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ABSTRACT

This paper aims to discover the dynamics attracting foreign students to pursue higher education in Taiwan with a
novel approach. Many previous studies used pull-push terminology to explain student mobility as well as factors in the
host countries pulling the students to choose particular destinations and/or push factors in home countries. What attracts
students from developing or developed countries to choose a developing country for higher education study remains
unexplored. This research selected 130 international students from parts of Taiwan with the Stratified Random
Sampling Method. Fuzzy Importance-Performance Analysis (FIPA) revealed the degree of importance and satisfaction
of the international students with the chosen education environment. The findings could help attract international

students to study at universities in Taiwan.

Keywords: International Students, Satisfaction, Fuzzy Importance-Performance Analysis

INTRODUCTION

Education is essential in terms of personal
knowledge, career attainment, and higher status in
organizations and societies. Due to global competition,
education nowadays does not stop at finishing high
school or college; an increasing number of students are
undertaking graduate studies (Marginson, 2006).
Furthermore, education has become a global industry
where more people are choosing an international
education to increase their competitiveness. Hence,
internationalization in higher education has long been a
topic of interest for many researchers

In addition, international education has widened the
scope in cross-border education with increasing student
mobility, academic mobility, program mobility and
institutional mobility (Naidoo, 2006). Given the wide
variety of universities and countries from which students
can choose, universities face challenges caused by an
increase in the mobility of students worldwide.

As the need of international education is increasing
day by day, the phenomenon presents opportunities and
challenges to higher educational institutions around the
world. Universities should view these challenges as
threats as well as opportunities. Rhoads (2005)
emphasized that globalization was the major driving
force that push universities to change. The key objective
of universities is not only to attract but also to retain
students through superior educational services delivery
and to maintain student satisfaction and loyalty.

Superior customer value delivered to international
students has become important in creating continuous
advantage in a highly competitive international education
market. One of the major goals that universities strive for
is student satisfaction, which is illustrated by a satisfied

student population with positive outcomes such as
positive word of mouth (WOM) communication, student
retention and loyalty (Arambewela & Hall, 2009).
Besides, universities are also expected to overcome
challenges like cultural diversity, differences in learning
styles, changing demands of students who are provided
with greater choice of study destinations, educational
programs and study environments. Therefore, service
quality is an important performance measure of excellent
education, as well as a major strategic variable for
universities in providing quality service to increase their
market share in the international education market.

The aim of this study is to discover the dynamics
attracting foreign students to pursue higher education in
Taiwan with a novel approach, the Fuzzy
Importance-Performance Analysis (FIPA). The method
has often been used in various industries such as tourism
and hospitality (Go & Zhang, 1997), education (Alberty
& Mihalik, 1989), and health care (Dolinsky, 1991) to
measure customer satisfaction. Here it was used here to
identify international student satisfaction. This study will
contribute to understanding factors which attracts
students from developing or developed countries to
choose a developing country for higher education study.

LITERATURE REVIEW
Higher education as a global industry

The international higher education market, which is
concerned with market share, productivity, return on
investment and the quality of services offered to foreign
customers, has become attractive to universities (de Jager
& Gbadamosi, 2010; Hou, 2010). Menna (2012)
suggested that recruiting international students not only
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helps universities in decreasing the financial reliance
from the government subsidies but also effectively
induces different cultures on campus, thereby, helping
domestic students to blend into the international job
markets. Through the mechanism of demand and supply,
administrative efficiency and service quality are
improved and can accurately reflect the demands of
international students. Thereby, internationalization (i.e.
recruiting foreign students) has become the compulsory
choice of educational development for many universities.

University education falls into the domain of
services, where service performances are considered
situation-specific (Schoefer & Ennew, 2005) and services
cannot be treated as identical if they are performed in
different settings and by different individuals (Hou, 2010;
Lovelock, Patterson, & Walker, 2003). Given the student
diversity, differences in learning styles, previous life
experiences and the variation in service facilities offered
by universities, the perceptions of the overall service
performance will be different, thus challenging
universities to maintain a uniform standard of service
performance (Dawson & Conti-Bekkers, 2002; de Jager
& Gbadamosi, 2010; Hou). According to de Jager and
Gbadamosi, student perceptions of the service
performance can be either positive or negative judged by
their expectations of the delivery of such service
performance. Positive WOM (word of mouth) promotion,
student retention and loyalty are achieved if a positive
attitude is formed, but the opposite can occur if a
negative attitude is formed (Hou, 2010; Kau & Loh,
2006). In order for students from developing or
developed countries to form a positive attitude,
prospective universities in developing countries need to
recognize the fact that students who had prior experience
in a university service environment are to evaluate
service performance delivered by a newly chosen
educational institution.

Student mobility in relation to pull-push factors

A significant body of literature has focused on the
dynamics behind student mobility in the international
education environment. In general, these studies used
pull-push terminology to explain student mobility (Hou,
2010; Li & Bray, 2007), which suggested that there were
factors in the host countries pulling the students to
choose particular destinations and/or push factors in
home countries pushing the students to choose a
particular host country. Take Taiwan for example. Like
many students of developing countries who choose to
undertake higher education in countries like the United
States, the United Kingdom, Canada, Australia,

Table 1

Singapore, etc., students in Taiwan are pulled to the
western countries to enhance their English ability as well
as to increase their competitive advantages in the job
market. On the other hand, there are many international
students who seek higher education in Taiwan.
Recognized graduation diplomas, scholarships, work
permits, and the ability to find jobs in the country of
education are the pulling factors which attract students to
pursue further education in Taiwan (Tsai, 2008).

Pull-push factors causing student mobility also
include increased availability of higher educational
opportunities in source countries and reductions or
constraints in local capacity (Arambewela & Hall, 2009).
That is, the need for international education may arise
from doubts whether the home country is able to provide
the increased physical capacity required and train
academics within a short period because the available
educational resources may not be able to meet such
demands.

The choice of a study destination is normally a
two-stage process, whereby the student either chooses a
country first and then an educational institution or
chooses both the country and the educational institution
separately and independently. Socio-economic and
environmental factors/variables such as safety, lifestyle,
cost of living, transportation, racial discrimination, visas
and immigration potential, friends and family, climate
and culture (Arambewela, 2003; Menna, 2012; Veloutsou,
Paton, & Lewis, 2005) are the “pull factors” associated
with the choice of a country as a study destination, and
individual level factors/variables such as study programs
and courses, fees, facilities and support services,
intellectual climate, teaching quality, teaching staff and
methods, recognition of courses, image and prestige of
the university (Arambewela; Hou, 2010; Menna; Smith,
Morey, & Teece, 2002; Veloutsou et al., 2005) are the
“pull factors” associated with the choice of a university
as a study destination.

Through literature review, seven constructs were
extracted in this study: A) education (Enders, 2004;
Teichler, 2003; Schmied & Shiba, 2007), B) social
orientation (Arambewela & Hall, 2008; Kondakci & Van
den Broeck, 2009), C) technology (Kondakci & Van den
Broeck), D) economic considerations (Kondakci, Van
den Broeck, & Yildirim, 2008), E) accommodation
(Kondakci, Van den Broeck, & Yildirim), F) safety
(Kondakci, Van den Broeck, & Yildirim), and G) image
and prestige (Massey, Arango, Hugo, Kouaouci,
Pellegrino, & Taylor, 1993; Kondakci & Van den
Broeck). The seven constructs were further broken down
in into 19 attributes (Table 1).

Strategic factors that international students use in selecting a Taiwan college

Dimensions

Items

A1 Valuable feedbacks from lecturers

A) Education

A2 Good access to lecturers

A3 High standards of teaching by qualified lecturers

(Continuous)
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B1 Counseling services

B2 Customs and traditions in host country

B) Social orientation

B3 Close working relationships with all students

B4 International student orientation programs

C1 Part-time job opportunities

C) Economic considerations C2

Cost of living

C3  Opportunities for migration

D1 Low crime rate

D) Safety . o ..

D2  Friendly, law-abiding citizens

El Image and prestige internationally
E) Image and prestige E2 Image and prestige in Taiwan

E3 Image and prestige in home country

F1 Access to computing and IT facilities

F) Technology

F2 Availability of modern teaching facilities

G1 Reasonable housing cost
G2 Good standards of housing

G) Accommodation

METHODOLOGY AND
DESIGN

RESEARCH

This research used the Stratified Random Sampling
Method and selected 130 international students from
northern, southern and central Taiwan as a sample. Fuzzy
Importance-Performance Analysis (FIPA) revealed the
degree of importance and satisfaction of the international
students with the chosen education environment.

Fuzzy Importance-Performance Analysis (FIPA)

The Importance-performance analysis (IPA) method
is used in this study to measure international student
satisfaction. First introduced by Martilla and James
(1977) in the late 1970s, it is a simple and useful method
to evaluate perceived importance and performance level.
O’Sullivan (1991) emphasized that this method has
simple characteristics and is convenient to use. It is an
effective tool used in service industries mostly. Its
effectiveness and simplicity makes it popular and
important for researchers and industries to identify
perceived importance and performance level. It is widely
used in the various SWOT analyses of the manufacturing
industries, service industries, tourism, and retail
businesses (Chapman, 1993; Kozak, & Nield, 1998; Chu,
& Choi, 2000). Martin (1995) used IPA to examine the
perceptions of customer expectation by service providers
in the hotel industry. Duke and Persia (1996) used the
IPA method to examine the performance of national
escorted tours. Zhang and Chow (2004) used IPA to
assess the performance of tour guides in Hong Kong as
perceived by Mainland Chinese outbound visitors. Jang,
Ha, and Silkes (2009) used IPA to identify the relative
positions of Asian foods in the minds of American
customers.

Although IPA is a valuable and efficient method,
there are still some limitations. The IPA method treats a
sample as a homogenous group, which may decrease in
the accuracy of the results when customers differ in

terms of the importance ratings they allocate to the
product or service attributes (Vaske, Beaman, Stanley, &
Grenier, 1996). The limitation of IPA was noted by
scholars. For example, Guandagnolo (1985) suggested
the use of demographic and situational characteristics
when applying the IPA method, and Hendricks,
Schneider, and Budruk (2004) suggested the use of
benefit segmentation to examine the motives and benefits
sought by participants in outdoor recreation.

While IPA identifies which product or service
attributes a firm should focus on to enhance customer
satisfaction (Matzler, Fuchs, & Schubert, 2004), the
objectives of FIPA are to systemize complex problems
and differentiate the differences in importance and actual
performance of the various attributes, clearly defining
their degree of importance and customer satisfaction,
thereby helping strategists to choose the best solving
cases by scheduling the priorities of the resources (Wang,
Tai, Chen, & Yang, 2010). Generally, surveys examining
customer perceptions of satisfaction or service quality
have used questionnaires in which respondents indicate
their feelings with reference to selected linguistic terms.
Human judgments of events may vary significantly,
however, according to the subjective perceptions or
personality of individuals, even when the same linguistic
term is used (Chiou, Tzeng, & Cheng 2005). Thus, when
using fuzzy numbers to represent specific linguistic
terms, researchers can consider the differences among
survey respondents. FIPA has been applied as an
effective means of evaluating a firm’s competitive
position in the market, identifying improvement
opportunities, and guiding strategic planning efforts
(Hawes & Rao, 1985; Myers, 1999). Therefore, this
study adopts the fuzzy importance-performance analysis
(FIPA) method to examine the satisfaction level of
international students currently studying in the
universities in Taiwan.

Procedure
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This research gathered 130 international students of
colleges in northern, central and southern Taiwan and

used them as the survey targets. These students’ personal
data were provided in Table 2.

Table 2
Summary of the interviewed students
Variable Category Frequency Percentage

Male 78 60%

Gender Female 52 40%
18- 25 years old 108 83.1%

Age 26-30 years old 17 13.1%
31 years old and above 5 3.8%
Northern Taiwan 4 44.5%

Region Central Taiwan 2 22.2%
Southern Taiwan 3 33.3%

School type Public 5 50.0%
Private 5 50.0%
College of Medicine 44 33.8%
College of Management 31 23.8%

Department College of Engineering 38 29.2%
College of Business 13 10.0%
Others 4 3.2%

The seven dimensions in Table 1 were developed
into a 19-item questionnaire and then were put to a
pretest for validity and reliability. The Cronbach a values
of the pretest were between 0.74~0.86, and the overall
scale was 0.93 (> 0.7 recommended by Nunally and
Bernstein (1994)). The results of the pretest thus show
that the questionnaire was reliable. Our research
continued factor extraction via Principle Component
Analysis; furthermore we also adopted Varimas to carry
out orthogonal rotation for extracting critical factors. The
eigenvalues  were  between  1.469~4.365 (>1
recommended by Cooper and Emory (1995)), and the
explained variances were between 45.96% and 60.38%,
which confirmed the reliability and validity of our
questionnaire.

The research design of our study includes the
following steps:
(1) Identify 7 constructs, out of which 19 attributes are

further defined. (Tablel).
(2) List 19 attributes of the service items and develop

them into questionnaire questions.
(3) Allow international students to appraise the degrees

of “importance” and “performance” to these
Table 3

attributes. The degree of importance indicates the
importance the participants give to the activities of
the attributes (expectations) whereas the degree of
performance indicates the performance of the

attributes given by the providers (practical
experience).

(4) Apply FIPA to the data and a diagram was generated
(Figure 1).

(5) The degree of importance is placed on the vertical
axis and the degree of performance is placed on the
horizontal axis. The values of the various attributes
of the degrees of importance and performance are
viewed as the coordinates and are shown in
two-dimensional spaces.

(6) The total average of the coordinates of the various
attributes is used as the separation point and the
spaces are divided into four quadrants.

(7) Conduct random post-questionnaire interviews with
international students to probe into possible
explanations for the research results.

The results of the fuzzy importance-performance

analysis are summarized in the following Table 3.

FIPA analysis of the “strategic factors used by international students in selecting a Taiwan university

IPA dimension

Service items and contents

A2 Good access to lecturers

A3 High standards of teaching by qualified lecturers

B3 Close working relationships with all students

Quadrant | C2
“Keep up the good work” Dl

Cost of living
Low crime rate

D2 Friendly, law-abiding citizens

F1 Access to computing and IT facilities

F2 Availability of modern teaching facilities

(Continuous)
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Quadrant 11 A1l Valuable feedbacks from lecturers
“Concentrate here” G2 Good standards of housing

B1 Counseling services

C1 Part-time job opportunities
Quadrant 111 C3  Opportunities for migration
“Set low priority” El Image and prestige internationally

E3 Image and prestige in home country

G1 Reasonable housing cost

B2 Customs and traditions in host country

Quadrant IV

B4 International student orientation programs

“Possibly overkill”

E2 Image and prestige in Taiwan

RESULTS AND DISCUSSION

The results of the fuzzy importance-performance
analysis of this research influenced the relationship
between importance-performance aspects of the

educational factors of the international students. The
factors are divided in four quadrants (Figure 1).

0.85

0.81

0.77

0.73

0.49

p A
0 &

R - e [ b

T 0.48 0.52 u 0.56 - @ \_E.LU 0.72
N }* 0.65

C i

E J 0.61

SATISFACTION

Figure 1. Importance-performance diagram of the influence of the educational factors on international students

(1) First quadrant (“Keep up the good work™)

Factors in the first quadrant receive high degrees of
both importance and satisfaction given by the
international students. In other words, the measure for
the various items in this quadrant should be “keep up the
good work.” The analysis results show the following
eight items in the first quadrant: A2 Good access to
lecturers, A3 High standards of teaching by qualified
lecturers, B3 Close working relationships with all
students, C2 Cost of living, D1 Low crime rate, D2
Friendly, law-abiding citizens, F1 Access to computing
and IT facilities, and F2 Availability of modern teaching
facilities. “Keep up the good work” reveals the niche
advantages and merits of the educational environment in
Taiwan. D1 Low crime rate received the most approval
from the students and the degrees of importance and

satisfaction are 0.723 and 0.772 respectively, which are
apparently higher than the other measures in the same
quadrant. The continuous maintenance of these items can
maintain the competitive edge of Taiwan in attracting
international students (Table 3).

(2) Second quadrant (“Concentrate here”)

The second quadrant shows the general recognition
of high importance given to the measures in this quadrant
by the international students, but their satisfaction results
are not up to the mark. It means the expectations of Al
Valuable feedback from lecturers and G2 Good
standards of housing from the international students are
high, but the degree of agreement is low. Therefore,
Taiwan universities should “concentrate here” and the
resources invested in this quadrant should be rapidly
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increased. Measures located in this quadrant, i.e. Al
Valuable feedbacks from lecturers and G2 Good
standards of housing require improvement and the
prioritized investment of resources must be immediately
improved.

(3) Third quadrant (“Set low priority”)

Measures in the third quadrant show a low degree of
both importance and satisfaction given by the
international students. The result suggests that the
expectations of the international students are low, and the
degree of agreement is also low. This means that
although international students are dissatisfied with the
practical performance of B1 Counseling services, C1
Part-time job opportunities, C3 Opportunities for
migration, E1 Image and prestige internationally, E3
Image and prestige in home country, and G1 Reasonable
housing cost, the needs of the students for these
measures were low anyway. The measures apparently are
not urgent for Taiwan universities to improve, and they
can be set with “low priority” on the improvement list. It
can be appropriately incorporated into the secondary
priority list for improvement after Taiwan universities
have successfully dealt with the measures from the
second quadrant.

(4) Fourth quadrant (“Possibly overkill”)

Measures in the fourth quadrant have low
expectations but high satisfaction. It means the
expectations of B2 Customs and traditions in host
country, B4 International student orientation programs,
and E2 Image and prestige in Taiwan from the
international students are low but the degree of
university performance is high in these factors, so this
quadrant is aptly called the “possibly overkill” domain.
Since the related measures in this quadrant are not
considered to be important/influential factors by
interviewed students but Taiwan’s universities have
already been able to satisfy the needs of the international
students in these regards, the universities should not put
any more efforts into them.

Research conclusion

1) International students consider that Low crime rate
has the highest degree of importance and satisfaction

This research found that D1 Low crime rate is the
most important strategic item when international students
select the country they want to study in, as it receives the
highest degree of satisfaction. This shows the niche
advantage of Taiwan’s higher educational institutions
when attracting international students and is worth
fostering. Moreover, due to the unfamiliarity of the place,
international students give some importance to their
affinity of the teachers (A2 Good access to lecturers),
and this item also belongs to the advantage list of the
research. F2 Availability of modern teaching facilities
also belongs to one of the important factors for
effectively attracting international students. Moreover,
B3 Close working relationships with all students is worth
attention. Compared with the other factors’ location in
the first quadrant, it has the lowest degree of importance,

which means it should be strengthened in order to attract
international students even though is included in this
quadrant.

2) Valuable feedbacks from lecturers and Good
standards of housing require strengthening and
improvement

According to international students’ opinions, Al
valuable feedbacks from lecturers and G2 good
standards of housing require improvement. In the second
random interview results, it was found that some of the
international students were passive in their interactions
with classmates and teachers because of their inability to
communicate orally as well as their inability to write and
read. This may affect the international students’
satisfaction level with the present valuable feedbacks
from lecturers. Moreover, some international students
come from countries where the standards of living are
lower than those in Taiwan; therefore, most of them are
dissatisfied with the higher living cost in Taiwan. Take
rental for example. The high housing cost plus their
inability neither to communicate effectively nor to read
the rental contracts made them dissatisfied with the
living in Taiwan.

3) Opportunities for migration is secondary for
improvement; customs and traditions in host country
are oversupplied.

A possible reason why international students choose
Taiwan for study may be the opportunities of finding a
job or the probability of immigration after graduation.
The research results showed, however, that the present
law does not approve so, so international students list it
as a secondary area for improvement. This also provides
references to business units in their future strategies.
Moreover, B2 customs and traditions in host country is
oversupplied and this requires attention. It may be
because many international students are already prepared
when they choose the place to study and friendship and
love among their own can assist the international
students to adapt to the new environment. This measure
is already saturated and oversupplied.

CONCLUSION

Global competition has forced people to enter
higher education abroad. Globalization is the challenge
that universities must face. In this study, the FIPA is used
to measure the international student satisfaction in
different universities in Taiwan. Generalized from the
locations of the factors in Figure 2, the present
advantages of Taiwan include D1 Low crime rate and F2
modern teaching facilities, which are located at the far
right side of the diagram. On the other hand, “Al
valuable feedbacks from lecturers” and G2 good
standards of housing, located in Quadrant II, are
important items that require immediate improvement.
The findings could help the higher educational
institutions to better focus on the dynamics behind
student mobility to Taiwan and hence attract more
students worldwide to study at universities in Taiwan.
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ABSTRACT

Since the quality of education has a direct impact on the effects of education, the educational system is an
important focus of social and political attention. In order to effectively control educational quality, university
administrative departments undertake regular evaluations. However, quality criteria are interdependent and the
formulation of weight values for them is complex. Moreover, the relevance of various criteria is also an issue when
evaluating educational quality. This study uses a new approach to evaluate educational quality; the Decision Making
Trial and Evaluation Laboratory (DEMATEL) combined with the KANO model. The purpose of this new methodology
is to determine the crucial educational quality factors for Taiwan’s universities of technology as well as identify critical
items for improvement. Using this method, the causal relationships and the level of relevance between each criterion
may be calculated and the relationships among the various criteria clarified. The two dimensions of quality can confirm
the satisfaction/dissatisfaction of customers when preparing or not preparing the attributes of a given quality
characteristic. Based on the research findings, suggestions are provided for the design of educational quality evaluations
and for further research.

Keywords: Educational quality, quality criteria, Decision Making Trial and Evaluation Laboratory (DEMATEL),
KANO model

INTRODUCTION Considering the changes in the external
environment of Taiwan’s technological universities and

Promoting educational quality is considered an the mutual influence of various direct and indirect
effective tactic for strengthening the competitiveness of elements, this study uses DEMATEL to explore the key
schools (Palmer, 1998; Menna, 2012) as well as the educational quality attributes of higher education and
economic development of society (Lawrence, 20006). to confirm the critical criteria of educational quality in
However, there is no scholarly consensus on the best higher education. It will then discriminate the
way to achieve that goal (Gallagher, 2006; Oliveira, correlation of criteria from important differences and
Oliveira & Costa, 2012). Danielson and McGreal identify how educational quality may be improved.
(2000) and Smith (2010) believed educational To date, customer satisfaction has largely been
evaluation can promote educational quality. However, a seen as a one-dimensional construction: the higher
review of the literature on educational quality (lower) the perceived product value, the higher (lower)
evaluation shows that scholars have largely focused on the customer’s satisfaction. However, fulfilling
discussing educational evaluation methods and their individual product requirements does not necessarily
application (Fetterman, 2000; House & Howe, 2000; imply a high level of customer satisfaction. Perceived
Cronbach, 2000; Smith, 2010; Oliveira, Oliveira & product quality must be first defined, since it defines
Costa, 2012). Most evaluation processes are distinct customer satisfaction. Extending Kano’s model of
from one another based on educational quality criteria customer satisfaction, this study introduces a
and lack holistic estimation. Furthermore, few studies methodology for determining the effects of the
investigate the diversity of the importance of components of products and services on customer
educational quality criteria that are suitable for satisfaction. The authors also demonstrate how the
technical universities. These studies have generally results of a customer survey may be interpreted and
ignored the mutual influences among the criteria. Thus, how conclusions may be drawn and used for the
comprehensive and appropriate educational quality management of customer satisfaction. Consequently,
evaluation methods and criteria for universities of this study contributes to both the scholarly discourse on
technology are lacking. and administrative needs of higher education.

The Decision Making Trial and Evaluation
Laboratory (DEMATEL) excels in social science LITERATURE REVIEW
problem analysis toward relevance and the
cause-and-effect for every element. This method is Education criteria
different from the intuition of nonlinear systems
because it can quantify complex questions and In recent years, interest in the quality assurance of
calculate the direct and indirect relationships among higher education has increased. Many institutes for
the variables. higher education have initiated evaluation activities,
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but these experiences have not always been successful
(Altbach, 2004). Higher education institutions in
Taiwan are facing the same transformational
expectations as higher education elsewhere in the
world. Around the world, the public expects that
control and evaluation procedures are transparent, and
that the results of monitoring have a positive influence
on educational practices (Bolotov & Efremova, 2007).
The educational quality index is an important
basis for measuring the present situation of education.
A good educational quality index must be feasible,
effective, and practical in data collection. Oakes (1986)
and Shavelson, Mcdonnell & Oakes (1991) used input,
process, and output as the basis for evaluation. Input
indicators include finance and other resources,
professional teachers, and the students’ background.
Educational process indicators include school
background and organization, courses and teaching

quality. Output indicators include student achievement,
dropout rate, attitude, and ambition.

The range of educational evaluation of this study
includes the student-centric system. It involves school
educational resources as the input level (the quality of
teachers and students), the process level (teaching,
courses, and teaching methods), and the output level
(student achievement). In addition, it is also necessary
to consider the environment, social trends, and industry
trends in the education system. Therefore, evaluation
needs to involve the background of the education
system. Thus, it combines the interaction between the
industry, the community, and parents. Based on the
work of previous scholars (Altbach, 2004; Bolotov &
Efremova, 2007), the educational quality categories
and criteria used in this study are listed in Table 1.

Table 1
Educational quality category and criteria
Quality category Quality criteria item

C1. Curriculum planning

C2. Teaching materials selection and teaching methods
Educational Research C3. Laboratory and course arrangement

C4. Student achievement assessment

C5. Quantity of teachers’ papers

C6. Administrative support for teaching
Administrative Service C7. Attitude of administrators

C8. Administrative efficiency and correctness

C9. Interaction with students’ parents

Community Interaction

C10. Communication skills with local people

C11. University-industry cooperation and association
C12. Medium and long-term development goals of the school
C13. Salary of graduates

Learning Achievement

C14. Employment of graduates

C15. Graduates’ outstanding performance
C16. Employers’ satisfaction with graduates

The Decision Making Trial and Evaluation

Laboratory method (DEMATEL)

The DEMATEL method can prioritize the criteria
based on the type of relationships and the strength of
their influences on one another. Criteria having a
greater effect on other criteria are assigned a higher
priority and called cause criteria. Those receiving a
greater effect from other criteria are assigned a lower
priority and are called effect criteria (Seyed- Hosseini,
Safaei, & Asgharpour, 2006).

The DEMATEL method has been successfully
applied in risk assessment (Sankar & Prabhu, 2001;
Seyed- Hosseini et al., 2006), air transportation
management (Liou & Tzeng, 2007), R&D project
selection (Lin & Wu, 2008), and portal sites (Wang,
2011). Wu (2008) considered a large number of
complex factors as multiple evaluation criteria and
proposed an effective solution based on a combined
analytic network process (ANP) and DEMATEL
approach to evaluate and select knowledge
management strategies. Wu and Lee (2007) explored
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how to enrich global managers’ competencies by
segmenting some portions to facilitate competency, and
proposed an effective method to solve this issue
involving the vagueness of human judgments by
combining fuzzy logic and DEMATEL. Tzeng, Chiang
and Li (2007) evaluated e-learning using a large
number of interrelated criteria and developed a
multi-criterion decision-making model suitable for
e-learning evaluation. Finally, the evaluators identified
the aspects of the e-learning experience that needed
improvement.

Kano two dimensional model

In its initial stages, research on the recognition of
quality attributes emphasized quality as a single
dimensional attribute and argued that when the quality
elements are (in)sufficient, customers will be
(un)satisfied. Herzberg’s (1959; 1993)
“Motivation-Hygiene Theory” changed the field by
Kano (1984) and elaborated Herzberg’s work to
formulate a two dimensional quality model and divided
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the quality attributes into five categories, which are
shown in Figure 1.

satisfaction

One dimensional

indifferent

unfulfillment fulfillment

dissatisfaction

Figure 1 Kano’s two dimensional quality model

Many customers seldom complain when a product
or service quality is not up to expectation, such
customers simply switching to a competitor or
alternative product/service to fulfill their needs at the
next opportunity (Shen, Tan, & Xie, 2000). One way to
attract and retain customers is to develop a model to
characterize the attributes of a product or service based
on how well they are able to satisfy customer needs
(Tan & Pawitra, 2001). Kano’s model uses the
relationship of the availability of quality characteristics
and customer satisfaction to understand service quality
attributes and satisfy customer requirements and
expectations (Kano et al., 1984). In order to understand
the cognition and preferences of customers toward the
service quality characteristics, a paired survey design
method must be used (Lee, Yen & Tsai, 2008).
Customer emotional levels are classified as: (1) I like it
that way; (2) It must be that way; (3) I am neutral; (4) I
can live with it that way; and (5) I dislike it that way.
From the answers of the customers, the attributes of
service quality characteristics can be understood using
the matrix analysis approach. According to Kano’s
model, the quality characteristics that have an impact
on customer satisfaction are divided into five
categories:

1. Attractive quality element (red line): when this
quality element is sufficient, then the customers will
be satisfied. If it is not sufficient, customers will
accept it, but will not be satisfied.

2. One-dimensional quality element (green line), also
known as the linear quality element. When this
quality attribute element is sufficient, then
customers will be satisfied. If not, customers will be
dissatisfied.

3. Must-be quality element (yellow curve): when this
quality attribute factor is sufficient, customers
consider that they deserve it. The degree of
satisfaction does not necessarily increase with the
increase in the sufficiency of the quality attribute. If
there is insufficiency, then customers will be
dissatisfied.

4. Indifferent quality element (black circle): whether
the quality attribute element is satisfactory or not,
customer satisfaction will not be affected.
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5. Reverse quality element (purple line): when this
quality attribute element is sufficient, customers
will be dissatisfied. If it is insufficient, customers
will be satisfied.

Kano’s two dimensional quality model is
generally fleshed out with data from questionnaire
surveys to understand customer satisfaction with the
quality attributes of a given product or service. After
calculating the results from the questionnaire data, the
two dimensional quality characteristics of each quality
attribute  are  categorized based on Kano’s
two-dimensional model of quality attributes. The
various quality attributes will then yield different
cumulative frequencies for the two-dimensional quality
categories, and the quality attribute with the highest
frequency will then be designated the two-dimensional
quality of the quality attribute. When the cumulative
frequency is the same, the prioritization of the category
will be M>0>A>] (CQM, 1993). Kano’s
questionnaires are designed as a paired question of
direct and reverse direction (when the quality attribute
is sufficient or insufficient). Answers include like,
deserve, indifferent, acceptable, and dislike. As a
reference for improving service quality, Matzler and
Hinterhuber (1998) developed a modified two
dimensional quality element categorization table and
used a customer satisfaction coefficient to confirm
whether there is an increase in the degree of customer
satisfaction or a decrease in the degree of customer
dissatisfaction when improving a given quality
attribute element,. The calculation of the coefficient is
shown in equations (1) and (2).

Coecfficient of increasing customer satisfaction:

(A+O)/(AFTOHAMHD)..eiieieieeeeee e €))
Coefficient of decreasing customer dissatisfaction:
(OFM)/(A+OFMADX(=1) oo 2)

A: attractive quality; O: Single-dimensional quality; M:
Must be quality; I: Indifferent quality

METHOD

As discussed above, educational quality is
influenced by educational research, administrative
service, community interaction and learning
achievement, and sixteen quality items. This study used
purposive sampling to choose teachers whose teaching
experience in universities of technology exceeded six
years, as the targets of the pilot study. A total of 10
colleges were selected, with 5, 2, and 3 colleges from
northern, central, and southern Taiwan, respectively. 56
questionnaires were sent to each college. Respondents
totaled 560 (shown in table 2).

Table 2
Participants

Gender
Items Male Fomale Total
Northern area 112 80 192
Central area 100 75 175
Southern area 110 85 195
Total 322 240 560
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The effective return rate was 53.6%. The internal
consistency of the three subscales in the pilot study
ranged from .82 to .91 and the overall Cronbach's o
was .93 with total variance accounted for of 62.98%.
Since the reliability of the various quality dimensions
exceeded 0.7, this scale has appropriate reliability and

Table 3
Consistency results

validity (Nunnally, 1978). Moreover, the total
accumulated factor load of the quality dimensions was
61.292%. The value of the KMO (Kaiser-Meyer- Olkin)
test was 0.909. Barlett’s spherical test showed the same
results. Details are given in Table 3.

Dimension Items

Cronbach’s a

C1. Appropriate curriculum planning

C2. Teaching materials selection and teaching methods

Curricul d teachi 0.91
Hrrieuium and teaching C3. Laboratory and course arrangements
C4. Students’ achievement assessment
C5. The condition that administrators support teaching
Administration and alliance C6. The condition of university-industry cooperation and 0.86
association
C7. The medium and long-term development goals of the school
C8. Employment condition
Students’ achievements C9. Graduates’ outstanding performance 0.89
C10. Employers’ satisfaction toward graduates
Total number of questionnaires 0.93
Total variance accounted for 62.98 %

The effectiveness of the content of the educational
quality criteria discussed in this study was confirmed
by expert meetings. All the involved people were
teaching professionals with sufficient knowledge, skills
and practical experience. Through brainstorming and
Nominal Group Technique (NGT) methods, the experts
determined the risk factors and criteria of educational
quality, while the meaning of each criterion was
defined in detail (Muralidharan, Anantharaman &
Deshmukh, 2002). To avoid the complexity caused by
too many criteria, educational quality criteria were
limited to three to five items in each dimension.

The main tool of this study was the questionnaires
required to develop DEMATEL. All the questions in
the questionnaire were drafted based on the
aforementioned educational quality criteria.

Each item was defined and a pair comparison
method was used for the respondents to fill in the

degree of influence that one item has on the other items.

These were scored from 0 to 3. O represents “no
effect,” 1 “marginal effect,” 2 “influential,” and 3
“great impact.”

This study issued 250 questionnaires, 134 of
which were effective. After conducting the survey,
Microsoft Office Excel 2007 was used to analyze the
data and separately calculate the direct and indirect
relationship matrix of the various evaluation criteria.
This was followed by the plotting of a causal diagram.
The data analysis was divided into two stages. The
DEMATEL method was first used to choose the criteria
with D+R values greater than the total mean (8.106).
The two-dimensional quality attributes were then used
to confirm the categorization of the quality of the
various evaluation criteria.
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RESULTS AND DISCUSSION

This study used the DEMATEL method to analyze
the data from the collected questionnaires. Taking the
original influence evaluation between each question to
build a direct relationship matrix, the value relationship
matrix was then normalized in order to calculate the
total effect relationship matrix. Furthermore, the
statistics of the columns and rows were compiled to
obtain the correlation value of the cause (D) of each
question. According to the center degree, the empirical
results are shown below.

Center degree (D + R)

The sum of each row and the sum of each column
was added in the determinant to calculate the D+R
(center). When the value of the D+R is higher, the
importance of the item (factor) in the overall evaluation
factor is higher. There were ten factors with D+R
values greater than the mean (8.106). Thus, the
importance of each decision evaluation factor of
educational quality in the technical universities in
descending order is: the medium and long-term
development goals of the school (C12); graduates’
outstanding performance (C15); university-industry
cooperation and association (Cl11), employers’
satisfaction with graduates (C16), laboratory and
course arrangements (C3), employment (C14),
administrative support of teaching (C6), teaching
materials selection and teaching methods (C2),
students’ achievement assessment (C4), and
appropriate curriculum planning (C1). Details are
given in Table 4.
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Table 4

Total Effect Relationship Matrix of Educational Quality in Technical Universities

Sum of Row D Sum of Column R D+R D-R
Item Value Item Value Item Value Item Value
C12 4.951 C125.018 C12 9.964 * C5 0.769

C3 4.659 C15 4.997 C159.389 * C10 0.443
C24.501 Cl14.671 Cl119.155* C2 0412
Cl11 4.489 C16 4.646 C169.121 * C3 0.285
C16 4.480 C6 4.642 C39.034 * C8 0.239
Cl14 4.427 C14 4.560 C14 8982 * C9 0.174
C154.397 C34.380 C6 8.744 * C1 0.057
C4 4.157 C4 4.186 C28.591 * C4 -0.024
C6 4.107 C2 4.094 C4 8.338 * C12 -0.061
C14.098 C13 4.067 C18.138 * C14 -0.129
C13 3.736 C14.045 C13 7.798 C16 -0.161
C83.516 C7 3.625 C7 6.943 Cl11-0.176
C10 3.463 C8 3.282 C8 6.794 C7-0.297
C93.432 C9 3.263 C9 6.690 C13-0.326
C73.323 C10 3.025 C10 6.484 C6 -0.530
C53.150 C52.387 C55.532 C15-0.595

Analysis of the Kano model

The questionnaire data was used to define the
categorization of the service quality two-dimensional
quality attributes of technological universities in order
to examine the ability to increase customer satisfaction
and decrease customer dissatisfaction at the same time
(prior to improving the service quality attribute). The

Table 5

analyzed results showed that customers categorized
two items of the service quality attributes of the
technological universities as attractive (items 3 and 10),
three items as must be quality (items 1, 4, and 7) and
the remaining items as indifferent quality. No items
were categorized as reverse quality. The results of the
categorization are shown in Table 5.

Two-dimensional quality attribute comparison, categorization and customer satisfaction coefficient of the various quality

attributes in Kano’s questionnaires

Categorized items M 0O A I R Q Category CS DS
Cl 42% 26% 3% 26% 0% 3% must be 0.300 -0.700
C2 26% 6% 16% 45% 6% 0% indifferent 0.241 -0.345
C3 16% 23% 32% 23% 3% 3% attractive 0.586 -0.414
C4 39% 23% 3% 26% 0% 3% must be 0.286 -0.679
C5 10% 32% 10% 35% 3% 3% indifferent 0.481 -0.481
C6 26% 10% 19% 32% 0% 6% indifferent 0.333 -0.407
C7 19% 32% 3% 32% 3% 3% must be 0.407 -0.593
C8 10% 32% 10% 35% 3% 3% indifferent 0.481 -0.481
C9 3%  13% 16% 58% 3% 0% indifferent 0.321 -0.179
C10 6% 32% 19% 35% 3% 0% attractive 0.552 -0.414

A attractive; O: one dimension; M: must be; I: indifferent; R: reverse

CS: coefficient of customer satisfaction ; DS: coefficient of customer dissatisfaction

In order to effectively increase customer customer  satisfaction or  decrease  customer

satisfaction and decrease customer dissatisfaction, the
mean values of the coefficient of customer satisfaction
and the coefficient of customer dissatisfaction were
used as the center axis to plot the coefficient of
customer satisfaction diagram (Figure 2). The portion
of the grid where improvements can greatly increase
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dissatisfaction is situated at “effectively improve
service quality attribute”. Figure 2 shows that “C3
Laboratory and course arrangements” and “C10
Employers’ satisfaction toward graduates” are the
effectively improved service quality attributes of
technological universities.
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Figure 2 Diagram of Customer Satisfaction Coefficient

CONCLUSION AND RECOMMENDAT-
IONS

Traditionally, the studies on customer satisfaction
have used the questionnaire method for investigation.
Researchers treat the quantitative scale data of the
priority level as continuous for analysis. However,
these models have problems, including: (1) the
assumption of the linear relationship of performance
and customer satisfaction; and (2) the quality criteria
are independent variables and have no causal
relationship. This study combined Kano’s model and
DEMATEL and described the nonlinear relationship of
the quality attributes. It classified the criteria of
educational quality and further analyzed the
improvement effectiveness of the criteria of
educational quality. Since Kano’s model does not
discuss the interaction between the criteria of
educational quality, this study used the DEMATEL
method to consider the causal relationship between the
criteria of educational quality and integrated Kano’s
model and DEMATEL to establish a new
decision-making analysis methodology.

Conclusions

The following two major conclusions may be
derived from the study:
1. Educational quality evaluation factors for
universities of technology consist of ten items

The results of this study yielded ten factors which
influence the educational quality of universities of
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technology. These include the medium and long-term
development goals of the school, graduates’
outstanding performance, university-industry
cooperation and association, employers’ satisfaction
with graduates, laboratory and course arrangement,
employment, administrative support of teaching,
teaching materials selection and teaching methods,
student achievement assessment, and appropriate
curriculum planning. Using these items, the cause and
effect relationship of the decision evaluation for
educational quality of technical universities were
constructed. It shows that the quality of graduates is the
most important index for educational quality evaluation.
Therefore, to promote educational quality in
universities of technology, the top priorities should be
to identify the medium and long-term goals of the
school, and implement them, and to train students to
help them find employment easily and to obtain
recognition from industry.
2. Laboratory and course arrangement and
employers’ satisfaction with graduates are the
service quality attributes of universities of
technology which can directly influence student
satisfaction

This study used the importance value of the
various evaluation criteria in the DEMATEL to
determine the total mean value. The 10 factors that
influence the educational quality of the universities of
technology were analyzed using a two-dimensional
quality model. The results showed that when laboratory
and course arrangements and employers’ satisfaction
with graduates are poor, students will be dissatisfied.
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Limitations and Recommendations

Facing vigorous competition from the external
environment, higher education in Taiwan has already
moved toward market mechanisms of providing a good
service. In addition to playing the role of traditional
knowledge instruction, schools must accept the
different views of students regarding the educational
process. This is consistent with the argument of Hsieh
and Liu (2002) and is also similar to the new trend of
“market governance” of university management (Mok,
2005).

The various universities of technology set strict
requirements for academic research and thesis
presentation for teachers who provide knowledge to
students in technological universities, so as to conform
to the evaluation of the educational department as well
as the requirements of various grants. However,
students do not really care about the knowledge
production capability of professors, but instead view
them as sources of knowledge and training. For
students, the customers of the educational system,
teacher actions that increase employability, such as
internship facilities and resources, directly influence
their degree of satisfaction. Therefore, given limited
resources, the provision of directly related service
attributes to students can increase the measure of
customer satisfaction.

A limitation of the present study was its low
response rate of 53.6 percent. Although the problem of
low response rates is by no means unique to this study
(Groves & Peytcheva, 2008), it certainly poses the
question of potential bias and whether the results of the
present study can be considered valid and
representative of the population.
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