to use 
various softwares such as Articulate Storyline and 
Swivl to create the interactive online modules. The 
pilot SDL modules were implemented in April 2015 
to February 2016. This paper will focus on the 
design, implementation and review of two pilot SDL 
modules for the subjects, Mathematics & Logical 
Thinking (M&L) and Language & Communication 
(L&C).  Qualitative and quantitative data were 
gathered upon completion of each of the SDL 
module in the form of a survey. Analysis of the 
survey results served dual purposes of providing a 
form of reflection for the students and as feedback 
on the design of the SDL module.  The findings 
indicated that the PFP students had gained skills in 
time management and self-assessment and had 
enjoyed the learning process. The finding is in line 
with the growing body of literature indicating that 
technology is a suitable mode of supporting self-
directed learning. The future plan of the CFS team is 

to integrate the SDL modules into a flipped-learning 
curriculum. 
 
Keywords: technology, foundation, self-directed 
learning, self-management skill, softwares, online 
learning pedagogy 
 
Introduction 
 

With the introduction of developing self-directed 
learners in the 21st century, the Ministry of Education 
(MOE) gave an outline of the skills and competencies 
that all students should strive for in the 21st century, one 
of them being “Students should cultivate a positive 
attitude to lifelong, independent learning”. 
 

In 2004, Mr Tharman Shanmugaratnam, then Acting 
Minister for Education, gave a speech when he launched 
the monograph on strategies for active and independent 
learning (MOE, 2008). He mentioned the objective of 
the monograph was to teach students to take 
responsibility for their own learning, which could be 
achieved by engaging students in active and reflective 
learning and guiding them in cultivating independent 
learning habits. In the process, the students need to be 
aware of what they know, the level of knowledge they 
have, and the activities they need to do in order to 
improve. This existence of awareness is the key to help 
students adopt and learn Self-Directed Learning (SDL). 
SDL is defined as “an approach where learners are 
motivated to assume personal responsibility and 
collaborative control of the cognitive (self-monitoring) 
and contextual (self-management) processes in 
constructing and confirming meaningful and worthwhile 
learning outcomes” (Garrison, 1997). 
 

In TP, students in the PFP spend one year in 
foundation studies after completing their Singapore-
Cambridge General Certificate of Education Normal 
(Academic) Level Examination, before they move on to 
Year 1 of their chosen diplomas. CFS aims to help these 
students to be more involved in their own learning by 
guiding them through the process of SDL and self-
managing their studies. 
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the monograph was to teach students to take 
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achieved by engaging students in active and reflective 
learning and guiding them in cultivating independent 
learning habits. In the process, the students need to be 
aware of what they know, the level of knowledge they 
have, and the activities they need to do in order to 
improve. This existence of awareness is the key to help 
students adopt and learn Self-Directed Learning (SDL). 
SDL is defined as “an approach where learners are 
motivated to assume personal responsibility and 
collaborative control of the cognitive (self-monitoring) 
and contextual (self-management) processes in 
constructing and confirming meaningful and worthwhile 
learning outcomes” (Garrison, 1997). 
 

In TP, students in the PFP spend one year in 
foundation studies after completing their Singapore-
Cambridge General Certificate of Education Normal 
(Academic) Level Examination, before they move on to 
Year 1 of their chosen diplomas. CFS aims to help these 
students to be more involved in their own learning by 
guiding them through the process of SDL and self-
managing their studies. 
 
 
 

      
 

Literature Review: Using Technology to Enhance the 
Self-Directed Learning Process 
 

According to Huang (2002), interactivity in online 
environment promotes motivation and stimulation for 
the learners. Authentic learning is another important 
feature in online learning. The design of online 
activities should be meaningful and practical. Activities 
such as games and case-studies would provide meaning 
for students in an online environment. A study by 
Deepwell & Malik (2008) shows that students agreed 
that learning technology contributes positively to their 
attitudes toward independent learning. To create an 
engaging online learning experience for the students, the 
CFS SDL team focused on developing interactive online 
learning materials for the SDL modules. The content 
developers created interactive online modules using 
several software such as Adobe Presenter and Articulate 
Storyline. 

 
Motivation to learn in an online learning context 

may be difficult due to the easy-to-procrastinate nature 
of online learning (Elvers, Polzella & Graetz, 2003). In 
order to motivate learners to stay on task and persist to 
complete the online modules, several online learning 
strategies were implemented, specifically scenario-
based learning and game-based learning. Scenario-based 
learning and game-based learning are based on the 
principles of situated learning theory (Lave & Wenger, 
1991), which maintains that learning ideally takes place 
in the context in which it is going to be used, and 
situated cognition, the idea that knowledge is best 
acquired and more fully understood when situated 
within its context (Kindley, 2002). According to Song & 
Hill (2007), integrating the learning context in the study 
of SDL is important as the context where learning takes 
place impacts the level of learner autonomy, how a 
learner utilises resources and strategies and becomes 
motivated to learn. Chizmar & Walbert (1999) believe 
that the context of online learning provides flexibility 
for learners to pace their own study. The anytime, 
anywhere feature of asynchronous online learning 
provides learners with the ability to plan their activities 
at the same time and the plans that are most convenient 
for them (Palloff & Pratt, 1999). Jonassen (2000) 
summarised that technologies are cognitive tools that 
help learners to engage in meaningful learning. Hence, 
the context of an online environment, using the platform 
of an online learning management system was explored 
for the pilot of the self-directed learning project by CFS.   
 
MOE’s Monograph: SDL with ICT 
 

The team was guided by the design principles for 
SDL from MOE‟s Monograph: SDL with ICT (refer to 
Figure 1), which are based on three main assumptions:  

1. Students capable of being self-directed 
learners.  

2. SDL is both an outcome and a process.  
3. Technology by itself does not promote SDL; 

rather it supports or enhances the learning 
process.  

 
Three important SDL aspects were entailed in the 

monograph namely (a) ownership of learning; (b) self-
management and self-monitoring; as well as (c) 
extension of learning. Hence, the team decided that the 
learning outcomes of the SDL would be decided by the 
teacher and “self-managed learning” as a suitable phase 
of SDL spectrum (Gibbons: 2002) for the PFP students. 
Following that, the team explored how to design and 
implement SDL into our curriculum and ways to use 
technology to enhance the learning process. Consistent 
with the goals of SDL, the team focused on assessment 
for learning in the SDL modules designed. 

 

 
Figure 1: Design Principles for SDL  
 
Pedagogical Approach   
 
TP SDL framework 
 

Song, Hill (2007) believed there are three key areas 
in a SDL process in an online context. They are 
planning, monitoring and evaluating. In addition, 
Zimmerman (2002) proposed three phases in self-
regulated learning, namely forethought phase, 
performance and self-reflection phase. With the 
background of self-regulated learning, online learning 
and principles of motivation, CFS SDL team adapted its 
pedagogical approach from TP SDL framework as 
shown in Figure 2. This will be described in further 
details in the approach taken by CFS. 
 

 
Figure 2 TP SDL framework 
 
Focus on self-management 
 

In Self-Directed Learning: Toward a Comprehensive 
Model, Garrison (1997) introduced the three dimensions 
of SDL: self-management (task control), self-
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monitoring (cognitive responsibility) and motivation 
(entering and task). Self-management is defined as the 
“external task control specific to the management of 
learning activities.” An emphasis in the article reflects 
SDL does not mean the learners learn in isolation. 
Assistance in the form of guidance, support, and 
direction is provided throughout the learning process. 
This paper focuses on the students‟ self-management 
aspect. Garrison (1997) highlighted that self-
management of learning brings with it an increase of 
awareness of the need to construct meaning to the 
learning. If learners were able to provide meaning of the 
learning on their own, they would be able to accept 
more responsibility in monitoring their own progress 
throughout the learning journey. 

 
Approach by Centre for Foundation Studies 

 
The CFS team targeted to develop and implement 

two SDL modules per subject in each semester of the 
programme. The pilot SDL modules were implemented 
in April 2015 to February 2016. To provide more 
exposure to the students, four of the seven subjects, 
namely Language & Communication (L&C), Research 
and Reasoning (R&R), Mathematics & Logical 
Thinking (M&L), and Personal Development & 
Effectiveness (PDE), are involved in this project. Each 
subject consists of a content developer and an evaluator. 
The primary role of the content developer was to 
research and identify suitable topics, online pedagogy 
and software to design and produce the SDL modules. 
Strategies such as game-based learning and scenario-
based learning were used in creating interactive, non-
linear online modules. Several software (refer to Tables 
1 and 2) such as Articulate Storyline, Adobe Presenter, 
Powtoon and Swivl were explored and used to create 
these modules. This paper will focus on the design, 
implementation and review of two pilot SDL modules 
for the subjects, L&C and M&L. 

 
Induct 
 

Before PFP students embark on SDL modules, they 
are inducted on the purpose of acquiring self-directed 
learning skills. During the Manager‟s talk, the PFP 
cohort is briefed on the importance of SDL and a video 
is shown to help them understand the meaning behind 
the SDL process. Hence the students will be ready and 
willing to begin the journey with the right attitude and 
mindset.  
 
Plan 
 

Song, Hill (2007) wrote that the flexibility of an 
online lesson encourages learners to take control of the 
learning pace and activities, and plan their activities at a 
time and place that are most convenient for them. With 
the aim to equip PFP students with the foundation in 
SDL, the CFS team designs the SDL modules with the 
structure of informing students of the learning outcomes 
with a given time frame, and helping students identify 
strategies and learning resources to complete the tasks. 

These are given as a form of scaffolding and students 
learn to plan their time. 
 
Perform 
 

PFP students are encouraged to carry out the 
learning activities according to the time and use 
appropriate learning strategies such as time-
management to complete the online activities. If 
students are unsure, they are able to revisit concepts and 
learn them at their own pace, or seek assistance from the 
tutor should they need to. 

 
Monitor 
 

One important aspect in self-regulated learning is 
“„self-oriented feedback‟ loop” (Zimmerman, 1990, p. 
5). This is a recurring process whereby students 
continually monitor the learning outcomes and evaluate 
the effectiveness of their strategies. Wherever 
applicable, the students make changes to either or both 
their strategies and behaviour. This monitoring process 
works in both positive and negative observations of 
their learning outcomes. As students carve out the path 
to making their own knowledge, their motivation 
increases and are engaged in the process. Upon 
completing the task, they feel a sense of independence. 
Above all these, students can learn to self-assess their 
work and progress instead of relying on teachers to 
check and mark their assignments. The act of self-
assessing helps guide the students to take their learning 
as one of their priorities. In an online environment, the 
responsibility of monitoring one‟s progress is left 
largely to the learner, as written by Song, Hill (2007). 
Students are given the autonomy to decide if they have 
understood the lesson completely, and to seek help from 
instructors or peers when the need arises. PFP students 
carry out the given tasks to achieve the stated learning 
outcomes within a stipulated duration. In the process, 
students monitor their own progress through formative 
assessments such as online quizzes and detailed 
feedback received for both correct and incorrect 
responses from the quizzes. 

 
Reflect 
 

Reflection is an important tool in the process of self-
directed learning. Brescia (2008) pointed out that to 
incorporate self-directed learning in curriculum, the 
design on student reflection on their learning is 
essential. Zimmerman (2002) wrote that the entire self-
regulation skill is cyclical and the reflection phase is 
highly correlated to the planning stage and performance 
stage, and will affect subsequent planning stage. The 
reflection phase includes finding the causes for failures 
and success encountered in the learning process. 
Garrison (1997) believed that self-direction is associated 
with critical thinking. Learners who are reflective in 
their learning are able to develop skills in monitoring 
themselves in various situations. Lowenthal & 
Dobrovolny (2011) discussed the two-way benefits of 
using structured reflection surveys in online courses, 
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where students are guided to think about their learning 
experiences, and the data from the survey provided the 
faculty feedback for continuous improvement. To aid in 
the reflection on their learning behaviour, PFP students 
complete a qualitative and quantitative survey at the end 
of each SDL module (refer to Tables 3, 4, 6 and 7). 

 
Two subjects in studies 
 

L&C equips students with communication skills for 
an evolving technological world. The subject provides 
opportunities for students to build their confidence and 
develop skills to respond critically to texts in various 
formats, and to present arguments in spoken and written 
English. M&L aims to equip students with the 
knowledge and skills to reason logically, communicate 
mathematically and apply these skills to solve problems. 
Students were required to complete 4 and 2 online 
modules (refer to Table 1) for L&C and M&L 
respectively (refer to Table 2). They were given a one-
week duration to complete each module. Topics for the 
online modules were selected from the subject 
curriculum to be covered in the SDL modules and the 
topics were relevant to the summative assessments that 
students had to complete in the semester. In addition, 
the online modules were a replacement of face-to-face 
lessons, as a strategy to motivate students to complete 
the online activities. 
 
Table 1 SDL Modules for L&C 
 

 
 
Table 2 SDL Modules for M&L 

 

 
 
The next segment describes the strategies that were 

applied in creating interactive modules, implementation 
and the results of the surveys. 
 
Language & Communication 
 

In the module 'Lexical Features in Advertising 
Language' (refer to Table 1), students are given an 

interactive scenario for active learning. The scenario 
given was “The Apprentice Challenge” where the 
student takes on a persona as someone who is 
completing his training to become a business apprentice.  
Using an interactive office map, the student has to visit 
the different parts of the office to learn about the various 
lexical features. In the module „Cohesive Devices in 
Writing‟ (refer to Table 1), students are given a game-
based learning for active learning. The game was “The 
Pirate Wars” where the student has to complete “The 
Quest for Knowledge” and obtain the “3 Scrolls of 
Cohesive Devices”. The PFP cohort size in the 
Academic Year 2015/16 was 210, with most of them 
17-years old, and all were required to complete the 
online module. There were 5 Likert-scale questions and 
2 open-ended questions for each survey. Table 3 reflects 
the survey results of both topics. All data given in Table 
3 are in percentage (%).  Unanswered responses have 
not been reflected in the table. Table 4 shows the 
qualitative feedback from the open-ended questions. 

 
Table 3 L&C Quantitative survey results 
 

 
 
Table 4 L&C Qualitative survey feedback 
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Mathematics & Logical Thinking 
 
In June 2015, the SDL modules for M&L were first 

designed and developed. The content developer and 
evaluator took into account elements including 
interactive features (drag-and-drop, hotspot) and adding 
personality (using features to capture learners‟ names). 
In the module 'Word Problems' (refer to Table 2), 
students go through five general rules for solving word 
problems. In the context-based module 'Statistics' (refer 
to Table 2), students visit a town and access the 
questions by clicking on the related icons. The first 
M&L SDL module was implemented in August 2015 
for the entire cohort of 210 students, with most of them 
17-years old. At the end of each SDL module, students 
were asked to fill up a survey on self-observation of 
their behaviour. Each item was assessed using a 5-point 
Likert scale where a score of 1 denoted „strongly 
disagree‟ and a score of 5 denoted „strongly agree‟. The 
quantitative results of the cohort are shown in Table 6. 
It shows that students are generally able to perform the 
learning activities and obtain the learning objectives. 
Table 7 shows the qualitative feedback from the open-
ended questions. 

 
Table 6 M&L Quantitative survey feedback 
 

 
 
Table 7 M&L Qualitative survey feedback 

 

 

Findings 
 

Students‟ comments were gathered in the survey and 
each comment was carefully taken into consideration 
for the refinement of the modules and design of future 
modules. The findings for both subjects are collated and 
presented in Table 8. In line with the centre‟s focus on 
self-management, two areas have been selected for 
discussion which focused on self-management and self-
monitoring. In addition, it is noted that students 
indicated enjoyment in their learning process. 

 
Table 8 Collated findings for L&C and M&L 
 

 
 
Overall, the responses from the surveys from both 

subjects indicate that the students gained skills in time 
management and self-assessment and had enjoyed the 
learning process. Students felt engaged through 
explanatory videos and context-based learning with an 
interactive and non-linear structure. One area for 
improvement for both subjects was to include more 
content in the form of examples and explanation to aid 
the students in understanding of the concepts. Such 
findings suggest while technology is a viable platform 
for SDL, the design of the online activities is crucial in 
enhancing the students‟ SDL process. Hence, this adds 
to the growing body of literature that indicates 
technology is a suitable mode of supporting SDL. 
 
Conclusion 
 

Based on the academic team‟s observations, PFP 
students generally first come to TP with low self-
directed learning readiness and without much 
knowledge in SDL. The team notes however that while 
the SDL phase for PFP students is currently pegged at a 
lower degree of self-direction, future research to assess 
the students‟ readiness for SDL with a formalised pre-
survey could be implemented. In addition, the team 
notes that the survey completed by students as a 
reflection upon completion of the online module is 
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disagree‟ and a score of 5 denoted „strongly agree‟. The 
quantitative results of the cohort are shown in Table 6. 
It shows that students are generally able to perform the 
learning activities and obtain the learning objectives. 
Table 7 shows the qualitative feedback from the open-
ended questions. 

 
Table 6 M&L Quantitative survey feedback 
 

 
 
Table 7 M&L Qualitative survey feedback 

 

 

Findings 
 

Students‟ comments were gathered in the survey and 
each comment was carefully taken into consideration 
for the refinement of the modules and design of future 
modules. The findings for both subjects are collated and 
presented in Table 8. In line with the centre‟s focus on 
self-management, two areas have been selected for 
discussion which focused on self-management and self-
monitoring. In addition, it is noted that students 
indicated enjoyment in their learning process. 

 
Table 8 Collated findings for L&C and M&L 
 

 
 
Overall, the responses from the surveys from both 

subjects indicate that the students gained skills in time 
management and self-assessment and had enjoyed the 
learning process. Students felt engaged through 
explanatory videos and context-based learning with an 
interactive and non-linear structure. One area for 
improvement for both subjects was to include more 
content in the form of examples and explanation to aid 
the students in understanding of the concepts. Such 
findings suggest while technology is a viable platform 
for SDL, the design of the online activities is crucial in 
enhancing the students‟ SDL process. Hence, this adds 
to the growing body of literature that indicates 
technology is a suitable mode of supporting SDL. 
 
Conclusion 
 

Based on the academic team‟s observations, PFP 
students generally first come to TP with low self-
directed learning readiness and without much 
knowledge in SDL. The team notes however that while 
the SDL phase for PFP students is currently pegged at a 
lower degree of self-direction, future research to assess 
the students‟ readiness for SDL with a formalised pre-
survey could be implemented. In addition, the team 
notes that the survey completed by students as a 
reflection upon completion of the online module is 

      
 

designed currently to focus on SDL behaviours and is 
perception-based. The survey questions could be 
reviewed in future to add an open-ended reflection 
question that allows students to reflect on their meta-
cognitive process during the learning process and to 
review their learning strategies while completing the 
online modules.  
 

With the advancement of technology, CFS draws on 
the use of technology to support students‟ learning and 
incorporates the technological tools into SDL modules. 
This paper starts with the introduction of CFS SDL 
process and its focus on using technology to help PFP 
students build the foundation in SDL through self-
management of learning tasks. It goes on to describe 
two subjects L&C and M&L on their methods, delivery 
and findings for the modules implemented. In line with 
the growing body of literature that technology is a 
suitable mode of supporting SDL, the paper ends off 
with findings that support the use of technology to 
enhance SDL, specifically self-monitoring and self-
management, together with the direction to revise the 
survey questions that would include more reflective 
writing. This would enable students to critically think 
about their learning process in addition to self-
management of learning tasks, so as to encompass the 
two aspects of SDL, which are “self-direction” and 
“learning” (Garrison, 1997). Looking ahead, CFS aims 
to introduce flipped-learning curriculum by using the 
resources on existing and new SDL modules. 
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Abstract 
 

In field of Engineering Education, it is essential 
that university students already during their studies 
gain competences applicable in the future working 
life. The techniques generally utilized in industry 
and especially in the field of Chemical Engineering 
are in rapid change as new production and analysis 
techniques are constantly developed. This leads to a 
need of constant education for the teachers. 

 A programme called Triple Jump was put up at 
Turku University of Applied Sciences to offer the 
staff a chance to update their skills and ascertain 
they possess the latest know-how in the field. The 
programme enabled teachers and other RDI experts 
to work within the industries to expose themselves to 
new influences and to conquer as much of the 
information available to provide the students with 
the most relevant competences required in their 
future occupation.   

In addition to this point of view, the paper 
discusses the enhanced motivation and the enlarged 
network of a specific staff member who participated 
in the programme. The pros and drawbacks of the 
programme are also discussed. 
 
Keywords: industry exposure, chemical engineering, 
CDIO, professional development, motivation 
 
Introduction 
 
    Universities of Applied Sciences have broadened 
their activities during the last two decades. Reijonen 
(2014) remarks that former strictly educational 
organizations are now national and international actors 
in the fields of education, research, development and 
innovation. The rapid changes have set high pressure on 
the teachers working at the universities. Kaljonen 
(2014) found that teachers are specialists in their own 
field and their identity is based on the knowledge 
acquired during university studies and in the working 
life. The new elements brought to the university 
teachers’ role demand updated skills within several new 

sectors. Skills like customer-based thinking, creativity, 
collaboration and general tolerance for uncertainty and 
inequality are forms of expertise teachers as well as 
students need to master. All these skills are integrated in 
the pedagogical toolbox teachers utilize today, which 
can be summed up with one term: innovation pedagogy. 
The teachers’ future skillset is presented in Figure 1. 
 

Figure 1. Development of the teachers’ professional 
know-how by Helakorpi (2004). 
 
    The teachers’ transformation process from strict 
educational professionals to multitasking professionals 
with vast, updated knowledge concerning the 
surrounding industry requires support from the 
university. A staff exchange programme called Triple 
Jump was used to enhance teachers’ industry exposure 
at the Department of Chemical Engineering during 
years 2015–2016. This programme – in combination 
with an externally financed RDI project – acted as 
conduit for building up new partnerships between the 
department and the industry. 
 
The Triple Jump project  
 
   The Triple Jump project was a mutual project of 
Satakunta University of Applied Sciences and Turku 
University of Applied Sciences, and it was funded by 
the Finnish Ministry of Education and Culture. The 
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collaboration and general tolerance for uncertainty and 
inequality are forms of expertise teachers as well as 
students need to master. All these skills are integrated in 
the pedagogical toolbox teachers utilize today, which 
can be summed up with one term: innovation pedagogy. 
The teachers’ future skillset is presented in Figure 1. 
 

Figure 1. Development of the teachers’ professional 
know-how by Helakorpi (2004). 
 
    The teachers’ transformation process from strict 
educational professionals to multitasking professionals 
with vast, updated knowledge concerning the 
surrounding industry requires support from the 
university. A staff exchange programme called Triple 
Jump was used to enhance teachers’ industry exposure 
at the Department of Chemical Engineering during 
years 2015–2016. This programme – in combination 
with an externally financed RDI project – acted as 
conduit for building up new partnerships between the 
department and the industry. 
 
The Triple Jump project  
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the Finnish Ministry of Education and Culture. The 

      
 

 

duration of the project was 12/2013–08/2016 with a 
total budget of 500 000 €.  
    The project offered teachers and other RDI 
professionals at the universities involved the chance to 
co-operate with their working life partners in an 
intensive and long-term manner, typically from 10 to 12 
weeks. The programme consisted of three different steps, 
of which an individual staff member could apply to the 
second national step or the third international step. The 
efforts made at the Department of Chemical 
Engineering focused on the national step. The first 
regional step involved the development of project 
learning environments and was implemented without a 
staff exchange component. 
    Destinations of domestic exchanges could be for 
instance research and development units of companies 
or research institutions. For international exchange 
destinations, the RDI units of the strategic international 
partners of Turku University of Applied Sciences or 
their regional co-operation organizations were 
recommended. (Figure 2.) 
 

 
 
 
Figure 2. The scope of the Triple Jump exchange 
programme. 
 
     The exchanges took place during 2014–2016, and the 
reserved time resource was either used as an intensive 
period or it could be divided into shorter periods 
according to the preference of each participant. A long-
term part-time exchange was also possible. The case 
example presented later in this paper refers to a part-
time national exchange. 
    The staff members participating in the programme 
were selected on the basis of an internal application 
process implemented by the Triple Jump project 
management. To fully utilise the project resource during 
the 2.5-year period, the application process was 
organised on three different occasions during the life-
cycle of the programme. 
 
The national exchange 
 
    In the domestic-level exchange, the experts of 
Universities of Applied Sciences typically participated 
in research activities in RDI units of different 
companies and other organizations. The outcomes of the 
participation included increased skills within newly-

formed communities, deepening of shared research and 
development targets, new research results, accumulation 
of knowledge and – ultimately – new and more effective 
RDI collaboration projects. 
    As a result of the exchanges, the expertise of the 
university representative and the different forms of co-
operation were enhanced and the number of new RDI 
openings increased. The target organization benefitted 
from the new information and procedures brought 
forward by the university representative. During the 
exchanges, a new, mutual target of research and 
development operations was created and developed in 
such a way that the work served the profitability of both 
parties. 
    The goal of the experts’ visiting periods was to 
increase practice-driven co-operation, skills and volume 
in applied research and development work so that the 
know-how in the area would be more distinctive in the 
European arena. In other words, these domestic-level 
operations aimed at promoting the creation of mutual 
research and development projects and increase in the 
number of mutual project plans also had a 
predominantly international context. 
    The long-term visits to companies, organizations and 
research facilities deepened the knowledge of the field 
in question and the practice-driven co-operation in 
applied research and development work in addition to 
promoting the understanding of different RDI cultures 
in the organizations involved. This was seen as a way to 
create project proposals with better argumentation, 
higher quality and more valid operational volume in the 
future. 
    The intention was that expert exchanges will also 
enhance student mobility. In that scenario, students 
would carry out their internships or thesis work in 
relation to the staff exchanges. This would make the 
skills of the students visible outside the university while 
underlining the potential of the students’ learning 
process serving the target organizations interests 
through carefully lined partial tasks. 
    Students were utilized as assets already during the 
exchanges. The RDI project proposals created within 
the exchange periods ensured that the new knowledge 
and skills acquired in the personal context would not be 
limited only to the advantage of the person who 
participated in the exchange, but that the results of the 
exchange would also benefit other students and the 
whole organization concretely through new projects and 
co-operation contacts.  
 
The application procedure and terms of acceptance 
 
    The staff participating in the programme were 
primarily selected based on the strategic RDI foci of the 
university – regarding the field in question as well as the 
specific exchange destination. A person applying for an 
exchange position had to be able to negotiate with both 
her own organization as well as the exchange 
destination on the details of the exchange and present 
them in a specified application. The procedure created a 
great deal of freedom to arrange the working life period 
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in a way best suited for the applicant, especially 
concerning the schedule of the exchange. 
    The applications were processed qualitatively, taking 
into consideration at least the following issues divided 
under three sub-headings: 
 
    1) The application was required to report the 
following 
• Destination of exchange, related reasoning and name 
of the contact person  
• Preliminary schedule of the exchange  
• Presentation of the RDI project idea  
• How far the RDI project idea had already been taken 
prior the exchange 
• How the results of the exchange would be utilized  
• How the exchange would benefit our students  
• How the exchange would benefit the companies on the 
south-west coast of Finland 
• What the personal occupational development goals 
were  
• The work arrangements during their exchange period 
• How they planned to ensure that the duties related to 
the exchange were fulfilled (see below).  
 
    2) On the basis of the working life periods, it was 
expected that  
• An advanced frame of an RDI project with a well- 
processed proposal for funding was created  
• At least one article was written on the substance matter 
of the exchange 
• Both the exchange destination and the person who had 
been on the exchange answered the feedback survey of 
the programme. 
 
    3) In addition, following themes in the application 
were seen as an advantage for the applicant  
• How the tasks performed during the exchange 
contribute to one’s own work 
• What concrete development opportunities related to 
teaching are available after the exchange  
• How the learning processes of master’s degree 
students can be connected to the exchange  
• How the exchange period promotes reciprocity, i.e. 
expert visits from the exchange destination to our 
organization  
• What the challenges and risks of the exchange period 
are  
• How the exchange will affect one’s well-being at work. 
 
Enhancement of faculty competence 
 
    Faculty competence enhancement has proved to be a 
real challenge when implementing a CDIO curriculum 
or similar active learning approach is reported by Loyer 
and Maureira (2014). Stenroos-Vuorio (2012) reported 
that especially active learning methods engage students 
in activities supporting a deeper approach to learning. 
Constant technological innovations in the Chemical 
Engineering industry require continuous updating of the 
staff’s skills. To fulfil the requirement of serving as role 
models of contemporary engineers, staff motivation and 
know-how should be updated and at top-level. 

    In the CDIO model, the support for the faculty 
members to improve their own competence should be 
provided by the university. The nature and the scope of 
faculty development varies according to the resources of 
each programme. Previously mentioned examples of 
actions to enhance faculty competence include a 
professional leave to work in the industry and 
partnerships with industry in research and education 
projects. These have been reported by Crawley, 
Malmqvist, Östlund, Brodeur and Edström (2014). 
    The Triple Jump programme provided some teachers 
of the Chemical Engineering department the possibility 
to update their professional know-how in the working 
life. The programme was combined with another 
externally financed RDI project (Tekes; Smart 
Research). Thus the groundwork for solid new 
partnerships between the department and the industry 
was built. 
 
Teachers’ role in the company 
 
    One of the main goals of the exchange programme 
was to enable the teacher to update the professional 
know-how relating to a specific field and at the same 
time offer their know-how to the participating company 
or other organization. At the Department of Chemical 
Engineering, three teachers participated in the 
programme. The objective was to visit the chosen 
companies for 2.5 months (400 h) each. These periods 
were originally planned to take place as continuous 
visits, but at the end the exchange periods were divided 
into several shorter periods (1–2 days/week) with 
respect to timetables of the teachers and the companies. 
    The teachers’ work in the industry involved several 
tasks as ordinary company employees. The most 
important tasks included the initialization of new 
laboratories, new analysis instruments as well as quality 
system work such as updates and modifications of 
process descriptions and analysis methods.  
 
Outcomes from one of the Chemical Engineering 
exchanges 

 
The interviewed teacher from the Chemical 

Engineering department participating in the programme 
described her tasks in the company as typical start-up 
procedures of a research laboratory in an RDI company. 
The tasks included acquisition of new laboratory 
equipment, validation processes of the new instruments 
as well as registration of analysis and working 
procedures.  

The teacher’s professional know-how was – for 
example – updated through the acquisition procedures 
of new analysis instruments, when both instrument 
specifications and performance needed to be optimized 
for the company process in question. Composing 
working procedures for the company as well as the 
revision of the existing procedures extended the 
understanding of the company processes greatly. The 
teacher was additionally given the opportunity to follow 
the daily activities of several smaller companies located 
in the same industry park area and also be a part of their 
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    The Triple Jump programme provided some teachers 
of the Chemical Engineering department the possibility 
to update their professional know-how in the working 
life. The programme was combined with another 
externally financed RDI project (Tekes; Smart 
Research). Thus the groundwork for solid new 
partnerships between the department and the industry 
was built. 
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decision-making process. The teacher was also involved 
in the selection of financial funding instruments and the 
writing process of a financial funding proposal at the 
company.  

 
Company benefits of the exchange 
 
    The experts at Turku University of Applied Sciences 
typically possess a broad background within industry 
prior to their affiliation with the university. The 
companies involved in the exchanges have had the 
possibility to benefit from this experience. This 
experience becomes especially valuable as the experts 
have been an integral part of the company and can apply 
all their former knowledge to the current content. The 
teachers’ analytical and instrumental skills as well as the 
experience to manage larger entities was utilized when a 
new RDI laboratory was established in the example case 
described above. The new and relatively unexperienced 
personnel was guided in analysis and communication 
skills. When new laboratory instruments are operated 
and procedure development is made, it is of great 
importance to be able to fluently communicate with an 
instrument manufacturer.  

 Turku University of Applied Sciences has now 
become an even more significant affiliate of the 
Chemical Engineering industry and has been considered 
as a consultant as well as a collaborator in further 
financial funding proposals. Networking with other 
universities and research companies have increased as a 
result of the case teacher’s stay in the company located 
in the research park. New collaborations have started 
with new companies throughout the company networks. 
The RDI activities of the company have become a 
permanent part of the curricula at the Chemical 
Engineering department. 
 
Student participation 

 
As already mentioned earlier, students were an 

important factor in the exchanges. Through the visiting 
teachers several students were hired to the companies as 
trainees. The students were working in the company 
under teacher supervision doing optional courses, 
projects, practical training periods or theses. 

The collaboration between the example case 
company and the university has created new workplaces 
as three of the graduated university students have been 
hired as permanent staff to the company. Although the 
exchange programme has finished the collaboration is 
still ongoing, and the externally funded research 
programme, where both the company as well as the 
university are participating, involves several students 
working with their practical training or theses. 

 
Results and discussion 

 
    In the interview with the case teacher, both pros and 
cons were reported. The teacher’s report showed that 
during the exchange her professional assertiveness was 
increased. Success in production problem-solving as 
well as consultation in decision-making processes 

contributed to the increased feeling of motivation. A 
break in the “normal” work was valued and it was 
experienced that in new surroundings fresh ideas could 
thrive. This supported all activities at the university 
significantly.  
     Company contacts were rated as important and 
valuable as they provide relevant real-world examples 
and challenges to university students. Through the 
teacher, the exchange programme provided students a 
possibility to study in a real working life environment 
solving real problems.  
    Needs for improvement were also indicated. The 
exchange could have been more effective by having the 
exchange as one long period. This exchange was carried 
out as several shorter periods (1–2 days per week) due 
to practical matters. This arrangement caused some 
problems in the company as well as in the university, as 
the short exchange visits stretched across a long period 
excessively prolonged the tasks at the company. On the 
other hand, the teacher had to take care of the teaching 
at the university when not working at the company. This 
raised the number of the teacher’s weekly working 
hours and did not offer the possibility to fully 
concentrate on either of the tasks. 
The program can be improved by focusing on the 
teachers working hours. Better coordination between the 
teacher and the university program time schedule 
organizer would lead to a more time efficient exchange 
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Conclusions 
 

The exchange programme model has proved to be a 
success and very profitable model when external 
funding is available for the activities, but the real 
challenge lies in embedding it in the every-day 
processes of a university. It seems clear that systematic 
exchanges require systematic funding, which these days 
is a rarity. The solution to the challenge requires 
adopting many mutually compensating operational 
models with one clear goal: to smoothly and steadily 
increase the amount of time the university staff spends 
working outside their home institution. These strategies 
can include for example new kinds of advanced 
partnerships with key companies in the region, 
reciprocal visiting expert models and emphasising staff 
exchanges in RDI project proposals. 

The general comments based on the feedback forms 
from the participating teachers also indicate that the 
programme was successful and most of the targets set in 
the beginning were reached. Networking between the 
companies and the university has increased, leading to a 
continuous collaboration within RDI activities. The 
department curricula has been changed and it now 
includes RDI study units such as CDIO and Capstone, 
which get their content straight from the working life. In 
the continuous curricula development work, the target 
has been set to provide the companies with future 
employees possessing the actual knowledge and skills 
the companies really need. 
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Abstract 
 

In 2008, Vocational Training Council (VTC) 
collaborated with Shenzhen Polytechnic (SZPT) in 
the introduction of a Higher Diploma in Electrical 
Services Engineering.  As part of the collaboration, 
Hong Kong Institute of Vocational Education (IVE) 
students spent 2 out of 6 semesters studying at SZPT, 
and upon graduation, they were given 2 awards from 
VTC and SZPT separately.  In co-ordination for the 
graduates of the New Academic Structure in 2012, 
VTC revamped all Higher Diploma Programmes as 
2-year, 5-semester structure.  The Higher Diploma in 
Electrical Services Engineering course was 
revamped and became a stream of the Higher 
Diploma in Electrical Engineering programme. 

 
This programme aims to provide students the 

technology, skills and related statutory requirements 
in the electrical services industries both in Mainland 
China and Hong Kong SAR.  Upon graduation, 
graduates will be awarded with the Higher Diploma 
in Electrical Engineering by VTC, and also be 
awarded with the Higher Education Qualification 
Certificate (Electric Automation Technology) by 
SZPT. 

 
All new intake Higher Diploma students in 

Electrical Engineering will study the same teaching 
modules in semester 1 and 2.  In semester 2, students 
may apply for the Electrical Services (ES) Stream 
programme which is collaborated between the 
Department of Electrical Engineering, IVE (Haking 
Wong) and SZPT.  Students who are admitted in the 
ES stream programme will have their study in IVE 
(Haking Wong) in semester 3; and then in SZPT in 
semester 4 and 5. During their study, students are 
required to attend the examination of National 
Occupational Certificate in Electrical Maintenance 
(Intermediate Level).  
 
Keywords: Vocational and Professional Education and 
Training, Dual Award, National Occupational 
Qualification Certificate, Registered Electrical Worker. 
 
 
 

Introduction 
 

At the turn of the 90’s, the electrical industry in 
Hong Kong has been shifting from manufacturing to 
service oriented industry and, from the graduate surveys 
in the past three years, we envisage the trend will 
continue because a large number of the graduates take 
up jobs in E&M services organizations and local large 
engineering projects. With rapid economic development 
in the Mainland China and ever-increasing interactions 
between the Mainland and Hong Kong, it is expected 
that more and more local electrical services workers will 
work in the Mainland, especially in Guangdong area. In 
response to the anticipated demand, the course is 
designed to enable students to grasp the technology and 
the statutory requirements of electrical services in both 
the Mainland and Hong Kong by assigning students to 
study at professional institutions in these two places 
within the two years so that students upon graduation 
can be well prepared to work as electrical services 
professionals in the Mainland as well as in Hong Kong.  
 
 
VPET in Hong Kong and Mainland   
 

Vocational and professional education and training 
(VPET) prepares people for future development by 
providing them with professional knowledge, practical 
skills and appropriate attitudes.  For electrical 
engineering industry, there are specific requirements for 
practitioner in the trade. 

 
In Hong Kong SAR, all workers engaged in 

electrical work in fixed electrical installations must be 
registered with the Electrical and Mechanical Services 
Department (EMSD). The purpose is to ensure that such 
work is carried out only by qualified electrical workers. 
Electrical work means the work in relation to the 
installation, commissioning, inspection, testing, 
maintenance, modification or repair of a low-voltage or 
high-voltage fixed electrical installation and includes 
the supervision and certification of the work and the 
design of the installation. Examples of fixed electrical 
installations are distribution boards, wiring installations 
and lighting fittings, etc. that are fixed in a premise. 

 
Therefore, VTC’s VPET programmes in electrical 

engineering was required to be accredited by EMSD so 
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installations are distribution boards, wiring installations 
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engineering was required to be accredited by EMSD so 

      
 

as to meet the academic requirement of Registered 
Electrical Workers (REW) for the corresponding grade 
of electrical works.  

 
In Mainland China, the graduates needed to pass the 

trade assessment before joining the workforce.  For 
participation in the electrical industry, students are 
required to pass the intermediate level of the National 
Occupational Qualification Certificate Test (NOQ).   

 
 

The Joint Programme 
 

In 2008, VTC collaborated with SZPT to offer a dual 
award programme for secondary school graduates in 
Hong Kong SAR.  The programme was offered by the 
Department of Electrical Engineering, IVE (Haking 
Wong) of VTC. The duration of the programme was 
three years.  Since there was no linkage between the 
education system of Mainland China and Hong Kong 
SAR, students were required to attend an entrance 
examination organized by SZPT. The entrance 
examination was held in IVE (Haking Wong).  The 
programme comprised six semesters, in which, students 
needed to study in IVE (Haking Wong) for four 
semesters and two semesters in SZPT.  The generic and 
foundation modules would be mainly delivered by IVE 
(Haking Wong).  SZPT was engaged in delivering 
vocational modules in electric automation technology 
whereas IVE (Haking Wong) would deliver vocational 
modules in power, machines and electrical installation.  
Upon graduation, students would be awarded with the 
Higher Diploma in Electrical Services Engineering 
(HDESE) by VTC and Higher Education Qualification 
Certificate (Electric Automation Technology) by SZPT.   
 
In order to fulfil the graduation requirement of SZPT, 
students were required to attend the following 
examinations: 

 Practical English Tests for Colleges (Level B) 
 National Occupational Qualification Certificate 

in Electrical Maintenance (Intermediate level) 
 Computer Office Software Applications 

(Intermediate level) 
 
In 2006, the Education Bureau of Hong Kong SAR had 
implemented an education reform for secondary school 
education. One of the major reforms was to convert the 
5-year secondary school structure into a 6-year 
secondary school structure. Under this New Academic 
Structure, students need to take a new public 
examination: The Hong Kong Diploma of Secondary 
Education (HKDSE).  This examination serves the dual 
functions of an exit assessment for secondary school 
education as well as selection for admission to higher 
education. 
 
In co-ordination for the graduate of the New Academic 
Structure in 2012, VTC revamped all Higher Diploma 
Programmes as 2-year, 5-semester structure.  The 
Higher Diploma in Electrical Services Engineering 

programme was also revamped and becomes a stream of 
the Higher Diploma in Electrical Engineering 
programme.  Students who are admitted in the Higher 
Diploma programme of Electrical Engineering 
(Electrical Services stream) will have their study in 
Hong Kong for semesters 1, 2 and 3 and then in SZPT 
for semesters 4 and 5.   Comparing with that of the 
previous 5-year secondary school structure, graduates of 
the new 6-year secondary school structure are exempted 
from the entrance examination of SZPT, Practical 
English Tests for Colleges (Level B) and Computer 
Office Software Applications (Intermediate level).   
However, students are still required to pass the 
examination of the National Occupational Qualification 
Certificate in Electrical Maintenance (Intermediate 
Level) in order to fulfil the graduation requirement of 
SZPT.  
 
Upon successful completion of this joint programme, 
graduates will be awarded with the Higher Diploma in 
Electrical Engineering (Electrical Services) by VTC, 
and the Higher Education Qualification Certificate 
(Electric Automation Technology) by SZPT. 
 
 
 
Programme Design 
 
Vocational and Professional Education and Training, 
VPET, is defined as a comprehensive term referring to 
those aspects of the educational process involving, in 
addition to general education, the study of technologies 
and related sciences as well as the acquisition of 
practical skills, attitudes, understanding, knowledge 
relating to occupations in various sectors of economic 
and social life. 
 
More important, the design of VPET prepares young 
people for lifelong learning and to be a responsible 
citizen. 
 
The theme of the Higher Diploma in Electrical 
Engineering (Electrical Services stream) programme 
follows the direction of VPET, it is a balanced design of 
generic and vocational elements.  The curriculum of this 
programme consists of three parts: 
• Generic – it prepares students the generic skill to 

support their studies and further development. The 
content incorporates vocational English language, 
vocational Chinese language, mathematics, 
information technology and whole person 
development. 

• Foundation – it provides students the basic science 
and engineering skill to support the vocational 
modules of “Electrical Services” stream and 
“Electric Automation Technology”.  The content 
incorporates engineering science, engineering 
mathematics, electrical theory, electrical 
engineering principles, instrumentation and 
measurement. 

• Vocational – it provides students the knowledge 
and skill for “Electrical Services” stream and 
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“Electric Automation Technology”.  The content 
incorporates knowledge based modules and 
practical skill modules. 

 
Furthermore, the students are required to carry out at 
least 91 hours of industrial attachment (IA) as 
graduation requirement. Through IA, students can have 
a chance to integrate the knowledge learnt in school and 
then apply it in the working environment which 
enhanced students’ future employability. 
 
Academic and Industrial recognition is important for a 
VPET programme.  The programme meets the 
corresponding recognition in Mainland China and Hong 
Kong SAR.  In Mainland, the programme meets the 
National Occupational Qualification whereas in Hong 
Kong, the programme attains the following 
recognitions: 
 Level 4 of the Qualification Framework by Hong 

Kong Council for Accreditation of Academic and 
Vocational Qualifications (HKCAAVQ);  

 Academic requirement of associate member by the 
Hong Kong Institute of Engineers, HKIE; and 

 Academic requirement of Registered Electrical 
Worker (Grade B), by the Electrical and 
Mechanical Services Department (EMSD) of 
Hong Kong SAR.  

 
 
Programme Implementation 
 

The programme has 347 Credits with 3475 notional 
learning hours including 1378 contact hours and 2056 
self-study hours.  Among the contact hours, 45 % is 
practical orientated.  

 
The delivery of the programme follows the general 

two-year five-semester structure under IVE’s higher 
diploma programme.  The corresponding study 
pattern/load of each semester was: 

 
Semester Contact 

Hours 
Self-study 
Hours 

Notional 
Learning 
Hours 

1 299 378 685 
2 312 418 740 
3 234 271 510 
4 273 395 680 
5 260 594 860 
Total 1378 2056 3475 

 
Students study the generic, foundation and 

“Electrical Services” stream modules in semester 1 to 3 
and “Electric Automation Technology” modules in 
semester 4 and 5.  Therefore, students would be 
stationed in SZPT campus in semester 4 and 5. 

 
 
 
 
 

Snap Shot @Study 
 
Photos of students’ practical training at various 

workshops: 
 

 
Siemens Step 7 PLC Training in SZPT 
 

 
Electrical Drive Training in SZPT 
 

 
High Voltage Switchboard Training in IVE (Haking 
Wong) 
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workshops: 
 

 
Siemens Step 7 PLC Training in SZPT 
 

 
Electrical Drive Training in SZPT 
 

 
High Voltage Switchboard Training in IVE (Haking 
Wong) 
 

      
 

 
Underground Cable Detection Training in IVE (Haking 
Wong) 
 

 
Electrical Installation Training in IVE (Haking Wong) 
 

 
Fault Finding Training on Motor Control Panel in IVE 
(Haking Wong) 
 

 
National Occupational Qualification Certificate in 
Electrical Maintenance (Intermediate Level) 
Assessment in Progress in IVE (Haking Wong) 
 
 
Conclusions 
 

Graduates of this joint programme are able to obtain 
dual awards by VTC and SZPT.  They are also equipped 
with essential vocational skills for the electrical industry 
both in Mainland China and Hong Kong SAR.  They 
also gain the following extra advantages as a result of 
staying in SZPT for their study in semesters 4 and 5: 
 become more fluent in Putonghua 
 better in understanding the way of life and 

thinking in China 
 great variety of extra-curricular activities in sports, 

music, volunteer services, and so on leading to 
better social network and enjoyable campus life  

 good chance to develop better interpersonal skill 
in order to deal with problems possibly met in 
daily life and studying 

 
Hong Kong was named the Special Administrative 

Region of China since July 1997, there were quite a 
number of programmes specially designed for business 
and/or law in Mainland China in Hong Kong SAR.  
However, the joint programme is the first one in 
engineering field.  It is targeted to prepare graduates 
who are ready for work in both Mainland and Hong 
Kong SAR. 
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