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ABSTRACT

Universities attractiveness are measured based on its research output
performance. The objective of this research is to classify 20 public universities in
Malaysia in several clusters by using average linkage, K-means clustering methods
and correspondence analysis. The source data was found in Buku Perangkaan 2009
from Ministry of Higher Education (MOHE) and MyMohes system. The
classification of these universities are carried out using average linkage and K-means
clustering and correspondence analysis is divided into 4 clusters. For clustering
method, the distance measured is referred as Euclidean distance whereas for Chi-
square distance, it is applied in correspondence analysis. The analyzed results
showed the average linkage clustering and K-means clustering are performed at the
same cluster solution that are 4 cluster solutions. Besides that, the cluster solution
for correspondence analysis method is 4 and for MOHE method showed 3 cluster
solutions. Clustering method, correspondence analysis method and MOHE method

show different membership in each cluster.
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ABSTRAK

Daya tarikan sesebuah universiti diukur berdasarkan prestasi kajian. Tujuan
penyelidikan ini adalah untuk mengklasifikasikan 20 buah institusi pengajian tinggi
di Malaysia dalam beberapa kluster dengan menggunakan purata linkage (average
linkage), analisis K-mins dan analisis korespondensi. Sumber data adalah diperolehi
daripada Buku Perangkaan 2009, Kementerian Pengajian Tinggi dan sistem
MyMohes. Dengan menggunakan purata linkage, analisis K-mins dan analisis
korespondensi , universiti-universiti dapat diklasifikasikan kepada 4 kluster. Untuk
kaedah perlaksanaan kluster, jarak diukur adalah berdasarkan jarak Euclidean
manakala untuk jarak Chi-square, ia diaplikasikan dalam analisis korespondensi.
Keputusan dianalisis dalam kajian ini menunjukkan bahawa keputusan yang
dihasilkan oleh purata linkage dan analisis K-mins adalah sama iaitu penyelesaian 4
kluster. Selain itu, penyelesaian kluster untuk kaedah analisis korespondensi adalah
4 Kkluster dan untuk kaedah Mohe menunjukkan 3 penyelesaian kluster. Kaedah
perlaksanaan kluster, kaedah analisis korespondensi dan kaedah MOHE

menunjukkan keahlian yang berbeza dalam setiap kluster.
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CHAPTER 1

INTRODUCTION

1.1  Background of The Study

In our lives, education plays an important role. Since the day we were born,
everyone needs to be educated one way or another. There is a rapidly growing
demand for higher education in the world today. Although it is difficult to achieve a
higher education, the rewards that comes with it such as for self-improvement, job
assurance, character development and social standings are the things that many of us
seek to satisfy ourselves. Surely it is hard to go to school a bit longer, but learning
for personal knowledge would greatly improve us. We get to learn skills for problem
solving which would teach us how to figure things out by ourselves. A better
education will also gives us a lot more experience in things that we might like or
otherwise. Undeniably, knowledge is a very powerful thing that can change the lives

of others besides ours.

These days, it is becoming a necessity for parents to send their children to
study up to the university level. Getting a higher education is a good and welcoming
trend in a rapidly developing society. Yet there are two different points of views
over this higher education issue. While some people strongly believe that having a

degree has numerous benefits, there are those who opine differently.



Undoubtedly, having university qualifications is beneficial for the
advancement of a country; meaning that it enhances the quality of its citizen and in
turn making the country more competitive in various fields. Besides gaining a lot
more knowledge and skills from the universities courses, the students improve their
thinking skills which should booster their competitiveness in the society.
Furthermore, universities also offer all kinds of lessons to teach students how to
distinguish right from wrong and on how to deal with unforeseen circumstances that
just might poop up. Therefore, they would not be misled nor be misinformed and fall
into the trappings and temptations of a society. Again it can be argued that the

universities have their merits and numerous advantages for a country and its citizens.

A public university is a university that is predominantly funded by public
through a national or sub national government, as opposed to private universities.

The List of Public Universities in Malaysia is shown in Table 1.1 :

The Public universities (Government's Universities) produce graduates who
can acquire and apply their knowledge for the benefit of the Malaysian society. They
are run by the Malaysian Government guided by objectives which are in line with the
Ministry of Higher Education (MOHE) policies. The MOHE's main objective is to
produce a human capital that is dynamic, competitive, and foremost equipped with a
first class mentality to face the challenges of a changing world. The 20 public
universities of Malaysian Government are grouped into three categories namely the
research universities, Comprehensive universities and Focused universities. The
five research universities are Universiti Malaya (UM) (2006), Universiti Putra
Malaysia (UPM)(2006), Universiti Kebangsaan Malaysia (UKM)(2006), Universiti
Sains Malaysia (USM)(2008) and Universiti Teknologi Malaysia (UTM) (2010).

Since the year 2006, the Ministry of Higher Education (MOHE) had chosen 4
designated research universities and each of the universities was awarded RM100
million grant to do research work, development and commercialization activities.
Such action helped in gaining popularity for Malaysia as an aspiring education hub in

the world.



Table 1.1 : List of Public Universities in Malaysia.
(www.etawau.com/edu/IndexUniversityGovernment.htm)

Public universities in Malaysia

Date of Operation

Universiti Malaya (UM) 7-1-1962
Universiti Sains Malaysia (USM) 1969
Universiti Kebangsaan Malaysia (UKM) 18-5-1970
Universiti Putra Malaysia (UPM) 4-10-1971
Universiti Teknologi Malaysia (UTM) 1-4-1975
Universiti Teknologi MARA (UiTM) 26-8-1999
Universiti Islam Antarabangsa Malaysia (UIAM) 10-5-1983
Universiti Utara Malaysia (UUM) 16-2-1984
Universiti Malaysia Sarawak (UNIMAS) 24-12-1992
Universiti Malaysia Sabah (UMS) 24-11-1994
Universiti Pendidikan Sultan Idris (UPSI) 24-2-1997
Universiti Sains Islam Malaysia (USIM) 13-3-1998
Universiti Malaysia Terengganu (UMT) 15-7-1999
Universiti Tun Hussein Onn Malaysia (UTHM) 30-9-2000
Universiti Teknikal Malaysia Melaka (UTeM) 1-12-2000
Universiti Malaysia Pahang (UMP) 16-2-2002
Universiti Malaysia Perlis (UniMAP) 2-5-2002
Universiti Darul Iman Malaysia (UDM) 1-1-2006
Universiti Malaysia Kelantan (UMK) 14-6-2006
Universiti Pertahanan Nasional Malaysia (UPNM) 10-11-2006




1.2 Statement Of Problem

According to W.Y.Aw (2009), a university’s attractiveness can be determined
by many factors such as the internal and external factors. The internal factors refer
to the university characteristics like university’s facilities, teaching services,
academic staffs, and programs offered while external the factors are things related to
the socio-economic conditions and political stability. Another aspect on measuring
the university’s attractiveness normally and widely used by the international
institutions and scholars is the wuniversity’s research output performance.
Universities and faculties are ranked based on their research outputs or publications.
Various methods such as the THE — QS World University Rankings and Ranking
Web are amongst the many research assessments used by scholars both in the past

and present in ranking the faculties and universities.

The 20 public universities in Malaysia are classified into the three categories
namely the research universities, comprehensive universities and focused universities.
The classification is based on the internal and external factor defined by MOHE.
The cluster analysis is a method of classification of items whereas correspondence
analysis is a multivariate method of analysis specializing in contingency table.
Correspondence analysis method displays the important information into geometric
view and allows us to observe the similarities and dissimilarities among the items
according their positions. This study compare the classification of these universities
by clustering method, correspondence analysis method and the MOHE classification

method.

1.3 The Objectives of the Study

The main objectives of this research are:

(1) To classify public universities in Malaysia using two multivariate

techniques: Hierarchical Clustering and Correspondence Analysis.



(1))  To compare the result of categorization of public universities based on

hierarchical clustering and correspondence analysis.

(i)  To compare the MOHE categorization of universities with the results

obtained by hierarchical clustering and correspondence analysis.

14 Scope of the Study

This study will look into the concepts in the hierarchical cluster analysis
namely average linkage, K-means clustering and Correspondence Analysis while
understanding its application by using its methods in real problems. Besides that,
this study will discover how to classify the variables according to their characteristics.

The sample of this study is the 20 public universities in Malaysia.

1.5 Significance of the Study

Multivariate techniques provide an alternative approach to classify 20 public
universities in Malaysia whereas correspondence analysis displays a graphical
representation of the relationships between the 20 public universities and the criteria
of 20 public universities into geometric space. The findings of this study will help
the local and foreign students to identifying the similarity and differences of the

characteristics between these 20 public universities in Malaysia.

1.6 Limitation of the Research

This research only focused on four main criteria provided by MyMohe
system and Buku Perangkaan 2009 like the research grants, the number of
international and local academic staffs, the qualification of international and local

academic staff and the enrolment of international and local postgraduates .



1.7 Structure of Dissertation

This dissertation is organized into six chapters. The first chapter presents the

background, the statement of problem, the objectives and the scope of the research.

Chapter Two is the literature review. This chapter is focused on the
clustering method namely hierarchical clustering and non hierarchical clustering and
correspondence analysis due to their common characteristics of grouping or
clustering similar items or variables into an unknown number of groups or clusters

based on distance measures

Chapter three discussed the descriptions of data set which is used in this study.
Chapter Four is focused on clustering methods and correspondence analysis method.
Clustering methods are generally classified as hierarchical clustering and non-
hierarchical clustering. The two main categories of methods for hierarchical cluster
analysis are divisive methods and agglomerative methods. Correspondence analysis
is a descriptive technique to analyze simple two way and multi-way tables containing
some measure of correspondence between the rows and columns. Its goal is to

observe the similarities and dissimilarities items from a contingency table.

Chapter Five discusses the result obtained by average linkage and K-means
Clustering method and Correspondence Analysis method. The SPSS software is
used to obtain the result from clustering methods whereas the Matlab software is
used to obtain the result from Correspondence Analysis Method. The MyMohes

system and Buku Perangkaan 2009 data is used as the data source.

Finally, Chapter Six concludes the study. This chapter summarizes the study
and conclusions based on analysis and the results of the study. Suggestions for

further research are also recommended in this chapter.
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