CHAPTER 1

INTRODUCTION

1.1 General Background

Decision-making is being made all the time, both formally and informally.

Sometimes, the decision-making is ri ng depending on the complication of the

problem and data used in the pr ization trade and rapid technological

advances, especially informati

ive competition has caused an
E—

increase of suppliers or n ies generally launch products
or services to the marke tions, high quality, low cost

and good service durin ore, the companies have

complex structure an%eny it inoluding < multi iteria which have both

intangible and tangibl® Ciiieiia-sueh-as-seioctns—ack k# business like making a

decision in business in aﬁ than the one in daily life

activities such as selecting the place for dinner. In addition, if you make a wrong
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decision to inves ﬁn‘;ham (?1 Wﬁ.\ ﬂ all the money, but if
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you make a wron oose which movies to see, you may only feel unhappy.
Service industri € growing, i i‘ i T i Iﬂ’ tiand interesting
service uﬁsﬁlgsﬁ)ﬁﬁmﬂﬁﬁ, cm-fgj,js anEfﬂairline/travel
agents. As we know the education is very important for our future and country, decision-

making in selecting the universities is critical, not iess important than business decision-

making.

‘1.2 Statement of the Problem

Decision-making to choose a university is one of the complex real-life problems.

In addition, the outcome of the decision-making will affect the decision-makers, family,



social and all parts of country; for example, if a student has to make a decision in
selecting the university for the specific educational program according to his/her friends’
or parents’ suggestion, the outcome of his/her decision-making may not be satisfied with
the outcomes in the future. As a result, the student may lose time, opportunities, cost and

mental health, thus creating problems to the whole society.

The risk for decision-making depends on the decision-making procedure. If the

procedure of decision-making is good; easonable, decision-making risk is low.

om method or heuristic (trial and
error) method is employed lly, the important and complex
real world problems a3 o f _information, more decision

components/criteria, and ige : [\ sta ders.or alternatives are similar to

To improve cuiten i 4 iteriz uencing university selection
problem can be identified#a: 1gible al id i angible Criteria. At the same time, the
' e various objectives of own
preferences which rely not only onfacac emicr tion but also on other criteria such as

the admission system and outcomes.” FinafiGialirequirement, faculty and academic

program for the potential udents and any stakeholders to S
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a framework to evaluate the university performance in any courses, they can be assisted

s need to have
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1.3 Education Performance Measurement and Shortcoming

of Evaluation

A study of the critical literature on university selection or performance

measurement problem in the potential student reveals shortcomings of the present



approach. In some previous studies, most of researchers in the past did not specify

implicitly the issue of who is doing the assessment and what purpose of measuring
university is. Only a small number of researchers have referred to three different classes
of steak-holders/customers for the purpose of evaluating universities or higher education
institutions: 1) the applicant 2) the institutions and 3) the state or government (Hayes, et
al. 2000; Chansa-ngavej, 1999; Chansa-ngavej et al., 2001; Sarrico et al., 1997). In
addition, some researchers have also addressed to different perspectives of stakeholders

resulted from the existence of differe t s ons and objectives within the sector, and

lead to different purposes and cry ce measurement (Sarrico and Dyson,

2000). As mentioned abov erslty s important and classified as a
complex-real life problem i utes to the university selection

problem that have addre brphi cCision-making problem. They are

multiple objectives and riteria and value tradeoffs
Although the features caus i)lems may differ, the bottom
line is that many of today's lowing characteristics: (1) high
stakes (2) complicated s (4) need to justify decisions
(Keeney, 1982). Howeve me important points of the
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In addition, mo - ' 5"0f information all the world

that attempt to give reco endatlons for choosing a university for potential students; for

instance, the U. 1§‘ﬂ) ‘ ws & World Report’s
editors, 2001), mﬁﬁﬁgﬂ rali aoﬁalﬁrsities Guide’s editor ,

2002), Times Higher Education infUK (The Tifhes H er Education Supplement,
2002), Mﬂ F AN AALEIRIN ) B Blivecein
(As1aweek’s editors, 2000). These approaches produce a ranking of universities using a
single value system which some sense may rank the universities in terms of prestige, but
is only one of the many perspectives on universities (Sarrico et al., 1997), for example, a
university having a mission with a strong commitment to lifelong learning might
consider resegrch rating, entry qualifications and student accommodation as relatively

unimportant measures of performance compared to value added, thus viewing the

rankings based on equal values as largely irrelevant. As stated earlier, different



individuals will wish to apply their own values in selecting a list of universities to apply

to, rather than simply accept the ranking list from the single value system approaches.

Some research studies have coped with allowing a diversity of weights by
applying Data Envelopment Analysis (DEA) approach (Boussofiane et al., 1991) in
measuring university performance (Beasley, 1990; Kao, 1994; Breu, 1994; Sinuany-
Stern et al., 1994; Doyle et al., 1996; Colbert et al., 2000; Sarrico and Dyson, 2000). The
critical paper has motivated studying the university selection decision such as Sarrico’s

he university performance, the potential

paper. Sarrico et al. (1997) has meas

students’ perspective, using Da

outcome with Times Good U'am(}u‘lfe. ' nd that the result from the Times
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ndle qualitative data directly
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Another approach refers jgsﬂl_}a,t chy Process (AHP) to deal not only
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with the weights diversityproblem but also i

order to arrive for a réecdmmended de

handles both business @cis;&ns,

complexity problems invalyed multiple objestive decision-making including tangible

and intangible cﬂrur%)}egemhg %@rw@lmﬂ § in form of a hierarchy

and a decision-ntaker judges the rglative impoﬁmce of each qgiteria in pairwise
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1999). Fof educational cases, AHP is applied in various ways; for instance, AHP is

1991). Generally, the AHP

and omesti{—f_‘hecisions and is suited with

modified for selecting undergraduate and postgraduate student projects to formalise the
process of selection of 'hard' and 'soft' system components (Drake, 1998), for evaluating
curriculum designs alternative (Frair et al.,, 1996; Fox et al., 1996). In addition, Saaty
(2001) has illustrated a practical example of how hierarchy can be applied to choose a
school and addressed how strongly a school is rated by students and parents in relation to
the others. In addition, AHP is applied to forward planning to describe the future of
higher education in United States from 1985 to 2000. Another example, Dalal and



Thammaneewong (1989) have proposed a systematic and less subjective method, AHP,

for ranking business schools in the real world.

However, according to Saaty’s point of view concerning decision-making
problems cannot always be hierarchically structured because there are possible
relationships or interactions and dependencies between the higher level elements and
lower level elements. An Analytic Hierarchy Process (AHP) is applied in their analysis

both tangible and intangible benefits with the other economic evaluations. However, a

AHP models are structure ecomposes a complex into an
organised problem. In faef] thes®rghis ar al) problem is not truly represented
by the relationship of thesf ot e \ ex em involves the interactions

Therefore, what isMeafled is’to~ deve ' holistic model that can directly
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simple form. The Analytlc Net g _5@%
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generate a better in-depth analysis andéto deliver a more accurate regult than AHP. This

occurs paacilatly i) ol droklon |suth ds I Evhiukdph B the university

performancg for the potential students which involves an enormous relationship and

dependencies amongst elements being considered.



1.4 Research Objectives

The overall objective of this study is to provide practitioners and decision-makers
with a decision support framework to assess university performance from potential

students’ perspective to select the most appropriate university for their future.

This study proposes a framework for selecting university, of which the public
universities offering engineering courses in the north-eastern region of Thailand are an

example. For the purpose of this study

3 “university” from now on will be used
to mean university offering enging p

The foundation of thi new improved decision-making

as follows:

tool called the Analytic Network Process (4 ) 1c objectives of this study are
5424 \

1. To study and investigate influencing university selection

decisions, stake-holdeys/agt S P90 ; ersity selection practice.

R I . .
2. To identify the commoniCritesiaan a:“ t1 sed by decision-makers in
{l 3

measuring university perfo mar dents' perspective.

3. Todevelop a

iqueés for more effective
Y]

university selec

-

It is hoped that botlt the framework apd the findings will benefit counsellors in

o s P VAT WS P, i s

wishing to choose‘“ university, in hel;%mg the potentlal students in selectmg a university

o e Q) BT TV oY ET o

decision-mékers in analysing and choosing the most appropriate university for their

study.

1.5 Research Scope and Limitation

The research is carried out using real examples. The models are developed by

taking into consideration of the following assumptions: -



1. Conceptual framework in the selection of universities for potential students is
issued, and the choices of the Analytic Network Process (ANP) is simply the
preferred tools to examine these issues.

2. The choice of universities in Thailand provides as a case study. Particularly, the
engineering discipline for public universities in the north-eastern region of
Thailand such as Ubon Ratchathani University (UBU), Mahasarakarm University
(MSU), Khon Kaen University (KKU) and Suranaree University of Technology

)

(SUT) are taken consideration as amples.

3. The subject of study is ts who enter the National Entrance

System (Indirect Admi ) - , ce System (Direct Admission).
4. The decision is ta it peci i izon (e.g. one year decision
period) '

5. All relationships I an \ i ation are assumed to be

deterministic in nat atheted in a ear 2002.

It is hoped that both the framework dings will benefit counsellors in
both high schools and universities,"the potes tudents, and their parents wishing to
choose a university, i mhe ping appli antd i el ugiversity in order to achieve
their future life goals.\ tHe framework can oui O] s and decision-makers in

analysing and choosing t ity foﬂheir study. The merit of the

framework lies in its ability Lo quantify the yniversity performance, and the potential

students can choﬂ % EjSpr;E}MS W&L’Fﬁ}lﬂsﬁsed directly upon the

complex relationships between dec151o‘p constraints, w1thout decom&c;smg the problem
into a hleﬂwr‘oa Qﬂ&mm%ﬁ‘!} wgt&%a Ex]; study are the
following:
L ‘Better understanding of criteria and criteria for university selection in engineering
disciplines.
2. Contribution to decision-making by using the idea of ANP in building a model

for university selection in engineering disciplines.

|98}

Development of a decision support tool for applicants for university selection in

engineering disciplines.



1.7 Research Design

An overview process of the proposed model is illustrated as Figure 1.1

Study traditional university selection decision process and the way of
accepting new students of public university (Quota and National Entrance)

v

Determine comprehensive list of criteria influencing university
selection decisions from relevant source such as Academic Documents,
Annual Reports, Publications, Internet, and Literature Review

consider in selecting

Select the _gXpest” Joro \\‘ g with engineering
professio aculiy, T g students, engineering
academic stafif) and/ counselle in high schools and
university @ brainsgo Spe 16 \propés; criteria and
determing ] omponents
and elemen Oy using Delphi
Method.

onsider selected

h 4 .
Obtain the intensity

of relationships and 1
interdependencies
between criteria
from Delphi method

Use other models
such as AHP, Ratio
analysis etc.

Apply the ANP approach with

university selection decision nroblem

v

Sensitivity Analysis

v .

Model Evaluation

Figure 1.1 An Overview Process of the Study



The steps of the proposed model in this study are as follows:
1. Study traditional university selection decision process and the way of
accepting new students of public university (Quota and National Entrance)
2. Investigate and determine a comprehensive list of criteria influencing
university selection decisions from relevant source such as documentation,
annual reports, publications, Internet and literature review.

3. From the data above, define the criteria which the potential students might

consider in selecting universi rearrange them to each cluster.

4. Select an expert /gineering to brainstorm by using

Delphi method.

6. Obtain primarj interdependencies between clusters/

itise the importance of them using

decision-makers.

Employ senSifivity-anatysis-to-test-uncertair Xisting in university selection
decision envif | ir;Eact of different assumptions

on the model.
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(1997). These criteria and sub-criteria are used in the model formulation.

In step 4 above, the focus group is set up in order to establish the comprehensive
membership and relationship of cluster/element, investigate whether these
cluster/element membership and relationship are strong and of relevance in practice, and
establish the linkages between subsets of criteria/elements and characteristics of
university selection decisions. The survey method with questionnaire is sent to elicit

experts’ opinions for ensuring cluster/element membership and relationship from real
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world situations. The experts consist of faculty staff in engineering field, counsellor in
high schools and university and academic staff including the current students who are
studying in the third and the forth years, faculty of engineering. The survey evidence
helps to enumerate the cluster/Element membership and relationship that will form the
basis to identify the specific cluster/element membership and relationship to formulate a

model for the university performance measurement.

The purpose of the model evaluation in step 9 is to confirm whether the model

rsity selection decisions of potential

developed is appropriate for the . /

students. Figure 1.2 illustrates gevaluation.
T —

The model evaluation efthisFesear n be divided into 2 main stages
according to the type of eva
1. Model Satisfactiof ofifs _vw ups' (UserFriendly): measuring the

satisfaction lewe
2. Model Effectivene

\'.‘!‘

e Figure 1.3).
S .L‘s the universities offering the

engineering discipling'

Applicants
Detail

University
Profile

. AR
How 1s the developed model
represented in the decision-making
process for the university selection?

< Model Evaluation

Figure 1.2 Overview of Model Evaluation
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Stage 1: Model Satisfaction

This stage is defined as how effectively the model represents the process of
university selection decision. In other word, how much the potential students are
satisfied primarily with the developed model. The target groups consist of the potential

Students using the ANP model both the Quota and Entrance.

Potential Student No.1

The proposed odel to
>
Potential Student No. n T ‘

e

Stage 2: Model Effectivenes

This step is to measure'the/dantess rate e p -posed model for the potential

students in selecting the engineexifg ¢4 The target groups are the

Ve VETESTICS R articipatc mOdel
S \

0
TRHRTIAR]

in su&table universi‘tz

SRR T B 1 ¢

Student No. n

3

i Questionnaire Technique: )
(End- Open and Close Questions) J

Figure 1.4 Model Effectiveness on Success Rate
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1.8 Thesis Structure

The research is presented in 5 chapters. Figure 1.5 illustrates the structure of the
thesis. This chapter has given an overall outline of the thesis, as well as highlighting the
research objectives and research design employed in this study. The remainder of the

thesis is organised as follows:

Chapter 2 provides an overview of the relevant literature on university selection

decisions. Firstly, the chapter begins introduction on definition and application

of performance measurement, then @ revie cgholders’ classification for measuring

university performance is preseited influencing university selection

decision are presented in sienistics of criteria for university

selection decision; and ia. “Fhen, the method of weight
assignment for universit : ¥ nieasurer it is presented especially, the single
value system and the m popular and interesting methods,
multiple value system, such ¢ ._. : ol ted. The conclusion is put on

the last section.

i ‘F““
Chapter 3 presents the method-6f
. % J!-;.'—_Lf E g "
population and sampling, researchtool, data® on methods and data analysis

is research including determination

methods. Moreover, this ch: —--?G----m~—'---=---'ﬂ-----—$§ 5 la influencing university

selection decision and t m’ elmes of components and their
elements. After that, the ANP model structure is presented both admission systems. The

last section descriFJ: ﬁﬁﬁ Waﬁ’wﬂ /] ﬂ 45
WY ) Mol biL i (110 e

the Quota and Entrance admission system. In addition, sensitivity analysis of individual
for the quota and cntrance applicants is peiforimed, and criieria and sub-criteria
influencing for the university selection decisions are also presented both individual and

group of the admission system. Lastly, the type of model evaluation is applied to the

quota and entrance admission system in form of model satisfaction and effectiveness.
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Finally, chapter 5 concludes and discusses the result of research. The suggestions

for further research are discussed in the last.

All supporting materials are provided in Appendices A to G

Chapter 1:
Introduction
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Figure 1.5: The Structure of the Thesis
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