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ABSTRACT

Conducting assessments using conventional techniques is time consuming,
labour intensive and costly. Assessment data captured through conventional means
requires conversion to electronic form, relevant storage mechanism, and data
crunching to obtain summaries and reports. Assessing Information Systems Service
Quality (ISSQ) moreover requires repetitive and continuous effort in order to
improve service quality. In order to provide a solution to the above issues, this
research firstly provides an understanding of assessment by identifying assessment
elements through literature review on assessments conducted in various fields. The
identified elements are assessment area, purpose, subject of assessment,
measurement, results, and assessors. This is followed by development of a Model for
Web-Based ISSQ Assessment that incorporates gap measurement from Gap Model.
The model consists of the following components: service stakeholders, ISSQ
elements, process, instrument, analysis, results and the Internet as a media of
communication. A Web-Based ISSQ Assessment System Architecture is derived
from the Model for Web-Based ISSQ Assessment. The architecture is used to
develop a web-based ISSQ assessment prototype. Two case studies were conducted
to test the model through the use of the prototype. The findings of the research are
categorized into four parts. Firstly, it is found that the Model for web-based ISSQ
Assessment is useful to the service providers of the case study organization as it
provides a guideline for web-based ISSQ assessment. Secondly, gap measurement
provides a simplified but useful means of assessing ISSQ by the stakeholders. Third,
the addition of data mart and Online Analytical Processing (OLAP) cube enhances
the value of assessment data. Finally, the research also shows that web-based
assessment of ISSQ is applicable and practical, but requires good infrastructure

support.
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ABSTRAK

Proses penilaian menggunakan teknik sedia ada didapati mengambil masa
yang lama, menggunakan tenaga kerja yang banyak, serta mahal. Data penilaian
yang diperolehi melalui teknik sedia ada juga memerlukan penukaran kepada bentuk
elektronik, mekanisme storan data yang sesuai, serta pemprosesan yang intensif
untuk mendapatkan ringkasan dan laporan. Untuk menyelesaikan isu — isu di atas,
kajian ini memberikan pemahaman mengenai penilaian dengan mengenal pasti
elemen — elemen penilaian berdasarkan kajian literatur terhadap penilaian yang
dilakukan dalam pelbagai bidang. Elemen — elemen penilaian yang dikenal pasti
adalah tumpuan penilaian, tujuan, subjek penilaian, pengukuran, keputusan, dan
penilai. Seterusnya, satu Model Penilaian Kualiti Servis Sistem Maklumat (ISSQ)
Berasaskan Web berdasarkan pengukuran jurang dari Model Gap. Model ini
mengandungi komponen — komponen berikut: pihak berkepentingan, elemen —
elemen ISSQ, proses, instrumen, analisa, keputusan dan Internet sebagai media
penghantaran. Sebuah Senibina Sistem Penilaian ISSQ Berasaskan Web dibina
daripada Model Penilaian ISSQ Berasaskan Web. Senibina berkenaan digunakan
untuk membangunkan sebuah prototaip Sistem Penilaian ISSQ Berasaskan Web.
Dua kajian kes dijalankan untuk menguji model berkenaan melalui penggunaan
prototaip. Hasil kajian dapat dibahagikan kepada empat bahagian. Pertama, didapati
Model Penilaian ISSQ Berasaskan Web adalah berguna kepada unit ICT organisasi
kajian sebagai panduan dalam menjalankan penilaian berasaskan web. Seterusnya,
pengukuran jurang merupakan satu teknik yang mudah dan berguna untuk
melakukan penilaian terhadap ISSQ. Ketiga, penggunaan “data mart” dan kiub
OLAP meningkatkan nilai data penilaian yang disimpan. Keempat, kajian
menunjukkan bahawa penilaian ISSQ berasaskan web dapat dilakukan dan praktikal,

tetapi memerlukan infrastruktur yang baik.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

The advent of information and communication technology (ICT) has been a
catalyst for the development of Multimedia Super Corridor (MSC). Through MSC,
the government has initiated various IT flagship projects such as Smart School, E-
Government, Telemedicine, Borderless Marketing Centre, National Multipurpose
Card, Worldwide Manufacturing Web, and Research & Development Clusters. One
of the seven flagships in MSC is the electronic government or EG (MAMPU, 1997a).
The EG’s vision stresses on some key issues: to dramatically improve productivity,
and to provide high quality, low-cost, effective and efficient services from the
government to the citizen, or G to C (MAMPU, 1997b). A paperless government
will reduce cost, duplication of data and also the amount of time involved for the
transaction. The services delivered by government agencies can be categorized into
citizen and business, intra-agency, and inter-agency, and the means of interaction

also varies (MAMPU, 1997a).

In EG, various initiatives are being undertaken such as Human Resource
Management Information system (HRMIS), Electronic Procurement System (EPS),
Project Management System (PMS), and Generic Office Environment (GOE) among
others. Each of these projects is given to a lead agency and is currently under
various stages of implementation. Lately, many government agencies have indulged
in major upgrade and overhaul of their services. Road Transport Department (RTD),
Internal Revenue Board (IRB), National Immigration Department (NID), and

National Registration Department (NRD) are examples of agencies that have begun



incorporating ICT in their data management, office automation, intra-government
relationships, and counter services. For example, NRD have been actively using ICT
to enhance their products such as Government Multi-Purpose Card (GMPC). RTD
has provided web-based information retrieval for summons and Short Messaging
Service (SMS) via mobile phones. IRB are implementing tax payment through
banks and introducing self-assessment for the taxpayers. Department of Irrigation
and Drainage (DID) have introduced “infobanjir”, a flood information system
recently. In EG — based projects, some government agencies are chosen as pilot
agencies to implement these systems. HRMIS, for example, is undertaken by ten
agencies namely Public Services Department (PSD), Kuala Lumpur City Hall
(KLCH), Ministry of Health (MOH), Sarawak State Chief Minister Department
(SSCMD), DID, Selangor State Development Corporation (SSDC), Majlis Amanah
Rakyat (MARA), Department of Veterinary Services (DVS), Prime Minister’s Office
(PMO) and Malaysian Administration Modernization and Planning Unit (MAMPU).
DVS, in this case, have been in the forefront of implementing many of the
government’s IT projects for many years. This research takes Department of
Veterinary Services (DVS) headquarters and Department of Irrigation and Drainage

(DID) headquarters as case study organizations to implement the research.

As with any other organizations, service recipients, either internal or external,
of government agencies become customers of the organizations. The services
offered by DVS and DID, both internal and external, will be under scrutiny and will
be a reflection of the customer’s satisfaction while interacting with the agencies’
staff or systems. The country’s technological advancement in IT has increased the
consumers’ expectation of public service. People tend to expect affordable, fast,
efficient, and cheaper services (The Star, 2001a). The ordinary consumers are the
real IT constituents, thus the authorities need to hold regular consultations with the
public. When a government agency is privatized, computerized or goes online, the
public expects tremendous improvement in quality and delivery of service.

However, the complaints received indicate that the fundamental issue of rendering
basic quality service is still lacking (The Star, 2001a). In order to achieve the vision
of EG, services offered by agencies need to be assessed, so that improvements can be

made.



Services provided by agencies can be categorized into transactional or
informational (MAMPU, 1997a). Some of these transactional or informational
services are related directly to the information systems used or provided by the
agencies and can be identified as information systems services (ISS). These ISS will
affect the productivity of the staff and subsequently the productivity of the agency.
Information systems services quality (ISSQ) assessment is important so that areas

that need improvement can be identified.

1.2 Problem Background

Currently, service quality is maintained through vehicles such as customer
charters, quality committees, feedback boxes, and even the media. Customers may
give feedback or opinions on the services obtained through suggestion boxes,
telephone hotline, or conventional mail. Such methods are not conducive for
assessment purposes because of time and place constraint. Customers must make
themselves free to utilize the various methods mentioned above. Some of the
methods also cause a delay in receiving these feedbacks, which will render them less

useful to the organization.

Some of the provided methods are not properly utilized by the agencies
concerned. Suggestion boxes are not placed in an accessible manner or the feedback
forms are depleted. Hotlines can be busy or left unattended, while letters can get

misplaced along the way.

Even if the feedback methods exist and are properly utilized, many customers
will think twice about giving response because the information given will pass
through another person. The staff who is involved in “sorting” or collecting the
feedback information may be biased, or even unethical. The question of proper
analysis of data also arises. Collating the data manually or entering data into
computers introduces human error. If the data that are gathered are misinterpreted,

wrong decision can be taken, resulting in resources being wasted.



With the introduction of the Internet, many government agencies place
feedback forms or email link on their websites for the online visitors. These
“advanced” methods do look attractive, but lack of proper publicity and coordination
defeats the purpose of gathering feedback. E-mails sent to agencies are replied to
after some duration of time, or worse still, not at all. The advantages of using such
“advanced” methods are that the electronic format of data eases analysis and report
generation. It also facilitates centralized data collection and information sharing in a

paperless environment.

To win over customers and reduce the negative light being shed on them,
many of the agencies are becoming proactive. The management is introducing newer
ways of improving services. Brainstorming sessions, “Service with a Smile”
campaigns, ‘open day’ with the public, and facilities upgrading exercises are some of
many approaches being undertaken. On their part, the government has
commissioned a Public Complaints Bureau for handling complaints against

government agencies.

All the measures above deal with service quality in general. There is no
special focus on IS services. Information systems service quality needs to be
assessed because it will reflect on the success of the IS, the performance of the staff,
and the productivity and involvement of the I'T/IS department or business unit. More
importantly, since public services tasks are increasingly being computerized, the
ISSQ assessment will prove to be an indicator of the performance of that particular
agency in a computerized environment. Feedback from such an ISSQ assessment is
essential for government agencies to evaluate and improve their quality standards.
The knowledge will facilitate more informed prioritization, improved strategic
resource allocation, and improved value for money (Donnelly ef al., 1995). In order
to solve the main drawbacks of current assessment methods (ad-hoc basis, element of
bias, time and place constraint, time and labor intensive), a web-based assessment

system is proposed.



1.3 Problem Statement

Continuing from the previous section, service quality assessment is generally
conducted on an ad-hoc basis. Drawbacks such as improper planning, labor
intensive, time and place constraints, lack of theoretical knowledge, and complexity
associated with data collection and analysis cause service quality assessment to be
rarely conducted. More specifically, information systems service quality is seldom
the main focus during service quality assessment. Service consumers also face
difficulties in providing feedback using conventional techniques due to high cost,
labour intensive, and time consuming. However, ICT advancements provide a

possible solution towards assessment of ISSQ. Thus, the research question is:

How can an ICT-based system be developed that allows for capture and

storage of ISSQ assessment data for use by service providers?

1.4  Objectives of the Research

The purpose of this study was to (i) identify the elements involved in ISSQ
assessment, (ii) design a model for web-based ISSQ assessment, (iii) design a web-
based ISSQ assessment system, and (iv) create a web-based ISSQ assessment

prototype based on the web-based ISSQ assessment system design.

1.5 Theoretical Framework

The basis of assessment in this research is the Gap Model by Parasuraman et
al. (1985) and IS services (Bailey and Pearson, 1983; Ives et al., 1983, Rand, 1992;
Kettinger and Lee, 1994; Saaksjarvi and Saarinen, 1994; Pitt and Watson, 1995;
Varun et al., 1996; Jayasuriya, 1998). The Gap Model is commonly used to measure
the difference between perception and expectation of service recipients. This
difference is known as “service quality gap” and it reflects the underlying
shortcomings or problems in a service-oriented organization. This study used the

Gap Model for assessment of the services. The two concepts are described in the



following sub-sections. The assessment instrument is implemented using WWW
technology. This is because the government agencies have various stakeholders who
directly or indirectly use the ISS in different places at different times. Since there are
many stakeholders, an ICT means of gathering information is suitable as it can cater

to a larger group and does not have time or geographic constraints.

1.5.1 Service Quality Model

The main idea is that the concept of quality is influenced by or based on the
users’/recipients’/participants’/customers’ contact with the product and the
environment (what the person hears/sees/thinks). This means that each person might
have similar or totally different views on quality. External factors such as society
norms, government and organizational policies, and international standards further
influence these views. By interacting with the customers, their views can be
obtained and used to improve the services provided. This concept is exemplified by

the Service Quality Model.

Parasuraman et al.’s (1994) Service Quality Model (Figure 1.1) forms an
important part of the assessment. The model is based on gap measurement. The
most important among the gaps introduced by Parasuraman ef al. (1994) is the
“service quality gap”. The service quality gap is the difference between recipients’
expectation of service and perception of the service actually received. Their
instrument, SERVQUAL, is used to measure the expectation and perception of the
service recipient according to five dimensions of service quality: empathy, reliability,

responsiveness, assurance and tangibles.
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Figure 1.1: SERVQUAL (Gap) Model (Zeithaml et al., 1990)

Even though the dimensions are considered generic in nature (meaning that it
can be applied to all types of industries), many subsequent studies implemented
SERVQUAL by introducing various modifications such as in wording of questions
and number of questions. The SERVQUAL instrument has been extended to many
areas and industries such as public services (Donnelly et al., 1995), hospitality
industry (Wong et al., 1999), accounting firms (Freeman and Dart, 1993), hospital
(Lam, 1997) management science projects (Robinson and Pidd, 1998), electrical and
gas utility company (Babakus and Boller, 1992), banking (Johnston, 1995), pizza
delivery service (Buttle, 1996), telecommunications services (Lapierre, 1996),
extranets (Cody and Hope, 1999) and IS organizations (Kettinger and Lee, 1994; Pitt
and Watson, 1995; Kang and Bradley, 1999). Because of the adaptation, some of the
versions of SERVQUAL has been given specific names such as HOLSERYV for
hospitality industry, IS-SERVQUAL for IS related organizations, and EX-
SERVQUAL for extranets.

This research used the fundamental ideas put forth by the Gap Model in
developing an assessment method. The measurement of perception and expectation
of the respondents is the main idea to be used in the proposed assessment model.

The difference between the measured values is calculated and produced to the system

owner.



1.5.2 Information Systems Services

Service in the field of IS was initially suggested in the early 1990’s by few
researchers (Rand, 1992; Kettinger and Lee, 1994; Pitt and Watson, 1995;
Jayasuriya, 1998) due to the reason that the role of IS departments were not confined
to system development and operations only, but increasingly covered other IS
functions and became more distributed. IS may be considered as a static product, but
in the context of its usage, it should be viewed as service throughout the organization

(Rand, 1992).

Various definitions of IS services are provided (Rand, 1992; Kettinger and
Lee, 1994; Pitt and Watson, 1995; Dhillon and Lee, 2000) and IS services were
categorized according to different parameters by various researchers (Saaksjarvi and

Saarinen, 1994; Rose Alinda Alias et al., 2001a).

ISS are provided by the ISS provider, usually the IS department, distributed
provider units or external vendors (Varun et al., 1996). Similar to other types of
services, ISS involves interaction between the service provider and the recipients. In
the case of ISS, the service provider can be looked at from two different
perspectives; the service provider may be the staff that represent the IS department or
it may also be the IS products which are in a form of systems application or
machines (Rose Alinda Alias et al., 2001a). The recipients of the ISS are users who

interact direct and indirectly with the service. Figure 1.2 illustrates ISS.
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Figure 1.2: Information System Services (ISS) (Rose Alinda Alias et al., 2001a)

1.6 Project Scope

This research makes use of existing knowledge about ISSQ and service
quality assessment to extend the area of ISSQ assessment. The Gap Model proposed

by Parasuraman et al. (1985, 1994) is used for assessment measurement.

The researcher was also part of a research team involved in conducting a case
study on ISSQ in UTM and developing an ISSQ Model (Rose Alinda Alias et al.,
2001b). One of the researchers, Azizah Abdul Rahman (2004), focused on definition,
and classification of IS services, and definition and description of ISSQ in form of a
model. Azizah Abdul Rahman also categorized ISSQ elements, ISSQ factors, and
ISSQ attributes.

However, this research focused on creating a web-based assessment for the
ISSQ elements, factors and attributes described by Azizah Abdul Rahman. This
research explores the use of ISSQ description by Azizah Abdul Rahman in the
context of assessment and also web-based application. This research also focused on
creating an assessment instrument, an assessment technique, and a suitable
measurement. This research also attempted to identify and categorize IS services
found in case study organizations according to the classifications developed by

Azizah Abdul Rahman.
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The focus of the research is on identifying assessment elements and
developing a Model for Web-Based ISSQ Assessment. The elements are identified
through literature reviews of assessments in industries such as environment,

healthcare, and education.

The model is evaluated via a prototype Web-based ISSQ Assessment
application at two government agencies: Department of Veterinary Services (DVS)
headquarters in Bukit Damansara, Kuala Lumpur and Department of Irrigation and
Drainage (DID) headquarters located in Kuala Lumpur. The evaluation is done

through use of prototype demonstration, questionnaire and personal interviews.

Since the research involves case studies and prototype development, the
research design includes feasibility study, instrument development, interviews, and

application development processes.

The assessment system follows a client-server model with minimum
processing on client side (thin-client). The client requires a web browser only since
processing is done on the server side. This simple yet important implementation
needs to be clarified in order to allow for least constraint on the end user part. This is
because the client — server concept can also be implemented with a thick client - a
client that takes part in some of the processing. In other words, the end — user’s
machine most probably may require more than a basic web browser if the thick client

implementation is used.

The assessment report generation involves generation of multi - dimensional
data structure to facilitate a more dynamic reporting functionality. Thus data
warehousing and online analytical data processing (OLAP) concepts were introduced
at the design and implementation of the reporting stage of the assessment system.
This allows for drill downs and slicing of assessment data based on the chosen

criteria by the end user.
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1.7 Project Importance

This project enables greater participation from service recipients of the
organization and will contribute to a better understanding of customer needs. This
project allows the agencies to identify and improve areas of ISSQ. By using the
assessment system, the agencies will have an invaluable tool to gather feedback on
ISSQ. This project can be part of e-government implementation as it deals with
service quality issues. This project can also serve as a basis for other governmental

agencies and private organizations to implement a similar system.

The research also broadens the knowledge in areas of web-based assessment,
data warehousing, OLAP, and information systems service quality. The research
contributes a model for web-based ISSQ assessment, a design of an assessment
system, a dimensional model for ISSQ data mart, and an example of implementation

using government organizations as a case study.

1.8 Thesis Structure

The thesis contents are divided into six chapters. Figure 1.3 shows the overall
structure of the thesis report. The first chapter provides an overall view of the thesis.
It contains the problem background, problem statement, research objectives, the
theoretical framework, the research scope and importance of ISSQ assessment. It
sets the background for the other chapters by providing an introduction to the

research.

The second chapter contains the relevant literature review which was
undertaken during the research. The literature review covers five broad areas:
information systems, service quality, ISSQ, assessments, and data warehousing and
online analytical processing (OLAP). It contains the relevant references,
fundamental concepts and related issues that impact and provides groundwork for the

research.
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The third chapter is on the research design and implementation. It contains
the operational framework. There are five phases in the operational framework
consisting of initial study, feasibility study, prototype development, prototype

evaluation, and report generation.

The fourth chapter is about the prototype design and development. The
chapter begins with identification of assessment elements, followed by development
of the Model for Web-Based ISSQ Assessment. The Model for Web-Based ISSQ
Assessment is then used with the web-based assessment architecture to derive a web-
based ISSQ assessment system design. The system design is the basis for the

prototype development.

Chapter five continues with prototype evaluation. This chapter contains the
case studies followed by the analysis of results obtained from the evaluation. The
chapter also contains feedback from the case study organizations. A review of the

research findings concludes this chapter.

The final chapter summarizes the research results, and identifies the
contributions of the research. Some of the limitations faced during the research are
also discussed here. Chapter six also provides some recommendations for further

work in the area of web-based ISSQ assessment.

) Chapter 2: Chapter 3:
— Chapter I: | | [jterature »  Research
Introduction Review Methodology
I N
y y
Chapter 4: Chapter 5:
Prototype Design Prototype
and Development Evaluation
\
A Y
Chapter 6:
> Conclusions,

Contributions, and
Recommendations

Figure 1.3: Thesis Structure



212

Reference

AHRQ (2004). “AHRQ Quality Indicators”. Agency for Healthcare Research and
Quality. AHRQ: USA.

Alter, Steven (1996). “Information Systems: A Management Perspective.” 2" Ed.
California, USA: Benjamin/Cummings Publishing Company.

Alter, Steven (1999). “A General, Yet Useful Theory of Information Systems.”
Communications of the Association for Information Systems. 1, Article 13. USA.

Ashenfelter, J.P. (1999). “Designing Good Databases.” WebReview, March 26, 1999.

Astin, A.W. (1993). “Assessment for Excellence ”. Arizona, USA: American Council on
Education and The Oryx Press.

Azizah Abdul Rahman (2004). “Kualiti Servis Sistem Maklumat.” Doctoral Thesis.
UTM.

Babakus, E., and Boller G.W. (1992). “An Empirical Assessment of the SERVQUAL
Scale.” Journal of Business Research. 24(3). 253-268.

Bailey, J.E. and Pearson, S.A. (1983). “Development of A Tool For Measuring and
Analyzing Computer User Satisfaction.” Management Science. 29(5).

Ballantyne, C. (2000). “Why Survey Online? A Practical Look at Issues in the Use of the
Internet for Surveys in Higher Education.” Annual Conference of the American
Evaluation Association. Honolulu, USA.

Baroudi, J.J. and Orlikowski, W.J. (1988). “A Short-Form Measure of User Information
Satisfaction: A Psychometric of the Notes on Use.” Journal of Management
Information Systems. 4(4). 44-59.

Barquin, R. & Edelstein, H. (Eds.) (1997). Building, Using, and Managing The Data
Warehouse. Prentice Hall PTR .USA.

Berry, L., Zeithaml, V., and Parasuraman, A. (1985). “Quality Counts in Services Too.”
Business Horizon. May-June.

Berry, L.L. and Parasuraman, A. (1997). “Listening to the Customer- The Concept of A
Service-Quality Information System.” Sloan Management Review. 38(3). 65-79.

Boehnlein, M., and Ende, A.U. (1999). “Deriving initial data warehouse structures from
the conceptual data models of the underlying operational information systems.”
Proc. of the 2nd ACM International Workshop on Data Warehousing and OLAP.



213

Kansas City. 15-21.

Bonifati, A., Cattaneo, F., Ceri, S., Fuggetta, A., and Paraboschi, S. (2001). “Designing
Data Marts for Data Warehouses.” ACM Transactions on Software Engineering
Methodology. 4.

Bontempo, C., and Zagelow, G., (1998). “The IBM data warehouse architecture.”
Communications of the ACM. 41(9). 38 — 48.

Buttle, F. (1996). “SERVQUAL: Review, Critique, Research Agenda.” European
Journal of Marketing. 30(1). 8-32.

Canada (1992). Canadian Environmental Assessment Act. C-15.2.

Canada (2004). Canadian Environment Protection Act. E-14.2. St. John's, Newfoundland
and Labrador, Canada: Queen’s Printer.

Chase, R.B. (1978). “Where Does The Customer Fit In A Service Operation.” Harvard
Business Review. 56. 137-142.

Cheyne L.T. and Ritter, F.E. (2001). “Targeting Audience On The Internet.”
Communications of the ACM. 44(4). 94 — 98.

Cody, K. and Hope, B. (1999). “EX-SERVQUAL: An Instrument to Measure Service
Quality of Extranets.” Proc. of 10™ Australasian Conference on Information
Systems. 207-222.

Cronin, J. and Taylor, S. A. (1992). “Measuring Service Quality: A Reexamination and
Extension.” Journal of Marketing. 56(3). 55-69.

Danziger, J., Kremer, K., Dunkle, D., and King, J. (1993). “Enchanting The Quality Of
Computing Service: Technology, Structure and People. ”Public Administration
Review March/April. 161-169

Davis, G.B. (2000). “Information Systems Conceptual Foundations: Looking Backward
and Forward.” In Baskerville, Richard, (Ed.). “Organizational and Social
Perspectives on Information Technology.” International Federation for
Information Processing. 169. Boston: Kluwer Academic Publishers. 61 — 82.

Dhillon, G. and Lee, J. (2000). “Value Assessment of IS/IT Service Provision Within
Organizations.” International Congress of IS Proceeding 2000 21*, International
Congress of IS.

Dillman, D.A. and Bowker, D.K. (2000). “The Web Questionnaire Challenge to Survey
Methodologists.” in Ulf-Dietrich Reips and Michael Bosnjak, (Eds). “Dimensions
of Internet Science.” Germany: Pabst Science Publishers.



214

Dillman, D.A., Tortora, R.T., and Bowker, D.K. (1999). “Principles of Constructing Web
Surveys.” Social and Economic Sciences Research Center (SESRC) of
Washington State University Technical Paper 98-50. Washington.

Doll, W.J, and Torkzadeh, G. (1988). “The Measurement of End-User Computing
Satisfaction.” MIS Quarterly. 12(2).

Doll, W.J, and Torkzadeh, G. (1991). “The Measurement of End-User Computing
Satisfaction: Theoretical and Methodological Issues.” MIS Quarterly. March.

Donnelly, M., Wisniewski, M., Dalrymple, J.F., and Curry, A.C. (1995). “Measuring
Service Quality in Local Government: The SERVQUAL Approach.” International
Journal of Public Sector Management. 8 (7).

Dotchin, J. and Oakland, J. (1994). “Total Quality Management in Services.”
International Journal of Quality and Reliability Management. 11(4). 6-28.

Edvardsson, B. and Gustavsson, B. O. (1990). “Problem Detection In Service
Management Systems — A Consistency Approach In Quality Improvement.”
Working Paper No. 90(13). Service Research Center, University of Karlstad,
Karlstad.

Edvardsson, B. and Gustavsson, B. O. (1988). “Quality in Services and Quality in
service Organizations.” Working Paper No. 88(5). Service Research Center,
University of Karlstad, Karlstad.

Edvardsson, B., Thomasson, B., and Ovretveit, J. (1994). “Quality of Service: Making It
Really Work.” London: McGraw — Hill.

Erwin, T.D. (1991). “Assessing Student Learning and Development”. Jossey-Bass.

Fitzsimmons, J. and Fitzsimmons, M. (1998). “Service Management: Operations,
Strategy and Information Technology.” Massachusetts Boston: Irwin/McGraw-
Hill.

Freeman, K.D. and Dart, J. (1993). “Measuring the Perceived Quality of Professional
Business Services.” Journal of Professional Services Marketing. 9(1). 27-47.

Galloway and White (1989). “The Internal Information Systems Function as a Service

Operation.” International Journal of Operation and Production Management. 9.
19-27.

Gallupe, Brent R. (2000). “Images of Information Systems in the Early 21% Century.”
Communications of the Association for Information Systems. 3. Article 3. USA.



215

Ghobadian, A., Speller, S. and Jones, M. (1994). “Service quality Concept and Models.”
International Journal of Quality and Reliability Management. 11(9). 43-66.

Goodman, A. and Campbell, M. (1999). “Developing Appropriate Administrative
Support for Online Teaching with an Online Unit Evaluation System.”
International Symposium on Intelligent Multimedia and Distance Education
(ISIMADE), August 1999. Germany.

Gronroos, C. (1983). “Strategic Management and Marketing in the Service Sector.”
London: Chartwell-Bratt.

Gronroos, C. (1988). “Service Quality: The Six Criteria of Good Perceived Service
Quality.” Review of Business. 9(3).

Gronroos, C. (1990). “Service Management and Marketing.” Lexington,
Massachusettes:Lexington Books.

GVU (1998). “GVU’s 10™ User Survey Report.” GVU Center, College of Computing,
Georgia Institute of Technology

GVU and Hermes (1994). “GVU’s 2" WWW User Survey Report.” GVU Center,
College of Computing, Georgia Institute of Technology.

GVU and Hermes (1995). “GVU’s 3™ WWW User Survey Report.” GVU Center,
College of Computing, Georgia Institute of Technology.

Hague, P. (1993). “Interviewing.” London: Kogan Page Limited.

Haksever, C., Render, B., Russell, R. and Murdick, R., (2000). “Service Management
and Operations.” New Jersey: Prentice Hall.

Harinarayan, V., Gupta, H., Rajaraman, A., and Ullman, J.D. (1997). “Index Selection
for OLAP.” Proc. of the 13th International Conference on Data Engineering
(ICDE), University of Birmingham, Birmingham, U.K., April 7-11, 1997.

Haywood-Farmer, J. (1998). “A Conceptual Model of Service Quality.” International
Journal of Operations and Production Management. 8(6). 19-29.

Inmon, W.H. (1994). “The Data Warehouse All the Data at Your Fingertips”,
Communications Week. August 29, 1994.

ISO 8042-1 (1986). “ISO 8046 Quality Vocabulary.” The International Organization for
Standardization (ISO).

Ives, B., Olson M.H., and Baroudi, J.J. (1983). “The Measurement of User Information
Satisfaction.” Communications of ACM. 26(10).



216

Jayasuriya, R. (1998). “Measuring Service Quality in IT Services: Using Service
Encounters to Elicit Quality Dimensions.” Journal of Professional Services
Marketing. 18(1). 11-23.

Jiang, J., Klein, G., Tesch, D. and Chen H. (2003). “Closing The User and Provider
Service Quality Gap”, Communications of the ACM, 46(2). 72-76.

Johnston, R., (1995). “The Determinants of Service Quality: Satisfiers and Dissatisfiers.”
International Journal of Service Industry Management. 6(5). 53-71.

K.C. Tan, M. Xie and Y.N. Li. (2003). “A Service Quality Framework for Web-based
Information System.” The TOM Magazine. 15(3). 164-172

Kang, H., and Bradley, G. (1999). “Measuring the Service Performance of Information
Technology Department: An Internal Service Management Approach.” Proc. of
10™ Australasian Conference on Information Systems. 462-473.

Kaye, B.K., and Johnson, T.J. (1999). “Taming the Cyber Frontier. Techniques for
Improving Online Surveys.” Social Science Computer Review. 17(3). 323-337.

Kehoe, C.M., and Pitkow, J.E. (1995). “Surveying the Territory: GVU’s Five WWW
User Surveys.” The World Wide Web Journal. 1(3).

Keisler, S., and Sproul, L. (1996). “Response Effects in the Eletronic Survey.” Public
Opinion Quarterly. 50. Chicago: University of Chicago Press. 402-413.

Kettinger, W. J. and Lee, C. C. (1997). “Pragmatic Perspectives On The Measurement
Of IS Service Quality.” MIS Quarterly. 21(2). 223-241.

Kettinger, W.J. and Lee, C.C. (1994). “Perceived Service Quality and User Satisfaction
with the Information Services Function.” Decision Sciences. 25(5). 737-766.

Lam, Simon S.K. (1997). “SERVQUAL: A Tool for Measuring Patients’ Opinion of
Hospital Service Quality in Hong Kong.” Total Quality Management. 8(4). 145-
152.

Land, F. F. (1992). “The Information Systems Domain.” In Galliers R.R. (ed).
Information Systems Research: Issues, Methods and Practical Guidelines. ,
Oxford: Blackwell. 6-13.

Lapierre, J. (1996). “Service Quality: The Construct, Its Dimensionality, and Its
Measurement.” in Swartz, T.A., Bowen, D.E., and Brown S.W., (Eds). “Advances
in Services Marketing and Management: Research and Practice.” Vol. 5.
Greenwich: JAI Press. 45-70.



217

Lehtinen, U. and Lehtinen, J.R. (1982). “Service Quality: A study of Quality
Dimensions.” Working paper, Service Management Institute, Helsinki.

Lovelock, C. H. (1983). “ Classifying Services to Gain Strategic Insights.” Journal of
Marketing. 47. 9-20.

Malaysian Administrative Modernisation and Management Planning Unit (MAMPU)),
Prime Minister’s Department (1997a). “Electronic Government Flagship
Application: Blueprint for Electronic Government Implementation.” Malaysia:
MAMPU.

Malaysian Administrative Modernisation and Management Planning Unit (MAMPU),
Prime Minister’s Department (1997b). “Electronic Government Flagship
Application: Electronic Government Information Technology Policy &
Standards.” Malaysia: MAMPU.

Marton, F. (1978). “Describing Conceptions of the World Around Us.” Report from the
Institute of Education, University of Gothenburg, 66.

Mathieson, G. (1993). “Service Oriental: The IS Departments Lifeline.” Health
Management Technology. (14). 45-47.

McAlexander, J. and Kaldenberg, D. (1994). “Service Quality Measurement.” Journal of
Health Care Marketing. 14(3). 34-40.

McFadden, F.R., Hoffer, J.A., and Prescott, M.B. (1999). Modern Database
Management. 5" Ed. Addison Wesley. USA.

National Library of Medicine (2004). MeSH, Supplement to Index Medicus. Pittsburgh:
Government Printing Office.

NCREL (2004). North Central Regional Educational Laboratory. Learning Point
Associates: USA.

Normann, R. (1991). “Service Management: Strategy and Leadership in Services
Business.” 2nd Edition. Chichester: John Wiley & Sons.

Normann, R. (1984). “Service Management: Strategy and Leadership in Service
Business”. New York: John Wiley and Sons.

Normann, R. (1988). “Service Management.” Sussex: John Wiley and Sons.

OJEC (1997). Council Directive 97/11/EC. Official Journal of the European Union. L.
073. 14/03/1997. 0005.

Oracle, (2001). Oracle 91 Data Warehousing Guide. Oracle Corporation.



218

Parasuraman A., Zeithaml, V.A., and Berry, L. (1985). “A Conceptual Model of Service
Quality and Its Implications for Future Research.” Journal of Marketing. 49. 41-
50.

Parasuraman A., Zeithaml, V.A., and Berry, L. (1988). “SERVQUAL: A Multiple-item
Scale for Measuring Consumer Perceptions of Service Quality.” Journal of
Retailing. 64(1).

Parasuraman, A., Zeithaml, V.A. and Berry, L. (1994). “Reassessment of Expectation as
A comparison standard in Measuring Service Quality: Implication of Future
research.” Journal of Marketing. 111.

Philip, G. and Hazlett, S. (1997). “The Measurement of Service Quality: A new P-C-P

attributes Model.” International Journal of Quality and Reliability Management.
14 (3). 260-286.

Pierce, E.M. (1999). “Developing and Delivering a Data Warehouse Course.”
Communications of the AIS. 2(3).

Pitkow, J.E., and Recker, M.M. (1995). “Using the Web as a Survey Tool: Results from
the Second WWW User Survey 1995.” GVU Technical Report: GVU-GIT-94-40.

Pitt, L.F. and Watson, R.T. (1995). “Service Quality: A Measure of Information Systems
Effectiveness.” MIS Quarterly. 19(2). 173-190.

Poe, V., Klauer P., and Brobst, S. (1996). “Building A Data Warehouse for Decision
Support 2" Ed.” New Jersey: Prentice Hall PTR.

Proctor, T. (1997). “Essentials of Marketing Research.” London: Pitman Publishing.

Quellette, L. (1994). “A Formula for IS Service.” Journal of Systems Management (45).
34-36.

Radding, A. (1995). “Building a Better Data Warehouse.” Infoworld. (November 20): 1.
57-62.

Rand, T. (1992). “Information Technology As A Service Operation.” Journal of
Information Technology. 7. 189-201.

Reeves, C. A. and Bednar, D. A. (1994). “Defining Quality: Alternatives and
Implication.” Academy of Management Review. 19 (3). 419-445.

Robinson, S. (1999). “Measuring Service Quality: Current Thinking and Future
Requirements”. Marketing Intelligence and Planning. 17(1). 21-32.



219

Robinson, S., and Pidd, M. (1998). “Provider and Customer Expectation of Successful
Simulation Projects.” Journal of Operational Research Society. 49(3). 200-209.

Rose Alinda Alias, Azizah Abdul Rahman, and M.Poobalan M.Masilamani (2001a).
“Understanding IS Services.” Proc. of the International Conference on Information
Technology and Multimedia 2001: Recent Advances and Future Trends in
Information Technology and Multimedia. Malaysia.

Rose Alinda Alias, Azizah, M.Poobalan and Nik Suraini (2001b). “Laporan Kajian
Kualiti Servis Sistem Maklumat Pusat Komputer UTM.” Universiti Teknologi
Malaysia: Laporan TNCA.

Rowley, J. (1998). “Quality Measurement in the Public Sector: Some Perspectives from
the Service Quality Literature.” Total Quality Management. 9 (2/3). 321-334.

Saaksjarvi, M. and Saarinen, T. (1994). “Evaluation of Service Quality of Information
Systems.” IEEE 7. 84-94.

Sakaguchi, T., and Frolick, M. (1997). “A Review of the Data Warehousing Literature.”
Journal of Data Warehousing. 2(1). 34-54.

Sasser, W.E., Olsen, R.P., and Wyckoft, D.D. (1978). “Management of Service
Operations.” USA: Allyn & Bacon.

Schmenner, R.W. (1986). How Can Service Business Survive And Prosper?” Sloan
Management Review. 27(3). 21-22.

Smith, M.K. and Bradley J.L. (1995). “Assessment 101 Workbook”. Tennessee, USA.

Sommerville, 1. (1997). Software Engineering. 5" Ed. USA: Addison-Wesley. 137-153.

Strauss, J. (1996). “Early Survey Research on the Internet: Review, Illustration, and
Evaluation.” Proc. of American Marketing Association 1996 Winter Educators’

Conference. Chicago: American Marketing Association. 222-228.

The Star (16 June 2001a). “CAP: Study Social Impact of ICT on Consumers.” Malaysia:
The Star. 10.

The Star (16 June 2001b). “Majority Around Globe Indifferent to the Net.” Malaysia:
The Star. 30.

Van Dyke, T.P., and Kappelman, L.A. (1997). “Measuring Information Systems Service
Quality: Concerns on the Use of the SERVQUAL Questionnaire.” MIS Quarterly.
21(2).



220

Varun G., Cheon, M. J. and Teng, J. T. (1996). “The effect of Service Quality and
Partnership on The Outsourcing of Information Systems Functions.” Journal of
Management Information Systems. 12(4). 89-166.

Voss, C., Armistead, C., Johnson, B. and Morris, B. (1985). “Operations Management in
Service Industries and the Public Sector.” New York: John Wiley and Sons.

Whyte, G. and Bytheway, A. (1996). “Factors Affecting Information Systems’ Success.”

International Journal of Service Industry Management. 7(1). MCB University
Press. 74-93.

Witt. K.J. (1998). “Best Practices in Interviewing Via the Internet.” Proc. of Sawtooth
Software Conference, Sawtooth Software Inc.. Washington.15-37.

Wong, Ooi Mei Amy, Dean, M. A., and White, J. C. (1999). “Analysing Service Quality
in the Hospitality Industry.” Managing Service Quality. 9(2). 136-143.

Woodall, J., Rebuck, K. and Voehl, F. (1997). “Total Quality in Information Systems
and Technology.” Florida: St. Lucie Press.

Yasin, M.M. and Quigley, J.V. (1995). “The Utility of Information Systems: Views of
CEOs and Information System Executives”. Information Management &
Computer Security. 3(2). USA: MCB University Press. 34-38.

Zeithaml, V.A., Berry, L. L. and Parasuraman, A. (1988). “A Communication and

Control Process in the Delivery of Service Quality.” Journal of Marketing. 52(2),
35-48.

Zeithaml, V.A., Parasuraman A., and Berry, L.L. (1990). “Delivering Quality Service.”
London: The Free Press.





