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Editorial

I am delighted to present UICEE members, as well as readers and contributors o f  UICEE produced publications and particularly the 
W o rld  T r a n s a c t io n s  o n  E n g in e e r in g  a n d  T e c h n o lo g y  E d u c a t io n  (W TE& TE), the new est journal from the UNESCO International 
Centre o f  Engineering Education (UICEE), with the latest issue, V o l .l ,  N o.2.

This second issue o f  the UICEE’s W orld  T r a n s a c t io n s  o n  E n g in e e r in g  a n d  T e c h n o lo g y  E d u c a t io n  presents a selection o f  papers that 
address many issues o f  importance to engineering and technology education, in 22 interesting papers contributions, which com e from 
15 countries worldwide.

With the ever-diminishing financial resources in education institutions across the world, it is o f  paramount importance for global 
education institutions to establish linkages in order to share information on research, development and application in engineering, 
and in engineering and technology education in particular. The em ergence o f the U IC EE’s W o rld  T r a n s a c t io n s  o n  E n g in e e r in g  a n d  

T e c h n o lo g y  E d u c a t io n  should help to facilitate the transfer o f  information between education institutions, with particular emphasis 
on the transfer o f  information concerning new developm ents and best practice from developed countries to education institutions in 
less privileged environments. W e are, indeed, very fortunate that so  many distinguished international academics were willing to 
contribute to the process o f sharing information through the UICEE publications and the W o rld  T r a n s a c t io n s  o n  E n g in e e r in g  a n d  
T e c h n o lo g y  E d u c a t io n  specifically.

This issue com m ences with a paper by Professor Emeritus Dr Hab. m2., Dr he Janusz Turowski o f  the Technical University o f  Lodz 
(TUL), Lodz, Poland. Prof. Turowski, a Doctor Honoris Causa o f  the University o f  Pavia, Pavia, Italy, and a former Vice-Rector o f  
the TUL, is an outstanding Polish scientist, researcher, educator and, even more importantly, an intellectualist, who has made an 
outstanding contribution to science and electrical engineering in particular. He has been instrumental in establishing several 
international initiatives such as a global UNESC O-UNISPAR network, a EuroUNISPAR network and a Baltic Sea Innovation 
Network (B A SIN ). Readers will find many interesting and stimulating ideas, concepts, as well as achievements discussed in his paper 
titled: T e c h n o lo g y  a n d  te c h n ic a l in n o v a tio n  t r a n s fe r  in  e n g in e e r in g  e d u c a t io n .

Readers will also find an interesting piece o f  engineering education research and developm ent undertaken by our colleagues and 
active members o f  the UICEE, M s Carina Savander-Ranne and Mr Samuli Kolari, representing, respectively, Helsinki Polytechnic, 
Helsinki, and Tampere Polytechnic, Tampere, in Finland, in their paper tided: T o t a l  in te g r a t io n  a n d  a c t iv e  p a r t ic ip a t io n  in th e  
le a r n in g  p r o c e s s  in  te x t ile  e n g in e e r in g  e d u c a t io n .

I am particularly pleased to see several paper contributions by our colleagues from developing nations and nations in political, social 
and econom ic transition. It is interesting to learn how  they endeavour to address so  m any burning issues and solve a multitude o f  
scientific, technical, education and social problems, often resulting from colonial, apartheid or communist periods o f  government in 
their recent history. I hope that readers form much more advanced countries will benefit from the reading o f  their papers in order to 
determine the best ways to assist them in their struggle to modernise and advance their academic institutions. I would like to quote, at 
this point. His E xcellency Anthony C. Kevin, the former Ambassador o f  Australia in Poland, himself a graduate in civil engineering 
from the University o f  Sydney, who, when addressing the first E a s t - W e s t  C o n g r e s s  o n  E n g in e e r in g  E d u c a t io n ,  held in Cracow, 
Poland, in 1991, said to those who came to Poland in order to assist Polish academ ic institutions in the early 1990s in the 
development o f  m odem  engineering education: In  h e lp in g  th em  w e  a r e  h e lp in g  o u r s e lv e s !

W e have always kept this phrase in our minds, and I d o  believe that this is an excellent motto for the UICEE and its global network 
o f  engineering and technology educators. Moreover, I am sure that m ost o f  our readers would gladly subscribe to it

Zenon J. P udlow ski
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Using the fuzzy clustering algorithm for the allocation of students

Sani Susanto, Ignatius Suharto & Paulus Sukapto

Parahyangan Catholic University 
Bandung, Indonesia

ABSTRACT: It is a common practice to allocate students from certain subjects into different classes based on their ID number. A 
new approach for this allocation activity is proposed in this article. This proposed approach, which applies the fuzzy clustering 
algorithm, is based on each student’s achievement in the prerequisite subjects. Utilising this method, students with similar 
achievements are pooled into the same class. On the other hand, students with slightly different levels of achievement will be in a 
different class. The approach proposed in this article for student allocation is expected to improve the effectiveness of the daily 
learning process.

INTRODUCTION

There is a unique yet interesting phenomenon to be observed 
that usually happens at the beginning of each semester of the 
academic calendar: the allocation of students into classes. 
Consider that about 180 students are about to take ITI 372 
Operational Research II, a compulsory subject in the 
Department of Industrial Engineering at Parahyangan Catholic 
University, Bandung, Indonesia, which students have to take in 
their 6th semester. Those students must be allocated to, say, 
three classes. This raises the question: how are students to be 
allocated in those three classes? There is, in fact, a common 
way to do this at Parahyangan Catholic University. It is based 
on the students’ ID number in ascending order, which are 
allocated into the first, second and third groups of 60 students, 
respectively, to classes A, B and C. And that is it!

There are four potential research questions related to the above
mentioned phenomenon that need to be answered:

1. Does this common method of allocating students to classes 
need to be changed?

2. What are the reason(s) if such a change is needed?
3. How can it be changed, if such a change is needed?
4. What are the factors to be considered if the faculty decide 

to make such a change?

QUALITY LEARNING-TEACHING ACTIVITY

The issues of quality are discussed in almost every agenda. 
Improving product quality is a compulsory task of all 
institutions, including educational institutions. However, 
quality is still considered an enigmatic concept [1], The word 
enigmatic is defined as follows: Something that is enigmatic is 
mysterious, puzzling, not obvious and difficult to understand 
[2],

The concept of quality learning-teaching is also enigmatic. It 
seems that educators agree that improving quality is a worthy 
undertaking. However, there is no such agreement on the 
definition of quality and how to measure it [3],

The learning-teaching activity involves two parties, namely 
lecturers and students. Students are unique individuals: they 
differ from each other. As such, each student’s level of mastery 
of the prerequisite subjects for ITI 372 Operational Research II 
will be unique as well. In this light, the authors propose a 
definition of the quality teaching-learning process as that 
which enables us to facilitate students with regard to the 
uniqueness of their level of mastery of the prerequisite subjects. 
If an agreement to this definition is reached, then the first and 
the second potential research questions mentioned above are 
implicitly answered. The common way of allocating students to 
classes has to be changed in order to enable educators to 
facilitate students with regard to the uniqueness of their level of 
mastery of the prerequisite subjects. The definition at present is 
too student-oriented; however, they are the University’s main 
and direct customers.

Ideally, the quality learning-teaching activity demands the 
availability of one lecturer for one student per subject. Of 
course, such a demand is financially unfeasible, especially for a 
private university like Parahyangan Catholic University. Thus, 
a compromise solution, which is still based on quality learning- 
teaching, must be offered.

EFFORT TO ESTABLISH QUALITY LEARNING- 
TEACHING ACTIVITY

A quality learning-teaching activity can be established if 
serious attention is given to the allocation of students to classes. 
Mathematically, the process of allocating students to classes is 
called clustering and the class obtained is called a cluster.
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