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Abstract
To provide quality education, a university needs to

make available a well-equipped computing center.
However, such centers are expensive, and their provision
is a problem for administrators when budgets are tight.
Hence, it is important that money be invested in services
that will enhance user satisfaction the most. This study
explores the relationship between service quality and
user satisfaction in a university computing center. Two
hundred and seventy-four successful questionnaires were
collected from faculty members, staff, and students of
Soochow University in Taiwan. Analysis of the data
revealed that network infrastructure, consultancy and
maintenance, and system quality are particularly
important, and should be considered core services of a
computing center. Other services, such as network
function, classroom management, and administrative
procedure are considered supporting services.

Background
Providing good quality computing services is an

important task for a university (Debreceny & Ellis, 1998).
Services such as computer room management,
networking, and consultancy are normally assigned to a
computing center. However, the investment in such
centers is a heavy financial burden for universities.
Nevertheless, it is quite often the case that spending in
university computing centers is not justified based on
return of investment. Thus, the centers normally do not
earn sufficient support from users (Wall & Turban, 1991).
Most current practices to elevate the performance of
computing centers relate to checking equipment
utilization. But the re-engineering of a computing center

does not directly enhance user satisfaction (Bergeron,
Rivard, & Serre, 1990; Rainer & Carr, 1992). Users of
computing services often do not have adequate hardware
and software knowledge to manage their work, and need
help from the center staff. Therefore, it is important to
develop a new measure of services at such centers that
balances both user satisfaction and equipment uses so
that good quality services are maintained (Mirani & King,
1994a; Nord & Nord, 1994; Temponi, 2005). The university
computing centers users include faculty members, staff
members, students, and outside entities; and the services
include computer networks, computing systems,
consultancy, and others (Peppard, 2003).

The concept of Balanced Scorecard introduced by
Kaplan and Norton (2001a, 2001b) that specifies the
critical elements to organization growth strategies is
adopted in this study. The Balanced Scorecard links
performance objectives, i.e. user satisfaction, and
measures, i.e. service quality, to corporate strategies.
They found the strategies of creating values are high-
quality and responsive operating processes, skills and
knowledge of workforce, information technology that
supports the work force and links the firm to its customers
and suppliers, and others.

This study is an exploratory study to measure the
relationship between user satisfaction and service quality
in a computing center, with the aim of suggesting service
enhancements to improve user satisfaction. A literature
review is provided on satisfaction and service quality, and
the expected services are then identified. The way in
which the expected services contribute to user satisfaction
is identified using the case study of Soochow University
for illustration.
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Literature on Satisfaction and Service Quality
Satisfaction describes the evaluation of an emotion in

terms of a user’s expectation (Brady, Cronin, & Brand,
2002). For years, significant attention was paid in the
literature to user satisfaction, and yet there is no
consensus on the definition of user satisfaction, which is
also known as customer satisfaction, consumer
satisfaction (with purchase), or user satisfaction (without
purchase) (Beerli, Martân, & Quintana, 2004). User
satisfaction measures the evaluation of users after the
acceptance of a service or purchase of a product. It can
be divided into three parts: general satisfaction,
confirmation of expectations, and distance from the
customer’s hypothetical ideal product or service (Fornell,
1992).

A definite conceptualization and measurement of the
perception of service quality has yet to be successfully
achieved (Brady & Cronin, 2001). Considerable research
was done on the measurement of service quality, but few
advances were made on what to measure. The model
most commonly referred to in the measurement of service
quality by the analysis of the gap between performance
perceptions and performance expectation is SERVQUAL,
in which five components are considered: tangibility,
reliability, responsiveness, assurance, and empathy
(Parasuraman, Berry, & Zeithaml, 1988). In 1992, this
model was developed into SERVPERF, which is an
instrument for performance-only measures. SERVPERF
is reported to outperform SERVQUAL in the analysis of
banking, pest control, dry cleaning, and fast food services
(Cronin & Taylor, 1992). Cronin and Taylor argued that the
service quality measurement of customer expectations is
unnecessary, although Parasuraman, Zeithaml, and Berry
(1994) disagreed with the arguments. Another commonly
adopted model for the service quality measurement is
Gronroos (1984), which comprises two service quality
dimensions: functional quality, which defines customer
perceptions of the interaction that takes place during service
delivery, and technical quality, which reflects what the
customer receives in the service encounter (Brady & Cronin,
2001).

Studies on the correlation between service quality and
user satisfaction are found throughout the literature.
Previous literature considers perceived quality to be an
antecedent of customer satisfaction (Cronin & Taylor,
1992; Beerli, Martân, & Quintana, 2004; Brady, Cronin,
& Brand, 2002). Another way of expressing this is that
satisfaction is an affective reaction to a service encounter
(Oliver, 1997; Choi, Cho, Lee, Lee, & Kim, 2004) or that
service quality is a cognitive process that results from
factors such as satisfaction (Rust & Oliver, 1994). A
study conducted by Brady and Cronin (2001) found the
notion that service quality causes satisfaction holds well
across diverse cultures, and they suggested that service
practitioners should provide quality service as a means

of improving satisfaction judgments. This is also the
standpoint of this study.

As suggested by Kotler (2000), user satisfaction is a
user’s comparison of service encounters and
expectations. To apply the same ideal to the management
of a computing center, it is important that the center
provide good quality and diverse services to users (Carr,
Rainer, & Young, 1993). However, how to achieve this is
often the concern of university administrators (Brancheau,
Janz, & Wetherbe, 1996), as the appropriate management
of such centers can improve the productivity and efficiency
of a university (Guimaraes, 1996). To achieve this target,
a computing center should provide good classroom
management services, such as the maintenance of
multimedia classrooms (Deadman, Hall, Bain, Elliot, &
Dudycha, 2000; Winer & Cooperstock, 2002) and the
provision of computers in regular classrooms (Muir-Herzig,
2004; Powell, Aeby, & Carpenter-Aeby, 2003). Designing
computing systems to enhance university administration
and the maintenance of high-speed and stable network
infrastructures would also be welcomed (Telem, 2001;
Younis, 2002; Zenios, Goodyear, & Jones, 2004). This
study invites users and administrators to identify the
essential services that should be provided by a computing
center.

DeLone and McLean (1992) suggested that utilization,
response time, and reliability were the keys to the
measurement of computing center performance.
However, in a university, some uses are not voluntary;
therefore, resource planning may be misleading if it is
based solely on performance indices. Another way to
measure performance and the allocation of resources is
to use a user satisfaction measurement (Mahmood, Burn,
Gemoets, & Jacquez, 2000; Igbaria & Nachman, 1990;
Lee, Kim, & Lee, 1995; Magal, 1991; Mirani & King,
1994b), which is the approach this study takes.

Research Method and Data Analysis
This research comprises an exploratory study to

investigate user satisfaction with the services provided
by a university computing center. Before designing the
questionnaire used in the study, two current and past
center directors and three division supervisors were invited
to form a focus group and to share their experiences on
the provision of computing services. Six categories of
services were identified in this group discussion: network
infrastructure, network functions, consultancy and
maintenance, classroom management, administrative
procedure, and system quality. Three representatives of
the identified user groups (faculty members, staff
members, and students) were invited to identify individual
service items. Thirty-five service items were agreed upon,
and are listed in Table 1. Finally, as suggested by Fornell
(1992), user satisfaction was measured in terms of general
satisfaction, confirmation of expectations, and distance
from the hypothetical ideal product.



IR Applications, Number 13, Enhancing User Satisfaction. . .

3

Table 1
The Research Instrument
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The research model uses six categories of services to
study the relationship between user satisfaction and the
provided services, as shown in Figure 1. Three hundred
and fifty questionnaires were distributed to the three
groups of users: faculty members, staff members, and
students. The interviewees were told that the feedback
would be used to improve the quality of future computing
services and were given a souvenir. This improved the
response rate (78%), and meant that 274 questionnaires
were collected. Half of the respondents were students
(51.5%), the next largest group was staff members
(29.6%), and the smallest group was faculty members
(18.9%). The survey was conducted at the end of the
term to ensure all of the interviewees had at least one
year’s experience with the services. Each question was
measured with the Likert five-point scale, in which 5
represents “completely satisfied” and 1 represents
“completely dissatisfied”. From the mean of items listed
in Table 1 we noticed that the respondents were
displeased with the university performance. The score
below 3.0, the average score, in all items indicates room
for improvement.

The collected responses were used to analyze the
following seven hypotheses.

H1: Network infrastructure positively affects user
satisfaction with a computing center.

H2: Network functions positively affect user satisfaction
with a computing center.

H3: Consultancy and maintenance positively affect
user satisfaction with a computing center.

H4: The quality of classroom management positively
affects user satisfaction with a computing center.

H5: The administrative procedure positively affects
user satisfaction with a computing center.

Figure 1
Research Model for the Measurement of User
Satisfaction in a University Computing Center

H6: System quality positively affects user satisfaction
with a computing center.

H7: Overall service quality positively affects user
satisfaction with a computing center.

The reliability of the measures that were used to
operationalize the constructs of interest are shown in
Table 1, in which the Cronbach alpha values are between
0.89 (network functions) and 0.94 (consultancy and
maintenance), and are within the acceptable range (0.7)
that is recommend by Nunnally (1978). We then further
applied convergent validity and discriminant validity
analysis to measure the validity of the constructs, as
suggested by Straub (1989). As convergent validity
measures the consistency of a particular variable (item)
with other variables (items) in the same construct and the
change in validity when a particular item is deleted, the
Corrected Item-Total Correlation and Alpha if Item Deleted
(Table 2) were used for this purpose. The values of the
Corrected Item-Total Correlation of all of the items are
between 0.55 and 0.88. This result meets the minimum
requirement of 0.4 that was recommended by Park and
Kim (2003). Similarly, the value of the Alpha if Item
Deleted of each measurement item is lower than the
Cronbach alpha of its belonged construct, which shows
that all of the items were well selected.

Divergent validity examines the degree to which a
construct is dissimilar to other constructs. This can be
viewed by using exploratory factor analysis. The Bartlett
test of sphericity is significant (p < 0.001) and the Kaiser-
Meyer-Olkin (KMO) test, which measures the sampling
adequacy produced values of 0.96 and 0.73 for service
constructs (independent variables) and user satisfaction
(dependent variable), respectively, which showed that
exploratory factor analysis was suitable for use. The
KMO test should be greater than 0.5 for a satisfactory
factor analysis to be carried out (Kaiser, 1958). Principal
Component Analysis was used to select the factors with
eigenvalues that are greater than 1 for the service
constructs and these were rotated using the Varimax
rotation criterion. In the initial extraction, six factors had
eigenvalues that are greater than 1 with the largest,
18.05, accounting for 51% of the variance. Loadings for
the six factors after rotation are shown in Table 2 along
with item factor correlation. The factor loadings that are
greater than 0.44 are shown and there were no items
with high loadings on multiple constructs. This shows
that the six constructs have a good divergence. The
cumulative variance of the loadings for the six factors of
73.15% shows that these factors represent the majority
of the variance in the items. A Principal Components
Analysis was also performed on the three measures of
satisfaction. There was a single factor for the three
satisfaction items measuring the dependent variables.
The variance accounted for by this single dimension of
user satisfaction is 85.55%. The factor loadings of
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Table 2
Factor Characteristics of the Constructs
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satisfaction items are all higher than 0.90. This indicates
that the items explain the dimension of user satisfaction.

The Pearson Correlation Matrix was used to measure
whether or not the relationship between service quality and
user satisfaction was significant. Table 3 shows the
correlation matrix of each construct. It is shown that all six
services have a positive relationship with user satisfaction,
which means that hypotheses 1 to 6 are all supported.

As we have noticed the means are below 3.0 in Table
1, we identified the percentages of satisfaction and
dissatisfaction of different groups of respondents to each
construct by separating them from the middle of the five-
point Likert scale, i.e. 3.0 in this case, for further
information. Table 4 shows the results in which the
majority of respondents in a group chose the score
higher than 3.0, which is considered a satisfactory group
to a construct whereas below 3.0 is considered a
dissatisfactory group to the construct.

First, we looked into the six constructs of independent
variables. For all respondents, the highest score (41.24%)
of satisfaction is the network infrastructure. This reflects
the recent network infrastructure enhancement in our
computer center. The lowest score lays on the network
functions (24.09%). It is consistent with the low use of
these functions. For the faculty group, the highest score
is the classroom management (32.69%). That means
teachers noticed the improvement of facilities in computer
rooms. Similar to all users, faculty are dissatisfied with
the network functions most (21.15%). To the staff group,
the highest satisfaction construct is the network
infrastructure (37.04%) and the lowest is the
administrative procedure (19.75%). That shows the large
number of staff members are not pleased with the
administrative procedure. Finally, to the student group,
the highest satisfaction percentage is network
infrastructure (47.52%) while the lowest is classroom
management (24.11%). This response may be because
the students compared the services at their university
with the services their friends received at other universities
or with the services available through off-campus use of
the Internet.

Table 3
Correlation Matrix for the Constructs

From the user satisfaction construct, a dependent
variable, we can see the highest score is given by the
student group (41.13%), and then the staff group
(37.04%). The lowest score (28.85%) is the faculty group.
In all, the satisfaction is only 37.59%. That means the
computing center needs to put more efforts to enhance
service quality.

When we used a multiple regression analysis to analyze
the contribution of individual services to user satisfaction
by considering the different groups of users, the F values
were significant (p < 0.001) for the faculty member group,
the staff group, the student group, and the entire group,
as shown in Table 5. This indicates that provided services
do effect user satisfaction, and thus hypothesis 7 is
supported.

However, by further examining the relationship between
individual services and user satisfaction, it is noticed that
only network infrastructure, consultancy and maintenance,
and system quality are significant when all the users are

Table 4
Satisfaction and Dissatisfaction Percentages

of Faculty Members, Staff Members, and
Students for Each Construct

Table 5
Multiple Regression Analysis of User Satisfaction

of Faculty Members, Staff Members, and
Students
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considered. Based on the  -value, the sequence in
descending order of importance is consultancy and
maintenance (0.41), system quality (0.24), and network
infrastructure (0.19). This means that the consultancy
and maintenance service contributes to user satisfaction
the most. Similar results were found when the users
were separated into faculty member, staff member, and
student groups.

In the faculty member group, only network infrastructure
and consultancy and maintenance have a significant
impact on user satisfaction. It is interesting to note that,
unlike staff and students, faculty members pay less
attention to system quality (  = 0.18, T = 1.29). This is
probably because computing systems are normally
developed for university administrative purposes, and
faculty members normally do not use these systems.
Moreover, although the T-values of network infrastructure
(2.19) are smaller than the value for the complete sample
(3.85), the -value (0.28) is much higher than the other
categories (0.04 for staff and 0.22 for students). This
indicates faculty members think that a stable network
infrastructure is the more important service compared
with staff and students.

In the staff group, we found only consultancy and
maintenance and system quality to be significant. To
staff, a high quality of consultancy and maintenance is
the greatest concern (  = 0.42), and having a reliable
system is crucial for them to carry out their work (  =
0.32, which is higher than the other categories).

For the student group, network infrastructure,
consultancy and maintenance, and system quality are all
important. Similar to the faculty members and staff
members, consultancy and maintenance is the most
important service (  = 0.35) for students, followed by
network infrastructure (  = 0.22) and system quality (  =
0.22). This indicates that students desire good quality
networks and systems to help them to complete various
operations, such as online registration and grade inquiry.

The R2 for the entire group of respondents is 0.69, for
the faculty member group it is 0.65, for the staff member
group it is 0.74, and for the student group it is 0.67. This
indicates that the model is well formed, and that the six
service constructs have a significant impact on user
satisfaction. However, as was discussed, network
infrastructure, consultancy and maintenance, and system
quality are particularly important, and should be
considered as the core services of a computing center.
Other services, such as network functions, classroom
management, and administrative procedure, should be
defined as supporting services. The user satisfaction can
be enhanced when the supporting services are maintained
together with the good quality core services. This is an
important finding for university administrators in the
determination of resource allocation.

Conclusion
The study of service quality highlights the

appropriateness of service content and the results of this
content. In a computing center, the content of the services
offered forces the recognition of users, and the results
contribute to user satisfaction. In this study, we found a
high correlation between the service constructs and user
satisfaction in a university computing center. We also
found that network infrastructure, consultancy and
maintenance, and system quality are the most relevant
for user satisfaction. However, the degree of connotation
depends on the type of user, which indicates that different
types of users have different expectations of the services.

Moreover, it was found that consultancy and
maintenance is the most important construct for user
satisfaction, because the regression analysis indicates that
it is the determinant factor. This is especially crucial to the
faculty group and the staff group because the score of
satisfaction is 23.08% and 23.46%, respectively; whereas
the impact (  value) is 0.43 and 0.42, respectively. Note
that this construct is the construct expecting the most
interface between humans. A manager should pay more
attention on such an important factor with low satisfaction.

This study provides a model for the measurement of
user satisfaction with computing center management.
Administrators of such centers can follow the model to
identify the most important factors that affect service
quality and user satisfaction to help them to correctly
allocate resources. However, the study does not involve
a cost-benefit analysis, which means that it is possible
that some of the services that were highlighted as
important are very expensive, although it must be
remembered that the provision of such services can
enhance user satisfaction significantly. It is recommended
that future studies include cost-benefit analyses. It is also
noticed that the sample size is rather small for factor
analysis but that the methodology was used with the
understanding that the results would be somewhat limited
in generalizability because of the limited sample.

Finally, a computing center is one unit of a university.
Various management strategies and concerns are found
in different departments. These intertwined strategies
may not always consistently contribute to the quality of a
school. A future study may be building a holistic view of
school performance measurement.

Editor’s Notes
This article makes multiple contributions to the

capabilities for doing institutional research.  First we are
provided a fairly thorough discussion of the issues of
user satisfaction. Particularly interesting is the discussion
between a definition of service as perceived quality versus
service as evaluated performance. SERVQUAL was
initially developed around components such as reliability
and responsiveness.  The extension of the model to
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SERVPERF was done by a competing set of individuals
and challenged the importance of perceived quality with
the importance of evaluated performance.  The authors
comment that there was some disagreement that relates
to a fairly full and vigorous professional discussion
between these two groups of beliefs. While it is beyond
the scope of this article or commentary to describe the
aspects of these beliefs, those who do research in the
area of assessing service will be well served by looking
at the various articles and research projects done by
these two groups.

A second key aspect is that the research represents
a fairly classical methodology of researching perceived
satisfaction with service.  The authors start with a focus
group of knowledgeable individuals to identify the specific
services provided by a university Computing Center at
their universities. One particularly appealing aspect of
this focus group process was that categories were
developed that then gave a conceptual framework to the
service discussion. The specificity was provided by having
items nested within these categories. The survey was
then used with what appears to be a properly segmented
sample where the site lots of students, staff, and faculty
represent the primary “customers” for the services of the
Computing Center.  Analyses then looked at the reliability
and validity of the instrument. Comparisons and
interpretations were made based on the results of the
survey. A typical difficulty at this point in survey research
is the discussion of the importance of the different
complements. The use of standardized regression
weights is one of the alternatives for looking at importance.
The correlations presented in Table 3 might be another
way to look at the importance of the six complements. Of
course the challenge in the conclusions is the inevitable
question of the relationship between correlation and
causality.

A third key aspect is its focuses on a key, and as the
author notes, expensive element of our universities –
university computing services.  Oftentimes our computing
services are viewed from a limited perspective based on
the needs and wants of a specific type of user.
Perceptions of quality are too often given with a general
statement expressing pleasure or displeasure.  As this
research reminds us however, progress requires looking
at specific aspects of activities.  If someone says that the
Network Functions are no good, what are the specific
aspects of this category that management needs to look
at in more detail?  This research indicates that in this
case it is in fact the campus e-mail that is perceived with
the least satisfaction in Network Functions and it is the
campus Telnet service that is most highly associated
with an overall perception of Network Functions. Such
specificity can help shape the discussion on improving
the satisfactions with service provided by the university
Computing Center.

Obviously the specifics will vary by institution and by
type of institution, but this gives an excellent starting
point for the conceptual discussion of what is important
to measure (performance vs. perceived quality), what
are the components of the discussion (particularly for
computer services) and how do we do this research (with
steps from the concept to the conclusions).
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