CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

Performance measurement has, gendrally been defined as the regular collection

and reporting of information about the efficigf uality, and effectiveness of decision

units (Chansa-ngavej, 1997) urement is spread out in both

manufacturing and service.i 3 I easurement has been applied in
manufacturing industries 40 anchmatl ers that may be helpful in
uncovering ways for achi ( standards. In recent years,

service industries with poses have a critical role
especially in the education vide students with knowledge
and learning facilities. Inthe e supported from the governmental
budget (tax payment of pu ith gndugh res Due to the state of globalisation,

liberalisation, limited financi [giowing concern of the public for quality
education, the universities ha,ver-‘tﬁ*’fé’éﬁ 1 thei performance and marketing that

they serve. As a resultifhe customers w ill also get the beae “: a from this situation such as

more alternatives, redu d good service. Moreover,

education is importantjr achieving the life goal in the future and the nature of

university selecti ent including multiple
criteria, which hﬂﬂﬂm ﬁﬂﬁmm mmblems of university
selection decision_are interesti ﬁ( order to help
applicant ﬁ aﬁrﬁiﬁ Sﬂﬁ’jmﬂgj EJ in university

selection dec151on 1S proposed.

The performance measurement is one of the business tool groups that has been
studied for a long time. According to rating and ranking systems in several countries
such as USA, UK, Canada, Australia, and Hongkong, thére are many organisations that
establish universities ranking or rating. Moreover, the education performance

measurement received attention from several groups: public or government, employers,
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institutions, the potential students (Kotler and Fox, 1994). Sarrico et al. (1997) and

Sarrico and Dyson (2000) addressed that the different stakeholders bring out the different
objectives and criteria. Besides, Hayes et al. (1997) and Chansa-ngavej (1999) and
Chansa-ngavej et al. (2001) took issues on the ranking and rating system concerning who

is doing the assessment and what the purposes are.

es: stakeholders classification for measuring

This paper reviews the following iss
university performance, develop : S’

) //or the university selection decisions,
ent approaches which are the

ce, Analytic Hierarchy Process

weight assignment system, t

famous technique for quw

(AHP), and Analytic Netwo

sections.

will be discussed in the next

of this issue. Several sc ‘ ars (e.¢ RS: Ramussen 1985; Wallmark et

al, 1988) tried to give solld'measurements of Qutput from the category of research alone.

et RN P

also been studies {Callaham, 1985). ;[o evaluate the un1§1ers1ty as a whole, nggms

(1989) e q jgu;) @a indicates that
performancg measurements are ssary in assessing umversmes evertheless, how to

address the issue of who is doing the assessment, the perspectives of different
for what purpose to the universities measurements is not explicitly

discussed

Universities, as with any other organisations, serve a variety of stakeholders,
defined as individuals or groups of individuals who have a stake or interest in the

continued survival and high performance of the organisation. Kotler and Fox (1994)
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identified the customers of the universities including employers, students, public at large
or government, and academic staff Some researchers classified the different
stakeholders for the purpose of university performance measurement into three groups -
(1) the government, wider society, implemented by the funding councils; (2) the
potential students who are in the process of choosing a university; and (3) the
institutions, constituted by departments with their staff and students (Sarrico et al., 1997;
Sarrico and Dyson, 2000). Moreover, the different perspectives of stakeholders result

from the existence of different missions and objectives within the sector, and lead to

different purposes and criteria of pel .\ ~ surement. Performance measurement
is often used in a formative wa % 1on&ple measure their performance to
establish targets and to @the sel@other performers in order to
enhance their performance ative purpose of evaluation, when
used for the allocation of fuud§ dep erif, or inthe choice of a university by an
applicant. To serve the dif 3 : erformance, different criteria
will be required. Assfa; e (of | this', diversity" and considering student

accommodation, students

at a reasonable price. Inst /1 be' concerned about the level of

Income from university acco ' V ding councils will be concerned
&=

primarily with the overall cost effecﬁy,ar;ess iency of the institutions

Q

As mentioned abo e"' e takeholders result from the

existence of different mlss1ons and Ob_]eCtIVCS within the sector, and lead to different

purposes and cri aﬂ EJxﬁqeﬁﬁ different individuals
ill wi own values m

will wish to app selecting list of universities to apply to. This
mentioned ﬁ }Tm ?ﬂ t This study
focuses orﬂe ﬂ]ﬁ ﬂ ‘;[ j H:Isg 1al student and

the criteria influencing university selection is presented next.

2.3 Development of Criteria for University Selection Decision

- This section involves criteria for decision making in university selection decision.
The criteria are determined into two ways: 1) general criteria for university selection

decision; and 2) proper criteria influencing university selection decisions depending on
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the university program. However, derivation of suitable criteria should have a guidance
for set of criteria. Therefore, the desirable characteristics of criteria are firstly reviewed

and secondly, the previous and existing criteria influencing university selection decisions

are addressed.

2.3.1 Desirable Characteristics of Criteria for University Selection Decision.

Guideline of selecting the criteria for university selection decision is reviewed as

follows:

3 n alternative on one criterion can be
judged mdeende

4. eser the same thing

5. Minimum size=The . a'mas few numbers of criteria as

possible.

B) Principle Setﬂ u Erfj. Qn E] ﬂ %Jw EI ’] ﬂ ‘j |

Education Standards

TH ;chea @ﬁ@w (ﬁ%’}@%ﬁ'ﬁ}iﬂtﬁ Standards and

Quality Assgssment (ONESQA). A public organisation established from the proceeding
of the new National Education Act (1999) in order to evaluate the external quality of

higher educational level. The principle of ONESQA can be summarised as follows:

1. The criteria should identify the effectiveness of educational administration
according in line with the principle and objectives of Thailand’s National
Education Act (1999)
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2. The criteria should identify input/process/outcome of the educational

administration relating to the mission and principle of undergraduate
standard.

3. The number of criteria should not be large. Each criterion must be important,
clear and acceptable to each institute. v

4. The criteria should consider the type and diversity of institutes, which have
different emphases on teaching and research, regional and national scope,

vocational and comprehensi

5. The criteria should be'in line existing quality assurance process,
lity assessment of institute.

6. The criteria should-hetn st : inuous development of quality and

7. The criteria g efilfance educa standard for acceptance at

Conclusion

All desirable characte oned above are followed closely
except the one on absence of red 1s deemed restrictive. This is because
following this charact ion environment considered

\‘} criteria are specifically

ed In %s research.

e UEININTNYINT
B TR T (1Y

universities, giving quality awards, and strategic management. The performance quality

nter
allowed in the current dﬂsio

criteria employed in such activities could be viewed as basic guidelines for determining
performance indicators. Examples of criteria used in university rankings are (Hayes et

al., 2000, and Chansa-ngavej, 1997):



U.S. News and World Report (U.S.A.)

Criteria and weights (%):
Academic reputation (25%)
Student selectivity (15%)
Faculty resources (20%)

Retention rate (20%)

Financial resources (10%

Alumni donation(5%)

Y Y VY VY Y Y Y

Graduation rate

The Rise of American Rgse 1versit 8“ rahay d Diamond, 1997)
4! L
Criteria : ' [ .ﬂu.- .

> Federal R&D Fanding
fl‘;{ J "'J .

2T

Publications

Publicatio _;* n :
e T
Publication AY )
b |

Arts and Hu v

AUYANYNTNYNS

Research Assessna‘!:nt Exercise (RAE, U.K.)

cibiblonk SVl b £ NN Y

> Quahty of published work (30-45 %)

U

Y ¥ Y Y

ities Awards

» Evidence of esteem by external funders (20-35 %)
> Extent of postgraduate research activity (14-22 %)

> Evidence of vitality of the department and prospects for continuing

development (14-22 %)



University League Tables (U.K.)

Criteria :

> Entry requirements

> Student accommodation
Library expenditures

Student-staff ratio

First-class honours
Teaching assessmeff
International / |
Successful c/ i0
Permanent emp A

Unemployment

YV Vv VYV VY VYV VY VvV V V

Research and fu

Good University Guides (Aust

V.,
> Characteristi s | of

Criteria :

> Student_composition o

 cuck) Wl NUNTNEING
TR IUNNIINGAY

Access

> Entry toughness

Asiaweek’s Rankings (Asia)

Criteria and weights (%)

> Student selectivity (25%)



> Faculty resources (25%)
> Academic reputation (20%)

> Research (20%)

> Financial resources (10%)

1.1 Organisational e \ (85)

1.2 Public Responsi (40)
2. Strategic Planning

2.1 Strategy Deyelopiient. =~ ¢ (40)

2.2 Strategy -;..— (45)

i |
. Student and Stakeho l

(IS

>r Focus

Ko O]9 S B S @

3.2 Studef and Stakeholder ‘Satlsfactlon and Relationshi s (45)

o ntorioiffed s 3 T URIINYIA El
4.1 Measurement of Organisational Performance - (40)
4.2 Analysis of Organisational Performance (45)

n

Faculty and Staff Focus
5.1 Work Systems (35)
5.2 Faculty and Staff Education, Training and Development  (25)

5.3 Faculty and Staff Well-Being and Satisfaction . (25)

Point Values

125

85

85

85

85

21
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6. Educational and Support Process Management 85

6.1 Education Design and Delivery (55)

6.2 Education Support Processes (15)

6.3 Partnering Processes (15)
7. Organisational Performance Results 450

7.1 Student Performance Results (200)

7.2 Student and Stakeholde ocused J (70)

7.3 Budgetary and Financial Re (40)

7.4 Faculty and Staff Resulis | . ' (70)

7.5 Organisational®F (g€ ; S ‘ (70)

100

Not much researc ditectly he Gritetia for the university selection
to assist the potential stud : x,  /the. Appre oriate university, particularly at
the undergraduate level. Ch ngave; et 20 and National Opinion Research
Centre (1997) reported the most in influencing the university selection
decision. They will be-tised as a basis f or this research . Fhen, each criterion will be

- 2

categorised into main o'.fv'-'a. ( '1', ria can be shown in Table

¥ rl
2.1, ) |

AULINENINYINT
RIANIUNRINYAE
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Chansa-ngavej et al., 2001

National Opinion Research Centre, 1997

Value Added
e  Academic
e Intellectual

Admissions
¢ Requirements for Admission (in terms of academic
preparation and test scores)

e Mind ¢ Ease of Applying (application form, required essays,
interview, campus visit, distance, fees)
¢ Likelihood of being Admitted; Admission Selectivity
e Percent of those Admitted who actually Enroll (Yield Rate)
¢ Relative Standing among Fellow Students (if admitted,;
likely performance and graduation)
Curricular Financial Requirements
e Diversity o Tuition and Fees, net of Financial Aid
e  Flexibility e  Fi d Options, including Grants, Loans,
e Update . llege Work Study
Faculty Staff Xp
e Relationship with student Academi d Quality of the Faculty
e Teaching and Learning Accgss to inside and outside the Classroom
e Academic Position anl nt:Fa
Qualification ‘ requirements, difficulty, flexibility)
e Outcome and Product c§ o rge vs. small classes; lectures vs.
iscussions; independentgesearch)
Bl s of Work«Grades, Written Evaluations
7 fBegr Interest Offered
:"’"Ué-&‘ fiTedching Assistants
Rigorid \
¢, < @pporte for Study Abroad
. ,@a Requitements
S dar«Semester, Quarter, 414, etc.
Location Acadentic Res:
e Atmosphere and First " —Exper er Student
Impression -5 ;—‘Eéfnﬁ{x& Abraries, Laboratories and Computing
 Safety Ch Resources v
e Eascof Travel T2
Facility i et
e  Class Room, Lab. qu Qudwby Race/Ethnicity, Gender,
and Various Instrum Politics, Values Geographical Origin, and Socioeconomic
e Computer Quality and .n' Level
Internet Ne rsus non-traditional
e Library Qumu EJ ﬂ g Q§1 ﬂmge distribution of the
e Other Facilitigs tudent Body, p aﬁ-tlme Enrolment Optlons Evening

e Number of Computers

- Eda- Db

Courses

ﬁwmm

ﬂ(ﬁortunities for
1
Fraternities/Sororities, Partles

Recreational/Intramural and Sports Facilities and
Opportunities (as a participant. as a spectator)

e Intercollegiate Athletics

e  Expenditures per student on Non-Academic Programs

e Dormitory/Housing Options and related Academic/Social
Programs

e Food Service Quality and Options

e  Crime rate

Table 2.1 The interesting Criteria for University Selection in Undergraduate Level
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Chansa-ngavej et al., 2001 National Opinion Research Centre, 1997
Expense for study College Outcomes
e  Tuition and Fee * Retention and Graduation Rates
e Living Cost *  Prestige/StatuscSocial and Academic<of the

Institution and its Graduates

¢ Advantages in getting a job<Type, Selection and
Expected Income Level

e  Advantages in gaining Admission to
Graduate/Professional Programs
Intellectual, Social, and Psychological Development
Opportunities/Programs and Connections for

H ; derations
:‘\ s University; Undergraduate vs.

Y,

Commuter Nature
of the Campus Environment

for the Disabled
Career Services, and other

Table 2.1 (Con.) The in il » % in Undergraduate Level

g : o v .
2.4 Weight Asmr t %IEI ance

This sectioh! preglts the m‘et?l]?:?‘:gggﬂzrx@t in university
performan Wﬂ]e&ﬁ ﬂw ut% ’qlf}%m:ﬂ E] two systems

generally fomdetermining priority in ranking or rating university: 1) single value system,

and 2) multiple value system. The next section is presented in more details.

2.4.1 The Single Value System

The single value system is the method of assigning the weights in well-known
ranking agencies such as the U.S. News & World Report, Good University Guide
(GUG), Times Higher Education, Maclean’s magazine, and Asiaweek. The purposes of

the ranking agencies are mainly to give a balanced view of a university and provide
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information to help applicants make an informed choice. The data related to given
performance indicators and each university are usually given a score in the range of 1-
100 on each indicator. The scores are then added together to form an aggregate score,
which is then used to form the rankings. The disadvantage of the single-value system is
that it represents only one aggregate view on universities and does not allow for different
viewpoints and backgrounds of various individuals. As such it represents only the
viewpoints of the best applicant, for example, when in fact all applicants have different

backgrounds and requirements.

3y,
| mfferent attitudes. Different

n selecting the list of universities to

2.4.2 The Multiple Value

Various applicants
individuals will wish to a |
apply to, rather than simply to 1 , iversities from the first supplied by
ranking agencies approa /ifle . divers | / _ weights is Multiple Criteria

Decision Making (MCD

MCDM for a single deci o

A oy

.  n L Fa AN

process of selecting ac& ities of Tourses /of
courses of action so 1at=t=wiii-produce—optimal"Tesulf; under some criteria of

“optimisation”. “Optimall- implies “s¢ . arﬂtwo categories of MCDM-

Multiple Objective Decisionﬂ-,Making (MODMBnd Multiple Attribute Decision-Making
o

(MADM). MODl\ﬂsyﬂltﬂ | ﬂWﬁﬁﬂaﬂﬁiques of optimisation
or i nati

are used, usually use arge (in lm;f:) set of alternatives. For ex:;nple, the MODM
technique gonsj inear inear/, ematical yRr ing including
Data Enve@ﬁmg ﬁimm:lﬁgﬁﬁ:llgﬁlem of choice
and classical mathematical programming tools are seldom used. Nevertheless, selecting
an alternative from among a small explicit list of alternatives is used more often. In other
words, the technique of MADM consists of preferment or weight, Analytic Hierarchy
Process (AHP) including Analytic Network Process (ANP), Multi-Attribute Utility or
value theory, Electre «id Promethee. Moreover, if the values of the criteria are assumed

to be known with certainty, the MCDM problem is called deterministic, otherwise it is a

non-deterministic or stochastic. For the classification and techniques for MCDM
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problem including the major methods of transforming qualitative variables into

quantitative relationship, see Kengpol (2000).

During the 1980s, application of MCDM was shifted from MOCM to MADM
since the condition and nature of problems changed. In other words, solving well-
structured  problems under hypothetical and unrealistic assumptions was

replaced/substituted with capturing the DM actual decision behaviour (Atthirawong,
2002). '

The next section will prese asic and its limitations. Then

Limitation of AHP an | ' twork Process

Many decisions cnnot be hlerarchlcally structured because they involve the
interactions and ﬂSaaty 2001). From the
limitation of Al-lﬂ ﬁxy?elemfcﬂ:ﬂop the decision process that is closer to the
reality of ?ﬂj ﬁ ernatives to be
connectedﬁnmayﬁﬁ( l@ mﬁ(@m \Ej and feedback

within and between cluster/elements.
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brief description and a simple explanation of the limitations of ANP may be

found in Kengpol (2000).

Early applications of the Analytic Network Process are described in Saaty (2001).

Some fundamental ideas in support of the ANP are:

3)

4)

3)

The ANP is built o

The ANP goes be ependence and has the AHP as
a special case.

The ANP is coficeghied aBout a s¢ : elemerits (inner dependence) and among
different sets of€lentents '

The looser networl nables the representation of any
decision problem witho hat cones first and what comes next.
Not just elemier 0 g oups or clusters are often

r

necessary in th realw d. 1]

ﬂUEJ’JVIEJVli‘WEJ’]ﬂ‘i
ammnsmummmaa
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Kengpol (2000) suggested the steps for problem solving of ANP as follows:
» The control hierarchy is determined.
> The clusters, elements and their relationships are decided.

> Pairwise comparisons of every cluster and element relationship are

performed.

> Supermatrix s (’//&ling priorities of each result is
;.

determined/ —
> The weights

2 tive are synthesised.

strative example of ANP can be

N\

The explanation

found in the work of mber of published papers

concerning the applications ate reviewed as follows:

In the manufacturi sterr], A ’o to make a decision in
product replacement ( —4‘:

‘ ‘nj‘f business process (Meade
and Rogers, 1997), to corﬂct a 1ess T roce%(e-engineering (Ashayeri et
al., 1998), and to choose va.r!igls organisatior@ alternatives on major environmentally
conscious busineﬂruiﬁ (SJ!% ESjQV] @rWi&ijﬁs’}ﬂsﬁply chain, application

of ANP to evaluatefthe optimum logistigs system is presented in the gper of Meade and

o
Sarkis ( 19?) ﬂoﬂ‘@gﬁﬂ? mlﬁ leﬁg}rﬁ] a %’er of Agarwal
and Shanka q( 002). Moreover, some researchers use or project selection, which

can be viewed from the paper of Meade and Sarkis (1999) and Lee and Kim (2000).
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Furthermore, applications of ANP are broadly used in the field of energy
planning such as the Analytic Network Process in Energy Policy Making (Hamalainen
and Seppalainen 1986). In another field, sport, ANP was incorporated with Quality
Function Deployment (QFD) for prioritising and designing rule changes for the game of
soccer (Partovi, 2001). Moreover, ANP was also used to design the program structure in

terms of total length of the program and the length of time units (Fox et al., 1996).
2.5 Conclusion

This chapter reviewed t ture on the different aspects of
evaluating university perfor | ! c@about stakeholders classification

criteria for the university

selection decisions, weight™ ass shf ént stem ¢, performance measurement
approaches, namely the wﬁ | . ing the value of performance
Analytic Hierarchy Proces ork Process (ANP). Different
criteria will be required for ing performance. The criteria
for university selection d eneral criteria for university
selection decisions and specific ns on university programs

and indicators used by-#he C r lational “Edueation Standards and Quality
Assessment (ONESQA)4

selection decision. Keen C

the criteria for university

wand Raiffa suggested the desirable characteristics for a set of

criteria, namely co pleteﬁ at] ﬁﬁé 3}1 ﬁ isence of redundancy,
and minimum Sllgﬁl Otl%m“!ﬁjl Wﬁ tandards and Quality
Assessment standa?ﬁs and indicators are used to evaluate the external quality of higher

i) S HO BTV BV B B A

well as mpug/process/outcome of educational administration. In addition, the criteria may

be used to enhance the ed: wcational standard for acce
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The criteria used in the rating and ranking of universities, and a quality awards,
are listed and used as a conceptual framework for performance measurement in

university selection in this research.

Two systems for determining priority in ranking or rating university performance
measurement: the single value system and multiple value system are mentioned. The
former gives a balanced view of a university and provide information to help applicants

make an informed choice. In the valu tem, the scores of individual performance

indicators are added together to form : core, which is then used to form the
rankings : ' ‘Z’
' =
AHP Analytic Hie , 559 (AHP). iS ene. of the most popular multi-

10, problem and then aggregates
the solutions of all sub-pr i ision making is facilitated by
organising perceptions, amework that exhibits the
forces that influence a limitations since making a
decision cannot always be fie @y T tured because there are interactions and
dependencies in higher/lower nts adty 2001). Consequently, the decision

making process should be deveWﬂs more

ilar to that of the human decision
S et 'v( o

making process by capt

ANP is developed by ‘ednnect ng

; simple form. Therefore,
in a network system that
allows various dependenc iés since the preference on the alm'natlves themselves may also
influences the importance of etiteria and via v

AugaNENINeINS

The Analyt% Network Processs(ANP) is used, to derive composite priority ratio
s QAR PG T B0 Y P v e
of elementsithat interact with respect to the three control criteria. The supermatrix of
ANP elements are matrices of column priorities themselves so when the ANP captures

the outcome of dependence and feedback within and between clusters of elements.

The ANP consists of two parts: (1) a control hierarchy or network of criteria and
sub-criteria usually consisting of benefits, costs, and risks as the three main control, and

(2) a network of influences among the elements and clusters. The limitations of ANP are
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a control hierarchy or control system of benefits, costs, opportunities, and risks each

represented in the controlling system.

ANP is applied in the field of energy planning and sport, incorporated with
Quality Function Deployment (QFD) for prioritising and designing rule changes for the
game of soccer, and used to design the program structure in terms of total length of the

program and the length of time units.

The problems of university i/ f' ision are interesting to study a
conceptual model in order to Help applicant wan informed choice, therefore, a

conceptual model in university.setectior --., 100

s_proposed. However, there are
various agents used the single™ aiifo5yste ' ‘weigh the priority of ranking university
performance which may hayé i ., e \Q\r ing in terms of prestige (only one of
the many perspectives o \ he evaluation of university

performance wants criterfa r method is suitable.

ﬂ‘i-lEJ’WlEJVI?WEJ']ﬂi
ama\mmumawmaa
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